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Technical Specifications Section (IROBA):

RAI G-1

The Applicable Modes or other Specified ConditionsN in Specification Tables are capitalized
(e.g., 'RUN, STARTUP/HOT STANDBY, HOT SHUTDOWN"). Does capitalization of modes of
reactor operation have a definition connotation?

Response to RAI G-1

Capitalization of the entire word does imply that the condition matches a defined mode. It is
recognized that no definition of Refuel mode is provided. Therefore, all references to Refuel
mode are being changed to initial capitalization. Replacement retyped proposed Technical
Specification (TS) pages are provided in Attachment 2. The following proposed pages are
affected by this change: 8, 21, 22, 30, 31, 32, 33a, 33b, 33c, 33d, 33e, 33f, 35, 36, 37, 38, 44,
45, 46, 51, 73, 75e, 75j, 75k, 76b, 76e, 76h, 76i, 76p, 76q, 76r, 80a and 80k (now 801).

RAI G-2

Provide a VYNPS license amendment citation to show that all topical reports listed in the
proposed TS Bases for each revised limiting condition for operation (LCO) have been reviewed
and approved for VYNPS by the NRC staff, or provide information to show that the topical report
is applicable for VYNPS.

Response to RAI G-2

The following topical reports are listed in the proposed TS Bases and have been approved by
the NRC in VY License Amendment No. 186 dated April 3, 2000. This is discussed in the
Safety Assessment of Changes sections listed below with each report.

* NEDC-30851-P-A, Technical Specification Improvement Analyses for BWR Reactor
Protection System, March 1988. This is discussed in Section 3.2.B/4.2.B, DOC L.4.

* NEDC-308511P-A Supplement2, OTechnical Specifications Improvement Analysis for
BWR Isolation Instrumentation Common to RPS and ECCS Instrumentation," March
1989. This is discussed in Section 3.2.C/4.2.C, DOC L.3.

* NEDC-31677P-A, Technical Specification Improvement Analysis for BWR Isolation
Actuation Instrumentation, July 1990. This is discussed in Section 3.2.B/4.2.B, DOC
L.4.

* NEDC-30936-P-A, BWR Owners' Group Technical Specification Improvement
Methodology (With Demonstration for BWR ECCS Actuation Instrumentation), Parts 1
and 2, December 1988. This is discussed in Section 3.2.A/4.2.A, DOC L.5.

* GENE-770-06-1-A, Bases for Changes to Surveillance Test Intervals and Allowed
Out-of-Service Times For Selected Instrumentation Technical Specifications," December
1992. This is discussed in Section 3.2.1/4.2.1, DOC L.1.
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* GENE-770-06-2-A, "Addendum to Bases for Changes to Surveillance Test Intervals and
Allowed Out-of-Service Times for Selected Instrumentation Technical Specifications,'
December 1992. This is discussed in Section 3.2.L/4.2.L, DOC L.1.

NEDC-30851-P-A, Supplement 1, "Technical Specification Improvement Analysis for BWR
Control Rod Block Instrumentation," October 1988, is listed in the proposed TS Bases and has
been approved by the NRC in VY License Amendment No. 186 dated April 3, 2000.

NEDO-23842, Continuous Control Rod Withdrawal in the Startup Range, April 18, 1978, is listed
in the proposed TS Bases and has not been approved by the NRC for VY. This report was
adopted by VY in 1999 under the provisions of 10 CFR 50.59. NEDO-23842 supports UFSAR
Section 14.5.3.2.

RAI G-3

Reference: Table 3.2.1, ACTION Note Completion Time
The Bases for the Table 3.2.1 ACTIONS Note completion time states:

it is intended to allow the operator time to evaluate and repair any discovered
inoperabilities. This completion time also allows for an exception to the normal
'time zero" for beginning the allowed outage time 'clock."

This completion time discussion is taken from the Improved Standard Technical Specifications
(ISTS). Show why this feature of ISTS Section 1.0, Use and Application, Section 1.3,
Completion Times is an appropriate application for the VYNPS TSs without incorporating all the
features of Section 1.3 of the ISTS. Additionally, explain the meaning of "ACTION Note
Completion Time' as referenced to Table 3.2.1.

Response to RAI G-3

The phrase "completion time" is currently in use in the VY TS. Therefore, this feature does not
represent a change to the current TS.

The phrases "time zero" and 'clock" are included in the proposed Bases in quotation marks
because they are not defined in the VY TS. Usage of the above discussion has been evaluated,
and it has been determined that the sentence which includes the phrases "time zero" and
"clock" can be removed without affecting the meaning of the discussion. Therefore, this
sentence is being removed from every proposed Bases section in which it appears.
Replacement retyped proposed TS pages are provided in Attachment 2. The following
proposed pages are affected by this change: 75p, 75q, 75r, 75s, 75u, 75v, 801 (now 80m), and
80m (now 80n).

The title "ACTION Note" is used to make it clear to the user that these notes are associated with
ACTIONS referenced in the associated table. The current VY TS was word searched for other
instances of the phrase "ACTION Note" to ensure that it is being used consistently. No other
instances of this phrase were found.
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RAI G-4

Reference: DOC A.4 (Reactor Protection System [RPS])
Current Technical Specifications (CTS) 3.1.B and 4.11.B, which provided requirements related to
the average power range monitors (APRM) gain and power distribution, were deleted from the
CTS by Amendment No. 219 after the currently proposed amendment was submitted. The CTS
changes made by Amendment Nos. 219 and 220 should be reflected in the revised pages for
this amendment to allow for proper review of the revised pages.

Response to RAI G-4

TS pages affected by Amendment Nos. 219, 220, 221 and 223 have been marked up to reflect
the changes of Proposed Change No. 259. Replacement markup and retyped proposed TS
pages are provided in Attachment 2. The following markup pages are affected by this change: i,
5, 20, 21, 22, 24, 27, 28, 52, 54, 71, 84, 85, 90, 226, and 228. The following proposed pages
are affected by this change: i, 5, 21, 24, 27, 33, 33a, 33n, 33p, 61, 62, 63, 77, 77a, 79c, 79d,
79e, 84, 85, 90, 226, and 228.- Replacement markup and retyped proposed pages are not
provided for Pages 84, 85, 90, 226-and 228 since the proposed changes to these pages have
already been implemented by Amendment 219.

DOC A.4 for CTS 3.1/4.1 is concerned with CTS 3.1.B and 4.1.B, which were deleted by
Amendment 219. Therefore, DOC A.4 is being deleted.

RAI G-5

Reference: Instrumentation Definitions
CTS definitions for channel functional tests are credited in 3.1/4.1 Discussion of Change (DOC)
LA.10 as ensuring the RPS instrumentation is maintained operable; therefore, the CTS details
for performing instrument functional tests of the RPS functions can be relocated to the Bases.
However, the emergency core cooling systems (ECCS) instrumentation has a logic system
functional test (4.2.A.2), while the proposed RPS instrumentation section does not. Note 7 to
CTS Table 4.1.1 describes a logic system functional test of the RPS. Please add this
requirement to the proposed TS (perhaps as 4.1.A.4) or justify its removal. Describe how logic
system functional tests are handled for each instrumentation section.

Response to RAI G-5

A specific RPS logic system functional test (LSFT) surveillance requirement is being added as
SR 4.1.A.4. Details of LSFT performance are controlled by Definition 1.0.H. Therefore, CTS
Table 4.1.1 Note 7 is unnecessary and is being deleted. Revised DOC LA.1 0 is provided below.
Replacement markup and retyped proposed TS pages are provided in Attachment 2. The
following markup page is affected by this change: 20. The following proposed pages are
affected by this change: 20, 20a, 33k and 33m.

Proposed replacement to DOC LA.10:
Proposed Surveillance Requirement 4.1.A.4 requires a Logic System Functional Test (LSFT) of
the Reactor Protection System once every Operating Cycle. CTS Table 4.1.1 and associated
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Note 7 describe details of the performance of Logic System Functional Tests of the RPS.
These details are being deleted since they are not necessary to ensure the operability of the
RPS. The VYNPS TS definition of LSFT, Definition 1.0.H, provides the required details for
performance of an LSFT and is adequate to ensure RPS is maintained operable. As such,
these details are not required to be in the VYNPS TS to provide adequate protection of the
public health and safety. Not including these details in TS is consistent with the ISTS.

Emergency Core Cooling System (ECCS): CTS Table 4.2.1 requires a Functional Test of the
ECCS Trip System Logic once per operating cycle. This requirement is included in proposed SR
4.2.A.2 which specifically requires performance of a logic system functional test of ECCS
instrumentation trip functions once every operating cycle.

Primary Containment Isolation System (PCIS): CTS Table 4.2.2 requires a Functional Test of
the PCIS Trip System Logic once per operating cycle. This requirement is included in proposed
SR 4.2.B.2 which specifically requires performance of a logic system functional test of PCIS
instrumentation trip functions once every operating cycle.

Reactor Building Ventilation Isolation and Standby Gas Treatment System Initiation
(RBVISGTS): CTS Table 4.2.3 requires a Functional Test of the RBVISGTS Trip System Logic
once per operating cycle. This requirement is included in proposed SR 4.2.C.2 which
specifically requires performance of a logic system functional test of RBVISGTS instrumentation
trip functions once every operating cycle.

Off-Gas System Isolation, 3.2.D/4.2.D, is being relocated to the TRM.

Control Rod Block Actuation: 3.2.E/4.2.E does not specifically require performance of a logic
system functional test. As discussed in the proposed Bases for Section 3.2.E/4.2.E, control rod
block instrumentation inputs into two Reactor Manual Control System (RMCS) circuits. A rod
block in either RMCS circuit will provide a control rod block to all control rods. Therefore,
performance of the individual instrument channel functional tests is equivalent to the
performance of a logic system functional test for the subject trip function.

Mechanical Vacuum Pump (MVP) Isolation Instrumentation: CTS SR 4.2.F.5 specifically
requires performance of a logic system functional test once every operating cycle. This section
is being reformatted such that the new SR number is 4.2.F.1.e.

Post-Accident Monitoring Instrumentation: 3.2.G/4.2.G does not require performance of a logic
system functional test since this instrumentation is indication only and does not include any trip
functions.

Drywell to Torus AP Instrumentation, 3.2.H/4.2.H, is being relocated to the TRM.

Recirculation Pump Trip (RPT) Instrumentation: CTS Table 4.2.1 requires a Functional Test of
the Recirculation Pump Trip Actuation System Trip System Logic once per operating cycle. This
requirement is included in proposed SR 4.2.1.2 which specifically requires performance of a
logic system functional test of RPT instrumentation trip functions once every operating cycle.



BVY 05-068
Attachment 1
Page 5 of 30

Degraded Grid Protective System, 3.2.K/4.2.K: CTS Table 4.2.8 Note 10 states that all
functional testing requirements are satisfied by performance of the calibration and integrated
ECCS tests. This note is being retained in proposed Table 4.2.8 as Footnote 1.

Reactor Core Isolation Cooling (RCIC): CTS Table 4.2.9 requires a Functional Test of the RCIC
Trip System Logic once per operating cycle. This requirement is included in proposed SR
4.2.L2 which specifically requires performance of a logic system functional test of RCIC
instrumentation trip functions once every operating cycle.

SECTION 1
CTS 3.1/4.1, REACTOR PROTECTION SYSTEM

RAI 1.0-3

Reference: A.17
CTS Table 4.1.1 Note 4 and CTS Table 4.1.2 Note 2 state that tests are not required when
systems are not required to be operable or are tripped and that if tests are missed, they shall be
performed prior to returning the system to an operable status. The basic requirements of these
notes are also in the CTS definition 1.0.Z, "Surveillance Interval," which states that these tests,
unless otherwise stated in these specifications, may be waived when the instrument,
component, or system is not required to be operable, but that these tests shall be performed on
the instrument, component, or system prior to being required to be operable. However, the CTS
also discusses requirements if the channel is tripped and if tests are missed. These deletions of
CTS are not evaluated in DOC A.17. Provide additional analysis and discussion of change.

Response to RAI 1.0-3

Amendment 221 relocated the contents of Definition 1.0.Z, "Surveillance Interval" to new
Specification 4.0.1. Therefore, DOC A.17 is being revised to discuss the requirements of CTS
Table 4.1.1 Note 4 and CTS Table 4.1.2 Note 2 in comparison to those of Specification 4.0.1.
Revised DOC A.17 is provided below.

Proposed replacement to DOC A.17:
CTS Table 4.1.1 Note 4 and CTS Table 4.1.2 Note 2 state that tests are not required when
systems are not required to be operable or are tripped and that if tests are missed, they shall be
performed prior to returning the system to an operable status. The requirements of these Notes
are addressed in CTS Specification 4.0.1, which states that surveillances do not have to be
performed on inoperable equipment. In addition, the Bases for Specification 4.0.1 state that
surveillances have to be met and performed in accordance with SR 4.0.2, prior to returning
equipment to OPERABLE status. Since tests cannot be performed on a channel when it is
tripped, those portions of the Notes are meaningless. CTS Specification 4.0.1, like the Notes,
requires tests to be performed prior to the channel being required to be operable. Therefore,
the requirements of Specification 4.0.1 are equivalent to those of CTS Table 4.1.1 Note 4 and
CTS Table 4.1.2 Note 2, and these two Notes can be deleted.
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RAI 1.0-4

Reference: LA.3, LA.4 and M.6
CTS Table 3.1.1 Note 2 becomes proposed Table 3.1.1 Note 1. These notes provide the
actions to be taken when inoperable channels are discovered. From the NRC staff review of the
documentation, there is a mismatch between the proposed TS Actions and the changes to CTS
in that all TS changes are not identified and discussed. Revise the markup of CTS and the
discussion of changes (DOCs) as necessary to cite the changes needed to CTS for adopting
Table 3.1.1 Actions Note 1 requirements for one or more protection channels inoperable, Action
Note l.a requirements for one or more trip functions with one or more required channels
inoperable, Action Note 1.b requirements for one or more Trip Functions with one or more
required channels inoperable in both trip systems, and Action Note 1.c requirements for one or
more trip functions with RPS trip capability not maintained.

Response to RAI 1.0-4

In order to more clearly identify the proposed changes to Table 3.1.1 notes, the markup of CTS
Page 23 has been revised and new DOC A.21 has been developed to replace DOC LA.3. The
replacement markup to TS Page 23 is provided in Attachment 2.

Proposed DOC A.21:
With the exception of changes described in Discussions of Changes (DOC) A.8, LA.4 and M.6,
the conversion of CTS Table 3.1.1 Note 2 to proposed Table 3.1.1 Note 1 results in no changes
to actions taken by the user in response to a given plant condition. A comparison of the
different sections of the two notes is provided below.

* The first sentence of CTS Note 2 states that uthere shall be two operable or tripped trip
systems for each Trip Function." The requirement for two operable trip systems has the
same meaning as the condition in proposed Note 1 of "one or more required Reactor
Protection System channels inoperable." The option in CTS Note 2 for the trip systems to
be tripped matches the actions specified in proposed Notes 1.a, 1.b, and 1.c. The
requirement in proposed Note 1 to utake all of the applicable Actions in Notes 1.a, 1.b, and
1.c" ensures that a loss of trip capability is addressed for all situations. This results in the
proposed note being more restrictive for the case of the manual RPS trips as described in
DOC M.6.

* The last sentences of CTS Notes 2.a and 2.b require the appropriate action in Note 3 to be
performed as specified in Table 3.1.1. The last sentence of proposed Note 1 directs the
identical action. CTS Note 3 is being converted to proposed Note 2.

* The first sentence of CTS Note 2.a is being reworded to become proposed Note 1.a with no
change in meaning. The phrase 'one less than the required minimum number of operable
instrument channels" in CTS Note 2.a has the same meaning as the phrase "one or more
required channels inoperable" in proposed Note 1.a.

* CTS Note 2.b.1 addresses a loss of trip capability by requiring that trip capability is verified
within one hour. This note is being replaced by proposed Note 1.c which states that if trip
capability is not maintained then it must be restored within one hour. These two
requirements are equivalent since they both result in the same actions being taken. This
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change, along with the requirement in the first sentence of Note 1 to "take all of the
applicable Actions in Notes 1.a, 1.b, and 1.c" ensures that a loss of trip capability is
addressed for all situations, as described in DOC M.6.

* CTS Note 2.b.2 is being reworded to become proposed Note 1.b with no change in
meaning.

* CTS Note 2.b.3 is being deleted. This action is addressed by proposed Note 1.a for cases
involving any number of inoperable channels due to the requirement in the first sentence of
Note 1 to "take all of the applicable Actions in Notes 1.a, 1.b, and 1.ce.

Therefore, the conversion of CTS Table 3.1.1 Note 2 to proposed Table 3.1.1 Note 1 is
considered administrative.

RAI 1.0-7

Reference: Bases Retype page 30
The RPS is required to be operable in RUN, STARTUP/HOT STANDBY and REFUEL with
reactor coolant temperature > -212 F. The REFUEL applicability with reactor coolant
temperatures >212 OF is a departure from the ISTS. Explain the safety analysis that this
applicability requirement is derived from. Revise the proposed TS Bases in sufficient detail to
ensure adequate basis is provided as required by Title 10 of the Code of Federal Regulations
(10 CFR) Section 50.36.

Response to RAI 1.0-7

CTS Table 3.1.1 includes, under "Modes in Which Functions Must be Operable", a column
labeled Refuel and modified by a reference to Note 1. Note 1 is worded as follows:

1. When the reactor is subcritical and the reactor water temperature is less than 212 OF, only
the following trip functions need to be operable:

a) mode switch in shutdown
b) manual scram
c) high flux IRM or high flux SRM in coincidence
d) scram discharge volume high water level

Therefore, all of the trip functions listed under Refuel in CTS Table 3.1.1 are required to be
operable in Refuel with reactor coolant temperature >212 'F, but only the trip functions listed in
Note 1 are required to be operable in Refuel with reactor coolant temperature <212 IF.
Therefore, the applicability of Refuel with reactor coolant temperature <212 OF is an existing
feature of the current VY TS. This applicability is being retained and applied to the same trip
functions in proposed Table 3.1.1, with the following exceptions. The option of maintaining the
SRM High Flux in coincidence trip function operable instead of the IRM High Flux trip function is
being deleted since the SRM trip function is no longer used. Also, the IRM Inop trip function is
being added to the list of trip functions that are required in Refuel with reactor coolant
temperature <212 OF because it is a design feature that supports the IRM High Flux trip
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function, which is required under these conditions. Both of these changes are described in
DOC M.5.

The four trip functions listed in CTS Note 1 are required in all conditions when control rods can
be withdrawn. This includes Refuel with reactor coolant temperature <212 IF or >212 IF. This
is stated in the Bases under "Applicable Safety Analyses, LCO and Applicability" for proposed
Trip Functions 1, 2, 3.a and 8.

The following trip functions are not required in Refuel with reactor coolant temperature <212 OF
because sufficient energy does not exist in the RCS to result in limiting transients or accidents:
High Reactor Pressure, High Drywell Pressure, and Reactor Low Water Level. This is stated in
the Bases under "Applicable Safety Analyses, LCO and Applicability" for proposed Trip
Functions 5, 6 and 7.

The IRM Inop trip function supports the IRM High Flux trip function and therefore is required to
be operable whenever that trip function is required to be operable. This is stated in the Bases
under 'Applicable Safety Analyses, LCO and Applicability" for proposed Trip Function 3.b.

Like the IRM Inop, the APRM Inop trip function supports the other APRM trip functions and
therefore is required to be operable whenever any other APRM trip function is required to be
operable. This is stated in the Bases under "Applicable Safety Analyses, LCO and Applicability"
for proposed Trip Function 4.c.

The only inconsistent requirement is the applicability of the APRM High Flux (Reduced) trip
function. This trip function provides a backup to the IRM High Flux trip function, however IRM
High Flux is required in Refuel with reactor coolant temperature <212 OF and APRM High Flux
(Reduced) is not. In Startup/Hot Standby, the APRM High Flux (Reduced) trip function provides
a practical backup to the IRM High Flux trip function. In this mode, the IRMs may be set on the
higher ranges, so the trip setpoints of the APRM High Flux (Reduced) trip function may be
comparable to those of the IRM High Flux trip function. In Refuel, the APRM High Flux
(Reduced) trip function does not provide a practical backup to the IRM High Flux trip function
because the IRMs will always be set on Range 1. The IRM High Flux trip setpoint on Range 1
is on the order of 10.2 percent rated thermal power (RTP), as compared to the APRM High Flux
(Reduced) trip setpoint of 15 percent RTP. Therefore, the APRM High Flux (Reduced) trip
function does not need to be operable in Refuel with reactor coolant temperature <212 OF or
>212 OF. However, the current requirement for this trip function to be operable in Refuel with
reactor coolant temperature >212 OF is being retained. This requirement does not represent a
significant operational burden since the reactor is rarely operated in this condition.

The trip functions listed in Note 1 are Mode Switch in Shutdown, Manual Scram, IRM or SRM
High Flux, and SDV High Level. Change M.5 is removing the option of having the SRM High
Flux scram operable instead of the IRM High Flux Scram, and it's adding the IRM Inop scram.
The proposed bases already have some safety analysis info on these trips.
Neither the Mode Switch in Shutdown nor the Manual scram are credited in any accident
analysis, but are included for overall redundancy and diversity. They're required in all modes
when control rods can be withdrawn.
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The IRM High Flux scram is credited with mitigating the control rod withdrawal event in Startup.
In Refuel this scram can mitigate other reactivity excursions and is required since control rods
can be withdrawn in Refuel.
The IRM Inop scram is not credited in any accident analysis. Since it ensures the IRM High Flux
scram is available, it is required whenever that scram is required.
The SDV High Level scram is required to ensure the other scrams remain operable. It's required
in all modes when control rods can be withdrawn.

RAI 1.0-8

Reference: Bases Retype page 33, 4.a. APRM High Flux (Flow Bias)
Clarify the Bases statement that the APRM flow bias trip monitors neutron flux 'relative" to the
reactor coolant. What design basis is implied by 'relative to reactor coolant'? Should this say
"reactor coolant flow"?

Response to RAI 1.0-8

This statement was a typographical -error. The APRM flow bias trip monitors neutron flux
relative to reactor coolant flow as measured by recirculation pump drive flow. The Bases have
been revised to reflect this correction and a replacement retyped Bases Page 33 is provided in
Attachment 2.

RAI 1.0-9

Reference: Bases Retype page 33, 4.a. APRM High Flux (Flow Biased)
Bases Retype page 33b, 4.b. APRM High Flux

CTS allow an exception to having at least two local power range monitors (LPRM) inputs from
each of the levels at which the LPRMs are located, which is Nexcept that Channels A, C, D and
F may lose all APRM inputs from the companion APRM cabinets plus one additional LPRM
input and still be considered operable.' This is proposed to be moved to the Bases. To
relocate details such as this to the Bases, a Bases Control Program must be established in TS
Section 6.

Response to RAI 1.0-9

TS Amendment 221 added Specification 6.7.E, Technical Specification (TS) Bases Control
Program to the VY Technical Specifications. This administrative specification provides a means
for processing changes to the Bases of the VY Technical Specifications.
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SECTION 2
CTS 3.2.A/4.2.A, EMERGENCY CORE COOLING SYSTEM

RAI 2.0-1

DOC Reference: A.2
The proposed CTS applicability is to use table entries containing a reference to an "Applicable
Mode or other specified conditions" for each ECCS required TS trip function as a replacement
for "When the system(s) it initiates or controls is required in accordance with Specification 3.5."
The level of detail provided in discussion of change A.2 is insufficient for the NRC staff to
discern what, if any, changes are being made to the CTS applicability for trip functions
contained in Table 3.2.1. Show by a markup of the CTS applicability how the applicability
requirements are changing for each Table 3.2.1 trip function. Justify changes as appropriate.

Response to RAI 2.0-1

The applicability requirements for Table 3.2.1 trip functions are not being changed, except as
provided and justified in changes L.1 and L.4. It was determined to be impractical to illustrate
this fact using a markup of CTS applicability. Therefore, DOC A.2 has been rewritten to provide
a more detailed explanation of the equivalence of the CTS and proposed applicabilities.

Proposed Replacement to DOC A.2:
CTS 3.2.A specifies an Applicability for Emergency Core Cooling System (ECCS)
instrumentation of "When the system(s) it initiates or controls is required in accordance with
Specification 3.5." Specification 3.5 includes the requirements for the ECCS. This change
provides an explicit Applicability, in proposed Table 3.2.1 for each ECCS instrumentation trip
function. The specified Applicabilities, in proposed Table 3.2.1, are consistent with the Modes
and conditions when the associated ECCS are required to be operable by Specification 3.5,
except as provided and justified in changes L.1 and L.4. This is detailed for each ECCS below:

Per CTS 3.5.A, Core Spray is required to be operable whenever irradiated fuel is in the
reactor vessel. Therefore, most Core Spray Trip Functions are required by proposed
Table 3.2.1 to be operable in Run, Startup/Hot Standby, Hot Shutdown and Refuel with
reactor coolant temperature > 212 OF. In addition, CTS 3.5.H specifies limited operability
requirements for shutdown conditions. Therefore, in order to address the requirements
of CTS 3.5.H, proposed Table 3.2.1 includes a requirement of "when associated ECCS
subsystem is required to be operable" for most Core Spray Trip Functions. There are
two exceptions to these proposed requirements. Trip Function 1.a, High Drywell
Pressure, is only required to be operable in Run, Startup/Hot Standby, Hot Shutdown
and Refuel with reactor coolant temperature > 212 OF, as discussed in DOC L.1. Trip
Function 1.f, Pump Discharge Pressure, is only required to be operable in Run and in
Startup/Hot Standby, Hot Shutdown and Refuel with reactor steam pressure > 150 psig.
Trip Function 1.f feeds the Automatic Depressurization System (ADS) logic rather than
the Core Spray logic. Therefore, the applicability of this trip matches the ADS
applicability of "any time the reactor pressure is above 150 psig and irradiated fuel is in
the reactor vessel" as specified in CTS 3.5.F.
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Per CTS 3.5.A, Low Pressure Coolant Injection (LPCI) is required to be operable
whenever irradiated fuel is in the reactor vessel. Therefore, most LPCI Trip Functions
are required by proposed Table 3.2.1 to be operable in Run, Startup/Hot Standby, Hot
Shutdown and Refuel with reactor coolant temperature > 212 "F. In addition, CTS 3.5.H
specifies limited operability requirements for shutdown conditions. Therefore, in order to
address the requirements of CTS 3.5.H, proposed Table 3.2.1 includes a requirement of
"when associated ECCS subsystem is required to be operable" for most LPCI Trip
Functions. There are four exceptions to these proposed requirements. Trip Function
2.b, High Drywell Pressure (Initiation), Trip Function 2.d, Reactor Vessel Shroud Level,
and Trip Function 2.g, High Drywell Pressure (Containment Spray Permissive), are only
required to be operable in Run, Startup/Hot Standby, Hot Shutdown and Refuel with
reactor coolant temperature > 212 IF, as discussed in DOCs L.1 and L.4. Trip Function
2.f, Pump Discharge Pressure, is only required to be operable in Run and in Startup/Hot
Standby, Hot Shutdown and Refuel with reactor steam pressure > 150 psig. Trip
Function 2.f feeds the Automatic Depressurization System (ADS) logic rather than the
LPCI logic. Therefore, the applicability of this trip matches the ADS applicability of "any
time the reactor pressure-is above 150 psig and irradiated fuel is in the reactor vessel'
as specified in CTS 3.5.F.
Per CTS 3.5.E, High Pressure Coolant Injection (HPCI) is required to be operable
whenever irradiated fuel is in the reactor vessel and reactor steam pressure is greater
than 150 psig. Therefore, all HPCI Trip Functions are required by proposed Table 3.2.1
to be operable in Run and in Startup/Hot Standby, Hot Shutdown and Refuel with reactor
steam pressure > 150 psig.
Per CTS 3.5.F, Automatic Depressurization System (ADS) is required to be operable
whenever irradiated fuel is in the reactor vessel and reactor steam pressure is greater
than 150 psig. Therefore, all ADS Trip Functions are required by proposed Table 3.2.1
to be operable in Run and in Startup/Hot Standby, Hot Shutdown and Refuel with reactor
steam pressure > 150 psig.

Therefore, this change does not involve a technical change, but is only a difference of
presentation preference and is considered administrative. The change, providing explicit Mode
or conditions of Applicability for each trip function, is consistent with the ISTS.

RAI 2.0-3

DOC Reference: L.1 and L.4
Show by marking up the CTS that, when compared to proposed Table 3.2.1 Applicability
Requirements, the resulting applicability based on Modes is a less restrictive change to the
current TS as derived from the Updated Final Safety Analysis Report (UFSAR).

Response to RAI 2.0-3

It was determined to be impractical to illustrate the comparison of the CTS and proposed
applicabilities using a markup of CTS applicability. Therefore, DOCs L.1 and L.4 have been
rewritten to provide a more detailed explanation.
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Proposed Replacement to DOC L.1:
CTS 3.2.A requires the Core Spray and LPCI High Drywell Pressure Trip Functions (proposed
Table 3.2.1 Trip Functions 1.a, 2.b, and 2.g) to be operable whenever the Core Spray and LPCI
subsystems are required to be operable. Per CTS 3.5.A, Core Spray and LPCI are required to
be operable whenever irradiated fuel is in the reactor vessel. In addition, CTS 3.5.H specifies
limited operability requirements for shutdown conditions. The result is that Core Spray and
LPCI are currently required to be operable in Run, Startup/Hot Standby, Hot Shutdown, Cold
Shutdown, Refuel with reactor coolant temperature > 212 IF, and Refuel with reactor coolant
temperature < 212 OF. Proposed Table 3.2.1 only requires these Trip Functions to be operable
in Run, Startup/Hot Standby, Hot Shutdown and Refuel with reactor coolant temperature >
2126F. In Cold Shutdown and Refuel with reactor coolant temperature < 212 0F, the High
Drywell Pressure initiation of the ECCS is not assumed since the primary containment is not
required to be operable. In these other Modes or conditions, other Core Spray and LPCI Trip
Functions are required to be operable to generate an ECCS initiation signal if required. As
such, proposed Table 3.2.1 Trip Functions 1.a, 2.b, and 2.g are not required in Modes other
than Run, Startup/Hot Standby, Hot Shutdown and Refuel with reactor coolant temperature >
2120F. This change is consistent with the ISTS.

Proposed Replacement to DOC L.4:
CTS 3.2.A requires the LPCI Reactor Vessel Shroud Level Trip Function to be operable
whenever the LPCI subsystems are required to be operable. Per CTS 3.5.A, Core Spray and
LPCI are required to be operable whenever irradiated fuel is in the reactor vessel. In addition,
CTS 3.5.H specifies limited operability requirements for shutdown conditions. The result is that
Core Spray and LPCI are currently required to be operable in Run, Startup/Hot Standby, Hot
Shutdown, Cold Shutdown, Refuel with reactor coolant temperature > 212 OF, and Refuel with
reactor coolant temperature < 212 "F. Proposed Table 3.2.1 only requires this Trip Function
(Trip Function 2.d) to be operable in Run, Startup/Hot Standby, Hot Shutdown and Refuel with
reactor coolant temperature > 2121F. In Cold Shutdown and Refuel with reactor coolant
temperature < 212 IF, the specific initiation time of the ECCS is not assumed and the Trip
Function only serves as a backup to administrative controls to ensure operators do not divert
LPCI flow during a LOCA. In addition, in these other Modes or conditions, the modes of the
RHR System (drywell and suppression pool spray) that utilize this Trip Function are not required
to be operable since primary containment is not required to be operable. As such, proposed
Table 3.2.1 Trip Function 2.d is not required in Modes other than Run, Startup/Hot Standby, Hot
Shutdown and Refuel with reactor coolant temperature > 2121F. This change is consistent with
the ISTS.

RAI 2.0-4

Reference: Table 3.2.1, Trip Function 1.c, Low Reactor Pressure (Initiation)
For this function, the required channels per trip system entry is m1." On Bases page 75a, the
discussion explains the low pressure signals are initiated for two pressure transmitters that
sense reactor pressure. Each of the transmitters provide -an input to both low pressure ECCS
logic trains with the contacts arranged in one-out-of-two logic. With two inputs to each train
logic, it appears Table 3.2.1 should specify `2 required channels of low reactor pressure. (The
staff notes that Table 3.2.1 Trip Function 1.d, 'Low Reactor Pressure (System Ready and Valve
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Permissive)" requires two channels per trip system and has identical trip settings, 300 psig and
350 psig.)

Response to RAI 2.0-4

The design for Trip Function 1.c, "Low Reactor Pressure (Initiation)" is unusual in that two
transmitters provide inputs to both of the trip systems. However, there are a total of two
channels available and there are a total of two trip systems available. Therefore, there must be
only one channel per trip system available. Stating that there are two channels per trip system
would imply that there are a total of four channels, which is not true. The design for Trip
Function 1.d, NLow Reactor Pressure (System Ready and Valve Permissive)" is more
conventional in that four transmitters are installed, with two providing inputs to one trip system
and two providing inputs to the other trip system. Therefore, for Trip Function 1.d it is clear that
there are two available channels per trip system.

Since there are only two channels available for Trip Function 1 .c and both of them are required,
listing two required channels per trip system will not change the operability requirements. CTS
Table 3.2.1 requires one channel per trip system, which complies with the current VY design
convention. The most important aspect of the specification is ensuring that the operating crew
correctly determines when actions are required, i.e. when a required channel is inoperable or
when loss of initiation capability has occurred. Therefore, the associated Bases are being
changed to clarify the design and operability requirements for these trip functions. Replacement
markup and retyped proposed TS pages are provided in Attachment 2. The following markup
pages are affected by this change: 38 and 39. The following proposed pages are affected by
this change: 35, 36, 75f and 75p.

RAI 2.0-5

Reference: Table 3.2.1, Trip Function 1.f, Pump Discharge Pressure
For the required channels per trip system trip function 1.f specifies "2 per pump." The "per
pump" requirement represents a difference from current TSs, but was not evaluated. Provide
an appropriate discussion of change.

Response to RAI 2.0-5

New DOC M.7 is provided below. Replacement markup Page 38 is provided in Attachment 2.

Proposed New DOC M.7:
CTS Table 3.2.1 requires 2 channels per trip system for Core Spray Pump Discharge Pressure
(proposed Trip Function 1.f). As described in the proposed Bases, the 2 Core Spray Pump A
discharge pressure channels feed ADS trip system A, and the 2 Core Spray Pump B discharge
pressure channels feed ADS trip system B. Therefore, in order to provide redundancy, both
channels for each pump must be operable. So the number of required channels per trip system
for Trip Function 1.f is being changed from U2" to U2 per pump." This matches the current
requirement for LPCI Pump Discharge Pressure (proposed Trip Function 2.f). This change is
consistent with the ISTS.
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RAI 2.0-6

Reference: Bases Table 3.2.1 ACTIONS Note 3 (page 75r, 3rd paragraph)
The proposed Bases state that the basis for an allowed out-of-service time of 24 hours to
restore an inoperable channel of reactor vessel shroud level (trip function 2.d) or high drywell
pressure (containment spray permissive; trip function 2.g) is the redundancy of the ECCS
design as justified in topical report NEDC-30936-P-A (Bases reference 3). Thus, the current
VYNPS license basis is NEDC-30936 and this is not proposed to be changed. However, the
proposed "restore" action is a change to the CTS "place the channel in trip" action for trip
function 2.g. Thus, if the current licensing basis document (NEDC-30936) has not changed,
then a discussion is needed to show how NEDC-30936 addresses both the trip and repair
options for the same 24-hour period. Otherwise, provide a discussion to justify the change to
the trip function 2.g action requirement. Revise the Bases on page 75r accordingly and change
to a less restrictive DOC writeup.

Response to RAI 2.0-6

This proposed change is discussed- in DOC M.4. CTS Table 3.2.1 Note 13 requires an
inoperable LPCI High Drywell Pressure containment spray permissive channel to be tripped.
The proposed change would require the channel to be restored to operable status.

The purpose of this permissive is to ensure that the Residual Heat Removal (RHR) system is
not inadvertently aligned to the containment spray mode when it should be aligned for the LPCI
mode. If this instrument channel were to become inoperable and the action of CTS Table 3.2.1
Note 13 were taken (i.e., tripping the channel), an additional operator error would have to occur
in order for the LPCI subsystem to be placed in an incorrect alignment and thus be made
inoperable. Such an occurrence is extremely unlikely since LPCI system alignment is
performed per procedure, is subject to peer checking by a second operator, and is verified (also
per procedure) once per shift.

If one channel of the LPCI High Drywell Pressure containment spray permissive were to
become inoperable and it was not tripped, then the failure of one additional channel would
prevent operation of containment spray in the associated RHR loop.

Since the potential consequences of not tripping an inoperable channel are more safety
significant than the potential consequences of tripping the channel, the required action of
tripping the channel will remain in effect. Therefore, Entergy is withdrawing this proposed
change. Replacement markup and retyped proposed TS pages are provided in Attachment 2.
The following markup page is affected by this change: 44a. The following proposed pages are
affected by this change: 39, 75j and 75r.
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SECTION 3
CTS 3.2.B1/4.2.B, PRIMARY CONTAINMENT ISOLATION

RAI 3.0-1

DOC Reference: A.9
The discussion of change A.9 does not discuss Table 4.2.2 Notes 10 and 11 that are shown to
be changed by DOC A.9 in the CTS markup.
Response to RAI 3.0-1

Revised DOC A.9 is provided below.

Proposed Replacement to DOC A.9:
CTS 3.2.1 and 4.2.1 and associated Notes provide requirements related to Recirculation Pump
Trip instrumentation. The requirements applicable to the Recirculation Pump Trip
instrumentation are physically moved and changes addressed in proposed Specifications 3.2.1
and 4.2.1. Therefore, this change-does not involve a technical change, but is only a difference of
presentation preference and is considered administrative. CTS 3.2.1 and 4.2.1 and associated
Notes also provide requirements for ECCS Instrumentation. The ECCS instrumentation
requirements are included in proposed Tables 3.2.1 and 4.2.1. Changes to the ECCS
instrumentation requirements are addressed in the safety assessment of changes for TS
3.2.A/4.2.A, ECCS Instrumentation. Therefore, this change does not involve a technical
change, but is only a difference of presentation preference and is considered administrative.
CTS Table 4.2 Notes 4, 12, and 13 provides requirements that apply to control rod block
instrumentation. The control rod block instrumentation is located in proposed Specifications
3.2.E and 4.2.E. Therefore, the requirements of CTS Table 4.2 Note 4 are physically moved and
changes addressed in proposed Specifications 3.2.E and 4.2.E. Therefore, this change does
not involve a technical change, but is only a difference of presentation preference and is
considered administrative. CTS Table 4.2 Note 9 provides requirements that apply to post-
accident monitoring instrumentation. The post-accident monitoring instrumentation is located in
proposed Specifications 3.2.G and 4.2.G. Therefore, the requirements of CTS Table 4.2 Note 9
are physically moved and changes addressed in proposed Specifications 3.2.G and 4.2.G.
Therefore, this change does not involve a technical change, but is only a difference of
presentation preference and is considered administrative. CTS Table 4.2 Note 10 provides
requirements that apply to degraded grid protective system instrumentation. The degraded grid
protective system instrumentation is located in proposed Specifications 3.2.K and 4.2.K.
Therefore, the requirements of CTS Table 4.2 Note 10 are physically moved and changes
addressed in proposed Specifications 3.2.K and 4.2.K. Therefore, this change does not involve
a technical change, but is only a difference of presentation preference and is considered
administrative. CTS Table 4.2 Note 11 describes details of the performance of the Functional
Test of the ADS Trip System Logic. These details are being relocated to Bases as discussed in
the safety assessment of change LA.5 for TS 3.2.A/4.2.A, ECCS Instrumentation.

RAI 3.0-3

The proposed TS Bases page 76m has a list of functions requiring an instrument check which
does not match the proposed TS page 48. Correct the discrepancy.
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Response to RAI 3.0-3

There is an error in the proposed Bases 4.2.2 on new page 76m. As noted in revised TS Table
4.2.2 (new page 48), an instrument check shall be performed once/day for Trip Functions 1.a,
1.c, 1.e, and 2.b. No instrument check is specified for Trip Function 1.b and there is no Trip
Function 1.h. Replacement retyped proposed Page 76m is provided in Attachment 2.

SECTION 4
CTS 3.2.C/4.2.C, REACTOR BUILDING VENTILATION ISOLATION AND STANDBY GAS
TREATMENT SYSTEM INITIATION INSTRUMENTATION

RAI 4.0-1

DOC Reference: A.5
Note 3 to CTS Table 3.2.3 provides actions when the minimum number of channels per trip
system requirement is not met. The proposed TS adds a column, 'ACTIONS WHEN
REQUIRED CHANNELS ARE INOPERABLEO to Table 3.2.3 which provides actions for
inoperable channels. The new table column refers to actions listed in the table notes, which are
located on the page following the table. Table 3.2.3 also includes footnotes for specifying
applicability requirements. Having applicability footnotes and table action notes which are only
differentiated by (1) for footnotes vice N1" for actions may lead to a misunderstanding during
control room operations. Clarify the use of table notes and footnotes. The NRC staff
recommends annotating the actions note with "Table 3.2.3' to read 'Table 3.2.3 Note 1.0
Consider using lowercase letters for footnotes.

Response to RAI 4.0-1

In order to ensure that footnotes are easily distinguishable from action notes, the footnote
designators are being changed from numbers to lowercase letters. This convention is
consistent with ISTS. In all cases, existing numbers are being changed to letters in matching
sequence, i.e. U1" becomes "a", "2" becomes "b", etc. Replacement retyped proposed TS pages
are provided in Attachment 2. The following proposed pages are affected by this change: 21,
22, 24, 25, 331, 33m, 33n, 33o, 35, 36, 37, 38, 41, 42, 44, 45, 46, 48, 51, 53, 55, 57, 67, 69, 71,
73, 74a, 75d, 75x, 76e, 76h, 76n, 76u, 77d, 80e, 80i, 80p (now 80q). Existing DOCs are not
being changed to reflect this new convention.

RAI 4.0-2

DOC Reference: L.1
The applicability of the low reactor vessel water level trip function of CTS Table 3.2.3 is revised
to delete requirements for "during movement of irradiated fuel assemblies or the fuel cask in
secondary containment, and during alteration of the reactor core." These changes to the
applicability are not evaluated. Additionally, the proposed applicabilities are not, as stated,
consistent with the ISTS. Provide a safety analysis discussion of all changes with a conclusion
as to why the change is acceptable.
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Editorial comment: The correct reference in the 2nd to last sentence of DOC L.1 is "Function
1 ."

Response to RAI 4.0-2

Revised DOC L.1 is provided below.

Proposed Replacement to DOC L.1:
The Applicability of the Low Reactor Vessel Water Level Trip Function of CTS Table 3.2.3 is
"When Reactor Building Ventilation Isolation and Standby Gas Treatment System Initiation are
required by Specification 3.7.B and 3.7.C." The requirements of Specifications 3.7.B and 3.7.C,
and as a result the requirements for this Trip Function, are applicable in Run, Startup/Hot
Standby, Hot Shutdown, and Refuel (with reactor coolant water temperature > 212 0F) and
during operations with a potential for draining the reactor vessel, during movement of irradiated
fuel assemblies or fuel cask in secondary containment, and during alteration of the reactor core.
The Low Reactor Vessel Water Level Trip Function is required to support the operability of the
Secondary Containment System and the Standby Gas Treatment System to ensure fission
products entrapped within secondary containment are treated prior to discharge to the
environment. When the plant is in Cold Shutdown or Refuel (with reactor coolant water
temperature < 2120F), the probability and consequences of a design basis accident that is
postulated to leak fission products into secondary containment are reduced due to the
temperature and pressure limitations in these Modes and conditions. However, in Cold
Shutdown or Refuel (with reactor coolant water temperature < 2121F), activities are conducted
for which significant releases of radioactivity are postulated due to reductions in reactor vessel
water level. As a result, the Low Reactor Vessel Water Level Trip Function is required to be
operable in Cold Shutdown or Refuel (with reactor coolant water temperature < 212 0F), when
activities are in progress which could result in reactor vessel water level reductions (i.e., during
operations with the potential for draining the reactor vessel (OPDRVs)). Low Reactor Vessel
Water Level actuation of the reactor building ventilation isolation and the Standby Gas
Treatment System initiation is not assumed to mitigate the consequences of postulated events
in Cold Shutdown or Refuel (with reactor coolant water temperature < 2121F) when OPDRVs
are not being conducted. In Cold Shutdown or Refuel (with reactor coolant water temperature <
2120F), when other activities are conducted for which significant releases of radioactivity are
postulated (i.e., movement of irradiated fuel assemblies or fuel cask in secondary containment
and alteration of the reactor core) and OPDRVs are not being conducted, other reactor building
ventilation isolation and the Standby Gas Treatment System initiation Trip Functions are
required to be operable to generate the required isolation and initiation signals if required.
Therefore, the Low Reactor Vessel Water Level Trip Function is not required to be operable
during movement of irradiated fuel assemblies or fuel cask in secondary containment, and
during alteration of the reactor core. As such, proposed Table 3.2.3 Trip Function 2 is revised to
only be required in Run, Startup/Hot Standby, Hot Shutdown and Refuel (with reactor coolant
temperature > 2121F) and during OPDRVs. This change is consistent with the ISTS in that
ISTS Table 3.3.6.2-1 does not require the Low Reactor Vessel Water Level Trip Function to be
operable during movement of irradiated fuel assemblies or fuel cask in secondary containment,
or during alteration of the reactor core.
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RAI 4.0-3

DOC Reference: L.2
The applicability of the high drywell trip function of CTS Table 3.2.3 is revised to delete
requirements for during movement of irradiated fuel assemblies or fuel cask in secondary
containment, and during alteration of the reactor core." These changes to the applicability are
not evaluated. Provide a safety analysis discussion of all changes. Additionally, the proposed
applicabilities are not, as stated, consistent with the ISTS. Add a conclusion statement to
explain why the change is acceptable.

Response to RAI 4.0-3

Revised DOC L.2 is provided below.

Proposed Replacement to DOC L.2:
The Applicability of the High Drywell Pressure Trip Function of CTS Table 3.2.3 is "When
Reactor Building Ventilation Isolation and Standby Gas Treatment System Initiation are required
by Specification 3.7.B and 3.7.C." The requirements of Specifications 3.7.B and 3.7.C, and as a
result the requirements for this Trip Function, are applicable in Run, Startup/Hot Standby, Hot
Shutdown, and Refuel (with reactor coolant water temperature > 2120F) and during operations
with a potential for draining the reactor vessel, during movement of irradiated fuel assemblies or
fuel cask in secondary containment, and during alteration of the reactor core. The High Drywell
Pressure Trip Function is required to support the operability of the Secondary Containment
System and the Standby Gas Treatment System to ensure fission products entrapped within
secondary containment are treated prior to discharge to the environment. When the plant is in
Cold Shutdown or Refuel (with reactor coolant water temperature < 212 0F), the probability and
consequences of a design basis accident that is postulated to leak fission products into
secondary containment are reduced due to the temperature and pressure limitations in these
Modes and conditions. In addition, in these Modes or conditions, there is insufficient energy in
the reactor vessel to pressurize the primary containment and the primary containment is not
required to be operable. As a result, High Drywell Pressure actuation of the reactor building
ventilation isolation and the Standby Gas Treatment System initiation is not assumed to mitigate
the consequences of postulated events in Cold Shutdown or Refuel (with reactor coolant water
temperature < 2120F). In Cold Shutdown or Refuel (with reactor coolant water temperature <
2120F), when other activities are conducted for which significant releases of radioactivity are
postulated (i.e., operations with a potential for draining the reactor vessel, movement of
irradiated fuel assemblies or fuel cask in secondary containment and alteration of the reactor
core), other reactor building ventilation isolation and the Standby Gas Treatment System
initiation Trip Functions are required to be operable to generate the required isolation and
initiation signals if required. Therefore, the High Drywell Pressure Trip Function is not required
to be operable during operations with a potential for draining the reactor vessel, movement of
irradiated fuel assemblies or fuel cask in secondary containment, or alteration of the reactor
core. As such, proposed Table 3.2.3 Trip Function 2 is revised to only be required in the Run,
Startup/Hot Standby, Hot Shutdown and Refuel (with reactor coolant temperature > 212'F)
Modes. This change is consistent with the ISTS in that ISTS Table 3.3.6.2-1 does not require
the High Drywell Pressure Trip Function to be operable during operations with a potential for
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draining the reactor vessel, during movement of irradiated fuel assemblies or fuel cask in
secondary containment, or during alteration of the reactor core.

SECTION 5
CTS 3.2.D/4.2.D, OFF-GAS SYSTEM ISOLATION INSTRUMENTATION

RAI 5.0-1

DOC References: A.1 and A.2
Revise the submittal to delete both DOCs A.1 and A.2. These changes are not applicable to off-
gas system isolation TS relocations which are evaluated using DOC R.1.

Response to RAI 5.0-1

For Section 3.2.D/4.2.D, DOCS A.1 and A.2 can be considered deleted.

SECTION 6
CTS 3.2.E/4.2.E, CONTROL ROD BLOCK ACTUATION INSTRUMENTATION

RAI 6.0-4

DOC Reference: LA.4
CTS Table 4.2.5 and associated Note 13, describing details of the performance of instrument
calibrations of the rod block monitor (RBM) upscale (flow biased) trip function, are proposed to
be relocated to the Bases. The calibration note states: "Includes calibration of the RBM
Reference Downscale Function (i.e., RBM upscale function is not bypassed when >30% Rated
Thermal Power)." This surveillance requirement (SR) is equivalent to NUREG-1433 SR
3.3.2.1.4.a to verify RBM is not bypassed for the upscale function. The calibration can not
check the bypass function, so the bypass function must be a separate surveillance. Revise the
proposed TS SRs to include the current TS Table 4.2.5 Note 13 testing requirements.

Response to RAI 6.0-4

CTS Table 4.2.5 Note 13 is being included in proposed Table 4.2.5 as Footnote (c). DOC LA.4
can be considered deleted. Replacement markup and retyped proposed TS pages are provided
in Attachment 2. Markup Page 74 is affected by this change. The following proposed pages
are affected by this change: 57 and 77d.

RAI 6.0-5

DOC Reference: L.1
CTS requirements such as CTS 3.3.B.6, CTS 4.3.B.6, and CTS 4.11.C were deleted or modified
in amendment 219. As noted in RAI G-4 previously, please revise the new TS pages to reflect
the effect of Amendment No. 219.
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Response to RAI 6.0-5

As stated in the response to RAI G-4, all TS and Bases pages affected by Amendment Nos. 219
and 220 have been marked up to reflect the changes of Proposed Change No. 259.
Replacement markup and retyped proposed TS pages are provided in Attachment 2.
RAI 6.0-6
Reference Table 3.2.5 Action Note 2
The editorial change to capitalize 'action' is incorrect. The intent of this usage in ISTS is to
instruct the operator to "take" the specified action, i.e., to do something.

Response to RAI 6.0-6

The word "actions in proposed Table 3.2.5 Action Note 2 is being changed to lower case.
Replacement markup of CTS Page 52 and retyped proposed TS Page 56 are provided in
Attachment 2.

SECTION 8
CTS 3.2.G14.2.G, POST-ACCIDENT MONITORING INSTRUMENTATION

RAI 8.0-1

DOC Reference: NA
CTS 3.2.G is revised by deleting descriptive information regarding the design, location and
analysis assumptions of post accident monitoring parameters. This change is not evaluated by
any safety analysis discussion of change. Provide appropriate documentation for this change.

Response to RAI 8.0-1

New DOC A.7 is provided below. Replacement markup of CTS Page 36 is provided in
Attachment 2.

Proposed New DOC A.7:
CTS 3.2.G includes descriptive information regarding the design, location and analysis
assumptions of post accident monitoring parameters. Similar information is included in the
Bases for CTS 3.2 (CTS Page 79) and is being retained in the Background section of the
proposed Bases for TS Section 3.2.G/4.2.G (proposed Page 79). Such information is not
necessary for determination of the requirements of the specification. Therefore, this change
does not involve a technical change, and is considered administrative.

RAI 8.0-2

DOC Reference: NA
CTS Table 3.2.6 parameter nomenclature for containment pressure (item 2 in the table) is
revised by replacing Containment" with mDrywell.m This change is not evaluated by any safety
analysis discussion of change. Provide appropriate documentation for this change.
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Response to RAI 8.0-2

New DOC A.8 is provided below. Replacement markup of CTS Page 53 is provided in
Attachment 2.

Proposed New DOC A.8
The parameter labeled "Containment Pressure" in CTS Table 3.2.6 is designated as Function 2
and is being renamed uDrywell Pressure" in proposed Table 3.2.6. The VY Primary
Containment is comprised of two sections, the Drywell and the Suppression Chamber (also
referred to as the Torus). These two sections have separate airspaces that normally do not
communicate. The Post-Accident Monitoring Instrumentation required by proposed Table 3.2.6
as Function 2 is only capable of monitoring the pressure in the Drywell portion of the Primary
Containment. This change in designation provides a more accurate description of the
monitoring function of the subject instrumentation. Therefore, this change does not involve a
technical change, and is considered administrative.

RAI 8.0-3

DOC Reference: R.1
Evaluate CTS 3.2.G/4.2.G relocating requirements (LCOs, actions and surveillances) for the
safety relief valve position indication (both pressure transmitter and acoustic monitor) and for
stack noble gas effluent monitors to the Technical Requirements Manual (TRM) by performing
an analysis using 10 CFR 50.36.(c)(2)(ii), or add a L-DOC justification for removal from CTS if
the 10 CFR 50.36 criteria do not apply.

Response to RAI 8.0-3

DOC R.1 provides a comparison to the deterministic screening criteria for post-accident
monitoring which concludes that only Regulatory Guide (RG) 1.97 Type A instruments specified
in the plant's Safety Evaluation Report on RG 1.97, and all RG 1.97 Category 1 instruments,
need to be included in the Technical Specifications (TS) as post-accident monitoring
instrumentation. Based on this comparison, the operability requirements for the following
instrumentation can be relocated to the TRM:

* Safety/Relief Valve Position from Pressure Switches
* Safety Valve Position from Acoustic Monitors
* Stack Noble Gas Effluent

The requirement specified in 10 CFR 50.36(c)(2)(ii) for inclusion of a limiting condition for
operation in the TS is that one or more of the following criteria are met:

Criterion 1: Installed instrumentation that is used to detect, and indicate in the control room, a
significant abnormal degradation of the reactor coolant pressure boundary.
Criterion 2: A process variable, design feature, or operating restriction that is an initial condition
of a design basis accident or transient analysis that either assumes the failure of or presents a
challenge to the integrity of a fission product barrier.
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Criterion 3: A structure, system, or component that is part of the primary success path and
which functions or actuates to mitigate a design basis accident or transient that either assumes
the failure of or presents a challenge to the integrity of a fission product barrier.
Criterion 4: A structure, system, or component which operating experience or probabilistic risk
assessment has shown to be significant to public health and safety.
ISTS (NUREG-1433) Bases Section B.3.3.3.1, PAM Instrumentation, discusses the criteria for
retaining post-accident monitoring instrumentation in TS. ISTS states that instrumentation that
satisfies the definition of Type A in RG 1.97 meets Criterion 3 above. ISTS also states that
instrumentation that satisfies the definition of Category I, non-Type A in RG 1.97 is retained in
TS because it assists operators in minimizing the consequences of accidents, and is therefore
important for reducing public risk. Therefore, Category I, non-Type A instrumentation meets
Criterion 4 above.

As discussed in DOC R.1, the three instrument functions listed above did not satisfy the
screening criteria for Type A or non-Type A, Category I instrumentation, and therefore do not
meet either Criterion 3 or 4 above. None of these three parameters are indicative of a
degradation of the reactor coolant pressure boundary, so these instrument functions do not
meet Criterion 1 above. Also, none -of these three instrument functions are design features
associated with any initial condition of a design basis accident or transient analysis, so these
instrument functions do not meet Criterion 2 above. Since none of these three instrument
functions meet any of the criteria specified in 10 CFR 50.36(c)(2)(ii), they do not need to be
included as a limiting condition for operation in the TS.

SECTION 9
CTS 3.2.H/4.2.H, DRYWELL TO TORUS DELTA-PRESSURE INSTRUMENTATION

RAI 9.0-1

DOC Reference: LC.1
Evaluate CTS 3.2.H/4.2.H relocating requirements (LCOs, actions and surveillances) for the
drywell to torus delta-pressure instrumentation to the TRM by performing an analysis using 10
CFR 50.36.(c)(2)(ii). This must be an R-DOC discussion since CTS 3.7 (p.151) currently has an
LCO on the delta-pressure.

Response to RAI 9.0-1

New DOC R.1 is provided below to replace DOC LC.1. Replacement markups of CTS Pages
36 and 37 are provided in Attachment 2.

Proposed New DOC R.1
CTS 3.2.H and 4.2.H specify requirements for the drywell to torus Ap instrumentation. This
monitoring instrumentation does not necessarily relate directly to maintaining the monitored
parameter (drywell to torus Ap) within limits. The ISTS do not specify indication-only equipment
to be operable to support operability of a system or component or maintaining variables within
limits. Control of the availability of, and necessary compensatory activities if not available, for
indication and monitoring instruments are addressed by plant procedures and policies.
Therefore, these requirements are to be relocated to the Technical Requirements Manual.
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The requirement specified in 10 CFR 50.36(c)(2)(ii) for inclusion of a limiting condition for
operation in the TS that one or more of the following criteria are met:

Criterion 1: Installed instrumentation that is used to detect, and indicate in the control room, a
significant abnormal degradation of the reactor coolant pressure boundary.
Criterion 2: A process variable, design feature, or operating restriction that is an initial condition
of a design basis accident or transient analysis that either assumes the failure of or presents a
challenge to the integrity of a fission product barrier.
Criterion 3: A structure, system, or component that is part of the primary success path and
which functions or actuates to mitigate a design basis accident or transient that either assumes
the failure of or presents a challenge to the integrity of a fission product barrier.
Criterion 4: A structure, system, or component which operating experience or probabilistic risk
assessment has shown to be significant to public health and safety.

The monitored parameter (drywell to torus Ap) is an initial condition of a design basis accident
analysis that assumes the failure of a fission product barrier. Therefore, the limits on this
parameter required by TS 3.7.A.9/4.7.A.9 meet Criterion 2 above. However, the instrumentation
used to verify compliance with these limits does not meet Criterion 2. Since drywell to torus Ap
is not indicative of a degradation of the reactor coolant pressure boundary, the drywell to torus
Ap instrumentation does not meet Criterion 1. As stated above, drywell to torus Ap is an initial
condition of a design basis accident and is not involved with the mitigation of any accident or
transient. Therefore, the drywell to torus Ap instrumentation does not meet Criterion 3. TS
3.7.A.9/4.7.A.9, Drywell/Suppression Chamber d/p, provides regulatory control over the
requirement to maintain drywell to torus Ap within limits. Therefore, CTS 3.2.H/4.2.H serves no
purpose and is not significant to public health and safety. Therefore, the drywell to torus Ap
instrumentation does not meet Criterion 4.

Changes to the Technical Requirements Manual are controlled using 10 CFR 50.59. Not
including these requirements in the TS is consistent with the ISTS.

SECTION 10
CTS 3.2.1/4.2.1, RECIRCULATION PUMP TRIP INSTRUMENTATION

RAI 10.0-2

DOC Reference: M.2 (editorial)
Insert 'or' after channels' and before "if" in the 3rd sentence.

Response to RAI 10.0-2

New DOC M.2 is provided below.

Proposed New DOC M.2
CTS Table 3.2.1 Note 19.B requires inoperable recirculation pump trip instrumentation channels
to be restored or placed in the tripped condition. Proposed Table 3.2.7 Action Note 1.a provides
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the same alternative actions as CTS Table 3.2.1 Note 19.B but includes a limitation on the use
of the action to place the inoperable channels in trip. Proposed Table 3.2.7 Action Note 1.a
precludes the use of the action to trip the inoperable channel if the inoperability is associated
with Trip Function 2 (i.e., Time Delay) channels or if the inoperability is the result of an
inoperable recirculation pump trip breaker. These restrictions are added since (1) placing the
Time Delay Trip Function channels in trip (as allowed by CTS Table 3.2.1 Note 19.B) does not
perform the intended function (providing a time delay for actuation after certain conditions are
satisfied) and could make the consequences of a postulated LOCA more severe, and (2) with
the channels inoperable due to an inoperable breaker, tripping the affected channels may not
adequately compensate for the inoperable breaker (e.g., the breaker may be inoperable such
that it will not open). This change represents an additional restriction on plant operation by
requiring the channels in these conditions to be restored to operable status rather than tripped.
The change is consistent with the ISTS.

SECTION 11
CTS 3.2.K/4.2.K, DEGRADED GRID PROTECTIVE SYSTEM INSTRUMENTATION

RAI 11.0-2

DOC Reference: LC.1
CTS Table 3.2.8, Degraded Bus Voltage - Time Delay requires two operable instruments per
bus. The proposed TS requires only one operable instrument channel per bus. DOC LC.1 does
not evaluate this proposed change. Provide safety analysis justification to support the change
or retain CTS requirements. Also see Tech Branch RAI 11.0-5.

Response to RAI 11.0-2

As stated in RAI 11.0-5 below, proposed change LC.1 deletes the alarm function from CTS
Table 3.2.8, Degraded Bus Voltage. Since one of the Degraded Bus Voltage - Time Delay
channels for each emergency bus is associated with this alarm function, proposed change LC.1
reduces the number of required channels per bus from two to one. However, Entergy agrees
that the alarm function is required for operator action for emergency bus realignment and should
therefore remain in the TSs, as stated in RAI 11.0-5. Therefore, proposed change LC.1 is being
withdrawn.

Based on discussions with the NRC reviewers, the alarm function is being retained in the TS.
However, Entergy and the NRC reviewers agreed that the current LCO actions are
inappropriate for loss of the alarm function. The current actions require declaring the associated
diesel generator inoperable when the alarm function cannot be restored within the allowable
outage time. Instead, proposed change L.3 is provided to separate the actuation and alarm trip
functions in Table 3.2.8 and provide different actions for inoperability of the different trip
functions. Proposed DOC L.3 below provides an explanation and justification for the change. In
addition to the proposed action of increased bus voltage monitoring, VY design includes a
voltage signal feed from the emergency buses to the Emergency Response Facilities
Information System (ERRS) computer. The occurrence of high or low voltage on either
emergency bus will, after a time delay, cause an alarm message to be printed out on the alarm
typer in the control room. Therefore, the operator is provided with multiple indications of
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degraded emergency bus voltage to provide a high assurance that manual action for degraded
grid protection will be taken. Replacement markup and retyped proposed TS pages are
provided in Attachment 2. The following markup pages are affected by this change: 56. The
following proposed pages are affected by this change: 69, 70, 80f, 80g, 80h, 80i and 80j.
Proposed DOC L.3
CTS Table 3.2.8 includes two Degraded Bus Voltage - Voltage channels per bus and two
Degraded Bus Voltage - Time Delay channels per bus. One of the time delay relays for each
bus feeds the actuation circuitry and the other one feeds the alarm circuitry. Both of the low
voltage relays for each bus feed both the actuation and alarm circuitry. CTS Table 3.2.8 does
not distinguish between the actuation and alarm circuits, and the required LCO actions are the
same for each. Proposed Table 3.2.8 includes two new Trip Functions to account for the alarm
circuitry: Degraded Bus Voltage - Voltage Alarm and Degraded Bus Voltage - Alarm Time
Delay. Since the alarm circuitry is arranged in a one-out-of-two logic configuration, alarm
capability for a bus can be maintained with one Degraded Bus Voltage - Voltage Alarm
inoperable. Therefore, since this Trip Function is not common to RPS, 24 hours is allowed to
restore the inoperable channel to operable status (proposed Table 3.2.8 ACTION Note 3.b). If
alarm capability is not maintained for a bus, either due to both Degraded Bus Voltage - Voltage
Alarm channels or the one Degraded Bus Voltage - Alarm Time Delay channel being
inoperable, only 1 hour is allowed to restore alarm capability (proposed Table 3.2.8 ACTION
Note 3.a). Since the Degraded Bus Voltage - Voltage Alarm and Alarm Time Delay channels do
not provide an automatic protective function, but rather provide a control room annunciator
function from which manual action is taken for degraded grid protection, it is appropriate to
compensate for the loss of this alarm function rather than potentially require a reactor shutdown.
Therefore, if the Action and associated completion time of proposed ACTION Note 3.a or 3.b
are not met, rather than declare the associated diesel generator inoperable, proposed ACTION
Note 3 will require increased voltage monitoring of the associated 4.16 kV emergency bus(es) in
accordance with plant procedures. This change is acceptable since the control room operator
will still be alerted of a degraded voltage condition so that manual action for degraded grid
protection can be taken in accordance with plant procedures.

RAI 11.0-4

DOC Reference: None
Bases for applicable safety analyses, LCO and applicability states that the degraded grid
protective system instrumentation is required for engineered safety features to function in any
accident with a 'degradation or loss of offsite power." From this basis, it is clear that the VYNPS
licensing basis should require the loss of power instrumentation to be operable. Provide the
appropriate loss of power TS instrumentation in Table 3.2.8.

Response to RAI 11.0-4

The referenced statement provided in the Applicable Safety Analyses, LCO, and Applicability
section of the proposed Bases for Section 3.2.K/4.2.K specifically addresses the degraded grid
protective system instrumentation and not the loss of power instrumentation. This statement
simply indicates that the degraded grid instrument channels will actuate at any voltage level
below the trip setting, including a value of 0 volts or a "loss of offsite power."
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The loss of power instrumentation is addressed in CTS 3.10.A.1 since this instrumentation is
required to be operable in order to support operability of the emergency diesel generators. This
support requirement is specifically called out in surveillance requirements (SRs) for the
emergency diesel generators. SRs 4.10.A.1.a.1 and 4.10.A.1.a.3 both state that the diesel
generators shall be 'started using the undervoltage automatic starting circuit." SR 4.10.A.1.b
states that the "actual conditions under which the diesel generators are required to start
automatically will be simulated." The bases for SR 4.10.A.1.b state that during this test "a loss
of normal power condition will be imposed to simulate a loss of off-site power." Therefore, since
these diesel generator SRs include a functional test of the loss of power instrumentation, it's
clear that the operability of this instrumentation is required to support operability of the diesel
generators.

The loss of power instrumentation is functionally tested at least once per month per SR
4.10.A.1.a.1, however no calibration of the instrument setpoints is required by the current
Technical Specifications. The current setpoint of the loss of power relays is 1925 volts. Since
this instrumentation is designed to detect a complete loss of power to the emergency buses
(i.e., 0 volts), and the relay setpoint is significantly higher, precise instrument calibration is not
necessary to ensure its operability.-- This instrumentation is calibrated periodically as controlled
by plant procedures. Therefore, the current emergency diesel generator LCO and SRs are
adequate to ensure that the loss of power instrumentation remains operable.

10 CFR 50.36(c)(2)(iii) is worded as follows: "A licensee is not required to propose to modify
technical specifications that are included in any license issued before August 18, 1995, to
satisfy the criteria in paragraph (c)(2)(ii) of this section." Therefore, even though the loss of
power instrumentation satisfies Criterion 3 of 10 CFR 50.36(c)(2)(ii), the regulations specifically
state that the Technical Specifications do not need to be modified to include operability and
surveillance requirements for this instrumentation. In addition, based on the above discussion,
Entergy believes that the current Technical Specifications provide adequate controls to ensure
the loss of power instrumentation remains operable and capable of performing its intended
function.

SECTION 12
CTS 3.2.L/4.2.L, REACTOR CORE ISOLATION COOLING (RCIC) SYSTEM ACTUATION

RAI 12.0-2

DOC Reference: LA.2
CTS 3.2.L Table 3.2.9 includes column mMinimum Number of Operable Instrument Channels per
Trip System" with notes to each function that describe the trip system arrangements including
the number of channels per trip system. The trip system design requirements are relocated to
the Bases. The proposed Table 3.2.9 specifies "Required Channels per Trip System." The
ISTS specifies the Total Channels per Function." Revise Table 3.2.9 to adopt the ISTS column
"Total Channels per Function" and revise Function 1 to specify four required channels.
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Response to RAI 12.0-2

The current version of ISTS, NUREG-1433, Revision 3, specifies the 'Required Channels per
Function." This designation is more accurate than "Total Channels per Function" as it specifies
the number of channels required to be operable rather than the number of channels available.
Table 3.2.9 is being revised to specify the "Required Channels per Function" and Function 1 is
being revised to specify four required channels. In addition, the Bases are being revised to
reflect the trip system design. Replacement markup and retyped proposed TS pages are
provided in Attachment 2. The following markup pages are affected by this change: 57. The
following proposed pages are affected by this change: 73 and 80j (now 80k).

RAI 12.0-4

DOC Reference: LCO Retype
Proposed TS Table 3.2.9, Action Notes 1.b, 2.b and 3.a refers to "Place [Restore] inoperable
channel .... " Revise these statements to "Place [Restore] inoperable channels..."

Response to RAI 12.0-4

In order to avoid ambiguity and still provide appropriate instructions for both single and multiple
failures, the phrase "any inoperable channel" is being used. For proposed Table 3.2.9 Action
Notes 1.b and 2.b the action phrases become: "Place any inoperable channel in trip..." For
proposed Table 3.2.9 Action Note 3.a the action phrase becomes: "Restore any inoperable
channel to operable status..." Similar issues were found to exist in other instrumentation
sections. The following sections were changed to adopt the above convention:

* Table 3.2.1: ACTION Notes 1.b, 2.b, 3.b, 4.b, 5.b, 6.a, 7.b, 8.b and 8.c
* Table 3.2.2: ACTION Notes 1.a.1, 1.a.2 and 1.a.3
* Table 3.2.3: ACTION Notes 1.a.1 and 1.a.2
* Section 3.2.F.2.a.1 and 3.2.F.2.a.2
* Table 3.2.7: ACTION Notes 1.a.1 and 1.a.2
* Table 3.2.8: ACTION Notes 1.a and 2.a

Replacement retyped proposed TS pages are provided in Attachment 2. The following
proposed pages are affected by this change: 39, 40, 47, 52, 59, 66, 70 and 74.

RAI 12.0-5

DOC Reference: Bases Retype pages 801 and 80m
The Actions basis for Table 3.2.9, Action Note 1 and Action Note 2 refer to the completion time
as allowing an exception to the normal "time zero" for beginning the allowed outage time
"clock." Show that the current TSs contain a "Use and Application Completion Times"
discussion equivalent to NUREG-1433, Section 1.3. If not, discuss how "time zero" clocks can
be interpreted with respect to the format and content of current TS. Also, on page 80m, correct
the reference in the middle of the "Table 3.2.9 ACTION Note 2" paragraph to 2.a from 1.a.
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Response to RAI 12.0-5

Use of "time zero" and uclock" are addressed in RAI G-3 above. As stated in the response to
RAI G-3, all sentences containing "time zero" and 'clock" are being deleted. The reference in
the "Table 3.2.9 ACTION Note 2" paragraph is being changed to 2.a from 1.a. Replacement
retyped proposed TS pages are provided in Attachment 2. The following proposed page is
affected by this change: 80m (now 80n).
Technical Branch RAls

CTS 3.1/4.1, REACTOR PROTECTION SYSTEM

RAI 1.0-12

DOC Reference: M.12
The trip setting for the turbine control valve fast closure trip function is specified in CTS Table
3.1.1 Note 9 as "Channel signals for the turbine control valve fast closure scram shall be derived
from the same event or events that cause the control valve fast closure," and CTS 2.1.F as,
"Turbine control valve fast closure scram shall ... trip upon actuation of the turbine control valve
fast closure relay." In proposed Table 3.1.1 (trip function 10) and TS 2.1.F, the trip setting is
specified as > 150 psig acceleration relay oil pressure. Provide a technical basis to justify this
change. In particular, verify this will comply with the statement in UFSAR 14.5.1.1.1 that control
rod motion starts within 0.28 seconds after turbine control valves start to close. The NRC staff
believes it is incorrect to state (in M.12 or the Bases, p. 33f) that 'the actual operating point for
the associated trip function is not assumed in any transient or accident analysis," as the analysis
in UFSAR 14.5.1.1.1 obviously assumes an operating point that will allow control rod insertion at
the stated time.

Response to RAI 1.0-12

Change M.12 is being withdrawn and the DOC for Change M.12 should be considered deleted.
Replacement markup and retyped proposed TS pages are provided in Attachment 2. The
following markup pages are affected by this change: 10, 22 and 24. The following proposed
pages are affected by this change: 10, 22 and 33f.

SECTION 2
CTS 3.2.A/4.2.A, EMERGENCY CORE COOLING SYSTEM

RAI 2.0-7

DOC Reference: M.6
CTS Table 3.2.1 specifies for the low condensate storage tank water level trip function that the
Trip Setting be 3%. In proposed Table 3.2.1, the trip setting for the low condensate storage
tank water level trip function (trip function 3.b) has been increased to 4.24% to account for the
additional water level needed to preclude vortex formation. Provide the calculations for staff
review of the setpoint methodology for this TS change.
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Response to RAI 2.0-7

A copy of the setpoint calculation for the HPCI System Low Condensate Storage Tank Water
Level trip function, along with a copy of a table from a supporting technical evaluation, are
provided as Attachment 3 to this letter.

SECTION 3
CTS 3.2.B/4.2.B, PRIMARY CONTAINMENT ISOLATION

RAI 3.0-4

DOC Reference: M.7
Proposed TS Table 3.2.2, Function 1.b, 3.a, 3.d, 4.a, and 4.c, have trip setting changes from
current TS which are justified by DOC M.7. Provide the setpoint calculations for staff review of
the setpoint methodology for these TS changes.

Response to RAI 3.0-4

A copy of the setpoint calculation for proposed TS Table 3.2.2, Trip Function 1.b, Main Steam
Line Isolation High Main Steam Line Area Temperature, is provided as Attachment 4 to this
letter.

A copy of the setpoint calculation for proposed TS Table 3.2.2, Trip Functions 3.a and 3.d, HPCI
System Isolation High Steam Line Space Temperature and High Main Steam Line Tunnel
Temperature, is provided as Attachment 5 to this letter.

A copy of the setpoint calculation for proposed TS Table 3.2.2, Trip Functions 4.a and 4.c, RCIC
System Isolation High Main Steam Line Tunnel Temperature and High Steam Line Space
Temperature, is provided as Attachment 6 to this letter.

SECTION 1 1
CTS 3.2.K/4.2.K, DEGRADED GRID PROTECTIVE SYSTEM INSTRUMENTATION

RAI 11.0-5

DOC Reference: LC.1
The proposed change to Table 3.2.8 Degraded Bus Voltage - Time Delay trip function deletes
the alarm function from TSs. The alarm function is necessary to alert operators to a degraded
grid bus voltage condition in order for operators to take timely actions to mitigate a degraded
bus voltage situation. VYNPS's licensing and design basis does not provide for automatic
disconnect of a degraded bus, absent a loss-of-coolant-accident signal, which differs from NRC
Branch Technical Position 1 (PSB-1). VYNPS committed, in a letter dated July 24, 1980, that
operator action will be credited for the protection of safety equipment under these
circumstances. Therefore, the alarm function is required for operator action for emergency bus
realignment and should remain in the TSs. Table 3.2.8 should have an alarm function with an
appropriate action for an inoperable instrument.
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Response to RAI 11.0-5

See Response to RAI 11.0-2 above.

SECTION 12
CTS 3.2.L/4.2.L, REACTOR CORE ISOLATION COOLING (RCIC) SYSTEM ACTUATION
RAI 12.0-3

DOC Reference: M.2
The CTS trip setting for low condensate storage tank water level trip function is revised from
"3%" to N3.81%" to account for the additional water level needed to preclude the potential for
vortex formation which corresponds to the process limit used in the associated setpoint
calculation. Provide the calculations for NRC staff review of the setpoint methodology for this
TS change.

Response to RAI 12.0-3

A copy of the setpoint calculation for the RCIC System Low Condensate Storage Tank Water
Level trip function, along with a copy of a table from a supporting technical evaluation, are
provided as Attachment 7 to this letter.
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Table of Contents

1.0- Definitions

2.1 - Limiting Safety System Settings



VYNPS

3.1 LIMITING CONDITIONS FOR

OPERATION

4.1 SURVEILLANCE REQUIREMENTS

I
3.1 REACTOR PROTECTION SYSTEM (RPS)

Applicability:

Applies to the operability of
plant instrumentation and
control systems required for
reactor safety.

Objective:

To specify the limits imposed on
plant operation by those
instrument and control systems
required for reactor safety.

Specification:

A. The RPS instrumentation for
each Trip Function in Table
3.1.1 shall be operable in
accordance with Table 3.1.1.

4.1 REACTOR PROTECTION SYSTEM (RPS)

Applicability:

Applies to the surveillance of
the plant instrumentation and
control systems required for
reactor safety.

Objective:

To specify the type and frequency
of surveillance to be applied to
those instrument and control
systems required for reactor
safety.

Specification:

A.1 RPS instrumentation shall
be checked, functionally
tested and calibrated as
indicated in Table 4.1.1.
RPS testing shall also be
performed as indicated in
Surveillance Requirements
4.1.A.2 and 4.1.A.3.

When an RPS channel is
placed in an inoperable
status solely for the
performance of required
surveillances, entry into
associated Limiting
Conditions for Operation
and required Actions may
be delayed for up to 6
hours provided the
associated Trip Function
maintains RPS trip
capability.

2. Exercise each automatic
scram contactor once every
week using the RPS channel
test switches or by
performing a Functional
Test of any automatic RPS
Trip Function.

3. Verify RPS Response Time
is 5 50 milliseconds for
each automatic RPS Trip
Function once every
Operating Cycle.

I

Amendment No. 20



VYNPS

3.1 LIMITING CONDITIONS FOR

OPERATION

4.1 SURVEILLANCE REQUIREMENTS

4. Perform a Logic System
Functional Test of RPS
instrumentation Trip
Functions once every
Operating Cycle.

Amendment No. 20a



VYNPS

Table 3.1.1 (page 1 of 3)
Reactor Protection System Instrumentation

ACTIONS

WHEN

REQUIRED REQUIRED ACTIONS

APPLICABLE MODES CHANNELS CHANNELS REFERENCED
OR OTHER SPECIFIED PER TRIP ARE FROM ACTION TRIP

TRIP FUNCTION CONDITIONS SYSTEM INOPERABLE NOTE 1 SETTING

1. Reactor Mode
Switch in
Shutdown

RUN, STARTUP/HO1
STANDBY, Refuel

Refuel (b)

1

1

1

1

Note 1

Note 1

Note 1

Note 1

Note 2.a

Note 2.d

Note 2.a

Note 2.d

NA

NA

NA

NA

2. Manual Scram RUN, STARTUP/HOT_
STANDBY, Refuel

Refuel (b)

3. Intermediate
Range Monitors
(IRMs)

a. High Flux STARTUP/HOT
STANDBY, Refuel

Refuel (b)

2 Note 1 Note 2.a .120/125

2

b. Inop .STARTUP/HOT
STANDBY, Refuel(a)

Refuel (b)

2

2

Note 1

Note 1

Note 1

Note 2.d 5 120/125

Note 2.a

Note 2.d

NA

NA

(a) With reactor coolant temperature > 212 0F.

(b) With reactor coolant temperature • 212GF and any control rod withdrawn from a core
cell containing one or more fuel assemblies.

Amendment No. 21



VYNPS

Table 3.1.1 (page 2 of 3)
Reactor Protection System Instrumentation

ACTIONS

WHEN

REQUIRED REQUIRED ACTIONS

APPLICABLE MODES CHANNELS CHANNELS REFERENCED

OR OTHER SPECIFIED PER TRIP ARE FROM ACTION TRIP

TRIP FUNCTION CONDITIONS SYSTEM INOPERABLE NOTE 1 SETTING

4. Average Power

Range Monitors

(APRMs)

a. High Flux RUN 2 Note 1 Note 2.b (c)

(Flow Bias)

b. High Flux STARTUP/HOT 2 Note 1 Note 2.a f 15%

(Reduced) STANDBY, Refuel(a)

c. Inop RUN, STARTUP/HOT) 2 Note 1 Note 2.a NA

STANDBY, Refuel')

*

(a) With reactor coolant temperature > 212 0F.

(c) Two loop operation:
ss 0.4W+ 61.10% for 0% < W s 31.1%
ss 1.28W+ 33.31% for 31.1% < W s 54.0%
ss 0.66W+ 67.28% for 54.0% < W s 75.0%
With a maximum of 117.0% power
for W > 75.0%

Single loop operation:
ss 0.4W+ 58.09% for 0% < W s 39.1%
s5 1.28W+ 23.56% for 39.1% < W s 61.9%
sr 0.66W+ 62.10% for 61.9% < W s 83.0%
With a maximum of 117.0% power
for W > 83.0%

Amendment No. 21a



VYNPS

Table 3.1.1 (page 3 of 3)
Reactor Protection System Instrumentation

ACTIONS

WHEN

REQUIRED REQUIRED ACTIONS

APPLICABLE MODES CHANNELS CHANNELS REFERENCED

OR OTHER SPECIFIED PER TRIP ARE FROM ACTION TRIP

TRIP FUNCTION CONDITIONS SYSTEM INOPERABLE NOTE 1 SETTING

5. High Reactor RUN, STARTUP/HOT_) 2 Note 1 Note 2.a • 1055
Pressure STANDBY, Refuel psig

6. High Drywell RUN, STARTUP/HOT- 2 Note 1 Note 2.a S 2.5

Pressure STANDBY, Refuel a) psig

7. Reactor Low Water RUN, STARTUP/HOT_ 2 Note 1 Note 2.a 2 127.0

Level STANDBY, Refuel"' inches

8. Scram Discharge RUN, STARTUP/HOT ) 2 per Note 1 Note 2.a • 21.0
Volume High Level STANDBY, Refuel volume gallons

Refuel(b) 2 per Note 1 Note 2.d • 21.0

volume gallons

9. Main Steam Line RUN 8 Note 1 Note 2.b • 10%

Isolation Valve valve

Closure closure

10.Turbine Control > 30% RATED 2 Note 1 Note 2.c (d)

Valve Fast THERMAL POWER

Closure

ll.Turbine Stop > 30% RATED 4 Note 1 Note 2.c • 10%

Valve Closure THERMAL POWER valve
closure

(a) With reactor coolant temperature > 2120F.

(b) With reactor coolant temperature 5 2120F and any control rod withdrawn from a core
cell containing one or more fuel assemblies.

(d) Channel signals for the turbine control valve fast closure trip shall be derived
from the same event or events which cause the control valve fast closure.
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Table 3.1.1 ACTION Notes

1. With one or more required Reactor Protection System channels inoperable,
take all of the applicable Actions in Notes l.a, l.b, and l.c below.

a. With one or more Trip Functions with one or more required channels
inoperable:

1) Place an inoperable channel for each Trip Function in trip within 12
hours; or

2) Place the associated trip system in trip within 12 hours.

b. With one or more Trip Functions with one or more required channels
inoperable in both trip systems:

1) Place an inoperable channel in one trip system in trip within 6
hours; or

2) Place one trip system in trip within 6 hours.

c. With one or more Trip Functions with Reactor Protection System trip
capability not maintained:

1) Restore Reactor Protection System trip capability within 1 hour.

If any applicable Action and associated completion time of Notes l.a, l.b,
or l.c is not met, take the applicable Action of Note 2 below referenced
in Table 3.1.1 for the channel.

2. a. Place the reactor in HOT SHUTDOWN within 12 hours.

b. Place the reactor in STARTUP/HOT STANDBY within 8 hours.

c. Reduce reactor power to < 30% Rated Thermal Power within 8 hours.

d. Immediately initiate action to fully insert all insertable control rods
in core cells containing one or more fuel assemblies.
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Table 4.1.1 (page 1 of 3)
Reactor Protection System Instrumentation

Tests and Frequencies

TRIP FUNCTION CHECK FUNCTIONAL TEST CALIBRATION

1. Reactor Mode
Switch in
Shutdown

2. Manual Scram

NA Each Refueling Outage

NA Every 3 Months

NA

NA

3. Intermediate
Range
Monitors
(IRMs)

a. High Flux Once/Day,
(a)

Within 7 Days Before entering
STARTUP/HOT STANDBY (b) and
Every 7 Days During
STARTUP/HOT STANDBY,
Every 7 Days During Refueling

Once/Operating
Cycle (b) , {c)

b. Inop NA Within 7 Days Before entering
STARTUP/HOT STANDBY(b) and
Every 7 Days During
STARTUP/HOT STANDBY,
Every 7 Days During Refueling

NA

4. Average Power
Range
Monitors
(APRMs)

a. High Flux
(Flow
Bias)

NA Every 3 Months Every 7 Days for
Output Signal by
Heat Balance ,d)

Every 3 Months(e),

Each Refueling
Outage for Flow
Bias,
Every 2000 MWD/T
Average Core
Exposure for LPRMs
using TIP System

(a) IRM and Source Range Monitor channels shall be determined to overlap
during each startup after entering STARTUP/HOT STANDBY MODE and IRM and
APRM channels shall be determined to overlap during each controlled
shutdown, if not performed in the previous 7 days.

(b) Not required to be performed when entering STARTUP/HOT STANDBY MODE from
RUN MODE until 12 hours after entering STARTUP/HOT STANDBY MODE.

(c) Neutron detectors are excluded.

(d) Not required to be performed until 12 hours after reactor power is 2 25%
Rated Thermal Power.

(e) Trip unit calibration only.
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Table 4.1.1 (page 2 of 3)
Reactor Protection System Instrumentation

Tests and Frequencies

TRIP FUNCTION CHECK FUNCTIONAL TEST CALIBRATION

4. APRMs
(continued)

b. High Flux
(Reduced)

(a) Within 7 Days Before entering
STARTUP/HOT STANDBY bM and
Every 7 Days During
STARTUP/HOT STANDBY,

Every 7 Days During Refueling

Every 7 Days (b), Cc)

c. Inop NA Every 3 Months NA

5. High Reactor
Pressure

6. High Drywell
Pressure

7. Reactor Low
Water Level

8. Scram
Discharge
Volume High
Level

9. Main Steam
Line
Isolation
Valve Closure

10.Turbine
Control Valve
Fast Closure

a. First
Stage
Turbine
Pressure
Permissive

Once/Day Every 3 Months Every 3 Months<e)
Once/Operating
Cycle

Every 3 Months(e),
Once/Operating
Cycle

r

NA Every 3 Months r

Once/Day Every 3 Months

NA Every 3 Months

NA Every 3 Months

Every 3 Monthsle),
Once/Operating
Cycle

Every 3 Months(e),
Once/Operating
Cycle

Each Refueling
Outage

Every 3 Months

Every 6 Months and
prior to entering
STARTUP/HOT
STANDBY for plant
startup after
Refueling

NA Every 3 Months

NA Every 6 Months

(a) IRM and Source Range Monitor channels shall be determined to overlap
during each startup after entering STARTUP/HOT STANDBY MODE and IRM and
APRM channels shall be determined to overlap during each controlled
shutdown, if not performed in the previous 7 days.

(b) Not required to be performed when entering STARTUP/HOT STANDBY MODE from
RUN MODE until 12 hours after entering STARTUP/HOT STANDBY MODE.

(c) Neutron detectors are excluded.

(e) Trip unit calibration only.
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Table 4.1.1 (page 3 of 3)
Reactor Protection System Instrumentation

Tests and Frequencies

*TRIP FUNCTION CHECK FUNCTIONAL TEST CALIBRATION

ll.Turbine Stop NA Every 3 Months Each Refueling
Valve Closure Outage

a. First NA Every 6 Months Every 6 Months and
Stage prior to entering
Turbine STARTUP/HOT
Pressure STANDBY for plant
Permissive startup after

Refueling
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3.1 LIMITING CONDITIONS FOR

OPERATION

4.1 SURVEILLANCE REQUIREMENTS

This page has been deleted.
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VYNPS

TABLE OF CONTENTS

LIMITING SAFETY

Page No. SYSTEM SETTING

1.0 DEFINITIONS ................................... 1

SAFETY LIMITS

1.1 FUEL CLADDING INTEGRITY ....................... 6 2.1

1.2 REACTOR COOLANT SYSTEM ........................ 18 ... 2.2

LIMITING CONDITIONS OF OPERATION Page No. SURVEILLANCE

3.0 LIMITING CONDITIONS OF OPERATION AND
SURVEILLANCE REQUIREMENT (SR) APPLICABILITY 19a ... 4.0

BASES 19c

3.1 REACTOR PROTECTION SYSTEM ..................... 20 4.1

BASES 28

3.2 PROTECTIVE INSTRUMENT SYSTEMS .34 ... 4.2

A. Emergency Core Cooling System .34 ... A

B. Primary Containment Isolation .43 ... B
C. Reactor Building Ventilation Isolation

and Standby Gas Treatment System

Initiation .50 ... C

D. (Deleted) .54 ... D

E. Control Rod Block Actuation .54 ... E

F. Mechanical Vacuum Pump Isolation

Instrumentation .58 ... F
G. Post-Accident Monitoring Instrumentation 60 ... G

H. (Deleted) .64 ... H

I. Recirculation Pump Trip
Instrumentation .64 ... I

J. (Deleted) .64 ... J

K. Degraded Grid Protective System .68 ... K
L. Reactor Core Isolation Cooling System

Actuation. .72 ... L

BASES 75

3.3 CONTROL ROD SYSTEM .81 ... 4.3

A. Reactivity Limitations .81 ... A

B. Control Rods .82 ... B

C. Scram Insertion Times .85 ... C

D. Control Rod Accumulators .87 ... D

E. Reactivity Anomalies .88 ... E

BASES 89

Amendment No. 4-, Go, PA, -S, I49, 214, 2-14 -i -



VYNPS

1.0 DEFINITIONS

Z. Surveillance Interval - Relocated to Specification 4.0.1.

AA. Deleted

BB. Source Check - The qualitative assessment of channel response when the
channel sensor is exposed to a radioactive source.

CC. Dose Equivalent I-131 - The dose equivalent I-131 shall be that concentration
of I-131 (microcurie/gram) which alone would produce the same dose as the
quantity and isotopic mixture of I-131, I-132, I-133, 1-134 and I-135 actually
present. The Federal Guidance Report (FGR) 11, "Limiting Values of
Radionuclide Intake and Air Concentration and Dose Conversion Factors for
Inhalation, Submersion, and Ingestion," 1988; FGR 12, "External Exposure to
Radionuclides In Air, Water, and Soil," 1993; or dose conversion factors used
for this calculation shall be those listed in NRC Regulatory Guide 1.109,
Revision 1, October 1977.

DD. Deleted

EE. Deleted

FF. Deleted

GG. Deleted

HH. Deleted

II. Deleted

JJ. Deleted

KK. Deleted

LL. Deleted

MM. Deleted

NN. Core Operating Limits Report - The Core Operating Limits Report is the
unit-specific document that provides core operating limits for the current
operating reload cycle. These cycle-specific core operating limits shall be
determined for each reload cycle in accordance with Specification 6.6.C.
Plant operation within these operating limits is addressed in individual
specifications.

00. Reactor Protection System (RPS) Response Time - RPS Response Time shall be the
time from the opening of the sensor contact up to and including the opening of
the scram solenoid relay.

Amendment No. 14, G4, 4-, 4, 84, 4-0-, 46-, 151, 4-6, 741, 4-83, 1-94 5
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1.1 SAFETY LIMIT 2.1 LIMITING SAFETY SYSTEM SETTING

For no combination of
loop recirculation flow
rate and core thermal
power shall the APRM
flux scram trip setting
be allowed to exceed
120t of rated thermal
power.

b. Flux Scram Trip Setting
(Refuel or Startup/
Hot Standby Mode)

When the reactor mode
switch is in the Refuel
position with reactor
coolant temperature
> 212 OF or the
STARTUP/HOT STANDBY
position, average power
range monitor (APRM)
scram shall be set down
to less than or equal to
15t of rated neutron
flux. The IRM flux
scram setting shall be
set at less than or
equal to 120/125 of
full scale.

B. Deleted

C. Reactor low water level scram
setting shall be at least
127 inches above the top of the
enriched fuel.

Amendment No. 4-8, 74, ; 4, 94, 4&& 8
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1.1 SAFETY LIMIT 2.1 LIMITING SAFETY SYSTEM SETTING

D. Reactor low-low water level
Emergency Core Cooling System
(ECCS) initiation shall be

2 82.5 inches above the top of
the enriched fuel.

E. When operating at > 30t of Rated
Thermal Power, turbine stop
valve scram shall be 5 10% valve
closure from full open.

F. When operating at > 30t of
Rated Thermal Power, turbine
control valve fast closure
scram shall be actuation of the
turbine control valve fast
closure relay.

G. Main steam line isolation valve
closure scram shall be 10t |
valve closure from full open.

H. Main steam line low pressure
initiation of main steam line
isolation valve closure shall
be 2 800 psig.

Amendment No. S4&, 44, 1-70 10
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BASES: 3.1.A/4.1.A REACTOR PROTECTION SYSTEM

BACKGROUND

The Reactor Protection System (RPS) initiates a reactor scram when one or more
monitored parameters exceed their specified limits, to preserve the integrity
of the fuel cladding and the reactor coolant pressure boundary (RCPB) and
minimize the energy that must be absorbed following a loss of coolant accident
(LOCA). This can be accomplished either automatically or manually.

The protection and monitoring functions of the RPS have been designed to
ensure safe operation of the reactor. This is achieved by specifying limiting
safety system settings (LSSS) in terms of parameters directly monitored by the
RPS, as well as LCOs on other reactor system parameters and equipment
performance. The LSSS are defined in this Specification as the Allowable
Values, which, in conjunction with the LCOs, establish the threshold for
protective system action to prevent exceeding acceptable limits, including
Safety Limits (SLs) during Design Basis Accidents (DBAs)and transients.

The RPS, as described in the UFSAR, Section 7.2 (Ref. 1), includes sensors,
relays, bypass circuits, and switches that are necessary to cause initiation
of a reactor scram. Functional diversity is provided by monitoring a wide
range of dependent and independent parameters. The input parameters to the
scram logic are from instrumentation that monitors reactor vessel water level,
reactor vessel pressure, neutron flux, main steam line isolation valve
position, turbine control valve (TCV) fast closure, turbine stop valve (TSV)
position, drywell pressure, and scram discharge volume (SDV) water level, as
well as reactor mode switch in shutdown position and manual scram signals.
There are at least four redundant sensor input signals from each of these
parameters (with the exception of the reactor mode switch in shutdown scram
signal and the manual scram signal). Most channels include instrumentation
that compares measured input signals with pre-established setpoints. When the
setpoint is exceeded, the channel output relay actuates, which then outputs an
RPS trip signal to the trip logic.

The RPS is comprised of two independent trip systems (A and B) with three
logic channels in each trip system (logic channels Al, A2, and A3; Bi, B2, and
B3) as shown in Reference 1 figures. Logic channels Al, A2, Bl, and B2
contain automatic logic for which the above monitored parameters each have at
least one input to each of these logic channels. The outputs of the logic
channels in a trip system are combined in a one-out-of-two logic so that
either channel can trip the associated trip system. The tripping of both trip
systems will produce a reactor scram. This logic arrangement is referred to
as a one-out-of-two taken twice logic. In addition to the automatic logic
channels, logic channels A3 and B3 (one logic channel per trip system) are
manual scram channels. Both must be deenergized in order to initiate the
manual trip function. Each trip system can be reset by use of a reset switch.
If a full scram occurs (both trip systems trip), a relay prevents reset of the
trip systems for 10 seconds after the full scram signal is received. This
10 second delay on reset ensures that the scram function will be completed.
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BASES: 3.1.A/4.1.A REACTOR PROTECTION SYSTEM

BACKGROUND (continued)

One scram pilot valve with two scram valves are located in the hydraulic
control unit for each control rod drive (CRD). Each scram pilot valve has two
solenoids with the solenoids normally energized. The scram pilot valves
control the air supply to the scram inlet and outlet valves for the associated
CRD. When either scram pilot valve solenoid is energized, air pressure holds
the scram valves closed and, therefore, both scram pilot valve solenoids must
be de-energized to cause a control rod to scram. The scram valves control the
supply and discharge paths for the CRD water during a scram. One of the scram
pilot valve solenoids for each CRD is controlled by trip system A, and the
other solenoid is controlled by trip system B. Any trip of trip system A in
conjunction with any trip in trip system B results in de-energizing both
solenoids, air bleeding off, scram valves opening, and control rod scram.

The backup scram valves, which energize on a scram signal to depressurize the
scram air header, are also controlled by the RPS. Additionally, the RPS
System controls the SDV vent and drain valves such that when both trip systems
trip, the SDV vent and drain valves close to isolate the SDV.

APPLICABLE SAFETY ANALYSES, LCO, and APPLICABILITY

The actions of the RPS are assumed in the safety analyses of References 1, 2,
and 3. The RPS initiates a reactor scram when monitored parameter values
exceed the trip values, specified by the setpoint methodology and listed in
Table 3.1.1 to preserve the integrity of the fuel cladding, the RCPB, and the
containment by minimizing the energy that must be absorbed following a LOCA.

RPS instrumentation satisfies Criterion 3 of 10 CFR 50.36(c)(2)(ii). Trip
Functions not specifically credited in the accident analysis are retained for
the overall redundancy and diversity of the RPS as required by the NRC
approved licensing basis.

The operability of the RPS is dependent on the operability of the individual
instrumentation channel Trip Functions specified in Table 3.1.1. Each Trip
Function must have the required number of operable channels in each trip
system, with their trip setpoints within the calculational as-found tolerances
specified in plant procedures. Operation with actual trip setpoints within
calculational as-found tolerances provides reasonable assurance that, under
worst case design basis conditions, the associated trip will occur within the
Trip Settings specified in Table 3.1.1. As a result, for most Trip Functions,
a channel is considered inoperable if its actual trip setpoint is not within
the calculational as-found tolerances specified in plant procedures. Since
the APRM flow biased flux scram Trip Setting is an Allowable Value, it is only
considered inoperable if its actual trip setpoint is not within the Trip
Setting specified in Table 3.1.1 The actual trip setpoint is calibrated
consistent with applicable setpoint methodology assumptions. Each channel
must also respond within its assumed response time, where applicable.

Amendment No. 29
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BASES: 3.1.A/4.1.A REACTOR PROTECTION SYSTEM

APPLICABLE SAFETY ANALYSES, LCO, and APPLICABILITY (continued)

The operability of scram pilot valves and associated solenoids, backup scram
valves, and SDV valves, described in the Background section, are not addressed
by this LCO.

The individual Trip Functions are required to be operable in the MODES or
other specified conditions indicated in Table 3.1.1, which may require an RPS
trip to mitigate the consequences of a design basis accident or transient. To
ensure a reliable scram function, a combination of Trip Functions is required
in each MODE to provide primary and diverse initiation signals.

The RPS is required to be operable in RUN, STARTUP/HOT STANDBY and Refuel
with reactor coolant temperature > 212'F, and in Refuel with reactor coolant
temperature < 2120F and any control rod withdrawn from a core cell containing
one or more fuel assemblies. Control rods withdrawn from a core cell
containing no fuel assemblies do not affect the reactivity of the core and,
therefore, are not required to have the capability to scram. Provided all
other control rods remain inserted, the RPS function is not required. In this
condition, the required Shutdown Margin and refuel position one-rod-out
interlock ensure that no event requiring RPS will occur. During normal
operation in HOT SHUTDOWN and COLD SHUTDOWN, all control rods are fully
inserted and the Reactor Mode Switch Shutdown Position control rod withdrawal
block does not allow any control rod to be withdrawn. Under these conditions,
the RPS function is not required to be operable.

The specific Applicable Safety Analyses, LCO, and Applicability discussions
are listed below on a Function by Function basis.

1. Reactor Mode Switch in Shutdown

The Reactor Mode Switch in Shutdown Trip Function provides signals, via the
manual scram logic channels, to two RPS logic channels, which are redundant to
the automatic protective instrumentation channels and provide manual reactor
trip capability. This Trip Function was not specifically credited in the
accident analysis, but it is retained for the overall redundancy and diversity
of the RPS as required by the NRC approved licensing basis.

The reactor mode switch is a single switch with two channels, each of which
provides input into one of the manual RPS logic channels (A3 and B3). The
reactor mode switch is capable of scramming the reactor if the mode switch is
placed in the shutdown position.

There is no Trip Setting for this Trip Function, since the channels are
mechanically actuated based solely on reactor mode switch position.

Two channels of Reactor Mode Switch in Shutdown, with one channel in trip
channel A3 and one channel in trip channel B3 are available and required to be
operable. The Reactor Mode Switch in Shutdown Trip Function is required to be
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BASES: 3.1.A/4.1.A REACTOR PROTECTION SYSTEM

APPLICABLE SAFETY ANALYSES, LCO, and APPLICABILITY (continued)

operable in RUN, STARTUP/HOT STANDBY and Refuel with reactor coolant
temperature > 2120F, and in Refuel with reactor coolant temperature < 2120F
and any control rod withdrawn from a core cell containing one or more fuel
assemblies, since these are the MODES and other specified conditions when
control rods are withdrawn.

2. Manual Scram

The Manual Scram push button channels provide signals to the manual scram
logic channels (A3 and B3), which are redundant to the automatic protective
instrumentation channels and provide manual reactor trip capability. This
Function was not specifically credited in the accident analysis but it is
retained for the overall redundancy and diversity of the RPS as required by
the NRC approved licensing basis.

There is one Manual Scram push button channel for each RPS trip system. In
order to cause a scram it is necessary for each trip system to be actuated.

There is no Trip Setting for this Trip Function since the channels are
mechanically actuated based solely on the position of the push buttons.

Two channels of Manual Scram with one channel in trip channel A3 and one
channel in trip channel B3 are available and required to be operable in RUN,
STARTUP/HOT STANDBY and Refuel with reactor coolant temperature > 2120F, and
in Refuel with reactor coolant temperature < 2120F and any control rod
withdrawn from a core cell containing one or more fuel assemblies, since these
are the MODES and other specified conditions when control rods are withdrawn.

3.a. Intermediate Range Monitor High Flux

The IRMs monitor neutron flux levels from the upper range of the source range
monitor (SRM) to the lower range of the average power range monitors (APRMs).
The IRMs are capable of generating trip signals that can be used to prevent
fuel damage resulting from abnormal operating transients in the intermediate
power range. In this power range, the most significant source of reactivity
change is due to control rod withdrawal. The IRMs provide diverse protection
from the rod worth minimizer (RWM), which monitors and controls the movement
of control rods at low power. The RWM prevents the withdrawal of an out of
sequence control rod during startup that could result in an unacceptable
neutron flux excursion. The IRMs provide mitigation of the neutron flux
excursion. To demonstrate the capability of the IRM System to mitigate
control rod withdrawal events, a generic analysis has been performed (Ref. 3)
to evaluate the consequences of control rod withdrawal events during startup.
This analysis, which assumes that one IRM channel in each trip system
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BASES: 3.1.A/4.1.A REACTOR PROTECTION SYSTEM

APPLICABLE SAFETY ANALYSES, LCO, and APPLICABILITY (continued)

is bypassed, demonstrates that the IRMs provide protection against local
control rod withdrawal errors and results in peak fuel enthalpy below the
170 cal/gm fuel failure threshold criterion (Ref. 4).

The IRMs are also capable of limiting other reactivity excursions during
startup, such as cold water injection events, although no credit is
specifically assumed.

The IRMI System is divided into two groups of IRM channels, with three IRM
channels inputting to each trip system. The analysis of Reference 3 assumes
that one channel in each trip system is bypassed. Therefore, four channels
with two channels in each trip system are required for IRM operability to
ensure that no single instrument failure will preclude a scram from this Trip
Function on a valid signal. This trip is active in each of the 10 ranges of
the IRM, which must be selected by the operator to maintain the neutron flux
within the monitored level of an IRM range.

The analysis of Reference 3 has adequate conservatism to permit the IRM Trip
Setting of 120 divisions of a 125 division scale.

The Intermediate Range Monitor High Flux Trip Function must be operable during
STARTUP/HOT STANDBY and Refuel with reactor coolant temperature > 2120F when
control rods may be withdrawn and the potential for criticality exists. In
Refuel with reactor coolant temperature < 212 0F, when a cell with fuel has its
control rod withdrawn, the IRMs provide monitoring for and protection against
unexpected reactivity excursions. In RUN, the APRM System, the RWM, and the
Rod Block Monitor provide protection against control rod withdrawal error
events and the IRMs are not required.

3.b. Intermediate Range Monitor Inop

This trip signal provides assurance that a minimum number of IRMs are
operable. Anytime an IRM mode switch is moved to any position other than
"Operate," the detector voltage drops below a preset level, or when a module
is not plugged in, an inoperative trip signal will be received by the RPS
unless the IRM is bypassed. Since only one IRM in each trip system may be
bypassed, only one IRM in each RPS trip system may be inoperable without
resulting in an RPS trip signal.

This Trip Function was not specifically credited in the accident analysis but
it is retained for the overall redundancy and diversity of the RPS as required
by the NRC approved licensing basis.

Four channels of Intermediate Range Monitor Inop with two channels in each
trip system are required to be operable to ensure that no single instrument
failure will preclude a scram from this Trip Function on a valid signal.

Amendment No. 32
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BASES: 3.1.A/4.1.A REACTOR PROTECTION SYSTEM

APPLICABLE SAFETY ANALYSES, LCO, and APPLICABILITY (continued)

Since this Trip Function is not assumed in the safety analysis, there is no
Trip Setting for this Trip Function.

This Trip Function is required to be operable when the Intermediate Range
Monitor High Flux Trip Function is required.

4.a. Average Power Range Monitor High Flux (Flow Bias)

The Average Power Range Monitor (APRM) channels receive input from the Local
Power Range Monitors (LPRMs) within the reactor core, which provide indication
of the power distribution and local power changes. The APRM channels average
these LPRM signals to provide continuous indication of average reactor power
from a few percent to greater than Rated Thermal Power. The Average Power
Range Monitor High Flux (Flow Bias) Trip Function monitors neutron flux
relative to the reactor coolant flow. The trip level is varied as a function
of recirculation drive flow (i.e., at lower core flows, the setpoint is
reduced proportional to the reduction in power experienced as core flow is
reduced with a fixed control rod pattern) and is clamped at an upper limit.
The relationship between recirculation drive flow and reactor core flow is
non-linear at low core flows. Due to stability concerns, separate APRM flow
biased scram trip setting equations are provided for low core flows. The flow
bias portion of the Average Power Range Monitor High Flux (Flow Bias) Trip
Function is not specifically credited in the accident or transient analyses,
but is included to provide protection against transients where Thermal Power
increases slowly and to provide protection against power oscillations which
may result from reactor thermal hydraulic instabilities. However, the clamp
portion of the Average Power Range Monitor High Flux (Flow Bias) Trip Function
is assumed to terminate the main steam isolation valve closure event and along
with the safety/relief valves (S/RVs) limits the RPV pressure to less than the
ASME Code limits. The control rod drop accident (CRDA) analysis also takes
credit for the clamp portion of this Trip Function to terminate the CRDA.

The APRM System is divided into two groups of channels with three APRM
channels inputting into each trip system. The system is designed to allow one
channel in each trip system to be bypassed. Any one APRM channel in a trip
system can cause the associated trip system to trip. Four channels of Average
Power Range Monitor High Flux (Flow Bias) with two channels in each trip
system arranged in a one-out-of-two logic are required to be operable to
ensure that no single instrument failure will preclude a scram from this
Function on a valid signal. In addition, to provide adequate coverage of the
entire core, at least 13 LPRM inputs are required for each APRM channel, with
at least two LPRM inputs from each of the levels at which the LPRMs are
located, except that channels A, C, D and F may lose all APRM inputs from the
companion APRM cabinet plus one additional LPRM input and still be considered
operable. The LPRMs, themselves, do not provide a scram signal. Each APRM
channel receives one total drive flow signal representative of total core
flow. The total drive flow signals are generated by two flow converters, one

Amendment No. 3 3



VYIJPS

BASES: 3.1.A/4.1.A REACTOR PROTECTION SYSTEM

APPLICABLE SAFETY ANALYSES, LCO, and APPLICABILITY (continued)

of which supplies signals to the trip system A APRMs, while the other supplies
signals to the trip system B APRMs. Each flow converter signal is provided by
summing up a flow signal from the two recirculation loops. Each required
Average Power Range Monitor High Flux (Flow Bias) channel requires an input
from one operable flow converter (e.g., if a converter unit is inoperable, the
associated Average Power Range Monitor High Flux (Flow Bias) channels must be
considered inoperable). An APRM flow converter is considered inoperable
whenever it cannot deliver a flow signal less than or equal to actual
recirculation flow conditions for all steady state and transient reactor
conditions while in RUN.

The APRM flow biased flux scram Trip Setting is an Allowable Value, which is
the limiting value that the trip setpoint may have when tested periodically,
beyond which appropriate action shall be taken. For Vermont Yankee, the
periodic testing is defined as the calibration. The actual scram trip is
conservatively set in relation to the Allowable Value to ensure operability
between periodic testing. The Trip Setting is derived from the Analytical
Limit assumed in the CRDA analyses. W is percent of rated two loop drive flow
where 100% rated drive flow is that flow equivalent to 48 X 106 lbs/hr core
flow.

The Average Power Range Monitor High Flux (Flow Bias) Trip Function is
required to be operable in RUN where there is a possibility of generating
excessive Thermal Power and potentially exceeding the SL applicable to high
pressure and core flow conditions (SL l.l.A) and where there is the
possibility of neutronic/thermal hydraulic instability. During STARTUP/HOT
STANDBY and Refuel, other IRM and APRM Trip Functions provide protection for
fuel cladding integrity. Although the Average Power Range Monitor High Flux
(Flow Bias) Trip Function is assumed in the CRDA analysis, which is applicable
in STARTUP/HOT STANDBY, the Average Power Range Monitor High Flux (Reduced)
Trip Function conservatively bounds the assumed trip and, together with the
assumed IRM trips, provides adequate protection. Therefore, the Average Power
Range Monitor High Flux (Flow Bias) Trip Function is not required in
STARTUP/HOT STANDBY.

4.b. Average Power Range Monitor High Flux (Reduced)

The APRM channels receive input signals from the LPRMs within the reactor
core, which provide an indication of the power distribution and local power
changes. The APRM channels average these LPRM signals to provide a continuous
indication of average reactor power from a few percent to greater than Rated
Thermal Power. For operation at low power (i.e., STARTUP/HOT STANDBY), the
Average Power Range Monitor High Flux (Reduced) Trip Function is capable of
generating a trip signal that prevents fuel damage resulting from abnormal
operating transients in this power range. For most operation at low power
levels, the Average Power Range Monitor High Flux (Reduced) Trip Function will
provide a secondary scram to the Intermediate Range Monitor High Flux Trip
Function because of the relative setpoints. With the IRMs at Range 9 or 10,
it is possible that the Average Power Range Monitor High Flux (Reduced) Trip
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Function will provide the primary trip signal for a core-wide increase in
power.

No specific safety analyses take direct credit for the Average Power Range
Monitor High Flux (Reduced) Trip Function. However, the Average Power Range
Monitor High Flux (Reduced) Trip Function indirectly ensures that before the
reactor mode switch is placed in the run position, reactor power does not
exceed 25% RTP (SL l.l.B) when operating at low reactor pressure and low core
flow. Therefore, it indirectly prevents fuel damage during significant
reactivity increases with reactor power c 25% Rated Thermal Power.

The APRM System is divided into two groups of channels with three APRM channel
inputs to each trip system. The system is designed to allow one channel in
each trip system to be bypassed. Any one APRM channel in a trip system can
cause the associated trip system to trip. Four channels of Average Power
Range Monitor High Flux (Reduced) with two channels in each trip system are
required to be operable to ensure that no single failure will preclude a scram
from this Trip Function on a valid signal. In addition, to provide adequate
coverage of the entire core, at least 13 LPRM inputs are required for each
APRM channel, with at least two LPRM inputs from each of the levels at which
the LPRMs are located, except that channels A, C, D and F may lose all APRM
inputs from the companion APRM cabinet plus one additional LPRM input and
still be considered operable. The LPRMs, themselves, do not provide a scram
signal.

The Trip Setting is based on preventing significant increases in power when
reactor power is < 25% Rated Thermal Power.

The Average Power Range Monitor High Flux (Reduced) Trip Function must be
operable during STARTUP/HOT STANDBY and Refuel with reactor coolant
temperature > 212'F when control rods may be withdrawn since the potential for
criticality exists. In RUN, the Average Power Range Monitor High Flux (Flow
Bias) Trip Functions provide protection against reactivity transients and the
RWM and Rod Block Monitor protect against control rod withdrawal error events.

4.c. Average Power Range Monitor Inop

This signal provides assurance that a minimum number of APRMs are operable.
Anytime an APRM mode switch is moved to any position other than "Operate," an
APRM module is unplugged, or the APRM has too few LPRM inputs (< 13 for
channels B and E; < 9 for channels A, C, D and F), an inoperative trip signal
will be received by the RPS, unless the APRM is bypassed. Since only one APRM
in each trip system may be bypassed, only one APRM in each trip system may be
inoperable without resulting in an RPS trip signal. This Trip Function was
not specifically credited in the accident analysis, but it is retained for the
overall redundancy and diversity of the RPS as required by the NRC approved
licensing basis.
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Four channels of Average Power Range Monitor Inop with two channels in each
trip system are required to be operable to ensure that no single failure will
preclude a scram from this Trip Function on a valid signal.

There is no Trip Setting for this Trip Function.

This Trip Function is required to be operable in the MODES where the APRM Trip
Functions are required.

5. High Reactor Pressure

An increase in RPV pressure during reactor operation compresses the steam
voids and results in a positive reactivity insertion. This causes the neutron
flux and Thermal Power transferred to the reactor coolant to increase, which
could challenge the integrity of the fuel cladding and the RCPB. The High
Reactor Pressure Trip Function initiates a scram for transients that result in
a pressure increase, counteracting the pressure increase by rapidly reducing
core power. For the overpressurization protection analyses of Reference 5,
reactor scram (the analyses conservatively assume scram from the APRM High
Flux (Flow Bias) signal, not the High Reactor Pressure signal), along with the
S/RVs, limits the peak RPV pressure to less than the ASME Section III Code
limits.

High reactor pressure signals are initiated from four pressure transmitters
that sense reactor pressure. The High Reactor Pressure Trip Setting is chosen
to provide a sufficient margin to the ASME Section III Code limits during the
event.

Four channels of High Reactor Pressure Trip Function, with two channels in
each trip system arranged in a one-out-of-two logic, are required to be
operable to ensure that no single instrument failure will preclude a scram
from this Trip Function on a valid signal. The Function is required to be
operable in RUN, STARTUP/HOT STANDBY and Refuel with reactor coolant
temperature > 2120F since the Reactor Coolant System (RCS) is pressurized and
the potential for pressure increase exists.

6. High Drywell Pressure

High pressure in the drywell could indicate a break in the RCPB. A reactor
scram is initiated to minimize the possibility of fuel damage and to reduce
the amount of energy being added to the coolant and the drywell. The reactor
scram reduces the amount of energy required to be absorbed and, along with the
actions of the ECCS, ensures that the requirements of 10 CFR 50.46 are met.

High drywell pressure signals are initiated from four pressure transmitters
that sense drywell pressure. The Trip Setting was selected to be as low as
possible and indicative of a LOCA inside primary containment.
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Four channels of High Drywell Pressure, with two channels in each trip system
arranged in a one-out-of-two logic, are required to be operable to ensure that
no single instrument failure will preclude a scram from this Trip Function on
a valid signal. The Trip Function is required in RUN, STARTUP/HOT STANDBY and
Refuel with reactor coolant temperature > 2120F, where considerable energy
exists in the RCS, resulting in the limiting transients and accidents.

7. Reactor Low Water Level

Low RPV water level indicates the capability to cool the fuel may be
threatened. Should RPV water level decrease too far, fuel damage could
result. Therefore, a reactor scram is initiated at low water level to
substantially reduce the heat generated in the fuel from fission. The reactor
scram reduces the amount of energy required to be absorbed and, along with the
actions of the Emergency Core Cooling Systems (ECCS), ensures that
requirements of 10 CFR 50.46 are met.

Reactor Low Water Level signals are initiated from four level transmitters
that sense the difference between the pressure due to a constant column of
water (reference leg) and the pressure due to the actual water level (variable
leg) in the vessel.

Four channels of Reactor Low Water Level Trip Function, with two channels in
each trip system arranged in a one-out-of-two logic, are required to be
operable to ensure that no single instrument failure will preclude a scram
from this Trip Function on a valid signal.

The Reactor Low Water Level Trip Setting is selected to ensure that during
normal operation spurious scrams are avoided and that enough water is
available above the top of enriched fuel to account for evaporative losses and
displacements of coolant following the most severe abnormal operational
transient involving a reactor water level decrease. The Trip Setting is
referenced from top of enriched fuel. The top of enriched fuel has been
designated as 0 inches and provides a common reference point for all reactor
vessel water level instrumentation.

The Trip Function is required in RUN, STARTUP/HOT STANDBY and Refuel with
reactor coolant temperature > 2120F where considerable energy exists in the
RCS resulting in the limiting transients and accidents. ECCS initiations at
low water levels provide sufficient protection for level transients in all
other MODES.
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8. Scram Discharge Volume High Level

The SDV receives the water displaced by the motion of the CRD pistons during a
reactor scram. Should this volume fill to a point where there is insufficient
volume to accept the displaced water, control rod insertion would be hindered.
Therefore, a reactor scram is initiated while the remaining free volume is
still sufficient to accommodate the water from a full core scram. No credit
is taken for a scram initiated from these Trip Functions for any of the design
basis accidents or transients analyzed in the UFSAR. However, they are
retained to ensure the RPS remains operable.

There are four level transmitters and trip units associated with each
instrument volume. Four trip units (two for each instrument volume) are
provided for each RPS trip system. On a per instrument volume basis, these
trip units are arranged in pairs so that no single event will prevent a scram
from this Trip Function on a valid signal.

The Trip Setting is chosen low enough to ensure that there is sufficient
volume in the SDVs to accommodate the water from a full scram.

Eight channels of the Scram Discharge Volume High Level Trip Function, with
two channels per volume in each trip system, are required to be operable to
ensure that no single instrument failure will preclude a scram from this Trip
Function on a valid signal. These Trip Functions are required in RUN,

STARTUP/HOT STANDBY and Refuel with reactor coolant temperature > 2120F, and
in Refuel with reactor coolant temperature < 212'F and any control rod
withdrawn from a core cell containing one or more fuel assemblies, since these
are the MODES and other specified conditions when control rods are withdrawn.
At all other times, this Trip Function may be bypassed.

9. Main Steamline Isolation Valve Closure

Main steamline isolation valve (MSIV) closure results in loss of the main
turbine and the condenser as a heat sink for the nuclear steam supply system
and indicates a need to shut down the reactor to reduce heat generation.
Therefore, a reactor scram is initiated on a Main Steamline Isolation Valve
Closure signal before the MSIVs are completely closed in anticipation of the
complete loss of the normal heat sink and subsequent overpressurization
transient. However, for the overpressurization protection analyses of
Reference 5, the Average Power Range Monitor High Flux (Flow Bias) Trip
Function, along with the S/RVs, limits the peak RPV pressure to less than the
ASME Code limits. That is, the direct scram on position switches for MSIV
closure events is not assumed in the overpressurization analysis.

The reactor scram reduces the amount of energy required to be absorbed and,
along with the actions of the ECCS, ensures that the requirements of
10 CFR 50.46 are met.
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MSIV closure signals are initiated from position switches located on each of
the eight MSIVs. Each MSIV has two position switches; one switch inputs to
RPS trip system A while the other switch inputs to RPS trip system B. Thus,
each RPS trip system receives an input from eight Main Steamline Isolation
Valve Closure channels, each consisting of one position switch. The logic for
the Main Steam Isolation Valve Closure Trip Function is arranged such that
either the inboard or outboard valve on three or more of the main steam lines
must close in order for a scram to occur. In addition, certain combinations
of valves closed in two lines will result in a half-scram.

The Main Steam Isolation Valve Closure Trip Setting is specified to ensure
that a scram occurs prior to a significant reduction in steam flow, thereby
reducing the severity of the subsequent pressure transient.

Sixteen channels of the Main Steam Isolation Valve Closure Trip Function, with
eight channels in each trip system, are required to be operable to ensure that
no single instrument failure will preclude the scram from this Trip Function
on a valid signal. This Trip Function is only required in RUN since, with the
MSIVs open and the heat generation rate high, a pressurization transient can
occur if the MSIVs close. In STARTUP/HOT STANDBY and Refuel with reactor
coolant temperature > 212'F, the heat generation rate is low enough so that
the other diverse RPS functions provide sufficient protection.

10. Turbine Control Valve Fast Closure

Fast closure of the TCVs results in the loss of a heat sink that produces
reactor pressure, neutron flux, and heat flux transients that must be limited.
Therefore, a reactor scram is initiated on TCV fast closure in anticipation of
the transients that would result from the closure of these valves. The
Turbine Control Valve Fast Closure Trip Function is the primary scram signal
for the generator load rejection event analyzed in Reference 6. For this
event, the reactor scram reduces the amount of energy required to be absorbed
and ensures that the MCPR SL (SL l.l.A) is not exceeded.

Turbine Control Valve Fast Closure signals are initiated by the four pressure
switches that sense acceleration relay oil pressure. Each pressure switch
provides a signal to a separate RPS logic channel. This Trip Function must be
enabled at Thermal Power > 30t Rated Thermal Power. This is accomplished
automatically by pressure switches sensing turbine first stage pressure;
therefore, opening of the turbine bypass valves may affect this Trip Function.

The Turbine Control Valve Fast Closure Trip Setting is selected to detect
imminent TCV fast closure.
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Four channels of Turbine Control Valve Fast Closure with two channels in each
trip system arranged in a one-out-of-two logic are required to be operable to
ensure that no single instrument failure will preclude a scram from this Trip
Function on a valid signal. This Trip Function is required, consistent with
the analysis assumptions, whenever Thermal Power is > 30% Rated Thermal Power.
This Trip Function is not required when Thermal Power is < 30% Rated Thermal
Power, since the High Reactor Pressure and the Average Power Range Monitor
High Flux (Flow Bias) Trip Functions are adequate to maintain the necessary
safety margins.

11. Turbine Stop Valve Closure

Closure of the TSVs results in the loss of a heat sink that produces reactor
pressure, neutron flux, and heat flux transients that must be limited.
Therefore, a reactor scram is initiated at the start of TSV closure in
anticipation of the transients that would result from the closure of these
valves. The Turbine Stop Valve Closure Trip Function is the primary scram
signal for the turbine trip event analyzed in Reference 7. For this event,
the reactor scram reduces the amount of energy required to be absorbed and
ensures that the MCPR SL (SL l.l.A) is not exceeded.

Turbine Stop Valve Closure signals are initiated from limit switches located
on each of the four TSVs. Each TSV has one limit switch with two contacts;
one contact inputs to RPS trip system A; the other contact inputs to RPS trip
system B. Thus, each RPS trip system receives an input from four Turbine Stop
Valve Closure channels, each consisting of one limit switch contact. The
logic for the Turbine Stop Valve Closure Trip Function is such that three or
more TSVs must be closed to produce a scram. In addition, certain
combinations of two valves closed will result in a half-scram. This Function
must be enabled at Thermal Power > 30% Rated Thermal Power. This is
accomplished automatically by pressure switches sensing turbine first stage
pressure; therefore, opening of the turbine bypass valves may affect this Trip
Function.

The Turbine Stop Valve Closure Trip Setting is selected to be high enough to
detect imminent TSV closure, thereby reducing the severity of the subsequent
pressure transient.

Eight channels of Turbine Stop Valve Closure, with four channels in each trip
system, are required to be operable to ensure that no single instrument
failure will preclude a scram from this Trip Function on a valid signal if any
three TSVs should close. This Trip Function is required, consistent with
analysis assumptions, whenever Thermal Power is > 30% Rated Thermal Power.
This Trip Function is not required when Thermal Power is < 30% Rated Thermal
Power since the High Reactor Pressure and the Average Power Range Monitor High
Flux (Flow Bias) Trip Functions are adequate to maintain the necessary safety
margins.
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Table 3.1.1 ACTION Notes l.a.1) and l.a.2)

Because of the diversity of sensors available to provide trip signals and the
redundancy of the RPS design, an allowable out of service time of 12 hours has
been shown to be acceptable (Ref. 8) to permit restoration of any inoperable
channel to operable status. However, this out of service time is only
acceptable provided the associated Trip Function's inoperable channels are in
only one trip system and the Trip Function still maintains RPS trip capability
(refer to Bases for Table 3.1.1 ACTION Notes l.b.1), l.b.2), and l.c.1)). If
the inoperable channel cannot be restored to operable status within the
allowable out of service time, the channel or the associated trip system must
be placed in the tripped condition per Table 3.1.1 ACTION Note l.a.l) or
l.a.2). Placing the inoperable channel in trip (or the associated trip system
in trip) would conservatively compensate for the inoperability, restore
capability to accommodate a single failure, and allow operation to continue.
Alternatively, if it is not desired to place the channel (or trip system) in
trip (e.g., as in the case where placing the inoperable channel in trip would
result in a full scram), the applicable action of Table 3.1.1 ACTION Note 2
must be taken.

Table 3.1.1 ACTION Notes l.b.1) and 1.b.2)

Table 3.1.1 ACTION Notes l.b.l) and l.b.2) apply when, for any one or more
Trip Functions, at least one required channel is inoperable in each trip
system. In this condition, provided at least one channel per trip system is
operable, the RPS still maintains trip capability for that Function, but
cannot accommodate a single failure in either trip system.

Table 3.1.1 ACTION Notes l.b.1) and l.b.2) limit the time the RPS scram logic,
for any Trip Function, would not accommodate single failure in both trip
systems (e.g., one-out-of-one and one-out-of-one arrangement for a typical
four channel Trip Function). The reduced reliability of this logic
arrangement was not evaluated in Reference 8 for the 12 hour Completion Time.
Within the 6 hour allowance, the associated Trip Function will have all
required channels operable or in trip (or any combination) in one trip system.
This is accomplished by either placing all inoperable channels in trip or
tripping the trip system.

Completing one of these Actions (either Table 3.1.1 ACTION Note l.b.l) or
l.b.2)) restores RPS to a reliability level equivalent to that evaluated in
Reference 8, which justified a 12 hour allowable out of service time as
presented in Table 3.1.1 ACTION Note l.a.1) and l.a.2). The trip system in
the more degraded state should be placed in trip or, alternatively, all the
inoperable channels in that trip system should be placed in trip (e.g., a trip
system with two inoperable channels could be in a more degraded state than a
trip system with four inoperable channels if the two inoperable channels are
in the same Trip Function while the four inoperable channels are all in
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different Trip Functions). The decision of which trip system is in the more
degraded state should be based on prudent judgment and take into account
current plant conditions (i.e., what Mode the plant is in). If this action
would result in a scram, it is permissible to place the other trip system or
its inoperable channels in trip.

The 6 hour Completion Time is judged acceptable based on the remaining
capability to trip, the diversity of the sensors available to provide the trip
signals, the low probability of extensive numbers of inoperabilities affecting
all diverse Trip Functions, and the low probability of an event requiring the
initiation of a scram.

Alternately, if it is not desired to place the inoperable channels (or one
trip system) in trip (e.g., as in the case where placing the inoperable
channel or associated trip system in trip would result in a scram, the
applicable actions of Table 3.1.1 ACTION Note 2 must be taken.

Table 3.1.1 ACTION Note l.c.l)

Table 3.1.1 ACTION Note l.c.l) is intended to ensure that appropriate actions
are taken if multiple, inoperable, untripped channels within the same trip
system for the same Trip Function result in the Trip Function not maintaining
RPS trip capability. A Trip Function is considered to be maintaining RPS trip
capability when sufficient channels are operable or in trip (or the associated
trip system is in trip), such that both trip systems will generate a trip
signal from the given Trip Function on a valid signal. For the typical Trip
Function with one-out-of-two taken twice logic and the IRM and APRM Functions,
this would require both trip systems to have one channel operable or in trip
(or the associated trip system in trip). For Trip Function 1 (Reactor Mode
Switch in Shutdown) and Trip Function 2 (Manual Scram), this would require
both trip systems to have one channel, each operable or in trip (or the
associated trip system in trip). For Trip Function 8 (Scram Discharge Volume
High Level), this would require both trip systems to have one channel per
instrument volume operable or in trip (or the associated trip system in trip).
For Trip Function 9 (Main Steamline Isolation Valve Closure), this would
require both trip systems to have each channel associated with the MSIVs in
three main steam lines (not necessarily the same main steam lines for both
trip systems) operable or in trip (or the associated trip system in trip).
For Trip Function 11 (Turbine Stop Valve Closure), this would require both
trip systems to have three channels, each operable or in trip (or the
associated trip system in trip).

The Completion Time is intended to allow the operator time to evaluate and
repair any discovered inoperabilities. The 1 hour Completion Time is
acceptable because it minimizes risk while allowing time for restoration or
tripping of channels.
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Table 3.1.1 ACTION Notes 2.a, 2.b, 2.c and 2.d

If any applicable Action and associated completion time of Table 3.1.1 ACTION
Note l.a, l.b, or l.c are not met, the applicable Actions of Table 3.1.1
ACTION Note 2 and referenced in Table 3.1.1 (as identified for each Trip
Function in the Table 3.1.1 "ACTIONS REFERENCED FROM ACTION NOTE 1" column)
must be immediately entered and taken. The applicable Action specified in
Table 3.1.1 is Trip Function and Mode or other specified condition dependent.

For Table 3.1.1 ACTION Note 2.a, 2.b, or 2.c, if the applicable channel(s) is
not restored to operable status or placed in trip (or the associated trip
system placed in trip) within the allowed completion time, the plant must be
placed in a Mode or other specified condition in which the LCO does not apply.
The allowed completion times are reasonable, based on operating experience, to
reach the specified condition from full power conditions in an orderly manner
and without challenging plant systems.

For Table 3.1.1 ACTION Note 2.d, if the applicable channel(s) is not restored
to operable status or placed in trip (or the associated trip system placed in
trip) within the allowed completion time, the plant must be placed in a Mode
or other specified condition in which the LCO does not apply. This is done by
immediately initiating action to fully insert all insertable control rods in
core cells containing one or more fuel assemblies. Control rods in core cells
containing no fuel assemblies do not affect the reactivity of the core and
are, therefore, not required to be inserted. Action must continue until all
insertable control rods in core cells containing one or more fuel assemblies
are fully inserted.

SURVEILLANCE REQUIREMENTS

Surveillance Requirement 4.1.A.1

As indicated in Surveillance Requirement 4.1.A.1, RPS instrumentation shall be
checked, functionally tested and calibrated as indicated in Table 4.1.1.
Table 4.1.1 identifies, for each RPS Trip Function, the applicable
Surveillance Requirements.

Surveillance Requirement 4.1.A.l also indicates that when a channel is placed
in an inoperable status solely for performance of required Surveillances,
entry into associated LCO and required Actions may be delayed for up to
6 hours, provided the associated Trip Function maintains RPS trip capability.
Upon completion of the Surveillance, or expiration of the 6 hour allowance,
the channel must be returned to operable status or the applicable LCO entered
and required Actions taken. This allowance is based on the reliability
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analysis (Ref. 8) assumption of the average time required to perform channel
Surveillance. That analysis demonstrated that the 6 hour testing allowance
does not significantly reduce the probability that the RPS will trip when
necessary.

Surveillance Requirement 4.1.A.2, Automatic Scram Contactor Functional Test

There are four pairs of RPS automatic scram contactors with each pair
associated with an RPS scram test switch. Each pair of scram contactors is
associated with an automatic scram logic channel (Al, A2, B1, and B2). Using
the RPS channel test switches, the automatic scram contactors can be exercised
without the necessity of using a scram function trip. However, a Functional
Test of any automatic RPS Trip Function may be used to satisfy the requirement
to exercise the RPS automatic scram contactors. Surveillance Frequency
extensions for RPS Functions, described in Reference 8, are allowed provided
the automatic scram contactors are exercised weekly. This Surveillance may be
accomplished by placing the associated RPS scram test switch in the trip
position, which will deenergize a pair of RPS automatic scram contactors
thereby tripping the associated RPS logic channel.

The RPS scram test switches were not specifically credited in the accident
analysis. However, because the Manual Scram Trip Functions at the Vermont
Yankee Nuclear Power Station (VYNPS) were not configured the same as the
generic model in Reference 8, the RPS scram test switches were evaluated and
it was concluded that the Frequency extensions for RPS Trip Functions are not
affected by the difference in RPS configuration since each automatic RPS
channel has a test switch which is functionally the same as the manual scram
switches in the generic model. As such, exercising each automatic scram
contactor is required to be performed every 7 days. The Frequency of 7 days
is based on the reliability analysis of Reference 8 as modified by the VYNPS
design specific RPS evaluation.

Surveillance Requirement 4.1.A.3, RPS Response Time Test

This Surveillance Requirement ensures that the individual channel response
times are less than or equal to 50 milliseconds. This test may be performed
in one measurement or in overlapping segments, with verification that all
required components are tested. The "Once every Operating Cycle" Frequency is
based upon plant operating experience, which shows that random failures of
instrumentation components causing serious response time degradation, but not
channel failure, are infrequent occurrences.
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Surveillance Requirement 4.1.A.4

The Logic System Functional Test demonstrates the operability of the required
initiation logic and simulated automatic operation for a specific channel.
The testing required by the Control Rod System Technical Specifications
overlaps this Surveillance to provide testing of the assumed safety function.
The Frequency of "once every Operating Cycle" is based on the need to perform
this Surveillance under the conditions that apply during a plant outage and
the potential for an unplanned transient if the Surveillancae were performed
with the reactor at power. Operating experience has demonstrated that these
components will usually pass the Surveillance when performed at the specified
Frequency.

Table 4.1.1, Check

Performance of an Instrument Check once per day for Trip Functions 3.a, 5, and
7, ensures that a gross failure of instrumentation has not occurred. An
Instrument 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 something even more serious. An Instrument Check will detect
gross channel failure; thus, it is key to verifying the instrumentation
continues to operate properly between each Calibration. Agreement criteria
are determined by the plant staff based on a combination of the channel
instrument uncertainties, including indication and readability. If a channel
is outside the criteria, it may be an indication that the instrument has
drifted outside its limit. The Frequency is based upon operating experience
that demonstrates channel failure is rare. The Instrument Check supplements
less formal, but more frequent, checks of channels during normal operational
use of the displays associated with the channels required by the LCO.

Footnote (a) of Table 4.1.1 provides requirements to verify overlap for Trip
Functions 3.a and 4.b to ensure that no gaps in neutron flux indication exist
from subcritical to power operation for monitoring core reactivity status.
The overlap between SRMs and IRMs is required to be demonstrated to ensure
that reactor power will not be increased into a neutron flux region without
adequate indication. This is required prior to withdrawing SRMs from the
fully inserted position since indication is being transitioned from the SRMs
to the IRMs. The overlap between IRMs and APRMs is of concern when reducing
power into the IRM range. On power increases, the system design will prevent
further increases (by initiating a rod block) if adequate overlap is not
maintained. Overlap between IRMs and APRMs exists when sufficient IRMs and
APRMs concurrently have onscale readings such that the transition between RUN
and STARTUP/HOT STANDBY can be made without either APRM downscale rod block,
or IRM upscale rod block. Overlap between SRMs and IRMs similarly exists when,
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BASES: 3.1.A/4.1.A REACTOR PROTECTION SYSTEM

SURVEILLANCE REQUIREMENTS (continued)

prior to withdrawing the SRMs from the fully inserted position, IRMs are above
mid-scale on range 1 before SRMs have reached the upscale rod block. As
noted, IRM/APRM overlap is only required to be met during entry into
STARTUP/HOT STANDBY from RUN. That is, after the overlap requirement has been
met and indication has transitioned to the IRMs, maintaining overlap is not
required (APRMs may be reading downscale once in STARTUP/HOT STANDBY). If
overlap for a group of channels is not demonstrated (e.g., IRM/APRM overlap),
the reason for the failure of the Surveillance should be determined and the
appropriate channel(s) declared inoperable. Only those appropriate channels
that are required in the current MODE or condition should be declared
inoperable. A Frequency of 7 days is reasonable based on engineering judgment
and the reliability of the IRMs and APRMs.

Table 4.1.1, Functional Test

A Functional Test is performed on each required channel to ensure that the
channel will perform the intended function. For Trip Function 1, this
Surveillance is performed by placing the reactor mode switch in the shutdown
position. For Trip Functions 2, 3.a, 3.b, 5, 6, 7, 8, 9, 10, 10.a, 11, and
1l.a, this Surveillance verifies the trip of the required channel. For Trip
Functions 4.a, 4.b, and 4.c, this Surveillance verifies the trip of the
required output relay. Any setpoint adjustment shall be consistent with the
assumptions of the current plant specific setpoint methodology.

For Trip Functions 3.a, 3.b, and 4.b, as noted (Table 4.1.1 Footnote (b)), the
Functional Test is not required to be performed when entering STARTUP/HOT
STANDBY from RUN, since testing of the STARTUP/HOT STANDBY required IRM and
APRM Trip Functions cannot be performed in RUN without utilizing jumpers,
lifted leads, or movable links. This allows entry into STARTUP/HOT STANDBY if
the 7 day Frequency is not met. In this event, the Surveillance must be
performed within 12 hours after entering STARTUP/HOT STANDBY from RUN. Twelve
hours is based on operating experience and in consideration of providing a
reasonable time in which to complete the Surveillance.

For Trip Functions 3.a, 3.b and 4.b, a Frequency of 7 days provides an
acceptable level of system average unavailability over the Frequency interval.

For Trip Functions 2, 4.a, 4.c, 5, 6, 7, 8, 9, 10, and 11, the Frequency of
"Every 3 Months" is based on the reliability analysis of Reference 8.

For Trip Functions 10.a and ll.a, the Frequency of "Every 6 Months" is based
in engineering judgment and reliability of the components.

For Trip Function 1, The Frequency of "Each Refueling Outage, is based on the
need to perform this Surveillance under the conditions that apply during a
plant outage and the potential for an unplanned transient if the Surveillance
were performed with the reactor at power. Operating experience has

Amendment No. 33m
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BASES: 3.1.A/4.1.A REACTOR PROTECTION SYSTEM

SURVEILLANCE REQUIREMENTS (continued)

demonstrated that these components will usually pass the Surveillance when
performed at the specified Frequency.

Table 4.1.1, Calibration

For Trip Function 4.a, to ensure that the APRMs are accurately indicating the
true core average power, the APRMs are adjusted to conform to the reactor
power calculated from a heat balance. The Frequency of once per 7 days is
based on minor changes in LPRM sensitivity, which could affect the APRM1
reading between performances of APRM adjustments (per heat balance). Footnote
(d) to Table 4.1.1 requires this heat balance Surveillance to be performed
only at 2 25% Rated Thermal Power because it is difficult to accurately
maintain APRM indication of core Thermal Power consistent with a heat balance
when < 25% Rated Thermal Power. At low power levels, a high degree of
accuracy is unnecessary because of the large, inherent margin to thermal
limits (MCPR and APLHGR). At 2 25% Rated Thermal Power, the Surveillance is
required to have been satisfactorily performed within the last 7 days.
Footnote (d) is provided which allows an increase in Thermal Power above 25%
if the 7 day Frequency is not met. In this event, the Surveillance must be
performed within 12 hours after reaching or exceeding 25% Rated Thermal Power.
Twelve hours is based on operating experience and in consideration of
providing a reasonable time in which to complete the Surveillance.

For Trip Function 4.a, LPRM gain settings are determined from the local flux
profiles measured by the Traversing Incore Probe (TIP) System. This
establishes the relative local flux profile for appropriate representative
input to the APRM System. The 2000 mega-watt days per short ton (MWD/T)
Frequency is based on operating experience with LPRM sensitivity changes, and
that the resulting nodal power uncertainty, combined with other uncertainties,
remains less than the total uncertainty (i.e., 8.7%) allowed by the GETAB
safety limit analysis.

For Trip Functions 3.a, 4.a, 4.b, 5, 6, 7, 8, 9, 10, 10.a, 11, and ll.a, an
Instrument Calibration is a complete check of the instrument loop and the
sensor. This test verifies that the channel responds to the measured
parameter within the necessary range and accuracy. An Instrument Calibration
leaves the channel adjusted to account for instrument drifts between
successive calibrations consistent with the plant specific setpoint
methodology. The Instrument Calibration for Functions 9 and 11 should consist
of a physical inspection and actuation of the associated position switches.
The specified Instrument Calibration Frequencies are based upon the time
interval assumptions for calibration used in the determination of the
magnitude of equipment drift in the associated setpoint analyses.
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BASES: 3.1.A/4.1.A REACTOR PROTECTION SYSTEM

SURVEILLANCE REQUIREMENTS (continued)

For Trip Functions 4.a, 5, 6, 7, and 8, a calibration of the trip units is
required (Footnote (e)) once every 3 months. Calibration of the trip units
provides a check of the actual setpoints. For Trip Functions 5,6,7, and 8,
the channel must be declared inoperable if the trip setpoint is discovered to
be less conservative than the calculational as-found tolerances specified in
plant procedures. The calibration of Trip Function 4.a, the APRM High Flux
Flow Bias Scram, trip units provides a check of the actual trip setpoints. If
the trip setting is found to be less conservative than accounted for in the
appropriate setpoint calculation, but is not beyond the Allowable Value
specified in Table 3.1.1, the channel performance is still within the
requirements of the plant safety analysis. However, if the trip setting is
found to be less conservative than the Allowable Value specified in Table
3.1.1, the channel should be declared inoperable. Under these conditions, the
setpoint should be readjusted to be equal to or more conservative than
accounted for in the appropriate setpoint calculation. The Frequency of every
3 months is based on the reliability analysis of Reference 8 and the time
interval assumption for trip unit calibration used in the associated setpoint
calculation.

Footnote (b) to Table 4.1.1 is provided to require the APRM and IRM
Surveillances to be performed within 12 hours of entering STARTUP/HOT STANDBY
from RUN. Testing of the STARTUP/HOT STANDBY APRM and IRM Trip Functions
cannot be performed in RUN without utilizing jumpers, lifted leads, or movable
links. This Footnote allows entry into STARTUP/HOT STANDBY from RUN if the
associated Frequency is not met. Twelve hours is based on operating
experience and in consideration of providing a reasonable time in which to
complete the Surveillance. Footnote (c) to Table 4.1.1 states that neutron
detectors are excluded from Instrument Calibration because they are passive
devices, with minimal drift, and because of the difficulty of simulating a
meaningful signal. Changes in LPRM neutron detector sensitivity are
compensated for by performing the 7 day heat balance calibration and the
2000 MWD/T LPRM calibration against the TIP System.
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BASES: 3.1.A/4.1.A REACTOR PROTECTION SYSTEM
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3.1 LIMITING CONDITIONS FOR
OPERATION

4.1 SURVEILLANCE REQUIREMENTS

3.1 REACTOR PROTECTION SYSTEM e

Applicability:

4.1 REACTOR PROTECTION SYSTEM X

Applicability:

Applies to the operability of
plant instrumentation and
control systems required for
reactor safety.

Objective:

To specify the limits imposed on
plant operation by those'
instrument and control systems
required for reactorsafety.

Applies to the surveillance of
the plant instrumentation and

control systems required for

reactor safety.

Objective:

To specify the type and

frequency of surveillance to be

applied to those instrument and

control systems required for

reactor safety. _

r

WfOr eCe 7Z;, A

A in I r.a.Ish4(tle oPee6/4'

A. Pi W rW i

Specification:'

(t itrumeC ioation
vYiall beyfunctionally tested
and calibrated as indicated ,
in Tabl@ 43.1.

I <
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hivsofe ctble 5staes- irolely -fo, iAee

plee F0161"0 e &f PAgaize6( s%,^veiltdosces,
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TABLS 3.1.1

Trip Function

1. Mode Switch in
Shutdownn

2. Manual Scram

3. IRM

Ct.Hi~gh Flux

b. INOP,
4. APRM N

Ca. High Flux Two lt
(flow bias) SS 0.4

SS 1.2
SS 0.6
W4t#h a

x x x

<120/125 X

x
X

X

Lo o oeration: )
W+ 61.10% for 0 < W : 31.1
8W+ 33.31% for 31.1% c W S 54.0
6V. 67.28V for 54.01 < W S5 75.0

maw
4

mim nf 117.0% nnhnr

X

v
k
W

for W > 75.0k

Single loop operation:

SS 0.4W+ 58.09t for 0% c 5 39.1%
S5 1.28W. 23.56% for 39.1% < W 5 61.91
S5 0.66w1 62.101 for 61.9V c w S 83.01
With a maximum of 117.0% power
for w > 83.0%

2

2

2

2 A

b. High Flux
(reduced)

C. INOP

5. High Reactor I T
* resur

x

xE

X

2X

X

X

.Slos psig X

Amendment No. 2, 44, 44, 4, !*, ;-7, :4, # 4, 94, 164, , , 219 21

I~ I . i .



VYNPS

TABLE 3.1.1

A 'l
*, J To

Trip Function
*6. High Drywell

Tri

* ~Acfio*-
, 'efere"iece

-Edro L4c100:3 Om

(:/ Aei: S z en \

hannels Per
.p System (2)Sltiisfidd /))

2 < I

* 2 (

2 'Z id
(per volume) o )

'.L.3

>127.0 inches X X X

e21 gallons x x x

9 )i& Main steamline
isolation valve

<10%- valve
closure

x

Amendment No. 464, 186., 41G, 219 22
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TABLE 3.1.1 NOTES eW f

ve t ea o reactor temperature is less

than 212 0F, only the following trip functions need to be operable:
,___ P6T i AAJ ce347-,1e U?& cd/7~z#A((O Dawn 4 cC.2 ~LCJ7,iii 4

a mode switch in shutdown
b) manual scram
c) high flux IRMNo t' wu<'SRrfT •3e e
d) scram discharge volume high water eve

AC c ro'There shall be two operable or tripped trip systems for each Trip Function,

Hs0 except as provided for below:

A ra -a,. For each Trip Function with one less than the required minimum number
ff> AoCr/oX _of operable instrument channels, place the inoperable instrument

sCorf /.a channel.and/or its associated trip system in the tripped conditio *

within 12 hour s | Ohrielllt t he ACTION ceured-6 Tablr
r h Ti Functioned-

ib_.. For each Trip Function with two or more channels less than the
required minimum number of operable instrument channels:

AcrloJ y Within one hour, verify sufficient instrument channels remain operable
Ajort_.c -4 or tripped* to maintain trip capability in the Trip Function and

Ac 7o) X Within 6 hours, place the inoperable instrument channel(s) in one trip
HONE 1 A- sys tem and/or that trip systel or t h e tripped not b acd in -

te case s, testore the nsrmn insch me nnel or toe

Lr_ ,dn~fmH hfnegs d hrpSyteani PI ataPpsl'tp

s stm

4ctt~~Whnl a channelf ihse placed cniions caninoperble statussoeyforierformnctae teATof
t4SS! ~s~K required sureilanes ent1fry itoe asscited rimiunting Conditions-Fo

. t

AcrAn~i inyop teseableeinstrument s channelot bei satsfined, initiate plcdi h

tripped condition where this would cause the Trip Function to occur. In
these cases, if the inoperable instrument channel is not restored to
operable status within the required time, the ACTIO N required by Table
3.1.1 for that Trip Function shall be taken.

This action applies to that trip system with the greatest number of
inoperable instrument channels. If both systems have the same number of
inoperable instrument channels, the ACTION can be applied to eithrti

or hen a channel is placed in an inoperable status solely for performance of
required surveillances, entry into associated Limiting Conditions For t-
Operation and required ACTIONS may be delayed for up to 6 hours provided the
associated Trip Function maintains RPS trip capability.,__v

Amendment No. 24-, 2, 6-8, -8, 94, 4-64, 186 23
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TABLE 3.1.1.NOTES (Cont'd)

VYNPS

.2 O

Reduce reactor power to less

The specified APRM High Flux scram (flow biasTTr-p-Setting is an Allowable\
Value, which is the limiting value that the trip setpoint may have when
tested periodically. The actual scram trip setting is conservatively set in
relation to the Allowable Value. "W' is percent rated two loop drive flow
where 100V rated drive flow is that flow equivalent to 48 x 106 lbs/hr core)

I

9. Channel signals for the turbine control valve fast closure trip shall be
derived from the same event or events which cause the control valve fast
closure.

Turbine stop valve closure and turbine control valve fast closure scram)
signals may be bypassed at <30% of reactor Rated Thermal Power.

.nh-s

|12. white performing,,xefuel interlock checks which require~the mode switch to be

water

No mfie than
that/can be i

rods yithdrawn. fthe two Jt) conprol rods
be fdce adjacent or diagonally adjacent.

_

fo./7'4147O4r40 14 Cel,4 C W44 COA)CCI lt JFC( Ly iE M •t4  4v /A!5 m4 5L )4L4O~~~ (~C444,cOA/J& d 0 443_/'6 55$IkdZ

Amendment No. 14, a, 46, 4, 6#, :7, 00, "4, 464, 473, a4G, a-96, 421, 219 24
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/TA3LE 4.1.1

INTUENTATIONrIN I N FUNCTIOYii TESTS
_-------- _ _ J

Functional

2.

3 *

Y.

Mode Switch in Shutdown

Manual Scram

Minimum Frequencv 0 L

Each Refueling Outage

arm Every 3 Months

a Before Each Startu Weekly
During Refuelin

Before Each Startp e
During Refueling 6

IRM

High Flux D g

InopE~

APRM

High Flux
High Flux (Reduced)

Inop- t
Flow ias

High Reactor Pressure

High Drywell Pressure I

Low Reactor Water Level 2

g, High Water Level in Scram Discharge
Volume

9. Main Steam Line Iso. Valve Closure

,a. Turbine Con. Valve Fast Closure

//. Turbine Stop Valve Closure

Scram est Swit

ca First Stage Turbine Pr -sure
Permissive (

U Lvery b .JiU [nS E -1

Nr R-twIEb-d Pro+b
W 9L"i ;- /"~XI ? 7f 7 ~ ~ P a 7 ~ ~
mor~ >rea 04£ MOEF #firI4 Iz E
o46UROuSf AX7144 -wt4ni4 Ozr,4,CrOP

brz^eg .46 E.

Amendment No. a4, QI, .&, ;G, 444, 144, 212



VYNPS
j/4.I(

TABLE 4.1.1 NOTES

2. An instrument check shall be performed on reactor water level and
pressure instrumentation once per day.

3. A descr ion of the three gr s s includedi rin t h iS At f

4. Functional sts are not required whn the systems are t required to be
operable r are tripped. If tea are missed, they a11 be performed
-prior Ro returning the system'to an operable stags.

5. This instrumentation is exempted from the Instrument Functional Test
Definition (1.G.). This Instrument Functional Test will consist of
injecting a simulated electrical signal into the measurement channels.

6.Fequency need not exceed weekl .-- ll

7. A funst of the og o,-a channel is perfo ed as indicated.
| This co) ed with placing the e switch in shutdowns ach refueling outage
cons tutes a logic syst5 .tnctional test of the am system.

8 the r wil
corres ing level indicator anges will be m This test will be

per edeverymonth. _____

9. The autom ic scram contactors sgll be exercised once ery week .by either
using t RPS channel test swi p es or performing a ctionai test of any
auto ic scram function. the contactors are rcised using a
funtional test of a scra 'function, the weekly tst ingthe RPS channel

switch is consider satisfied.c scram contactors shal
alo be exercised after maintenance on the contactors.

Amendment No. , iS-, 4-8-, 212 26
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i

4, High Flux APRM
t. Output Signal
b Output Signal (Reduced)

I XrM.Flow Bias 02(
9. qtLPM~

Once Every 7 Dayjr (C 2

SOnce Every 7 Day

Refueling Outage l
j Every 3 Months

Every 2,000 MWD/T avejXmqe
core exposure

zOnce/Operating Cycle

Every 3 Months

ce/Operating Cycle )
xOnce/Operating Cyle /

5. High Reactor Pressure

1. Turbine Control Valve Fast Closure

4. High Drywell Pressure

'' High Water Level in Scram Discharge
Volume

7; Low Reactor Water Level

/(. Turbine Stop Valve Closure

I9.q First stage lurbine Pressure
ti.a Permissive (P

9 Main Steam Line Isolation Valve
Closure

wse e Once Operating Cycle. g4feeA4 S'

Refueling Outage 4 t S4a^
Every 6 Months an After
Refueling 1

Refueling Outage

)Aihe Aei-rAeeX &)
5rt/vr ssogf alog f, z WsOOg

a,08;1 -r42w goyafo f^>SE"S r S
Tk'Ogh' 'foOt. _

AC7e /oe^RiestA, Cy~(6CC Vd

S 7 peS~t ed £fe41; . hew,?q+' C'~

K ,t. ft.werQ9;a/e Z4w 9e /flOA;fot'$

-. a. f.l4 q/xV)
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TABLE 4.1.2 NOTES

f I etheenotror qireeddi a~ae

2. alibraiontes.s are nor required-when th~ ystems t l equired
trip 'C t 9 If ;Cs are 7ised, th shall)e perford

pri~ to re rning syste)4 to an g'erablee atus.

4. Response time is not part of the routine instrument check and
but will be checked every operating cycle.

6 / Ph zcal tspecti Iand ta nn

The IRM and SRM channels shall be determined to overlap during each startup
-... ./ after-enite ring the STARTUP/HOT STANDBY MODE and the IRM and APRM channels

shall be determined to overlap during each controlled shutdown, if not
performed within the previous 7 days.

68. spec id f quency met the c rati is pe bed in1
times e int alsp ifie as mea red f the pous

Ee )ip unit calibration only.
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1.0 DEFINITIONS

Z. Surveillance Interval - Relocated to Specification 4.0.1.

AA. Deleted

BB. Source Check - The qualitative assessment of channel response when the
channel sensor is exposed to a radioactive source.

CC. Dose Equivalent I-131 - The dose equivalent I-131 shall be that
concentration of I-131 (microcurie/gram) which alone would produce the same
dose as the quantity and isotopic mixture of I-131, I-132, I-133, I-134 and
I-135 actually present. The dose conversion factors used for this
calculation shall be those listed in Federal Guidance Report (FGR) 11,
"Limiting Values of Radionuclide Intake and Air Concentration and Dose
Conversion Factors for Inhalation, Submersion, and Ingestion," 1988; FGR 12,
"External Exposure to Radionuclides In Air, Water, and Soil," 1993; or NRC
Regulatory Guide 1.109, Revision 1, October 1977.

DD. Deleted

EE. Deleted

FF. Deleted

GG. Deleted

HH. Deleted

II. Deleted

JJ. Deleted

KK. Deleted

LL. Deleted

MM. Deleted

NN. Core Operating Limits Report - The Core Operating Limits Report is the
unit-specific document that provides core operating limits for the current
operating reload cycle. These cycle-specific core operating limits shall be
determined for each reload cycle in accordance with Specification 6.6.C.
Plant operation within these operating limits is addressed in individual
specifications.

00R /eacto' )%otectax Yys (tePs) eeW se ?,e - ~ Ae e Thsies(
{ be te t-hee 6fo te oJd/n, oMe A serlof I<-tticto A i ctceV e

& e 4;0 Of 7%xe s701or~n $0o/ezorJd 1eleTy.

Amendment No. 4-, 23, 43, 1-e, &, 410, 14-6-, 415-, 4-6S 4-17, 4-8-3, 4-9-, 2, 223 5
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1.1 SAFETY LIMIT 2.1 LIMITING SAFETY SYSTEM SETTING

For no combination of
loop recirculation flow
rate and core thermal
power shall the APRM
flux scram trip setting
be allowed to exceed
120t of rated thermal
power.

grS t -qa b. Flux Scram Trip Settin'
04 (~~R-efuel-orSat

When the reactor model
-T fht switch is in the REFUEl)

or STARTUP position,
average power range
monitor (APRM) scram
shall be set down to

D <X6 less than or equal to
15t of rated neutron

sa zowegd
by te2Tof e__

scram setting shall be
set at less than or
equal to 120/125 of
full scale.

B. Deleted

C. Reactor low water level scram
setting shall be at least
127 inches above the top of the
enriched fuel.

Amendment No. s, 64, 27, G9-, 94, 418, 211 8
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1.1 SAFETY LIMIT 2.1 LIMITING SAFETY SYSTEM SETTING

D. Reactor low-low water level
Emergency Core Cooling System
{ ECCS) initiation shall be X
3 > 82.5 inches above the top
of the enriched fuel.

F. gf'urbine stop valve scram shalt )
,, fwh-en operating atRsi gri-xsaaTT

30% of Rated Thermalbine cro
Aid les than or equal -to-)10% valve

v closure from full open.

F. Maine ntrol valvation valve
closure scram shall b e '

valve fast closure relay.

G. Main steam line isolation valve
closure scram shall bes i=Eb

4 ~10% valve closure
from full open.

H. Main steam line low pressure -

initiation of main steam line
isolation valve closure shall be
E 800 psig.

Amendment No. 44, &4, 173 10
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3.2 LIMITING CONDITIONS FOR
OPERATION

4.2 SURVEILLANCE REQUIREMENTS

3.2 PROTECTIVE INSTRUMENT SYSTEMS

Applicability:

Applies to the operational status
of the plant instrumentation
systems which initiate and
control a protective function.

Objective:

To assure the operability of
protective instrumentation
systems.

Specification:

4.2 PROTECTIVE INSTRUMENT SYSTEMS

Applicability:

Applies to the surveillance
requirements of the
instrumentation systems which
initiate and control a protective
function.

Objective:

To verify the operability of
protective instrumentation
systems.

Specification:

A. Emergency Core Cooling System
(ECCS)

The ECCS instrumentation for
each Trip Function in Table
3.2.1 shall be operable in
accordance with Table 3.2.1.

A. Emergency Core Cooling System
(ECCS)

1. ECCS instrumentation shall
be checked, functionally
tested and calibrated as
indicated in Table 4.2.1.

I

I

When an ECCS
instrumentation channel is
placed in an inoperable
status solely for
performance of required
surveillances, entry into
associated Limiting
Conditions for Operation
and required Actions may
be delayed as follows: (a)
for up to 6 hours for Trip
Function 3.d; and (b) for
up to 6 hours for Trip
Functions other than 3.d
provided the associated
Trip Function or redundant
Trip Function maintains
ECCS initiation
capability.

2. Perform a Logic System
Functional Test of ECCS
instrumentation Trip
Functions once every
Operating Cycle.

Amendment No. 4-64 34
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Table 3.2.1 (page 1 of 4)
Emergency Core Cooling System Instrumentation

ACTIONS
WHEN

REQUIRED REQUIRED
APPLICABLE MODES OR CHANNELS CHANNELS

OTHER SPECIFIED PER TRIP ARE
TRIP FUNCTION CONDITIONS SYSTEM INOPERABLE TRIP SETTING

1. Core Spray
System

a. High Drywell
Pressure

b. Low-Low
Reactor
Vessel Water
Level

c. Low Reactor
Pressure
(Initiation)

d. Low Reactor
Pressure
(System Ready
and Valve
Permissive)

e. Pump Start
Time Delay

f. Pump
Discharge
Pressure

RUN, STARTUP/HOT
STANDBY, HOT SHUTDOWN,
Refuel ")

RUN, STARTUP/HOT
STANDBY, HOT SHUTDOWN,
Refuel"), (b)

RUN, STARTUP/HOT
STANDBY, HOT SHUTDOWN,
Refuel"a), (b)

RUN, STARTUP/HOT
STANDBY, HOT SHUTDOWN,
Refuel"a), (b)

RUN, STARTUP/HOT
STANDBY, HOT SHUTDOWN,
Refuel") , (b)

RUN, STARTUP/HOT
STANDBY(c), HOT
SHUTDOWN(c), Refueldc)

2

2

1

2

1

2
per

pump

Note 1 < 2.5 psig

Note 1 2 82.5 inches

Note 2 2 300 psig and
< 350 psig

Note 2 2 300 psig and
• 350 psig

Note 2 2 8 seconds and
< 10 seconds

Note 8 2 100 psig

g. Auxiliary
Power Monitor

h. Pump Bus
Power Monitor

RUN, STARTUP/HOT
STANDBY, HOT SHUTDOWN,
Refuel('), (b)

RUN, STARTUP/HOT
STANDBY, HOT SHUTDOWN,
Refuel(s'), (b)

1

1

Note 2

Note 2

NA

NA

(a) With reactor coolant temperature > 212 OF.

(b) When associated ECCS subsystem is required to be operable.

(c) With reactor steam pressure > 150 psig.
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Table 3.2.1 (page 2 of 4)
Emergency Core Cooling System Instrumentation

ACTIONS

WHEN
REQUIRED REQUIRED

APPLICABLE MODES OR CHANNELS CHANNELS
OTHER SPECIFIED PER TRIP ARE

TRIP FUNCTION CONDITIONS SYSTEM INOPERABLE TRIP SETTING

2. Low Pressure
Coolant
Injection (LPCI)
System

a. Low Reactor
Pressure
(Initiation)

b. High Drywell
Pressure
(Initiation)

c. Low-Low
Reactor
Vessel Water
Level

d. Reactor
Vessel Shroud
Level

e. LPCI B and C
Pump Start
Time Delay

f. RHR Pump
Discharge
Pressure

g. High Drywell
Pressure
(Containment
Spray
Permissive)

h. Low Reactor
Pressure
(System Ready
and Valve
Permissive)

RUN, STARTUP/HOT
STANDBY, HOT SHUTDOWN,
Refuel (a) , (b)

RUN, STARTUP/HOT
STANDBY, HOT SHUTDOWN,
Refuel"()

RUN, STARTUP/HOT
STANDBY, HOT SHUTDOWN,
Refuel"a), (b)

RUN, STARTUP/HOT
STANDBY, HOT SHUTDOWN,
Refuel (a?

RUN, STARTUP/HOT
STANDBY, HOT SHUTDOWN,
Refuel"'), (b)

RUN, STARTUP/HOT
STANDBY(c), HOT
SHUTDOWN(c), Refuel (c)

RUN, STARTUP/HOT
STANDBY, HOT SHUTDOWN,
Refuel(a)

RUN, STARTUP/HOT
STANDBY, HOT SHUTDOWN,
Refuel"a), (b)

1

2

2

1

1

2 per
pump

2

2

Note 2 2 300 psig and
S 350 psig

Note 1 • 2.5 psig

Note 1 2 82.5 inches

Note 3 2 2/3 core
height

Note 2 2 3 seconds and
• 5 seconds

Note 8 2 100 psig

Note 3 S 2.5 psig

Note 2 2 300 psig and
5 350 psig

(a) With reactor coolant temperature > 212 OF.

(b) When associated ECCS subsystem is required to be operable.

(c) With reactor steam pressure > 150 psig.
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Table 3.2.1 (page 3 of 4)
Emergency Core Cooling System Instrumentation

ACTIONS
WHEN

REQUIRED REQUIRED
APPLICABLE MODES OR CHANNELS CHANNELS

OTHER SPECIFIED PER TRIP ARE
TRIP FUNCTION CONDITIONS SYSTEM INOPERABLE TRIP SETTING

2. LPCI System
(Continued)

i. Auxiliary RUN, STARTUP/HOT 1 Note 2 NA
Power Monitor STANDBY, HOT SHUTDOWN,

Refuel"a), (b)

j. Pump Bus RUN, STARTUP/HOT 1 Note 2 NA
Power Monitor STANDBY, HOT SHUTDOWN,

Refuel('), (b)

3. High Pressure
Coolant
Injection (HPCI)
System

a. Low-Low RUN, STARTUP/HOT 2 Note 4 2 82.5 inches
Reactor STANDBY(c), HOT
Vessel Water SHUTDOWN(c), Refuel(¢)
Level

b. Low RUN, STARTUP/HOT 2 Note 5 2 4.24S(d)
Condensate STANDBY(C), HOT
Storage Tank SHUTDOWN(c), Refuel(c)
Water Level

c. High Drywell RUN, STARTUP/HOT 2 Note 4 • 2.5 psig
Pressure STANDBY(C), HOT

SHUTDOWN(c), Refuelec)

d. High Reactor RUN, STARTUP/HOT 2 Note 6 • 177 inches
Vessel Water STANDBY(C), HOT
Level SHUTDOWNSc), Refuel c)

(a) With reactor coolant temperature > 212 OF.

(b) When associated ECCS subsystem is required to be operable.

(c)

(d)

With reactor steam pressure > 150 psig.

Percent of instrument span.
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Table 3.2.1 (page 4 of 4)
Emergency Core Cooling System Instrumentation

ACTIONS
WHEN

REQUIRED REQUIRED
APPLICABLE MODES OR CHANNELS CHANNELS

OTHER SPECIFIED PER TRIP ARE
TRIP FUNCTION CONDITIONS SYSTEM INOPERABLE TRIP SETTING

4. Automatic
Depressurization
System (ADS)

a. Low-Low RUN, STARTUP/HOT 2 Note 7 2 82.5 inches
Reactor STANDBY(c), HOT
Vessel Water SHUTDOWN(CW, Refuel(c)
Level

b. High Drywell RUN, STARTUP/HOT 2 Note 7 • 2.5 psig
Pressure STANDBY(C), HOT

SHUTDOWN(c), Refuel(c)

c. Time Delay RUN, STARTUP/HOT 1 Note 8 S 120 seconds
STANDBY(c), HOT
SHUTDOWNIC), Refuel(c)

d. Sustained RUN, STARTUP/HOT 2 Note 8 S 8 minutes
Low-Low STANDBY(c), HOT
Reactor SHUTDOWN(c), Refuel(c)
Vessel Water
Level Time
Delay

(c) With reactor steam pressure > 150 psig.

Amendment No. 3 8
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Table 3.2.1 ACTION Notes

1. With one or more channels inoperable for ECCS instrumentation Trip
Functions l.a, l.b, 2.b and 2.c:
a. Declare the associated systems inoperable within 1 hour from discovery

of loss of initiation capability for feature(s) in both divisions; and

b. Place any inoperable channel in trip within 24 hours.

If any applicable Action and associated completion time of Note l.a or l.b
is not met, immediately declare associated systems inoperable.

2. With one or more channels inoperable for ECCS instrumentation Trip
Functions l.c, 1.d, l.e, l.g, l.h, 2.a, 2.e, 2.h, 2.i and 2.j:
a. Declare the associated systems inoperable within 1 hour from discovery

of loss of initiation capability for feature(s) in both divisions; and

b. Restore any inoperable channel to operable status within 24 hours.

If any applicable Action and associated completion time of Note 2.a or 2.b
is not met, immediately declare associated systems inoperable.

3. With one or more channels inoperable for ECCS instrumentation Trip
Functions 2.d and 2.g:
a. For Trip Function 2.g only, declare the associated system inoperable

within 1 hour from discovery of loss of LPCI initiation capability; and
b. For Trip Function 2.g, place any inoperable channel in trip within 24

hours.
c. For Trip Function 2.d restore any inoperable channel to operable status

within 24 hours.

If any applicable Action and associated completion time of Note 3.a, 3.b
or 3.c is not met, immediately declare associated systems inoperable.

4. With one or more channels inoperable for ECCS instrumentation Trip
Functions 3.a and 3.c:
a. Declare the HPCI System inoperable within 1 hour from discovery of loss

of HPCI System initiation capability; and
b. Place any inoperable channel in trip within 24 hours.

If any applicable Action and associated completion time of Note 4.a or 4.b
is not met, immediately declare HPCI System inoperable.

S. With one or more channels inoperable for ECCS instrumentation Trip
Function 3.b:
a. Declare the HPCI System inoperable within 1 hour from discovery of loss

of HPCI initiation capability when HPCI System suction is aligned to
the Condensate Storage Tank; and

b. Place any inoperable channel in trip or align HPCI System suction to
the suppression pool within 24 hours.

If any applicable Action and associated completion time of Note 5.a or 5.b
is not met, immediately declare the HPCI System inoperable.

Amendment No. 3 9



VYNPS

Table 3.2.1 ACTION Notes
(Continued)

6. With one or more channels inoperable for ECCS instrumentation Trip
Function 3.d:
a. Restore any inoperable channel to operable status within 24 hours.

If the Action and associated completion time of Note 6.a is not met,
immediately declare the HPCI System inoperable.

7. With one or more channels inoperable for ECCS instrumentation Trip
Functions 4.a and 4.b:
a. Declare ADS inoperable within 1 hour from discovery of loss of ADS

initiation capability in both trip systems; and
b. Place any inoperable channel in trip within 96 hours from discovery of

the inoperable channel concurrent with HPCI System or RCIC System
inoperable, and

c. Place any inoperable channel in trip within 8 days.

If any applicable Action and associated completion time of Note 7.a, 7.b
or 7.c is not met, immediately declare ADS inoperable.

8. With one or more channels inoperable for ECCS instrumentation Trip
Functions l.f, 2.f, 4.c and 4.d:
a. Declare ADS inoperable within 1 hour from discovery of loss of ADS

initiation capability in both trip systems; and
b. Restore any inoperable channel to operable status within 96 hours from

discovery of the inoperable channel concurrent with HPCI System or RCIC
System inoperable, and

c. Restore any inoperable channel to operable status within 8 days.

If any applicable Action and associated completion time of Note 8.a, 8.b
or 8.c is not met, immediately declare ADS inoperable.

Amendment No. 4 0
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Table 4.2.1 (page 1 of 2)
Emergency Core Cooling System Instrumentation

Tests and Frequencies

TRIP FUNCTION

1. Core Spray System

a. High Drywell
Pressure

b. Low-Low Reactor
Vessel Water Level

c. Low Reactor Pressure
(Initiation)

d. Low Reactor Pressure
(System Ready and
Valve Permissive)

e. Pump Start Time
Delay

f. Pump Discharge
Pressure

g. Auxiliary Power
Monitor

h. Pump Bus Power
Monitor

2. Low Pressure Coolant
Injection (LPCI) System

a. Low Reactor Pressure
(Initiation)

b. High Drywell
Pressure
(Initiation)

c. Low-Low Reactor
Vessel Water Level

d. Reactor Vessel
Shroud Level

e. LPCI B and C Pump
Start Time Delay

f. RHR Pump Discharge
Pressure

g. High Drywell
Pressure
(Containment Spray
Permissive)

CHECK FUNCTIONAL TEST CALIBRATION

Once/Day

Once/Day

NA

NA

NA

NA

Once/Day

Once/Day

NA

Once/Day

Once/Day

NA

NA

NA

NA

Every

Every

Every

Every

Every

Every

Every

Every

Every

Every

Every

Every

Every

3 Months

3 Months

3 Months

3 Months

NA

3 Months

3 Months

3 Months

3 Months

3 Months

Every 3 Months^3 ,
Once/Operating Cycle

Every 3 Months(&),
Once/Operating Cycle

Every 3 Monthsa),
Once/Operating Cycle

Every 3 Months(&),
Once/Operating Cycle

Once/Operating Cycle

Every 3 Months

NA

NA

Every 3 Months(&),
Once/Operating Cycle

Every 3 Months(&),
Once/Operating Cycle

Every 3 Months(a),
Once/Operating Cycle

Every 3 Months(a),
Once/Operating Cycle

Once/Operating Cycle

Every 3 Months

Every 3 Months a

Once/Operating Cycle

3 Months

3 Months

NA

3 Months

3 Months

(a) Trip unit calibration only.
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Emergency
Table 4.2.1 (page 2 of 2)
Core Cooling System Instrumentation
Tests and Frequencies

TRIP FUNCTION CHECK FUNCTIONAL TEST CALIBRATION

2. LPCI System (Continued)

h. Low Reactor Pressure
(System Ready and
Valve Permissive)

NA Every 3 Months Every 3 Months('),
Once/Operating Cycle

i. Auxiliary Power
Monitor

j. Pump Bus Power
Monitor

Once/Day Every 3 Months

Once/Day Every 3 Months

NA

NA

3. High Pressure Coolant
Injection (HPCI) System

a. Low-Low Reactor
Vessel Water Level

b. Low Condensate
Storage Tank Water
Level

c. High Drywell
Pressure

d. High Reactor Vessel
Water Level

Once/Day Every 3 Months

NA Every 3 Months

Every 3 Months(a),
Once/Operating Cycle

Every 3 Months

Every 3 Months(a),
Once/Operating Cycle

Every 3 Months(&),
Once/Operating Cycle

Once/Day Every 3 Months

NA Every 3 Months

4. Automatic
Depressurization System
(ADS)

a. Low-Low Reactor
Vessel Water Level

b. High Drywell
Pressure

Once/Day Every 3 Months

Once/Day Every 3 Months

Every 3 Months-a),
Once/Operating Cycle

Every 3 Months&a),
Once/Operating Cycle

c. Time Delay

d. Sustained Low-Low
Reactor Vessel Water
Level Time Delay

NA NA Once/Operating Cycle

Once/Operating CycleNA NA

(a) Trip unit calibration only.

Amendment No. 42
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BASES: 3.2.A/4.2.A EMERGENCY CORE COOLING SYSTEM (ECCS)

BACKGROUND

The purpose of the ECCS instrumentation is to initiate appropriate responses
from the ECCS to ensure that the fuel is adequately cooled in the event of a
design basis accident or transient.

For most abnormal operational transients and Design Basis Accidents (DBAs), a
wide range of dependent and independent parameters are monitored.

The ECCS instrumentation actuates core spray (CS), the low pressure coolant
injection (LPCI) mode of the Residual Heat Removal (RHR) System, high
pressure coolant injection (HPCI), Automatic Depressurization System (ADS),
and the diesel generators (DGs). The equipment involved with each of these
systems is described in Bases 3.5, "Core and Containment Cooling Systems,"
and in Bases 3.10, "Auxiliary Electrical Power Systems."

Core Spray System

The CS System consists of two subsystems (A and B). Subsystem A is identical
in function to subsystem B. Automatic initiation occurs for conditions of
Low - Low Reactor Vessel Water Level and Low Reactor Pressure (Initiation) or
High Drywell Pressure. The Low - Low Reactor Vessel Water Level and High
Drywell Pressure diverse variables are each monitored by four redundant
transmitters, which are, in turn, 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 (i.e., two trip systems) for each Trip
Function. The Low Reactor Pressure (Initiation) signals are initiated from
two pressure transmitters that sense reactor pressure. Each pressure
transmitter provides an input to both CS trip systems with the contacts
arranged in a one-out-of-two logic.

Upon receipt of an initiation signal, if normal AC power is available, both
CS pumps start. If an initiation signal is received when normal AC power is
not available, the CS pumps are started approximately 9 seconds after power
is available to limit the loading of the AC power sources.

The CS test line isolation valve, which is also a primary containment
isolation valve (PCIV), is closed on a CS initiation signal to allow full
system flow assumed in the accident analyses and maintain primary containment
isolated in the event CS is not operating.

The CS System also monitors the pressure in the reactor to ensure that,
before the injection valves open, the reactor pressure has fallen to a value
below the CS System's maximum design pressure. The variable is monitored by
four redundant transmitters, which are, in turn, 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.

The status of the normal and emergency AC power supplies necessary for pump
operation is also monitored. This ensures that load sequencing occurs

Amendment No. 75
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BASES: 3.2.A/4.2.A EMERGENCY CORE COOLING SYSTEM (ECCS)

BACKGROUND (continued)

if normal AC power is not available. These parameters are monitored by
relays (Auxiliary Power Monitors and Pump Bus Power Monitors) whose outputs
are arranged in a one-out-of-one logic and a one-out-of-two logic,
respectively.

Low Pressure Coolant Injection System

The LPCI is an operating mode of the Residual Heat Removal (RHR) System, with
two LPCI subsystems (A and B). Subsystem A is identical in function to
subsystem B. Automatic initiation occurs for conditions of Low - Low Reactor
Vessel Water Level concurrent with Low Reactor Pressure (Initiation) or High
Drywell Pressure (Initiation). Each of these diverse variables, except Low
Reactor Pressure (Initiation) is monitored by four redundant transmitters,
which, in turn, 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 (i.e., two trip systems) for each Trip Function. The High
Drywell Pressure signals are also used for the containment spray permissive.
The Low Reactor Pressure (Initiation) signals are initiated from two pressure
transmitters that sense reactor pressure. Each of these pressure
transmitters provides an input to both low pressure ECCS logic trains with
the contacts arranged in one-out-of-two logic. Once an initiation signal is
received by the LPCI control circuitry, the signal is sealed in until
manually reset.

Upon receipt of an initiation signal, if normal AC power is available, the
LPCI pumps are started with no time delay. If normal AC power is not
available, LPCI pumps A and D start immediately once power is available and
LPCI pumps B and C are started approximately 4 seconds after power is
available to limit the loading of the AC standby power sources.

The RHR containment cooling return line valves, torus spray isolation valves,
and drywell spray isolation valves (which are also PCIVs) are also closed on
a LPCI initiation signal to allow the full system flow assumed in the
accident analyses and maintain primary containment isolated in the event LPCI
is not operating.

The LPCI System monitors the pressure in the reactor to ensure that, before
an injection valve opens, the reactor pressure has fallen to a value below
the LPCI System's maximum design pressure. The variable is monitored by four
redundant transmitters, which are, in turn, 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.

Additionally, instruments (i.e., reactor water level and reactor pressure)
are provided to close the recirculation loop pump discharge valves to ensure
that LPCI flow does not bypass the core when it injects into the
recirculation lines. The variable is monitored by four redundant
transmitters, which are, in turn, 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.

Amendment No. 75a
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BASES: 3.2.A/4.2.A EMERGENCY CORE COOLING SYSTEM (ECCS)

BACKGROUND (continued)

Low reactor water level in the shroud is detected by two additional
instruments. When level is greater that the trip setting of the LPCI Reactor
Vessel Shroud Level Trip Function, LPCI may no longer be required, therefore,
other modes of RHR (e.g., suppression pool cooling) are allowed. Manual
overrides for the isolations, when water level is below the associated trip
setting, are provided.

The status of the normal and emergency AC power supplies necessary for pump
operation is also monitored. This ensures that load sequencing occurs if
normal AC power is not available. These parameters are monitored by relays
(Auxiliary Power Monitors and Pump Bus Power Monitors) whose outputs are
arranged in a one-out-of-one logic and a one-out-of-two logic, respectively.

High Pressure Coolant Injection System

Automatic initiation of the HPCI System occurs for conditions of Low - Low
Reactor Vessel Water Level or High Drywell Pressure. Each of these variables
is monitored by four redundant transmitters, which are, in turn, 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 for each Trip
Function.

The HPCI test line isolation valves are closed upon receipt of a HPCI
initiation signal to allow the full system flow assumed in the accident
analysis.

The HPCI System also monitors the water level in the condensate storage tank
(CST). Reactor grade water in the CST is the normal source. Upon receipt of
a HPCI initiation signal, the CST suction valve is automatically signaled to
open. If the water level in the CST falls below a preselected level, first
the suppression pool suction valves automatically open. When the suppression
pool suction valves start to open, the CST suction valve automatically
closes. Two level transmitters are used to detect low water level in the
CST. Either transmitter can cause the suppression pool suction valves to
open and the CST suction valve to close.

The HPCI System provides makeup water to the reactor until the reactor vessel
water level reaches the High Reactor Vessel Water Level trip, at which time
the HPCI turbine trips, which causes the turbine's stop valve to close. This
variable is monitored by two transmitters, which are, in turn, connected to
two trip units. The outputs of the trip units are connected to relays whose
contacts are arranged in a two-out-of-two logic to provide high reliability
of the HPCI System. The HPCI System automatically restarts if a Low - Low
Reactor Vessel Water Level signal is subsequently received.
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BASES: 3.2.A/4.2.A EMERGENCY CORE COOLING SYSTEM (ECCS)

BACKGROUND (continued)

Automatic Depressurization System

Automatic initiation of the ADS occurs when signals indicating Low - Low
Reactor Vessel Water Level; High Drywell Pressure, or sustained Low - Low
Reactor Vessel Water Level; and CS or RHR (LPCI Mode) High Pump Discharge
Pressure are all present and the ADS Time Delay has timed out. There are two
transmitters for Low - Low Reactor Vessel Water Level and High Drywell
Pressure in each of the two ADS trip system logics. Each of these
transmitters connects to a trip unit, which then drives a relay whose
contacts form the initiation logic.

Each ADS trip system logic includes a time delay between satisfying the
initiation logic and the actuation of the ADS valves. The ADS Time Delay
setpoint chosen is long enough that the HPCI System has sufficient operating
time to recover to a level above Low - Low Reactor Vessel Water Level, yet
not so long that the LPCI and CS Systems are unable to adequately cool the
fuel if the HPCI System fails to maintain that level. An alarm in the
control room is annunciated when either of the timers is timing. Resetting
the ADS initiation signals resets the ADS Time Delay.

The ADS also monitors the discharge pressures of the four LPCI pumps and the
two CS pumps. Each ADS trip system includes two discharge pressure
permissive switches from one CS pump and from each LPCI pump. The signals
are used as a permissive for ADS actuation, indicating that there is a source
of core coolant available once the ADS has depressurized the vessel. Any one
of the six low pressure pumps is sufficient to permit automatic
depressurization.

The ADS logic in each trip system logic is arranged in two strings. Each
string has a contact from each of the following variables: Low - Low Reactor
Vessel Water Level; High Drywell Pressure; and Sustained Low - Low Reactor
Vessel Water Level Time Delay. All required contacts in both logic strings
must close, the ADS Time Delay must time out, and a CS or LPCI pump discharge
pressure signal must be present to initiate an ADS trip system logic. Either
the A or B trip system logic will cause all the ADS relief valves to open.
Once the High Drywell Pressure signal, Sustained Low - Low Reactor Vessel
Water Level Time Delay, or the ADS initiation signal is present, the trip
system logic is sealed in until manually reset.

Manual inhibit switches are provided in the control room for the ADS;
however, their function is not required for ADS operability (provided ADS is
not inhibited when required to be operable).
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BASES: 3.2.A/4.2.A EMERGENCY CORE COOLING SYSTEM (ECCS)

BACKGROUND (continued)

Diesel Generators

Automatic initiation of the DGs occurs for conditions of Low - Low Reactor
Vessel Water Level or High Drywell Pressure. Each of these diverse variables
is monitored by four redundant transmitters, which are, in turn, connected to
four trip units. The outputs of the four trip units are connected to relays
whose contacts are connected to a one-out-of-two taken twice logic to
initiate all DGs. The DGs receive their initiation signals from the CS
System initiation logic. The DGs can also be started manually from the
control room and locally from the associated DG room. Upon receipt of a loss
of coolant accident (LOCA) initiation signal, each DG is automatically
started, is ready to load within 13 seconds, and will run in standby
conditions (rated voltage and frequency, with the DG output breaker open).
The DGs will only energize their respective 4.16 kV emergency buses if a loss
of offsite power occurs or if a degraded voltage occurs concurrent with an
accident signal.

APPLICABLE SAFETY ANALYSES, LCO, and APPLICABILITY

The actions of the ECCS are explicitly assumed in the safety analyses of
References 1 and 2. The ECCS is initiated to preserve the integrity of the
fuel cladding by ensuring the requirements of 10 CFR 50.46 are met.

ECCS instrumentation satisfies Criterion 3 of 10 CFR 50.36(c)(2)(ii). Certain
instrumentation Trip Functions are retained for other reasons and are
described below in the individual Trip Functions discussion.

The operability of the ECCS instrumentation is dependent on the operability
of the individual instrumentation channel Trip Functions specified in
Table 3.2.1. Each Trip Function must have the required number of operable
channels in each trip system, with their trip setpoints within the
calculational as-found tolerances specified in plant procedures. Operation
with actual trip setpoints within calculational as-found tolerances provides
reasonable assurance that, under worst case design basis conditions, the
associated trip will occur within the Trip Settings specified in Table 3.2.1.
As a result, a channel is considered inoperable if its actual trip setpoint
is not within the calculational as-found tolerances specified in plant
procedures. The actual trip setpoint is calibrated consistent with
applicable setpoint methodology assumptions.

In general, the individual Trip Functions are required to be operable in the
Modes or other specified conditions that may require ECCS (or DG) initiation
to mitigate the consequences of a design basis transient or accident.
Table 3.2.1 Footnotes (a), (b), and (c) specifically indicate other
conditions when certain ECCS Instrumentation Trip Functions are required to
be operable. To ensure reliable ECCS and DG function, a combination of Trip
Functions is required to provide primary and secondary initiation signals.

The specific Applicable Safety Analyses, LCO, and Applicability discussions
are listed below on a Trip Function by Trip Function basis.
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BASES: 3.2.A/4.2.A EMERGENCY CORE COOLING SYSTEM (ECCS)
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Core Spray and Low Pressure Coolant Injection Systems

l.a, 2.b. High Drywell Pressure

High pressure in the drywell could indicate a break in the reactor coolant

pressure boundary (RCPB). The low pressure ECCS and associated DGs are

initiated upon receipt of the High Drywell Pressure Trip Function in order to
minimize the possibility of fuel damage. The High Drywell Pressure Trip

Function, along with the Low - Low Reactor Vessel Water Level Trip Function

is directly assumed in the analysis of the recirculation line break (Ref. 1).

The core cooling function of the ECCS, along with the scram action of the

Reactor Protection System (RPS), ensures that the requirements of

10 CFR 50.46 are met.

High drywell pressure signals are initiated from four pressure transmitters

that sense drywell pressure. The Trip Setting was selected to be indicative

of a LOCA inside primary containment.

The High Drywell Pressure Trip Function is required to be operable when the

ECCS or DG is required to be operable in conjunction with times when the

primary containment is required to be operable. Thus, four channels of the

CS and LPCI High Drywell Pressure Trip Functions are required to be operable

in RUN, STARTUP/HOT STANDBY, HOT SHUTDOWN and Refuel (with reactor coolant

temperature > 2120F) to ensure that no single instrument failure can preclude

ECCS and DG initiation. In other Modes or conditions, the High Drywell

Pressure Trip Function is not required, since there is insufficient energy in
the reactor to pressurize the primary containment to High Drywell Pressure

setpoint.

l.b, 2.c. Low - Low Reactor Vessel Water Level

Low reactor pressure vessel (RPV) water level indicates that the capability
to cool the fuel may be threatened. Should RPV water level decrease too far,
fuel damage could result. The low pressure ECCS and associated DGs are

initiated at Low - Low Reactor Vessel Water Level to ensure that core spray
and flooding functions are available to prevent or minimize fuel damage. The

Low - Low Reactor Vessel Water Level is one of the Trip Functions assumed to

be operable and capable of initiating the ECCS and associated DGs during the

accidents analyzed in References 1 and 2. The core cooling function of the

ECCS, along with the scram action of the RPS, ensures that the requirements

of 10 CFR 50.46 are met.

Low - Low Reactor Vessel Water Level signals are initiated from four level

transmitters that sense the difference between the pressure due to a constant

column of water (reference leg) and the pressure due to the actual water

level (variable leg) in the vessel.
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The Low - Low Reactor Vessel Water Level Trip Setting is chosen to allow time
for the low pressure core flooding systems to activate and provide adequate
cooling. The Trip Setting is referenced from the top of enriched fuel.

Four channels of Low - Low Reactor Vessel Water Level Trip Function are only
required to be operable when the ECCS or DG(s) are required to be operable to
ensure that no single instrument failure can preclude ECCS and DG initiation.

l.c, 2.a. Low Reactor Pressure (Initiation)

Low reactor pressure signals, in conjunction with low RPV level, indicate
that the capability to cool the fuel may be threatened. The low pressure
ECCS are initiated upon simultaneous receipt of a low reactor pressure and a
low-low reactor vessel water level signal to ensure that the core spray and
flooding functions are available to prevent and minimize fuel damage. The
Low Reactor Pressure (Initiation) is one of the Trip Functions assumed to be
operable and capable of permitting initiation of the ECCS during the
accidents analyzed in References 1 and 2. In addition, the Low Reactor
Pressure (Initiation) Trip Function is directly assumed in the analysis of
the recirculation line break (Ref. 1). The core cooling function of the
ECCS, along with the scram action of the RPS, ensures that the requirements
of 10 CFR 50.46 are met.

The Low Reactor Pressure (Initiation) signals are initiated from two pressure
transmitters that sense the reactor pressure. Each transmitter provides an
input to both low pressure ECCS logic trains, such that failure of one
transmitter will cause a loss of redundancy but will not result in a loss of
automatic low pressure ECCS pump start capability.

The Trip Setting is low enough to prevent overpressurizing the equipment in
the low pressure ECCS, but high enough such that the ECCS injection will
ensure the requirements of 10 CFR 50.46 are met.

Two channels per trip system of Low Reactor Pressure (Initiation) Trip
Function are only required to be operable when the ECCS or DG(s) are required
to be operable to ensure that no single instrument failure can preclude ECCS
and DG initiation.

l.d, 2.h. Low Reactor Pressure (System Ready and Valve Permissive)

Low reactor pressure signals are used as permissives for the low pressure ECCS
subsystems. This ensures that, prior to opening the injection valves of the
low pressure ECCS subsystems, the reactor pressure has fallen to a value below
these subsystems' maximum design pressure. These low reactor pressure signals
are also used as permissives for recirculation pump discharge valve closure
and recirculation pump discharge bypass valve closure. This ensures that the
LPCI subsystems inject into the proper RPV location assumed in the safety
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analysis. Low Reactor Pressure (System Ready and Valve Permissive) is one of
the Trip Functions assumed to be operable and capable of permitting
initiation and injection of the ECCS and capable of closing the recirculation
pump discharge valve(s) and recirculation pump discharge bypass valve(s)
during the accidents and transients analyzed in References 1 and 2. The core
cooling function of the ECCS, along with the scram action of the RPS, ensures
that the requirements of 10 CFR 50.46 are met. The Low Reactor Pressure
(System Ready and Valve Permissive) Trip Function is directly assumed in the
analysis of the recirculation line break (Ref. 1).

The Low Reactor Pressure (System Ready and Valve Permissive) signals are
initiated from four pressure transmitters that sense the reactor pressure.

The Trip Setting is chosen to be low enough to prevent overpressurizing the
equipment in the low pressure ECCS, but high enough such that the ECCS
injection will ensure the requirements of 10 CFR 50.46 are met and to ensure
that the recirculation pump discharge valves and recirculation pump discharge
bypass valves close prior to commencement of LPCI injection flow into the
core, as assumed in the safety analysis.

Four channels of the Low Reactor Pressure (System Ready and Valve Permissive)
Trip Function are only required to be operable when the ECCS or DG(s) are
required to be operable to ensure that no single instrument failure can
preclude proper ECCS initiation and injection.

l.e, 2.e. CS and LPCI B and C Pump Start Time Delay

The purpose of these time delays is to stagger the start of the CS and RHR
(LPCI) B and C pumps on the associated Division 1 and Division 2 buses, thus
limiting the starting transients on the 4.16 kV emergency buses. These Trip
Functions are necessary when power is being supplied from the standby power
sources. The Core Spray Pump Start Time Delay and the LPCI B and C Pump
Start Time Delay Trip Functions are assumed to be operable in the accident
and transient analyses requiring ECCS initiation. That is, the analyses
assume that the pumps will initiate when required and excess loading will not
cause failure of the power sources.

There are two Core Spray Pump Start Time Delay relays, one for each trip
system. Each time delay relay is dedicated to a single pump start logic,
such that a single failure of a Core Spray Pump Start Time Delay relay will
not result in failure of more than one CS pump. In this condition, one of
the two CS pumps will remain operable; thus, single failure criterion is
satisfied.

There are two LPCI B and C Pump Start Time Delay relays, one for each trip
system. Each time delay relay is dedicated to a single pump start logic,
such that a single failure of a LPCI B or C Pump Start Time Delay relay will
not result in failure of more than one of the two associated LPCI pumps. In
this condition, one of the two associated LPCI pumps will remain operable;
thus, single failure criterion is satisfied.
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The Trip Settings for the Core Spray and LPCI Pump B and C Pump Start Time
Delays are chosen to be long enough so that most of the starting transient of
the previously started pump is complete before starting a subsequent pump on
the same 4.16 kV emergency bus and short enough so that ECCS operation is not
degraded.

Each channel of the Core Spray and LPCI B and C Pump Start Time Delay Trip
Functions is required to be operable when the associated CS and LPCI
subsystems are required to be operable.

1.f, 2.f. CS and RHR Pump Discharge Pressure

The Pump Discharge Pressure signals from the CS and RHR pumps are used as
permissives for ADS initiation, indicating that there is a source of low
pressure cooling water available once the ADS has depressurized the vessel.
Pump Discharge Pressure is one of the Trip Functions assumed to be operable
and capable of permitting ADS initiation during the events analyzed in
Reference 1 with an assumed HPCI failure. For these events, the ADS
depressurizes the reactor vessel so that the low pressure ECCS can perform
the core cooling functions. This core cooling function of the ECCS, along
with the scram action of the RPS, ensures that the requirements of
10 CFR 50.46 are met.

Pump discharge pressure signals are initiated from twelve pressure switches,
two on the discharge side of each of the six low pressure ECCS pumps. In
order to generate an ADS permissive in one trip system logic, it is necessary
that only one pump (one of the two channels for the pump) indicate the high
discharge pressure condition. The Pump Discharge Pressure Trip Setting is
less than the pump discharge pressure when the pump is operating at all flow
ranges and high enough to avoid any condition that results in a discharge
pressure permissive when the CS and LPCI pumps are aligned for injection and
the pumps are not running. The actual operating point of this function is
not assumed in any transient or accident analysis.

Twelve channels of Core Spray and RHR Pump Discharge Pressure Trip Functions
are only required to be operable when the ADS is required to be operable to
ensure that no single instrument failure can preclude ADS initiation. Two CS
channels associated with CS pump A and four LPCI channels associated with RHR
pumps A and C are required for trip system logic A. Two CS channels
associated with CS pump B and four LPCI channels associated with RHR pumps B
and D are required for trip system logic B. However, each channel output is
also electrically cross-connected such that each channel provides one logic
contact in each ADS trip system logic.
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l.g, 2.i. CS and LPCI Auxiliary Power Monitors

The function of the CS and LPCI Auxiliary Power Monitors is to monitor

emergency bus status and to implement load sequencing if the normal AC power
supply is not available. The CS and LPCI Auxiliary Power Monitors are

assumed to be operable in the accident and transient analyses requiring ECCS
initiation. That is, the analyses assume that the pumps will initiate when

required and excess loading will not cause failure of the power sources.

There are a total of two CS and LPCI Auxiliary Power Monitors, one dedicated

to CS A and LPCI subsystem A, and one dedicated to CS B and LPCI subsystem B.

There are no Trip Settings specified for these Trip Functions, since they are

logic relays that cannot be adjusted.

Each channel of the CS and LPCI Auxiliary Power Monitors is only required to

be operable when the associated CS and LPCI subsystems are required to be

operable to ensure that no single instrument failure can preclude proper DG

load sequencing and subsequent low pressure ECCS initiation as assumed in the

safety analyses.

l.h, 2.j. CS and LPCI Pump Bus Power Monitors

The function of the CS and LPCI Pump Bus Power Monitors is to monitor
emergency bus status and to delay implementation of load sequencing until the
associated emergency bus is powered, assuming a loss of the normal AC power
supply. Alternately, assuming no loss of normal AC power supply, these

monitors will prevent the CS and LPCI pump motor breakers from closing until
the respective bus is energized. The CS and LPCI Pump Bus Power Monitors are

assumed to be operable in the accident and transient analyses requiring ECCS

initiation. That is, the analyses assume that the pumps will initiate when

required and excess loading will not cause failure of the power sources.

There are a total of four CS and LPCI Pump Bus Power Monitors, two dedicated

to CS A and LPCI subsystem A, and two dedicated to CS B and LPCI subsystem B.

There are no Trip Settings specified for these Trip Functions, since they are

logic relays that cannot be adjusted.

One of the two channels per Trip System of the CS and LPCI Pump Bus Power

Monitors are only required to be operable when the associated CS and LPCI

subsystems are required to be operable to ensure that no single instrument

failure can preclude proper DG load sequencing and subsequent low pressure

ECCS initiation as assumed in the safety analyses.
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2.e. Reactor Vessel Shroud Level

The Reactor Vessel Shroud Level Trip Function is provided as a permissive to

allow the RHR System to be manually aligned from the LPCI mode to the

suppression pool cooling/spray or drywell spray modes. The permissive ensures

that water level in the vessel is at least two thirds core height before the

manual transfer is allowed. This ensures that LPCI is available to prevent or

minimize fuel damage. This Trip Function may be overridden during accident
conditions as allowed by plant procedures. The Reactor Vessel Shroud Level
Trip Function is implicitly assumed in the analysis of the recirculation line

break (Ref. 1) since the analysis assumes that no LPCI flow diversion occurs

when reactor water level is below the Reactor Vessel Shroud Level.

Reactor Vessel Shroud Level signals are initiated from two level transmitters

that sense the difference between the pressure due to a constant column of

water (reference leg) and the pressure due to the actual water level (variable

leg) in the vessel.

The Reactor Vessel Shroud Level Trip Setting is chosen to allow the low

pressure core flooding systems to activate and provide adequate cooling before

allowing a manual transfer.

Two channels of the Reactor Vessel Shroud Level Trip Function are only

required to be operable in RUN, STARTUP/HOT STANDBY, HOT SHUTDOWN and Refuel

(with reactor coolant temperature > 2120F). In other Modes or conditions, the

specified initiation time of the LPCI subsystems is not assumed, and other
administrative controls are adequate to control the valves that this Trip

Function isolates (since the systems that the valves are opened for are not

required to be operable in these other Modes or conditions and are normally

not used).

2.g. LPCI High Drywell Pressure (Containment Spray Permissive)

The High Drywell Pressure (Containment Spray Permissive) Trip Function is
provided as a permissive to allow the RHR System to be manually aligned from

the LPCI mode to the suppression pool cooling/spray or drywell spray modes.

The permissive prevents the operator from inadvertently initiating containment

spray, when it is not required to reduce drywell pressure, during a LOCA.

This ensures that LPCI is available to prevent or minimize fuel damage. The

High Drywell Pressure (Containment Spray Permissive) Trip Function is

implicitly assumed in the analysis of the recirculation line break (Ref. 1)

since the analysis assumes that LPCI flow is available when required.
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High drywell pressure signals are initiated from four pressure transmitters
that sense drywell pressure. The Trip Setting was selected to be indicative
of a LOCA inside primary containment.

The High Drywell Pressure (Containment Spray Permissive) Trip Function is
required to be operable when LPCI is required to be operable in conjunction
with times when the primary containment is required to be operable. Thus,
four channels of the High Drywell Pressure (Containment Spray Permissive)
Trip Function are required to be operable in RUN, STARTUP/HOT STANDBY, HOT
SHUTDOWN and Refuel (with reactor coolant temperature > 2120F) to ensure that
no single instrument failure can preclude LPCI initiation or cause
inadvertent flow diversion. In other Modes or conditions, the specified
initiation time of the LPCI subsystems is not assumed, and other
administrative controls are adequate to control the valves that this Trip
Function isolates (since the systems that the valves are opened for are not
required to be operable in these other Modes or conditions and are normally
not used).

HPCI System

3.a. Low - Low Reactor Vessel Water Level

Low RPV water level indicates that the capability to cool the fuel may be
threatened. Should RPV water level decrease too far, fuel damage could
result. Therefore, the HPCI System is initiated at Low - Low Reactor Vessel
Water Level to maintain level above the top of the active fuel. The Low -
Low Reactor Vessel Water Level is one of the Trip Functions assumed to be
operable and capable of initiating HPCI during the accidents and transients
analyzed in References 1 and 2.

Low - Low Reactor Vessel Water Level signals are initiated from four level
transmitters that sense the difference between the pressure due to a constant
column of water (reference leg) and the pressure due to the actual water
level (variable leg) in the vessel. The Low - Low Reactor Vessel Water Level
Trip Setting is high enough above the top of enriched fuel to start HPCI in
time to prevent fuel uncovering for small breaks, but far enough below normal
levels that spurious HPCI startups are avoided. The Trip Setting is
referenced from the top of enriched fuel.

Four channels of Low - Low Reactor Vessel Water Level Trip Function are
required to be operable only when HPCI is required to be operable to ensure
that no single instrument failure can preclude HPCI initiation.

Amendment No. 75k



vYNPs

BASES: 3.2.A/4.2.A EMERGENCY CORE COOLING SYSTEM (ECCS)

APPLICABLE SAFETY ANALYSES, LCO, and APPLICABILITY (continued)

3.b Low Condensate Storage Tank Level

Low level in the CST indicates the unavailability of an adequate supply of
makeup water from this normal source. Normally the suction valves between
HPCI and the CST are open and, upon receiving a HPCI initiation signal, water
for HPCI injection would be taken from the CST. However, if the water level
in the CST falls below a preselected level, first the suppression pool
suction valves automatically open. When the suppression pool suction valves
both start to open, the CST suction valve automatically closes. This ensures
that an adequate supply of makeup water is available to the HPCI pump. To
prevent losing suction to the pump, the suction valves are interlocked so
that the suppression pool suction valves must both start to open before the
CST suction valve automatically closes. The Trip Function is implicitly
assumed in the accident and transient analyses (which take credit for HPCI)
since the analyses assume that the HPCI suction source is the suppression
pool.

The Low Condensate Storage Tank Level signal is initiated from two level
transmitters. The logic is arranged such that either level transmitter can
cause the suppression pool suction valves to open and the CST suction valve
to close. The Low Condensate Storage Tank Level Trip Function Trip Setting
is high enough to ensure adequate pump suction head while water is being
taken from the CST. The Trip Setting is presented in terms of percent
instrument span.

Two channels of the Low Condensate Storage Tank Level Trip Function are
required to be operable only when HPCI is required to be operable to ensure
that no single instrument failure can preclude HPCI swap to suppression pool
source.

3.c. High Drywell Pressure

High pressure in the drywell could indicate a break in the RCPB. The HPCI
System is initiated upon receipt of the High Drywell Pressure Trip Function
in order to minimize the possibility of fuel damage. The High Drywell
Pressure Trip Function associated with HPCI is not assumed in accident or
transient analyses. It is retained since it is a potentially significant
contributor to risk.

High drywell pressure signals are initiated from four pressure transmitters
that sense drywell pressure. The Trip Setting was selected to be as low as
possible to be indicative of a LOCA inside primary containment.

Four channels of the High Drywell Pressure Trip Function are required to be
operable when HPCI is required to be operable to ensure that no single
instrument failure can preclude HPCI initiation.
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3.d. High Reactor Vessel Water Level

High RPV water level indicates that sufficient cooling water inventory exists
in the reactor vessel such that there is no danger to the fuel. Therefore,
the High Reactor Vessel Water Level signals are used to trip the HPCI turbine
to prevent overflow into the main steam lines (MSLs) to preclude an
unanalyzed event.

High Reactor Vessel Water Level signals for HPCI are initiated from two level
transmitters from the narrow range water level measurement instrumentation.
Both High Reactor Vessel Water Level signals are required in order to close
the HPCI turbine stop valve. This ensures that no single instrument failure
can preclude HPCI initiation. The High Reactor Vessel Water Level Trip
Setting is high enough to avoid interfering with HPCI System operation during
reactor water level recovery resulting from low reactor water level events
and low enough to prevent flow from the HPCI System from overflowing into the
MSLs. The Trip Setting is referenced from the top of enriched fuel.

Two channels of the High Reactor Vessel Water Level Trip Function are
required to be operable only when HPCI is required to be operable.

Automatic Depressurization System (ADS)

4.a. Low - Low Reactor Vessel Water Level

Low RPV water level indicates that the capability to cool the fuel may be
threatened. Should RPV water level decrease too far, fuel damage could
result. Therefore, ADS receives one of the signals necessary for initiation
from this Trip Function. The Low - Low Reactor Vessel Water Level is one of
the Trip Functions assumed to be operable and capable of initiating the ADS
during the accident analyzed in Reference 1. The core cooling function of
the ECCS, along with the scram action of the RPS, ensures that the
requirements of 10 CFR 50.46 are met.

Low - Low Reactor Vessel Water Level signals are initiated from four level
transmitters that sense the difference between the pressure due to a constant
column of water (reference leg) and the pressure due to the actual water
level (variable leg) in the vessel. Four channels of Low - Low Reactor
Vessel Water Level Trip Function are required to be operable only when ADS is
required to be operable to ensure that no single instrument failure can
preclude ADS initiation. Two channels input to ADS trip system logic A,
while the other two channels input to ADS trip system logic B.

The Low - Low Reactor Vessel Water Level Trip Setting is chosen to allow time
for the low pressure core flooding systems to initiate and provide adequate
cooling. The Trip Setting is referenced from the top of enriched fuel.
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4.b High Drywell Pressure

High pressure in the drywell could indicate a break in the RCPB. Therefore,
ADS receives signals necessary for initiation from this Trip Function in
order to minimize the possibility of fuel damage. The High Drywell Pressure
Trip Function is assumed to be operable and capable of initiating the ADS
during accidents analyzed in Reference 1. The core cooling function of the

ECCS, along with the scram action of the RPS, ensures that the requirements

of 10 CFR 50.46 are met.

High drywell pressure signals are initiated from four pressure transmitters
that sense drywell pressure. The Trip Setting was selected to be as low as
possible to be indicative of a LOCA inside primary containment. Four channels
of High Drywell Pressure Trip Function are required to be operable only when
ADS is required to be operable to ensure that no single instrument failure
can preclude ADS initiation. Two channels input to ADS trip system logic A,
while the other two channels input to ADS trip system logic B.

4.c. Time Delay

The purpose of the ADS Time Delay is to delay depressurization of the reactor
vessel to allow the HPCI System time to restore and maintain reactor vessel
water level. Since the rapid depressurization caused by ADS operation is one
of the most severe transients on the reactor vessel, its occurrence should be
limited. By delaying initiation of the ADS function, the operator is given
the chance to monitor the success or failure of the HPCI System to maintain
water level, and then to decide whether or not to allow ADS to initiate or to
inhibit initiation. The ADS Time Delay Trip Function is assumed to be
operable for the accident analyses of Reference 1 that require ECCS
initiation and assume failure of the HPCI System.

There are two ADS Time Delay relays, one in each of the two ADS trip system
logics. The Trip Setting for the ADS Time Delay is chosen to be long enough
to allow HPCI to start and avoid an inadvertent blowdown yet short enough so
that there is still time after depressurization for the low pressure ECCS
subsystems to provide adequate core cooling.

Two channels of the ADS Time Delay Trip Function are only required to be
operable when the ADS is required to be operable to ensure that no single
instrument failure can preclude ADS initiation. One channel inputs to ADS trip
system logic A, while the other channel inputs to ADS trip system logic B.
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4.d. Sustained Low - Low Reactor Vessel Water Level Time Delay

One of the signals received for ADS initiation is High Drywell Pressure.
However, if the event requiring ADS occurs outside the drywell (e.g., main
steam line break outside containment), a high drywell pressure signal may
never be present. Therefore, the Sustained Low - Low Reactor Vessel Water
Level Time Delay Trip Function is used to bypass the High Drywell Pressure
Trip Function after a certain time period has elapsed. The instrumentation is
retained in the TS because ADS is part of the primary success path for
mitigation of a DBA.

There are four Sustained Low - Low Reactor Vessel Water Level Time Delay
relays, two in each of the two ADS trip system logics. The Trip Setting for
the Sustained Low - Low Reactor Vessel Water Level Time Delay is chosen to
ensure that there is still time after depressurization for the low pressure
ECCS subsystems to provide adequate core cooling.

Four channels of the Sustained Low - Low Reactor Vessel Water Level Time Delay
Trip Function are only required to be operable when the ADS is required to be
operable to ensure that no single instrument failure can preclude ADS
initiation.

ACTIONS

Table 3.2.1 ACTION Note 1

Table 3.2.1 ACTION Note l.a is intended to ensure that appropriate actions are
taken if multiple, inoperable, untripped channels within the same Trip
Function result in redundant automatic initiation capability being lost for
the feature(s). Table 3.2.1 ACTION Note l.a features would be those that are
initiated by Trip Function l.a, l.b, 2.b, and 2.c (e.g., low pressure ECCS).
Redundant automatic initiation capability is lost if (a) two Trip Function l.a
channels are inoperable and untripped in the same trip system, (b) two Trip
Function l.b channels are inoperable and untripped in the same trip system,
(c) two Trip Function 2.b channels are inoperable and untripped in the same
system, or (d) two Trip Function 2.c channels are inoperable and untripped in
the same trip system. Each inoperable channel would only require the affected
portion of the associated system of low pressure ECCS and DGs to be declared
inoperable. However, since channels in both associated low pressure ECCS
subsystems (e.g., both CS subsystems) are inoperable and untripped, and the
completion times of Table 3.2.1 ACTION Note l.a started concurrently for the
channels in both subsystems, this results in the affected portions in the
associated low pressure ECCS and DGs being concurrently declared inoperable.

In this situation (loss of redundant automatic initiation capability), the
24 hour allowance of Table 3.2.1 ACTION Note l.b is not appropriate and the
feature(s) associated with the inoperable, untripped channels must be declared
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inoperable within 1 hour. The Table 3.2.1 ACTION Note completion time is
intended to allow the operator time to evaluate and repair any discovered
inoperabilities. For Table 3.2.1 ACTION Note l.a, the completion time only
begins upon discovery of a loss of initiation capability for feature(s) in
both divisions (i.e., that a redundant feature in the same system (e.g., both
CS subsystems) cannot be automatically initiated due to inoperable, untripped
channels within the same Trip Function as described in the paragraph above).
The 1 hour completion time from discovery of loss of initiation capability is
acceptable because it minimizes risk while allowing time for restoration or
tripping of channels.

Because of the diversity of sensors available to provide initiation signals
and the redundancy of the ECCS design, an allowable out of service time of
24 hours has been shown to be acceptable (Ref. 3) to permit restoration of
any inoperable channel to operable status. If the inoperable channel cannot
be restored to operable status within the allowable out of service time, the
channel must be placed in the tripped condition per Table 3.2.1 ACTION Note
l.b. Placing the inoperable channel in trip would conservatively compensate
for the inoperability, restore capability to accommodate a single failure,
and allow operation to continue.

Alternately, if it is not desired to place the channel in trip (e.g., as in
the case where placing the inoperable channel in trip would result in an
initiation), the associated systems must be declared inoperable. With any
applicable Action and associated completion time not met, the associated
subsystem(s) may be incapable of performing the intended function, and the
supported subsystem(s) associated with inoperable untripped channels must be
declared inoperable immediately.

Table 3.2.1 ACTION Note 2

Table 3.2.1 ACTION Note 2.a is intended to ensure that appropriate actions are
taken if multiple, inoperable channels within the same Trip Function result in
automatic initiation capability being lost for the feature(s). Table 3.2.1
ACTION Note 2.a features would be those that are initiated by Trip
Functions l.c, l.d, l.e, l.g, l.h, 2.a, 2.e, 2.h, 2.i, and 2.j (i.e., low
pressure ECCS). Automatic initiation capability is lost if either (a) two
Trip Function l.c channels are inoperable, (b) two Trip Function l.d channels
are inoperable in the same trip system, (c) one Trip Function l.e channel is
inoperable in each trip system, (d) one Trip Function l.g channel is
inoperable in each trip system, (e) two Trip Function l.h channels inoperable
in each trip system, (f) two Trip Function 2.a channels are inoperable, (g)
one Trip Function 2.e channel inoperable in each trip system, (h) two Trip
Function 2.h channels inoperable in the same trip system, (i) one Trip
Function 2.i channel inoperable in each trip system or (j) two Trip Function
2.j channels inoperable in each trip system. Each inoperable channel would
only require the affected portion of the associated system of low pressure

Amendment No. 75p



VYNPS

BASES: 3.2.A/4.2.A EMERGENCY CORE COOLING SYSTEM (ECCS)

ACTIONS (continued)

ECCS to be declared inoperable. However, since channels in both associated
low pressure ECCS subsystems (e.g., both CS subsystems) are inoperable and
untripped, and the completion times of Table 3.2.1 ACTION Note 2.a started
concurrently for the channels in both subsystems, this results in the
affected portions in the associated low pressure ECCS being concurrently
declared inoperable. For Functions l.e and 2.e, the affected portions are
the associated low pressure ECCS pumps.

In this situation (loss of automatic initiation capability), the 24 hour
allowance of Table 3.2.1 ACTION Note 2.b is not appropriate and the feature(s)
associated with the inoperable channels must be declared inoperable within
1 hour. The Table 3.2.1 ACTION Note completion time is intended to allow the
operator time to evaluate and repair any discovered inoperabilities. For
Table 3.2.1 ACTION Note 2.a, the Completion Time only begins upon discovery of
a loss of initiation capability for feature(s) in both divisions (i.e., that a
redundant feature in the same system (e.g., both CS subsystems) cannot be
automatically initiated due to inoperable, untripped channels within the same
Trip Function as described in the paragraph above). The 1 hour completion
time from discovery of loss of initiation capability is acceptable because it
minimizes risk while allowing time for restoration or tripping of channels.

Because of the diversity of sensors available to provide initiation signals
and the redundancy of the ECCS design, an allowable out of service time of
24 hours has been shown to be acceptable (Ref. 3) to permit restoration of any
inoperable channel to operable status. If the inoperable channel cannot be
restored to operable status within the allowable out of service time, the
associated systems must be declared inoperable. With any applicable Action
and associated completion time not met, the associated subsystem(s) may be
incapable of performing the intended function, and the supported subsystem(s)
associated with inoperable channels must be declared inoperable immediately.
The Required Actions do not allow placing the channel in trip since this
action would either cause the initiation or it would not necessarily result in
a safe state for the channel in all events.

Table 3.2.1 ACTION Note 3

Table 3.2.1 ACTION Note 3.a is intended to ensure that appropriate actions are
taken if multiple, inoperable channels within the same Trip Function result in
redundant automatic initiation capability being lost for the feature(s).
Table 3.2.1 ACTION Note 3.a features would be those that are initiated by Trip
Functions 2.d and 2.g (i.e., LPCI). Redundant automatic initiation capability
is lost if one Trip Function 2.d channel is inoperable in each trip system or
if two Trip Function 2.g channels are inoperable in the same trip system.
Each inoperable channel would only require the affected portion of the
associated LPCI subsystem to be declared inoperable. However, since channels
in both associated LPCI subsystems are inoperable and untripped, and the
completion times of Table 3.2.1 ACTION Note 3.a started concurrently for the
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ACTIONS (continued)

channels in both subsystems, this results in the affected portions in the
associated LPCI subsystems being concurrently declared inoperable. Table
3.2.1 ACTION Note 3.a is not applicable to Trip Function 2.d, since this Trip
Function provides backup to administrative controls ensuring that operators
do not divert LPCI flow from injecting into the core when needed. Thus, a
total loss of Trip Function 2.d capability for 24 hours is allowed, since the
LPCI subsystems remain capable of performing their intended function.

In the situation of loss of redundant automatic initiation capability for
Trip Function 2.g, the 24 hour allowance of Table 3.2.1 ACTION Note 3.b is
not appropriate and the feature(s) associated with the inoperable channels
must be declared inoperable within 1 hour. The Table 3.2.1 ACTION Note
completion time is intended to allow the operator time to evaluate and repair
any discovered inoperabilities. For Table 3.2.1 ACTION Note 3.a, the
Completion Time only begins upon discovery of a loss of LPCI initiation
capability due to inoperable, untripped channels within the Trip Function 2.g
as described in the paragraph above. The 1 hour completion time from
discovery of loss of initiation capability is acceptable because it minimizes
risk while allowing time for restoration or tripping of channels.

Because of the redundancy of the ECCS design, an allowable out of service
time of 24 hours has been shown to be acceptable (Ref.3) to permit
restoration of any inoperable channel to operable status. If an inoperable
channel for Trip Function 2.d cannot be restored to operable status within
the allowable out of service time, the channel must be placed in the tripped
condition per Table 3.2.1 ACTION Note 3.b. Placing the inoperable channel in
trip would conservatively compensate for the inoperability, restore
capability to accomodate a single failure, and allow operation to continue.
If an inoperable channel for Trip Function 2.g cannot be restored to operable
status within the allowable out of service time, the associated systems must
be delcared inoperable. With any applicable Action and associated completion
time not met, the associated subsystem(s) may be incapable of performing the
intended function, and the supported subsystem(s) associated with the
inoperable channels must be declared inoperable immediately.

Table 3.2.1 ACTION Note 4

Table 3.2.1 ACTION Note 4.a is intended to ensure that appropriate actions
are taken if multiple, inoperable channels within the same Trip Function
result in redundant automatic initiation capability being lost for the
feature(s). The Table 3.2.1 ACTION Note 4.a feature would be HPCI.
Redundant automatic initiation capability is lost if two Trip Function 3.a or
two Trip Function 3.c channels are inoperable and untripped in the same trip
system logic.

In this situation (loss of redundant automatic initiation capability), the
24 hour allowance of Table 3.2.1 ACTION Note 4.b is not appropriate and the
feature(s) associated with the inoperable, untripped channels must be declared
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inoperable within 1 hour. The Table 3.2.1 ACTION Note completion time is
intended to allow the operator time to evaluate and repair any discovered
ACTIONS (continued)

inoperabilities. For Table 3.2.1 ACTION Note 4.a, the completion time only
begins upon discovery of a loss of HPCI initiation capability due to
inoperable, untripped channels within the same Trip Function as described in
the paragraph above. The 1 hour completion time from discovery of loss of
initiation capability is acceptable because it minimizes risk while allowing
time for restoration or tripping of channels.

Because of the diversity of sensors available to provide initiation signals
and the redundancy of the ECCS design, an allowable out of service time of
24 hours has been shown to be acceptable (Ref. 3) to permit restoration of
any inoperable channel to operable status. If the inoperable channel cannot
be restored to operable status within the allowable out of service time, the
channel must be placed in the tripped condition per Table 3.2.1 ACTION Note
4.b. Placing the inoperable channel in trip would conservatively compensate
for the inoperability, restore capability to accommodate a single failure,
and allow operation to continue.

Alternately, if it is not desired to place the channel in trip (e.g., as in
the case where placing the inoperable channel in trip would result in an
initiation), the HPCI System must be declared inoperable. With any
applicable Action and associated completion time not met, the HPCI System may
be incapable of performing the intended function, and the HPCI System must be
declared inoperable immediately.

Table 3.2.1 ACTION Note 5

Table 3.2.1 ACTION Note 5.a is intended to ensure that appropriate actions
are taken if multiple, inoperable, untripped channels within the same Trip
Function result in a complete loss of automatic component initiation
capability for the HPCI System. Automatic component initiation capability is
lost if two Trip Function 3.b channels are inoperable and untripped. In this
situation (loss of automatic suction swap), the 24 hour allowance of Table
3.2.1 ACTION Note 5.b is not appropriate and the HPCI System must be declared
inoperable within 1 hour after discovery of loss of HPCI initiation
capability. Table 3.2.1 ACTION Note 5.a is only applicable if the HPCI pump
suction is not aligned to the suppression pool, since; if aligned, the Trip
Function is already performed.

The completion time is intended to allow the operator time to evaluate and
repair any discovered inoperabilities. For Table 3.2.1 ACTION Note 5.a, the
completion time only begins upon discovery that the HPCI System cannot be
automatically aligned to the suppression pool due to two inoperable,
untripped channels in the same Trip Function as described in the paragraph

Amendment No. 75s



VYNPS

BASES: 3.2.A/4.2.A EMERGENCY CORE COOLING SYSTEM (ECCS)

ACTIONS (continued)

above. The 1 hour Completion Time from discovery of loss of initiation
capability is acceptable because it minimizes risk while allowing time for
restoration or tripping of channels.

Because of the redundancy of the ECCS design, an allowable out of service
time of 24 hours has been shown to be acceptable (Ref. 3) to permit
restoration of any inoperable channel to operable status. If the inoperable
channel cannot be restored to operable status within the allowable out of
service time, the channel must be placed in the tripped condition or the
suction source must be aligned to the suppression pool per Table 3.2.1 ACTION
Note 5.b. Placing the inoperable channel in trip performs the intended
function of the channel (shifting the suction source to the suppression
pool). Performance of either of the two actions of Table 3.2.1 ACTION Note
5.b will allow operation to continue. If Table 3.2.1 ACTION Note 5.b is
performed, measures should be taken to ensure that the HPCI System piping
remains filled with water. Alternately, if it is not desired to perform
Table 3.2.1 ACTION NOTE 5.b (e.g., as in the case where shifting the suction
source could drain down the HPCI suction piping), the HPCI System must be
declared inoperable. With any applicable Action and associated completion
time not met, the HPCI System may be incapable of performing the intended
function, and the HPCI System must be declared inoperable immediately.

Table 3.2.1 ACTION Note 6

For Trip Function 3.d, the loss of one or more channels results in a loss of
the function (two-out-of-two logic). This loss was considered during the
development of Reference 3 and considered acceptable for the 24 hours allowed
to permit restoration of the inoperable channel to operable status by Table
3.2.1 ACTION Note 6.a. If the inoperable channel cannot be restored to
operable status within the allowable out of service time, the HPCI System
must be declared inoperable. With any applicable Action and associated
completion time not met, the HPCI System may be incapable of performing the
intended function, and the HPCI System must be declared inoperable
immediately. The Required Actions do not allow placing the channel in trip
since this action would either cause the initiation or it would not
necessarily result in a safe state for the channel in all events.

Table 3.2.1 ACTION Note 7

Table 3.2.1 ACTION Note 7.a is intended to ensure that appropriate actions
are taken if multiple, inoperable, untripped channels within the same Trip
Function result in redundant automatic initiation capability being lost for
the ADS. Redundant automatic initiation capability is lost if either (a) one
or more Trip Function 4.a channels are inoperable and untripped in each trip
system logic, or (b) one or more Trip Function 4.b channels are inoperable
and untripped in each trip system.
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ACTIONS (continued)

In this situation (loss of automatic initiation capability), the 96 hour or
8 day allowance, as applicable, of Table 3.2.1 ACTION Note 7.b or 7.c,
respectively, is not appropriate and all ADS valves must be declared
inoperable within 1 hour after discovery of loss of ADS initiation
capability. The completion time is intended to allow the operator time to
evaluate and repair any discovered inoperabilities. For Table 3.2.1 ACTION
Note 7.a, the completion time only begins upon discovery that the ADS cannot
be automatically initiated due to inoperable, untripped channels within the
same Trip Function as described in the paragraph above. The 1 hour
Completion Time from discovery of loss of initiation capability is acceptable
because it minimizes risk while allowing time for restoration or tripping of
channels.

Because of the diversity of sensors available to provide initiation signals
and the redundancy of the ECCS design, an allowable out of service time of
8 days has been shown to be acceptable (Ref. 3) to permit restoration of any
inoperable channel to operable status if both HPCI and RCIC are operable
(Table 3.2.1 ACTION Note 7.c). If either HPCI or RCIC is inoperable, the
time is shortened to 96 hours (Table 3.2.1 ACTION Note 7.b). If the status
of HPCI or RCIC changes such that the completion time changes from 8 days to
96 hours, the 96 hours begins upon discovery of HPCI or RCIC inoperability.
However, the total time for an inoperable, untripped channel cannot exceed
8 days. If the status of HPCI or RCIC changes such that the completion time
changes from 96 hours to 8 days, the 8 day allowable out of service time
begins upon discovery of the inoperable, untripped channel. If the inoperable
channel cannot be restored to operable status within the allowable out of
service time, the channel must be placed in the tripped condition per Table
3.2.1 ACTION Note 7.b or 7.c, as applicable. Placing the inoperable channel
in trip would conservatively compensate for the inoperability, restore
capability to accommodate a single failure, and allow operation to continue.
Alternately, if it is not desired to place the channel in trip (e.g., as in
the case where placing the inoperable channel in trip would result in an
initiation), the ADS must be declared inoperable. With any applicable Action
and associated completion time not met, the ADS may be incapable of
performing the intended function, and the ADS must be declared inoperable
immediately.

Table 3.2.1 ACTION Note 8

Table 3.2.1 ACTION Note 8.a is intended to ensure that appropriate actions
are taken if multiple, inoperable channels within the same Trip Function
result in redundant automatic initiation capability being lost for the ADS.
Redundant automatic initiation capability is lost if either (a) one Trip
Function 4.c channel is inoperable in each trip system logic (i.e., 2
channels are inoperable), (b) one or more Trip Function 4.d channels are
inoperable in each trip system logic, or (c) all Trip Function l.f and 2.f
channels are inoperable.
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ACTIONS (continued)

In this situation (loss of automatic initiation capability), the 96 hour or
8 day allowance, as applicable, of Table 3.2.1 ACTION Note 8.b or 8.c,
respectively, is not appropriate and all ADS valves must be declared
inoperable within 1 hour after discovery of loss of ADS initiation
capability. The completion time is intended to allow the operator time to
evaluate and repair any discovered inoperabilities. For Table 3.2.1 ACTION
Note 8.a, the completion time only begins upon discovery that the ADS cannot
be automatically initiated due to inoperable channels within the same Trip
Function as described in the paragraph above. The 1 hour Completion Time
from discovery of loss of initiation capability is acceptable because it
minimizes risk while allowing time for restoration of channels.

Because of the diversity of sensors available to provide initiation signals
and the redundancy of the ECCS design, an allowable out of service time of
8 days has been shown to be acceptable (Ref. 3) to permit restoration of any
inoperable channel to operable status if both HPCI and RCIC are operable
(Table 3.2.1 ACTION Note 8.c). If either HPCI or RCIC is inoperable, the
time shortens to 96 hours (Table 3.2.1 ACTION Note 8.b). If the status of
HPCI or RCIC changes such that the completion time changes from 8 days to
96 hours, the 96 hours begins upon discovery of HPCI or RCIC inoperability.
However, the total time for an inoperable channel cannot exceed 8 days. If
the status of HPCI or RCIC changes such that the completion time changes from
96 hours to 8 days, the 8 day allowable out of service time begins upon
discovery of the inoperable channel. If the inoperable channel cannot be
restored to operable status within the allowable out of service time, the ADS
must be declared inoperable. With any applicable Action and associated
completion time not met, the ADS may be incapable of performing the intended
function, and the ADS must be declared inoperable immediately. The Required
Actions do not allow placing the channel in trip since this action would not
necessarily result in a safe state for the channel in all events.

SURVEILLANCE REQUIREMENTS

Surveillance Requirement 4.2.A.1

As indicated in Surveillance Requirement 4.2.A.1, ECCS instrumentation shall
be checked, functionally tested and calibrated as indicated in Table 4.2.1.
Table 4.2.1 identifies, for each ECCS Trip Function, the applicable
Surveillance Requirements.

Surveillance Requirement 4.2.A.1 also indicates that when a channel is placed
in an inoperable status solely for performance of required Surveillances,
entry into associated LCO and required Actions may be delayed for up to
6 hours as follows: (a) for Trip Function 3.d; and (b) for Trip Functions
other than 3.d provided the associated Trip Function or redundant Trip
Function maintains initiation capability. Upon completion of the
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SURVEILLANCE REQUIREMENTS (continued)

Surveillance, or expiration of the 6 hour allowance, the channel must be
returned to operable status or the applicable LCO entered and required
Actions taken. This allowance is based on the reliability analysis (Ref. 3)
assumption of the average time required to perform channel Surveillance.
That analysis demonstrated that the 6 hour testing allowance does not
significantly reduce the probability that the ECCS will initiate when
necessary.

Surveillance Requirement 4.2.A.2

The Logic System Functional Test demonstrates the operability of the required
initiation logic and simulated automatic operation for a specific channel.
The simulated automatic actuation testing required by the ECCS Technical
Specifications and Diesel Generator Technical Specifications overlaps this
Surveillance to provide testing of the assumed safety function. For the ADS
Trip Functions, this Logic System Functional Test requirement does not
include solenoids of the ADS valves. However, a simulated automatic
actuation, which opens all pilot valves of the ADS valves, shall be performed
such that each trip system logic can be verified independent of its redundant
counterpart. In addition, for the ADS Trip Functions, the Logic System
Functional Test will include verification of operation of all automatic
initiation inhibit switches by monitoring relay contact movement.
Verification that the ADS manual inhibit switches prevent opening all ADS
valves will be accomplished in conjunction with Surveillance Requirement
4.5.F.I. The Frequency of "once every Operating Cycle" is based on the need
to perform this Surveillance under the conditions that apply during a plant
outage and the potential for an unplanned transient if the Surveillance were
performed with the reactor at power. Operating experience has demonstrated
that these components will usually pass the Surveillance when performed at
the specified Frequency.

Table 4.2.1, Check

Performance of an Instrument Check once per day for Trip Functions l.a, l.b,
l.g, l.h, 2.b, 2.c, 2.i, 2.j, 3.a, 3.c, 4.a, and 4.b, ensures that a gross
failure of instrumentation has not occurred. An Instrument 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 something even more
serious. An Instrument Check will detect gross channel failure; thus, it is
key to verifying the instrumentation continues to operate properly between
each Calibration. Agreement criteria are determined by the plant staff based
on a combination of the channel instrument uncertainties, including indication
and readability. If a channel is outside the criteria, it may be an
indication that the instrument has drifted outside its limit. The Frequency
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SURVEILLANCE REQUIREMENTS (continued)

is based upon operating experience that demonstrates channel failure is rare.
The Instrument Check supplements less formal, but more frequent, checks of
channels during normal operational use of the displays associated with the
channels required by the LCO.

Table 4.2.1, Functional Test

For Trip Functions l.a, l.b, l.c, 1.d, l.f, 1.g, l.h, 2.a, 2.b, 2.c, 2.d,
2.f, 2.g, 2.h, 2.i, 2.j, 3.a, 3.b, 3.c, 3.d, 4.a, and 4.b, a Functional Test
is performed on each required channel to ensure that the channel will perform
the intended function. Any setpoint adjustment shall be consistent with the
assumptions of the current plant specific setpoint methodology. The
Frequency of "Every 3 Months" is based on the reliability analysis of
Reference 3.

Table 4.2.1, Calibration

For Trip Functions l.a, 1.b, 1.c, l.d, l.e, l.f, 2.a, 2.b, 2.c, 2.d, 2.e,
2.f, 2.g, 2.h, 3.a, 3.b, 3.c, 3.d, 4.a, 4.b, 4.c, and 4.d, an Instrument
Calibration is a complete check of the instrument loop and the sensor. This
test verifies that the channel responds to the measured parameter within the
necessary range and accuracy. An Instrument Calibration leaves the channel
adjusted to account for instrument drifts between successive calibrations
consistent with the plant specific setpoint methodology. The specified
Instrument Calibration Frequencies are based upon the time interval
assumptions for calibration used in the determination of the magnitude of
equipment drift in the associated setpoint analyses.

For Trip Functions l.a, l.b, l.c, l.d, 2.a, 2.b, 2.c, 2.d, 2.g, 2.h, 3.a,
3.c, 3.d, 4.a, and 4.b, a calibration of the trip units is required (Footnote
(a)) once every 3 months. Calibration of the trip units provides a check of
the actual setpoints. The channel must be declared inoperable if the trip
setting is discovered to be less conservative than the calculational as-found
tolerances specified in plant procedures. The Frequency of every 3 months is
based on the reliability analysis of Reference 3 and the time interval
assumption for trip unit calibration used in the associated setpoint
calculation.

REFERENCES

1. UFSAR, Section 6.5.

2. UFSAR, Chapter 14.

3. NEDC-30936-P-A, BWR Owners' Group Technical Specification Improvement
Methodology (With Demonstration for BWR ECCS Actuation Instrumentation),
Parts 1 and 2, December 1988.
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3.2 tIMITING CONDITIONS FOR
OPERATION
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1 4.2 SURVEILLANCE REQUIREMENTS

3.2 PROTECTIVE INSTRUMENT SYSTEMS

Applicability:

Applies to the operational status
of the plant instrumentation
systems which initiate and
control a protective function.

Objective:

To assure the operability of
protective instrumentation
systems.

Specification:

A. Emergency Core Cooling System

4.2 PROTECTIVE INSTRUMENT SYSTEMS

Applicability:

Applies to the surveillance
requirements of the
instrumentation systems which
initiate and control a protective
function.

Objective:

To verify the operability of
protective instrumentation
systems.

Specification: )
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TABLE 3.2.1
(Cont 'd)

EMERGENCY CORE COOLING SYSTSM 1gT IO INSTRUMENTATION ,g;;=E -
.Is, ,^l

_ 14
High Pressure Coolant Injection System

Minimum Number of
Operable Instrument
Channels per Trip

e �red A ION Who
(For�{nimum onditip�sperati$�

Ar Not Sa t"is �i'�

I

'3 a

3.c

3.C.
I

A3cer_ I

A• I Trip Function
J-%. .

Low-Low Reactor Vessel Water
Level (-g-2{; S~-

Low Condensate Storage 'Tank
Water Level

High Drywe911JZossureE
_-10 01(A;L3)

OT SyP mLogH
High Reactor Vessel Water
Level {/Z:52 (

r~3 asj_,Cj
Note e

Note @ )

<W E3

<177 inchs Axov;F
,Z1fi dfl A d1

Note

N Mote L-f

|Note

Amendment No. A4, 4S, 44, 644, 186 4 1



VYNPS

TABLE 3.2.1
(Cont'd)

EMERGENCY CORE COOLING SYSTEM INSTRUMENTATION

Automatic Depressurization

IMinimum Number of
Operable Instrument
Channel pR.._3ip _____

System ote4--\- Trip - etn

Required ACTION When
Minimum Conditions

For Operation
Are Not SatisfiedTrip Function

4.0'

.21 . >

ZI me-

4, C I

2

2

1

(Note 8)

(Note 8)

Note 8)

Note 8)

Low-Low Reactor Vessel Water
Level T-,23-

High Drywell Pressure I

Time Delay

TipM ystepyLogi l

TieDea

<2.5 psig

Note

Note

<120 seconds Note D
-0) _ __~8 mi.. , n s -o

<8 minutes Note Ax_ ̂>

Amendment No. 44, 4105, 4-64, 186
42
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/ TABLE 3.2.1
/(Cont'd)

RECIRCULATION PUMP TRIP ACTUATION INSTRUMENTATION

Recirculation Pump Trip - A & B (Note 12 \
Minimum-Number of Required ACTION When

Operable Instrument Minimum Conditibns
Channels per Trip For Operation

System Trip Function Trip Level Setting Are Not Satisfied

2 (Note 8) Low-Low Reactor Vessel Water > 6' 10.5" above top of Note 19
Level (LM-2-3-68(A-D)) enriched fuel

2 (Note 8) High Reactor Pressure < 1150 psig Note 19
(PM-2-3-54(A-D))

k 2 (Note 8) Time Delays (2-3-68(A-D)(X)) < 10 seconds Note 19

1 Trip Systems Logic -- Note 2

Amendment No. 5.&, 4&, 34, #S4, 4s, 186 43
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TABLE 3.2.1 OE

Ea of the t Core Spr LPCI and e subsys are initiap d a a-nd
Cnrleof trip sfle.The subsystem "a' N Pidaentical tothe LE '--I

If the minimum number of operable instrument channels are not available
the inoperable channel shall be tripped using test jacks or other
permanently installed circuits. If the channel cannot be tripped by the
means stated above, that channel shall be made operable within 24 hours or
an orderly shutdown shall be initiated and the reactor shall be in the col
_shutdown condition within 24 hours

yfiOne o e twiot sstemswill init-a4e the minixrum n e
oper ae chanpels inone trip tem s not av ble, the rte

|of iecifacat.4n 3;5.F.2 and (5 .F.3 shall ap . If the mixt'mum nui~er o
operable channels is not available in both

.ecifications .5.F3 sh a

7. Oid~trip sys 1Je arrangedv'xn a two-s u 4f-two

When a channel is placed in an inoperable status solely for performance of
required surveillances, entry into associated Limiting Conditions Fod
Operation and required ACTIONS may be delayed for up to 6 hours.titO-d *,

the associated Trip Function or redundant Tri2 Function maintains ECCS
iiitocaaiiy R eicltion Pump Trip cap..il.,t...---

v _ .... .......... *

When a channel is placed in an inoperable.status solely xor fpf e*rnc o
reqire suveilanes, entry into associated Limiting Conditions For
Opeatin ad rquied ACTIONS may be delayed for up to 6 hours. _o

.| a. With one or more channels inoperable f Core Spray and/or LPCI:

Within one hour firzdiscoveryof loss of'initiation capability for
' feature(s) in o divisiordiryeclare the associated systems inoperable,

andI Within 24 hours, place channel in trip.
g If required actions and associated completion timebs of actions A or B

are not met, immediately declare the associated systems inoperable.

2. 0 With one or more channels inoperable for injection perFMssiv /
recirculation discharge valve permiss

J. Within one hour From discovey of loss of initiation capability for
feature(s) in i divisiohp declare the associated systems inoperable,
and
Within 24 hours, restore channel to operable status.
If required actions and associated completion times of actions A or B
are not met, immediately declare the associated systems inoperable.

Amendment No. i&s, 4-64, 186 4 4
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TABLE 3.2.1 NOTES (Cont'd)

VYNPS

With one or more actuation timer channels inoperable for Core Spray and/or
LPCI:

Within one hour from disco eryof loss of initiation capability for
feature(s) in Agedivisio clare the associated systems inoperable,
and hor,0i~i~ iiL I

i Within 24 hours,0 If required actions and associated completion times of actions A or B
are not met, immediately declare the associated systems inoperable.

With channels inoperable for-Containment Spray:

ithin one hour from discovery of loss of LPCI System initiation
capability, declare the 2 ystem inoperable, and
Within 24 hours, place channel in trip for High Drywell Pressure and
restore channel to operable status for Reactor Vessel Shroud Level.
If required action and associated completion times of actions A and B
are not met, immediately declare the e inoperable.

With one or more channels inoperable for HPCI- -

Within one hour from discovery of loss of1ystem initiation capability,
declare the HPCI System inoperable, and
Within 24 hours, place channel in trip.0 If required actions and associated completion times of actions A or B
are not met, immediately declare the HPCI System inoperable.

With one or more channels inoperable for HPCI

Within one hour from discovery of loss of initiation capability while
suction for the HPCI System is aligned to the CST, declare the HPCI
System inoperable, andI Within 24 hours, place channel in trip or align suction for the HPCI
System to the suppression pool.

0 If required actions and associated completion times of actions A or B
are not met, immediately declare the HPCI System inoperable.

@ With one or more channels inoperable for HPCI:

0
Within 24 hours, restore channel to operable status.
If required action and associated completion time of action A is not
met, immediately declare HPCI System inoperable.

With one or more channels 0l erable for ADS:

A. Within o ourfrom discovery of loss of ADS initiation capability in
o ip syste @ declare ADS inoperable, and

B. Within 96 hours from discovery of an inoperable channel concurrent with
HPCI or RCIC System inoperable, place the channel in trip, and

C. Within 8 days, place a channel in trip.
D. If required actions and associated completion times of actions A, B or C

are not met, immediately declare ADS inoperable.

Amendment No. 186 44a
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TABLE 3.2.1 OTES (Cont'd)

Q With one or r. e channels inoperable for ADS:

W it -n one hour ra icovery of loss of ADS initiation capability in
6o trip systen declare ADS inoperable, and
Within 96 hours from discovery of an inoperable channel concurrent with
HPCI or RCIC System inoperable, restore channel to operable status, and

.g* Within 8 days, restore channel to operable status.
If required actions and associated completion times of actions A, B or C
are not met, immediately declare ADS inoperable.

19. With one or more channels inoperable for Recirculation Pump Trip:

A. Within one hour from discovery of loss of Recirculation Pump Trip
capability restore one Trip Function or remove the associated
recirculation pump from service in 6 hours or be in Startup/Hot Standby
in 6 hours.

B. Within 14 days from discovery of an inoperable channel, restore channel
* to operable status or place in trip, and
C. Within 72 hours from discovery of one trip function capability not

maintained, restore trip function to operable status and,
D. If required actions and associated completion times of actions A, B or C

are not met, immediately remove the associated recirculation pump from
service in 6 hours or be in Startup/Hot Standby in 6 hours.

OA.

Amendment No. 186 44b
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clix TABLE 4.2.1

('4~4pDi TESCU4D 4:ATF_=0' FREQUENCIES

EMERGENCY CORE COOLING fC-ET-154O INSTRUMENTATION

Care Spray System

Functional Teso e31 CaiibratLOMM

Every Three Months 1Once/Operating Cycle

Every Three Months (Once/OperatingCycle

_ _ _ _ _

C

Trip Function

High Drywell Pressure

Low-Low Reactor Vessel
Water Level

Low sla :_col2Eure

Low Reactor Pressure\

Pump
Discha Presure

Auxiliary Power Monitor

Pump Bus Power Monitor

Trip System Logic

Par bk-* '\t ?>-

A.D

L.

Instrument Check

Once Each Day

. Once Each Day

Every Three Months

Every Three Months

Every Three Months

Every Three Months

Every Three Months

Once/Operating Cycle

Every Three Months

1.1

1.eI.
I eI .Z,.A.

1. e,

None

None

nce/rat/no cYcle)

Once

Once

Each Day
___I no.,
bacn a ay y

0

;

Amendment No. &5, -4, 404, 1144, 140, 14-z, .S4, 186 59
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2.

2.

2.

2.

,4

*I

C.

(

C)

I'1

TABLE 4.2.1
(Cont'd)

(E'TE ND FREQUENCIES

EMERGENCY CORE COOLING dSrMF:tY!: INSTRUMENTATION

Low Pressure Coolant Injection System

Trip Function Functional Test Instrument Check

Low Reactor Pressure Every Three Months Once/Operating Cycle --

High Drywell Pressure L, ' Every Three Months Once/Operating Cycle t Once Each Day

Low-Low Reactor Vessel Every Three Months Once/Operating Cycle Once Each Day
Water Level

Reactor Vessel Shroud Every Three Months bOnce/Oper atin Cc
Level

Low Reactor Pressure Every Three Months Every Three Months --
(PS-2-128A/B)

RHR Pump Discharge Every three Months Every Three Months --
Pressure

High Dr well Pressure Every Three Months Once/Operating Cycle - (

Low Reactor Pressure 1 Every Three Months tpnce/Operating Cycle -2

2

;K q,'

n

.. frTzU5AB(M)r-J

.. Auxiliary Power Monitor Every Three Months

Pump Bus Power Monitor *Every Three Months

2.A .. Trip System Logic Once/Operating Cycle

, e CI ( C Af

Amendment No. 14, -G, 74, G G, * 10, 44, 1^49, 4-44, 442, 186

None

None

fA 7n ra ig Cycle

Once Each Day

Once Each Day

__ AS

60
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Trip Function

3 q I Low-Low Reactor Vessel
Water Level

Low Condensate Storage
3~ i Tank Water Level

5 J | High Drywell Pressure

P 7 A- ,Trip System Logic

TABLE 4.2.1
(Cont'd)

h D - N D FREQUENCIES

EMERGENCY CORE COOLING INSTRUMENTATION

High Pressure Coolant Injection System
Functional Test Calibration Instrument Check

Every Three Months once/operating cycle Once each day

Every Three Months Every three months ; -A

Every Three Months e/operating cycle Once each day

Once/operating cycle --

Every Three Months 4once/operating cycle

%i E!133, .n. f.. I

A. I High Reactor Vessel
Water Level

e% ___F .-511

Amendment No. 4F, 4, ;4, As, 4G6, 144, -144, 186 61
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TABLE 4.2.1
(Cont'd)

( b TE ND ~ ~FREQUENCIES

EMERGENCY CORE COOLING ~ INSTRUMENTATION

Automatic-Depressurization systsm
Functional Testt- Calibration CA-, Instrument Check

Every Three Months ,Qnce/Operating Cycle Once Each Day

Every Three Months Once/Operating Cycle nce Each Day

Once/Opersatin Cycle 4n-ce7/Operatin Cycl --

Trip Function

4 Low-Low Reactor Vessel
' Water Level

4.6 1

I. C

4. j

High Drywell Pressure

TrSp System oaic
Lic-x t S Yenodyo

-ri'm- -DJr-U

S v ,-Gf \ -(-Lzc (C f
L.,,6,( tss ( toD' <

')_ E-3
4]Eo� �and 1�ETj

- Efl

Amendment No. 64, ;4, 1O", aG4, 186 62
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TABLE 4.2.1
(ContI d)

MINIMUM TEST AND CALIBRATION FREQUENCIES

EMERGENCY CORE COOLING ACTUATION INSTRUMENTATION

Recirculation Pump Trip Actuation system
Trip Function Functional Test(8) Calibration(8) Instrument Check

Low-Low Reactor Vessel Every Three Months (Note 4) Once/Operating Cycle Once Each Day
Water Level

High Reactor Pressure Every Three Months (Note 4) Once/Operating Cycle Once Each Day

Trip System Logic Once/Operating Cycle Once/Operating Cycle --

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ,_ _ _ _ * * _...

Amendment No. 6&, ;46, 64r, 186 63
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gTAhw 4 byOTEy

2. Dunn ach refueling outage, imulated automatic act ion which opens
all ilot valves shall be p formed such that each ip system logic can

Unveifie inependent o'its redundant counterpr __~

ogic calibrat V shall include o time delay relays and
ers necessary for pro r functioning of e trip system.

f4. This instrumentation is excepted from functional test definition.
functional test will consist of injecting a simulated electrical signal
into the measurement channel.

e. eeted.

~6.,/'Delety .

I ~/D e ged.t

(8. Functi9al tests and calibr ions are not require .,4wen syste aen

_wereq ed to be operable.

f 9. The thermocouples associated with safety/relief valves and safety valve
position, that may be used for back-up position indication, shall be

e operable every operating cycle.

'10. Separate functional tests are not required for this instrumentation. The
calibration and integrated ECCS tests which are performed once per
operating cycle will adequately demonstrate proper equipment operation.

11 rpsystem 1 ic functional tests wilyinclude verificatio ooprton)
of all auto tic initiation inhibit itches by monitorin relay contact,
movement./ Veification that the _O ual inhibit switchesX event op:ningS
all re ef valves will be acco Ished in conjunction th
Sect n 4.5.F.1.

12. Trip system logic testing is not applicable to this function.. If the
required surveillance frequency (every Refueling outage) is not met,
functional testing of the Reactor Mode Switch-Shutdown Position function
shall be initiated within 1 hour after the reactor mode switch is placed
incing a scheduled Refueling outage.,

* . ~ * ~ .. ,. .. _ ;._..4 -

13. Includes calibration of the RBM Reference Downscale function (i.e., RBM
upscale function is not bypassed when >30t Rated Thermal Power).

Amendment No. Go, 94, a-r-S, 14&, a-64, 46, 241, 212 74
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3.2 LIMITING CONDITIONS FOR
OPERATION

4.2 SURVEILLANCE REQUIREMENTS

3.2 PROTECTIVE INSTRUMENT SYSTEMS

B. Primary Containment Isolation

The primary containment
isolation instrumentation for
each Trip Function in Table
3.2.2 shall be operable in
accordance with Table 3.2.2.

4.2 PROTECTIVE INSTRUMENT SYSTEMS

B. Primary Containment Isolation

1. The primary containment
isolation instrumentation
shall be checked,
functionally tested and
calibrated as indicated in
Table 4.2.2.

When a primary containment
isolation channel, and/or
the affected primary
containment isolation
valve, is placed in an
inoperable status solely
for performance of
required instrumentation
surveillances, entry into
associated Limiting
Conditions for Operation
and required Actions may
be delayed for up to 6
hours provided the
associated Trip Function
maintains isolation
capability.

2. Perform a Logic System
Functional Test of Primary
Containment isolation
instrumentation Trip
Functions once every
Operating Cycle.

Amendment No. 43
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Table 3.2.2 (page 1 of 3)
Primary Containment Isolation Instrumentation

ACTIONS
WHEN ACTIONS

APPLICABLE MODES REQUIRED REQUIRED REFERENCED
OR OTHER CHANNELS CHANNELS FROM
SPECIFIED PER TRIP ARE ACTION TRIP

TRIP FUNCTION CONDITIONS SYSTEM INOPERABLE NOTE 1 SETTING

1. Main Steam Line

Isolation

a.Low-Low Reactor
Vessel Water

Level

b.High Main Steam
Line Area

Temperature

RUN, STARTUP/HOT
STANDBY, HOT
SHUTDOWN, Refuel"a)

RUN, STARTUP/HOT
STANDBY, HOT
SHUTDOWN, Refuel(a)

2

8

Note 1 Note 2.a 2 82.5

inches

Note 1 Note 2.a S 196 OF for
channels
monitoring
outside

steam
tunnel

and

• 200 OF for
channels
monitoring

inside
steam
tunnel

c.High Main Steam

Line Flow
RUN, STARTUP/HOT
STANDBY, HOT
SHUTDOWN, Refuel'&'

2 per
main
steam
line

Note 1 Note 2.a • 140% of
rated flow

d.Low Main Steam
Line Pressure

RUN 2 Note 1 Note 2.c 2 800 psig

e.High Main Steam
Line Flow - Not
in RUN

f.Condenser Low
Vacuum

STARTUP/HOT
STANDBY, HOT
SHUTDOWN, Refuel(a)

RUN, STARTUP/HOT
STANDBY (b), HOT
SHUTDOWN (,

Refuel l and b)

2

2

Note 1 Note 2.a S 40% of
rated flow

Note 1 Note 2.a • 12

inches Hg

absolute

2. Primary

Containment
Isolation

a.Low Reactor

Vessel Water

Level

b.High Drywell
Pressure

RUN, STARTUP/HOT

STANDBY, HOT
SHUTDOWN, Refuel(&)

RUN, STARTUP/HOT
STANDBY, HOT
SHUTDOWN, Refuel (a

2

2

Note 1 Note 2.b 2 127.0

inches

Note 1 Note 2.b • 2.5 psig

(a) With reactor coolant temperature > 212 OF.

(b) With any turbine stop valve or turbine bypass valve not closed.

Amendment No. 44
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Table 3.2.2 (page 2
Primary Containment Isolation

of 3)
Instrumentation

ACTIONS

WHEN ACTIONS
APPLICABLE MODES REQUIRED REQUIRED REFERENCED

OR OTHER CHANNELS CHANNELS FROM
SPECIFIED PER TRIP ARE ACTION TRIP

TRIP FUNCTION CONDITIONS SYSTEM INOPERABLE NOTE 1 SETTING

3. High Pressure
Coolant Injection

(HPCI) System

Isolation

a.High Steam Line

Space
Temperature

b.High Steam Line

d/p (Steam Line
Break)

c.Low Steam
Supply Pressure

d.High Main Steam

Line Tunnel
Temperature

e.High Main Steam
Line Tunnel
Temperature Time
Delay

RUN, STARTUP/HOT
STANDBY, HOT
SHUTDOWN, Refuella)

RUN, STARTUP/HOT
STANDBY, HOT
SHUTDOWN, Refuel(a)

RUN, STARTUP/HOT
STANDBY(c), HOT
SHUTDOWNS(),

Refuel ')

RUN, STARTUP/HOT
STANDBY, HOT

SHUTDOWN, Refuel'a)

RUN, STARTUP/HOT
STANDBY, HOT
SHUTDOWN, Refuel(a

6

1

4

2

1

Note 1 Note 2.d S 196 `F

Note 1 Note 2.d • 195
inches of

water

Note 1 Note 2.d 2 70 psig

Note 1 Note 2.d S 200 OF

Note 1 Note 2.d < 35
minutes

4. Reactor Core

Isolation Cooling
(RCIC) System
Isolation -

a.High Main Steam
Line Tunnel
Temperature

b.High Main Steam
Line Tunnel
Temperature Time

Delay

c.High Steam Line

Space
Temperature

RUN, STARTUP/HOT

STANDBY, HOT
SHUTDOWN, Refuel'a)

RUN, STARTUP/HOT
STANDBY, HOT
SHUTDOWN, Refuel(&)

RUN, STARTUP/HOT
STANDBY, HOT
SHUTDOWN, Refuel(a

2

1

6

Note 1

Note 1

Note 1

Note 2.d • 200 0F

Note 2.d S 35
minutes

Note 2.d 5 196 OF

(a) With reactor coolant temperature > 212 *F.

(c) With reactor steam pressure > 150 psig.

Amendment No. 45
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Table 3.2.2 (page 3 of 3)
Primary Containment Isolation Instrumentation

ACTIONS
WHEN ACTIONS

APPLICABLE MODES REQUIRED REQUIRED REFERENCED
OR OTHER CHANNELS CHANNELS FROM

SPECIFIED PER TRIP ARE ACTION TRIP
TRIP FUNCTION CONDITIONS SYSTEM INOPERABLE NOTE 1 SETTING

4. RCIC System
Isolation
(Continued)

d.High Steam Line RUN, STARTUP/HOT 1 Note 1 Note 2.d S 195
d/p (Steam Line STANDBY, HOT inches of
Break) SHUTDOWN, Refuel(&) water

e.High Steam Line RUN, STARTUP/HOT 1 Note 1 Note 2.d 2 3 seconds
d/p Time Delay STANDBY, HOT and

SHUTDOWN, Refuels' < 7 seconds

f.Low Steam RUN, STARTUP/HOT 4 Note 1 Note 2.d 2 50 psig
Supply Pressure STANDBY(C), HOT

SHUTDOWN(c),
Refuel(c)

5. Residual Heat
Removal Shutdown
Cooling Isolation

a.High Reactor RUN, STARTUP/HOT 1 Note 1 Note 2.d S 150 psig
Pressure STANDBY, HOT

SHUTDOWN' Refuel(a)

(a)

(c)

With reactor coolant temperature > 212 OF.

With reactor steam pressure > 150 psig.

Amendment No. 4 6
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Table 3.2.2 ACTION Notes

1. With one or more required Primary Containment Isolation Instrumentation
channels inoperable, take all of the applicable Actions in Notes l.a and
l.b below.

a. With one or more Trip Functions with one or more required channels
inoperable:

1) For Trip Functions 2.a and 2.b, place any inoperable channel in
trip within 12 hours; and

2) For Trip Functions 3.e, 4.b, and 4.e, restore any inoperable
channel to operable status within 24 hours; and

3) For all other Trip Functions, place any inoperable channel in
trip within 24 hours.

b. With one or more Trip Functions with isolation capability not
maintained:

1) Restore isolation capability within 1 hour.

Penetration flow paths, isolated as a result of complying with the above
Actions, may be unisolated intermittently under administrative controls.

If any applicable and associated completion time of Note l.a or l.b is not
met, take the applicable Actions of Note 2 below and referenced in Table
3.2.2 for the channel.

2. a. Isolate the associated Main Steam Line within 12 hours (penetration flow
paths may be unisolated intermittently under administrative control); or
Place the reactor in HOT SHUTDOWN within 12 hours and place the reactor
in COLD SHUTDOWN within the next 12 hours.

b. Place the reactor in COLD SHUTDOWN within 24 hours.

c. Place the reactor in STARTUP/HOT STANDBY within 8 hours.

d. Isolate the affected penetration flow path within 1 hour (penetration
flow paths may be unisolated intermittently under administrative
control).

Amendment No. 47
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Table 4.2.2 (page 1 of 2)
Primary Containment Isolation Instrumentation

Tests and Frequencies

TRIP FUNCTION

1. Main Steam Line
Isolation

a. Low-Low Reactor
Vessel Water Level

b. High Main Steam Line
Area Temperature

c. High Main Steam Line
Flow

d. Low Main Steam Line
Pressure

e. High Main Steam Line
Flow - Not in RUN

f. Condenser Low Vacuum

2. Primary Containment
Isolation

a. Low Reactor Vessel
Water Level

b. High Drywell
Pressure

3. High Pressure Coolant
Injection (HPCI) System
Isolation

a. High Steam Line
Space Temperature

b. High Steam Line d/p
(Steam Line Break)

c. Low Steam Supply
Pressure

d. High Main Steam Line
Tunnel Temperature

e. High Main Steam Line
Tunnel Temperature
Time Delay

CHECK FUNCTIONAL TEST CALIBRATION

Once/Day

NA

Once/Day

NA

Once/Day

NA

NA

Once/Day

NA

NA

NA

NA

NA

Every

Every

Every

Every

Every

Every

Every

Every

Every

Every

Every

Every

3 Months

3 Months

3 Months

3 Months

3 Months

3 Months

3 Months

3 Months

Every 3 Months(a),
Once/Operating Cycle

Each Refueling Outage

Every 3 Monthsca),
Once/Operating Cycle

Every 3 Months

Every 3 Months(^),
Once/Operating Cycle

Every 3 Months

Every 3 Months(a),
Once/Operating Cycle

Every 3 Months&,
Once/Operating Cycle

Each Refueling Outage

Every 3 Months

Every 3 Months

Each Refueling Outage

Once/Operating Cycle

3 Months

3 Months

3 Months

3 Months

NA

(a) Trip unit calibration only.

Amendment No. 48
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Table 4.2.2 (page 2 of 2)
Primary Containment Isolation Instrumentation

Tests and Frequencies

TRIP FUNCTION CHECK FUNCTIONAL TEST CALIBRATION

4. Reactor Core Isolation
Cooling (RCIC) System
Isolation

a. High Main Steam Line NA Every 3 Months Each Refueling Outage
Tunnel Temperature

b. High Main Steam Line NA NA Once/Operating Cycle
Tunnel Temperature
Time Delay

c. High Steam Line NA Every 3 Months Each Refueling Outage
Space Temperature

d. High Steam Line d/p NA Every 3 Months Every 3 Months
(Steam Line Break)

e. High Steam Line d/p NA Every 3 Months Every 3 Months
(Steam Line Break)
Time Delay

f. Low Steam Supply NA Every 3 Months Every 3 Months
Pressure

5. Residual Heat Removal
Shutdown Cooling
Isolation

a. High Reactor NA Every 3 Months Every 3 Months
Pressure

Amendment No. 4 9



Proposed

Bases

3.2.B and 4.2.B

Primary Containment Isolation



VYNPS

BASES: 3.2.B/4.2.B PRIMARY CONTAINMENT ISOLATION

BACKGROUND

The primary containment isolation instrumentation automatically initiates
closure of appropriate primary containment isolation valves (PCIVs). The
function of the PCIVs, in combination with other accident mitigation systems,
is to limit fission product release during and following postulated Design
Basis Accidents (DBAs). Primary containment isolation within the time limits
specified for those isolation valves designed to close automatically ensures
that the release of radioactive material to the environment will be consistent
with the assumptions used in the analyses for a DBA.

The isolation instrumentation includes the sensors, relays, and switches that
are necessary to cause initiation of primary containment and reactor coolant
pressure boundary (RCPB) isolation. Most channels include electronic
equipment (e.g., trip units) that compares measured input signals with
pre-established setpoints. When the setpoint is exceeded, the channel output
relay actuates, which then outputs a primary containment isolation signal to
the isolation logic. Functional diversity is provided by monitoring a wide
range of independent parameters. The input parameters to the isolation logics
are (a) reactor vessel water level, (b) area ambient temperatures, (c) main
steam line (MSL) flow, (d) main steam line pressure, (e) condenser vacuum, (f)
drywell pressure, (g) high pressure coolant injection (HPCI) and reactor core
isolation cooling (RCIC) steam line d/p, (h) HPCI and RCIC steam line
pressure, and (i) reactor vessel pressure. Redundant sensor input signals
from each parameter are provided for initiation of isolation.

Primary containment isolation instrumentation has inputs to the trip logic of
the isolation functions listed below.

1. Main Steam Line Isolation

The Low - Low Reactor Vessel Water Level, Low Main Steam Line Pressure, High
Main Steam Line Flow - Not in RUN, and Condenser Low Vacuum Trip Functions
each receive inputs from four channels. The outputs of these channels are
combined in a one-out-of-two taken twice logic to initiate isolation of all
main steam isolation valves (MSIVs), MSL drain valves, and recirculation loop
sample isolation valves.

The High Main Steam Line Flow Trip Function uses 16 flow channels, four for
each steam line. One channel from each steam line inputs to one of the four
trip strings. Two trip strings make up each trip system and both trip
systems must trip to cause an isolation of all MSIVs, MSL drain valves, and
recirculation sample isolation valves. Each trip string has four inputs (one
per MSL), any one of which will trip the trip string. The trip strings are
arranged in a one-out-of-two taken twice logic. This is effectively a
one-out-of-eight taken twice logic arrangement to initiate isolation.

The High Main Steam Line Area Temperature Trip Function receives input from
16 channels, four for each of four main steam line areas. The logic is
arranged similar to the High Main Steam Line Flow Trip Function. One channel
from each steam tunnel area inputs to one of four trip strings. Two trip
strings make up a trip system and both trip systems must trip to cause
isolation.

MSL Isolation Trip Functions isolate the Group 1 valves.
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BACKGROUND (continued)

2. Primary Containment Isolation

The Low Reactor Vessel Water Level and High Drywell Pressure Trip Functions
each receive inputs from four channels. For each Trip Function, the outputs
of these channels are combined in a one-out-of-two taken twice logic to
initiate isolation of the PCIVs identified in Reference 1.

Primary Containment Isolation Trip Functions isolate the Groups 2, 3, and 4
valves. Group 5 valves are also isolated by the Low Reactor Vessel Water
Level Trip Function.

3, 4. High Pressure Coolant Injection System Isolation and
Reactor Core Isolation Cooling System Isolation

The HPCI High Steam Line d/p, RCIC High Steam Line d/p, and RCIC High Steam
Line d/p Time Delay Trip Functions each receive input from two channels, with
each channel in one trip system using a one-out-of-one logic. The trip
systems are arranged in a one-out-of-two logic. Each of the two trip systems
is connected to both valves on the associated penetration.

The HPCI and RCIC Low Steam Supply Line Pressure Trip Functions each receive
input from four steam supply pressure channels. The outputs from the
associated steam supply pressure channels are connected in a one-out-of-two-
twice trip system logic arrangement. There are two trip system logics which
provide input to one trip system. The trip system must trip to initiate
isolation of both valves on the associated penetration.

The HPCI and RCIC High Main Steam Line Tunnel Temperature Trip Functions each
receive input from 4 channels. Four channels, each with an associated
temperature switch, are connected in a one-out-of-two-twice arrangement which
provides input to two trip systems. Both trip systems must trip to initiate
isolation of both valves on the associated penetration. In addition, the HPCI
and RCIC High Main Steam Line Tunnel Temperature Trip Functions each have
time delays. These Time Delay Trip Functions each receive input from two
channels, with each channel in one of the trip system using a one-out-of-one
logic. The trip systems are arranged in a one-out-of-two logic.

The HPCI and RCIC High Steam Line Space Temperature Trip Functions each
receive input from 12 channels. There are three steam line areas each
monitored by one set of four channels. One channel from each of the three
steam line areas inputs to one of the four trip strings. Two trip strings
make up each trip system and both trip systems must trip to cause an
isolation of both valves on the associated penetration. The trip strings are
arranged in a one-out-of-two taken twice logic. This is effectively a
one-out-of-six taken twice logic arrangement to initiate isolation.

HPCI System and RCIC System Isolation Trip Functions isolate the Group 6
valves, as appropriate.
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5. Residual Heat Removal Shutdown Cooling Isolation

The High Reactor Pressure Trip Function receives input from two channels. The
outputs from these channels are arranged in a one-out-of-two logic to initiate
isolation of the Shutdown Cooling (SDC) supply isolation valves.

The Residual Heat Removal Shutdown Cooling Isolation Trip Function isolates the
Group 4 SDC supply isolation valves.

APPLICABLE SAFETY ANALYSES, LCO, and APPLICABILITY

The isolation signals generated by the primary containment isolation
instrumentation are implicitly assumed in the safety analyses of Reference 2 to
initiate closure of valves to limit offsite doses.

Primary containment isolation instrumentation satisfies Criterion 3 of
10 CFR 50.36(c)(2)(ii). Certain instrumentation Trip Functions are retained
for other reasons and are described below in the individual Trip Functions
discussion.

The operability of the primary containment isolation instrumentation is
dependent on the operability of the individual instrumentation channel Trip
Functions specified in Table 3.2.2. Each Trip Function must have the required
number of operable channels in each trip system, with their trip setpoints
within the calculational as-found tolerances specified in plant procedures.
Operation with actual trip setpoints within calculational as-found tolerances
provides reasonable assurance that, under worst case design basis conditions,
the associated trip will occur within the Trip Settings specified in Table
3.2.2. As a result, a channel is considered inoperable if its actual trip
setpoint is not within the calculational as-found tolerances specified in plant
procedures. The actual trip setpoint is calibrated consistent with applicable
setpoint methodology assumptions.

Certain Emergency Core Cooling Systems (ECCS) valves (e.g., containment spray
isolation valves) also serve the dual function of automatic PCIVs. The signals
that isolate these valves are also associated with the automatic initiation of
the ECCS. Some instrumentation requirements and Actions associated with these
signals are addressed in Specification 3.2.A, "Emergency Core Cooling Systems
(ECCS)," and are not included in this specification.

In general, the individual Trip Functions are required to be operable in RUN,
STARTUP/HOT STANDBY, HOT SHUTDOWN, and Refuel (with reactor coolant temperature
> 2120F) consistent with the Applicability for Primary Containment Integrity
requirements in Specification 3.7.A.2. Trip Functions that have different
Applicabilities are discussed below in the individual Trip Functions discussion.

The specific Applicable Safety Analyses, LCO, and Applicability discussions are
listed below on a Trip Function by Trip Function basis.

Main Steam Line Isolation

l.a. Low - Low Reactor Vessel Water Level

Low reactor pressure vessel (RPV) water level indicates that the capability to
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cool the fuel may be threatened. Should RPV water level decrease too far,
fuel damage could result. Therefore, isolation of the MSIVs and other
interfaces with the reactor vessel occurs to prevent offsite dose limits from
being exceeded. The Low - Low Reactor Vessel Water Level Trip Function is one
of the many Trip Functions assumed to be operable and capable of providing
isolation signals. The Low - Low Reactor Vessel Water Level Trip Function
associated with isolation is assumed in the analysis of the recirculation
line break (Ref. 3). The isolation of the MSLs supports actions to ensure
that offsite dose limits are not exceeded for a DBA.

Reactor vessel water level signals are initiated from four level transmitters
that sense the difference between the pressure due to a constant column of
water (reference leg) and the pressure due to the actual water level
(variable leg) in the vessel. Four channels of Low - Low Reactor Vessel
Water Level Trip Function are available and are required to be operable to
ensure that no single instrument failure can preclude the isolation function.

The Low - Low Reactor Vessel Water Level Trip Setting is chosen to be the
same as the ECCS Low - Low Reactor Vessel Water Level Trip Setting
(Specification 3.2.A) to ensure that the MSLs isolate on a potential loss of
coolant accident (LOCA) to prevent offsite doses from exceeding 10 CFR 50.67
limits. The Trip Setting is referenced from the top of enriched fuel.

This Function isolates the Group 1 valves.

1.b. High Main Steam Line Area Temperature

Main steam line tunnel temperature is provided to detect a leak in the RCPB
in the steam tunnel and provides diversity to the high flow instrumentation.
Temperature is sensed in four different areas of the steam tunnel in the
vicinity of the main steam lines. The isolation occurs when a very small
leak has occurred in any one of the four areas. If the small leak 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 UFSAR, since bounding analyses are performed for large
breaks, such as MSLBs.

Main steam line area temperature signals are initiated from a total of
sixteen temperature switches located in the four areas being monitored.
Sixteen channels of High Main Steam Line Area Temperature Trip Function are
available and are required to be operable to ensure that no single instrument
failure can preclude the isolation function.

The High Main Steam Line Area Temperature Trip Setting is chosen to provide
early indication of a steam line break.

These Functions isolate the Group 1 valves.

l.c. High Main Steam Line Flow

High Main Steam Line Flow is provided to detect a break of the MSL and to
initiate closure of the MSIVs. If the steam were allowed to continue flowing
out of the break, the reactor would depressurize and the core could uncover.
If the RPV water level decreases too far, fuel damage could occur. Therefore,
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the isolation is initiated on high flow to prevent or minimize core damage.
The High Main Steam Line Flow Trip Function is directly assumed in the
analysis of the main steam line break (MSLB) (Ref. 4). The isolation action,
along with the scram function of the Reactor Protection System (RPS), ensures
that the fuel peak cladding temperature remains below the limits of
10 CFR 50.46 and offsite doses do not exceed the 10 CFR 50.67 limits.

The MSL flow signals are initiated from 16 differential pressure transmitters
that are connected to the four MSLs (the differential pressure transmitters
sense differential pressure across a flow restrictor). The differential
pressure transmitters are arranged such that, even though physically
separated from each other, all four connected to one MSL would be able to
detect the high flow. Four channels of High Main Steam Line Flow Trip
Function for each MSL (two channels per trip system) are available and are
required to be operable so that no single instrument failure will preclude
detecting a break in any individual MSL.

The Trip Setting is chosen to ensure that fuel peak cladding temperature and
offsite dose limits are not exceeded due to the break.

This Trip Function isolates the Group 1 valves.

1.d. Low Main Steam Line Pressure

Low MSL pressure indicates that there may be a problem with the turbine
pressure regulation, which could result in a low reactor vessel water level
condition and the RPV cooling down more than 1000F/hr if the pressure loss is
allowed to continue. The Low Main Steam Line Pressure Trip Function is
directly assumed in the analysis of the pressure regulator failure (Ref. 5).
For this event, the closure of the MSIVs ensures that the RPV temperature
change limit (1000F/hr) is not reached. In addition, this Trip Function
supports actions to ensure that Safety Limit 1.1.B is not exceeded. (This
Trip Function closes the MSIVs prior to pressure decreasing below 785 psig,
which results in a scram due to MSIV closure, thus reducing reactor power to
< 25% RATED THERMAL POWER.)

The MSL low pressure signals are initiated from four pressure switches that
are connected to the MSL header. The switches are arranged such that, even
though physically separated from each other, each pressure switch is able to
detect low MSL pressure. Four channels of Low Main Steam Line Pressure Trip
Function are available and are required to be operable to ensure that no
single instrument failure can preclude the isolation function.

The Trip Setting was selected to be high enough to prevent excessive RPV
depressurization.

The Low Main Steam Line Pressure Trip Function is only required to be
operable in the RUN Mode since this is when the assumed transient can occur
(Ref. 5).

This Trip Function isolates the Group 1 valves.
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I.e. High Main Steam Line Flow - Not in RUN

High Main Steam Line Flow when the reactor mode switch is not in RUN provides
protection for a turbine pressure regulator malfunction which causes the
turbine control valves and turbine bypass valves to open or protection for a
main steam line break. These events would result in a rapid depressurization
and cooldown of the RPV. The High Main Steam Line Flow - Not in RUN Trip
Function was credited in the MSLB at low power analysis.

The MSL flow signals are initiated from 4 differential pressure transmitters,
one connected to each of the four MSLs (the differential pressure switches
sense differential pressure across a flow restrictor). Four channels of High
Main Steam Line Flow - Not in RUN Trip Function (two channels per trip
system) are available and are required to be operable so that no single
instrument failure will preclude providing protection against a turbine
pressure regulator malfunction or a break in any individual MSL.

The Trip Setting is chosen to provide early indication of a steam line break.

The High Main Steam Line Flow - Not in RUN Trip Function is only required to
be operable in STARTUP/HOT STANDBY, HOT SHUTDOWN, and Refuel (with reactor
coolant temperature > 212'F). In the RUN Mode, protection for the
depressurization resulting from a turbine pressure regulator malfunction is
provided by the Low Main Steam Line Pressure Trip Function and protection for
depressurization resulting from a main steam line break is provided by the
High Main Steam Line Flow Trip Function.

This Trip Function isolates the Group 1 valves.

l.f. Low Condenser Vacuum

The Low Condenser Vacuum Trip Function is provided to prevent
overpressurization of the main condenser in the event of a loss of the main
condenser vacuum. Since the integrity of the condenser is an assumption in
offsite dose calculations, the Low Condenser Vacuum Trip Function is assumed
to be operable and capable of initiating closure of the MSIVs. The closure
of the MSIVs is initiated to prevent the addition of steam that would lead to
additional condenser pressurization and possible rupture, thereby preventing
a potential radiation leakage path following an accident.

Condenser vacuum pressure signals are derived from four pressure switches
that sense the pressure in the condenser. Four channels of Low Condenser
Vacuum Trip Function are available and are required to be operable to ensure
that no single instrument failure can preclude the isolation function.

The Trip Setting is chosen to prevent damage to the condenser due to
pressurization, thereby ensuring its integrity for offsite dose analysis. As
indicated in Footnote (b) to Table 3.2.2, the channels are not required to be
operable in STARTUP/HOT STANDBY, HOT SHUTDOWN, and Refuel (with reactor

coolant temperature > 212'F) when all turbine stop valves (TSVs) and turbine
bypass valves (TBVs) are closed, since the potential for condenser
overpressurization is minimized. A key lock switch is provided to manually
bypass the Low Condenser Vacuum Trip Function channels to enable plant
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startup and shutdown when condenser vacuum is greater than 12 inches Hg
absolute and all TSVs and TBVs are closed.

This Trip Function isolates the Group 1 valves

Primary Containment Isolation

2.a. Low Reactor Vessel Water Level

Low RPV water level indicates that the capability to cool the fuel may be
threatened. The valves whose penetrations communicate with the primary
containment are isolated to limit the release of fission products. The
isolation of the primary containment on low RPV water level supports actions
to ensure that offsite dose limits of 10 CFR 50.67 are not exceeded. The Low
Reactor Vessel Water Level Trip Function associated with isolation is
implicitly assumed in the UFSAR analysis as these leakage paths are assumed to
be isolated post LOCA.

Low Reactor Vessel Water Level signals are initiated from level transmitters
that sense the difference between the pressure due to a constant column of
water (reference leg) and the pressure due to the actual water level (variable
leg) in the vessel. Four channels of Low Reactor Vessel Water Level Trip
Function are available and are required to be operable to ensure that no
single instrument failure can preclude the isolation function.

The Low Reactor Vessel Water Level Trip Setting was chosen to be the same as
the RPS Low Reactor Vessel Water Level scram Trip Setting
(Specification 3.1.A), since isolation of these valves is not critical to
orderly plant shutdown. The Trip Setting is referenced from the top of
enriched fuel.

This Trip Function isolates the Groups 2, 3, 4, and 5 valves.

2.b. High Drywell Pressure

High drywell pressure can indicate a break in the RCPB inside the primary
containment. The isolation of some of the primary containment isolation
valves on high drywell pressure supports actions to ensure that offsite dose
limits of 10 CFR 50.67 are not exceeded. The High Drywell Pressure Trip
Function, associated with isolation of the primary containment, is implicitly
assumed in the UFSAR accident analysis as these leakage paths are assumed to
be isolated post LOCA.

High drywell pressure signals are initiated from pressure transmitters that
sense the pressure in the drywell. Four channels of High Drywell Pressure
Trip Function are available and are required to be operable to ensure that no
single instrument failure can preclude the isolation function.

The Trip Setting was selected to be the same as the ECCS High Drywell Pressure
(Specification 3.2.A) and RPS High Drywell Pressure (Specification 3.1.A) Trip
Settings, since this may be indicative of a LOCA inside primary containment.

This Trip Function isolates the Groups 2, 3 and 4 valves.
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High Pressure Coolant Injection System Isolation and Reactor Core Isolation
Cooling System Isolation

3.a, 4.c HPCI and RCIC High Steam Line Space Temperature

High Steam Line Space Temperature Trip Functions are provided to detect a
leak from the associated system steam piping. The isolation occurs when a
very small leak has occurred and is diverse to the high flow instrumentation.
If the small leak is allowed to continue without isolation, offsite dose
limits may be reached. These Trip Functions are not assumed in any UFSAR
transient or accident analysis, since bounding analyses are performed for
large breaks such as recirculation or MSL breaks. However, these instruments
prevent the RCIC or HPCI steam line breaks from becoming bounding.

High Steam Line Space Temperature signals are initiated from temperature
switches that are appropriately located to detect a leak from the system
piping that is being monitored. For each Trip Function, there are four
instruments that monitor each of three locations. Twelve channels for HPCI
High Steam Line Space Temperature are available and are required to be
operable to ensure that no single instrument failure can preclude the
isolation function. Twelve channels for RCIC High Steam Line Space
Temperature are available and are required to be operable to ensure that no
single instrument failure can preclude the isolation function.

The Trip Settings are set high enough above anticipated normal operating
levels to avoid spurious isolation, yet low enough to provide timely
detection of a HPCI or RCIC steam line break.

These Trip Functions isolate the associated Group 6 valves.

3.b., 4.d. HPCI and RCIC High Steam Line d/p (Steam Line Break)

High Steam Line d/p (Steam Line Break) Trip Functions are provided to detect
a break of the RCIC or HPCI steam lines and initiate closure of the steam
line isolation valves of the appropriate system. If the steam is allowed to
continue flowing out of the break, the reactor will depressurize and the core
can uncover. Therefore, the isolations are initiated on high d/p to prevent
or minimize core damage. The isolation action, along with the scram function
of the RPS, ensures that the requirements of 10 CFR 50.46 are met. Specific
credit for these Trip Functions is not assumed in any UFSAR accident analyses
since the bounding analysis is performed for large breaks such as
recirculation and MSL breaks. However, these instruments prevent the RCIC or
HPCI steam line breaks from becoming bounding.

The HPCI and RCIC High Steam Line d/p (Steam Line Break) signals are
initiated from differential pressure switches (two for HPCI and two for RCIC)
that are connected to the associated system steam lines. Two channels of
both HPCI and RCIC High Steam Line d/p (Steam Line Break) Trip Functions are
available and are required to be operable to ensure that no single instrument
failure can preclude the isolation function.
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The Trip Settings are set high enough above anticipated normal operating
levels to avoid spurious isolation, yet low enough to provide timely
detection of a HPCI or RCIC steam line break.

These Trip Functions isolate the associated Group 6 valves.

3.c., 4.f. HPCI and RCIC Low Steam Supply Pressure

Low steam supply pressure indicates that the pressure of the steam in the
HPCI or RCIC turbine may be too low to continue operation of the associated
system's turbine. These isolations are for equipment protection. However,
they also provide a diverse signal to indicate a possible system break.
These instruments are included in Technical Specifications because of the
potential for possible system initiation failure resulting from these
instruments.

The HPCI and RCIC Low Steam Supply Pressure signals are initiated from
pressure switches (four for HPCI and four for RCIC) that are connected to the
associated system steam line. Four channels of both HPCI and RCIC Low Steam
Supply Pressure Trip Functions are available and are required to be operable
to ensure that no single instrument failure can preclude the isolation
function.

The Trip Settings are selected to be below the pressure at which the system's
turbine can effectively operate.

Since these Trip Functions are provided for equipment protection, they are
only required to be operable when the HPCI and RCIC System are required to be
operable. Therefore, as indicated in Footnote (c) to Table 3.2.2, in
STARTUP/HOT STANDBY, HOT SHUTDOWN, and Refuel, the channels are only required
to be operable when reactor steam pressure is > 150 psig.

These Trip Functions isolate the associated Group 6 valves.

3.d., 3.e., 4.a., 4.b. HPCI and RCIC High Main Steam Line Tunnel Temperature
and Time Delay

HPCI and RCIC High Main Steam Line Tunnel Temperature Trip Functions are
provided to detect a leak from the associated system steam piping. The
isolation occurs when a very small leak has occurred and is diverse to the
high flow instrumentation. If the small leak is allowed to continue without
isolation, offsite dose limits may be reached. These Trip Functions are not
assumed in any UFSAR transient or accident analysis., since bounding analyses
are performed for large breaks such as recirculation or MSL breaks. However,
these instruments prevent the RCIC or HPCI steam line breaks from becoming
bounding.

HPCI and RCIC High Main Steam Line Tunnel Temperature signals are initiated
from temperature switches that are appropriately located to detect a leak
from the associated system piping that is being monitored. For each Trip
Function, there are four instruments that monitor the area. Four channels
for HPCI High Main Steam Line Tunnel Temperature are available and are
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required to be operable to ensure that no single instrument failure can
preclude the isolation function. Four channels for RCIC High Main Steam Line
Tunnel Temperature are available and are required to be operable to ensure
that no single instrument failure can preclude the isolation function.

The Trip Settings are set high enough above anticipated normal operating
levels to avoid spurious isolation, yet low enough to provide timely
detection of a HPCI or RCIC steam line break.

These Trip Functions isolate the associated Group 6 valves.

4.e RCIC High Steam Line d/p Time Delay

The RCIC High Steam Line d/p Time Delay is provided to prevent false
isolations on RCIC High Steam Line d/p during system startup transients and
therefore improves system reliability. This Trip Function is not assumed in
any UFSAR transient or accident analyses.

The RCIC High Steam Line d/p Time Delay Trip Function delays the RCIC High
Steam Line d/p (Steam Line Break) signal by use of time delay relays. When a
RCIC High Steam Line d/p (Steam Line Break) signal is generated, the time
delay relays delay the tripping of the associated RCIC isolation trip system
for a short time. Two channels of RCIC High Steam Line d/p Time Delay Trip
Function are available and are required to be operable to ensure that no
single instrument failure can preclude the isolation function.

The Trip Setting is chosen to be long enough to prevent false isolations due
to system starts but not so long as to impact compliance with lOCFR50.46
requirements.

This Trip Function, in conjunction with the RCIC High Steam Line d/p (Steam
Line Break) Trip Function, isolates the RCIC System Group 6 valves.

Residual Heat Removal Shutdown Cooling Isolation

5.a. High Reactor Pressure

The High Reactor Pressure Trip Function is provided to isolate the shutdown
cooling portion of the Residual Heat Removal (RHR) System. This interlock is
provided only for equipment protection to prevent an intersystem LOCA
scenario, and credit for the interlock is not assumed in the accident or
transient analysis in the UFSAR.

The High Reactor Pressure signals are initiated from two pressure switches.
Two channels of High Reactor Pressure Trip Function are available and are
required to be operable to ensure that no single instrument failure can
preclude the isolation function. The Trip Function is only required to be
operable in RUN, STARTUP/HOT STANDBY, HOT SHUTDOWN, and Refuel (with reactor

coolant temperature > 2120F), since these are the only Modes in which the
reactor can be pressurized; thus, equipment protection is needed.

The Trip Setting was chosen to be low enough to protect the system equipment
from overpressurization.

This Trip Function isolates the Group 4 SDC supply isolation valves.
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Table 3.2.2 ACTION Note 1

Because of the diversity of sensors available to provide isolation signals
and the redundancy of the isolation design, an allowable out of service time
of 12 hours or 24 hours, depending on the Trip Function (12 hours for those
Trip Functions that have channel components common to RPS instrumentation,
i.e., Trip Functions 2.a and 2.b, and 24 hours for those Trip Functions that
do not have channel components common to RPS instrumentation, i.e., all other
Trip Functions), has been shown to be acceptable (Refs. 6 and 7) to permit
restoration of any inoperable channel to operable status. This out of
service time is only acceptable provided the associated Trip Function is
still maintaining isolation capability (refer to the next paragraph). For
all Trip Functions except for Trip Functions 3.e, 4.b, and 4.e, if the
inoperable channel cannot be restored to operable status within the allowable
out of service time, the channel must be placed in the tripped condition per
Table 3.2.2 ACTION Note l.a.l) or l.a.3), as applicable. Placing the
inoperable channel in trip would conservatively compensate for the
inoperability, restore capability to accommodate a single failure, and allow
operation to continue with no further restrictions. Alternately, if it is
not desired to place the channel in trip (e.g., as in the case where placing
the inoperable channel in trip would result in an isolation), the applicable
actions of Table 3.2.2 ACTION Note 2 must be taken. For Trip Functions 3.e,
4.b, and 4.e, Table 3.2.2 ACTION Note l.a.2) requires the channel to be
restored to operable status. Table 3.2.2 ACTION Note l.a.2) does not allow
placing the channel in trip since this action would not necessarily result in
a safe state for the channel in all events.

Table 3.2.2 ACTION Note l.b is intended to ensure that appropriate actions
are taken if multiple, inoperable, untripped channels within the same Trip
Function result in redundant automatic isolation capability being lost for
the associated penetration flow path(s). The Trip Functions are considered
to be maintaining isolation capability when sufficient channels are operable
or in trip, such that both trip systems will generate a trip signal from the
given Trip Function on a valid signal. For Trip Functions l.a, 1.d, l.e,
l.f, 2.a, 2.b, 3.b, 3.d, 4.a, 4.d, and 5.a, this would require both trip
systems to have one channel operable or in trip. For Trip Function l.c, this
would require both trip systems to have one channel, associated with each
MSL, operable or in trip. Trip Functions l.b, 3.a and 4.c, consist of
channels that monitor several locations within a given area (e.g., different
locations within the main steam tunnel area). Therefore, this would require
both trip systems to have one channel per location operable or in trip. For
Trip Functions 3.e, 4.b and 4.e, this would require both trip systems to have
one channel operable. For Trip Functions 3.c and 4.f (which only have one
trip system for each Trip Function), this would require one trip system to
have one channel in each trip system logic operable or in trip.

The Completion Time is intended to allow the operator time to evaluate and
repair any discovered inoperabilities. The 1 hour Completion Time is
acceptable because it minimizes risk while allowing time for restoration or
tripping of channels.
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Table 3.2.2 ACTION Note 1 also allows penetration flow path(s) to be
unisolated intermittently under administrative controls. These
administrative controls consist of stationing a dedicated operator at the
controls of the valve, who is in continuous communication with the control
room. In this way, the penetration can be rapidly isolated when a need for
primary containment isolation is indicated.

Table 3.2.2 ACTION Notes 2.a, 2.b, 2.c and 2.d

If any applicable Action and associated completion time of Table 3.2.2 ACTION
Note l.a or l.b are not met, the applicable Actions of Table 3.2.2 ACTION
Note 2 and referenced in Table 3.2.2 (as identified for each Trip Function in
the Table 3.2.2 "ACTIONS REFERENCED FROM ACTION NOTE 1" column) must be
immediately entered and taken. The applicable Action specified in Table
3.2.2 is Trip Function and Mode or other specified condition dependent.

For Table 3.2.2 ACTION Note 2.a, if the channel is not restored to operable
status or placed in trip within the allowed Completion Time the associated
MSLs may be isolated, and, if allowed (i.e., plant safety analysis allows
operation with an MSL isolated), operation with that MSL isolated may
continue. Isolating the affected MSL accomplishes the safety function of the
inoperable channel. This action will generally only be used if a Trip
Function l.c channel is inoperable and untripped. The associated MSL(s) to
be isolated are those whose High Main Steam Line Flow Trip Function
channel(s) are inoperable. Alternately, the plant must be placed in a Mode
or other specified condition in which the LCO does not apply. This is done
by placing the plant in at least HOT SHUTDOWN within 12 hours and in COLD
SHUTDOWN within the next 12 hours. The Completion Times are reasonable,
based on operating experience, to reach the required plant conditions from
full power conditions in an orderly manner and without challenging plant
systems. Table 3.2.2 ACTION Note 2.a also allows penetration flow path(s) to
be unisolated intermittently under administrative controls. These
administrative controls consist of stationing a dedicated operator at the
controls of the valve, who is in continuous communication with the control
room. In this way, the penetration can be rapidly isolated when a need for
primary containment isolation is indicated.

For Table 3.2.2 ACTION Note 2.b, if the channel is not restored to operable
status or placed in trip within the allowed Completion Time, the plant must
be placed in a Mode or other specified condition in which the LCO does not
apply. This is done by placing the plant in COLD SHUTDOWN within 24 hours.
The allowed Completion Times are reasonable, based on operating experience,
to reach the required plant conditions from full power conditions in an
orderly manner and without challenging plant systems.

For Table 3.2.2 ACTION Note 2.c, if the channel is not restored to OPERABLE
status or placed in trip within the allowed Completion Time, the plant must
be placed in a Mode or other specified condition in which the LCO does not
apply. This is done by placing the plant in at least STARTUP/HOT STANDBY
within 8 hours. The allowed Completion Time of 8 hours is reasonable, based
on operating experience, to reach STARTUP/HOT STANDBY from full power
conditions in an orderly manner and without challenging plant systems.

Amendment No. 76k
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BASES: 3.2.B/4.2.B PRIMARY CONTAINMENT ISOLATION

ACTIONS (continued)

For Table 3.2.2 ACTION Note 2.d, if the channel is not restored to operable
status or placed in trip within the allowed Completion Time, plant operations
may continue if the affected penetration flow path(s) is isolated. Isolating
the affected penetration flow path(s) accomplishes the safety function of the
inoperable channel. The 1 hour Completion Time is acceptable because it
minimizes risk while allowing sufficient time for plant operations personnel
to isolate the affected penetration flow path(s). Table 3.2.2 ACTION Note 2.d
also allows penetration flow path(s) to be unisolated intermittently under
administrative controls. These administrative controls consist of stationing
a dedicated operator at the controls of the valve, who is in continuous
communication with the control room. In this way, the penetration can be
rapidly isolated when a need for primary containment isolation is indicated.

SURVEILLANCE REQUIREMENTS

Surveillance Requirement 4.2.B.1

As indicated in Surveillance Requirement 4.2.B.1, primary containment
isolation instrumentation shall be checked, functionally tested and
calibrated as indicated in Table 4.2.2. Table 4.2.2 identifies, for each
Trip Function, the applicable Surveillance Requirements.

Surveillance Requirement 4.2.B.1 also indicates that when a channel (and/or
the affected PCIV) is placed in an inoperable status solely for performance
of required instrumentation Surveillances, entry into associated LCO and
required Actions may be delayed for up to 6 hours provided the associated
Trip Function maintains isolation capability. Upon completion of the
Surveillance, or expiration of the 6 hour allowance, the channel must be
returned to operable status or the applicable LCO entered and required
Actions taken. This allowance is based on the reliability analysis (Refs. 6
and 7) assumption of the average time required to perform channel
Surveillance. That analysis demonstrated that the 6 hour testing allowance
does not significantly reduce the probability that the PCIVs will isolate the
penetration flow path(s) when necessary.

Surveillance Requirement 4.2.B.2

The Logic System Functional Test demonstrates the operability of the required
initiation logic and simulated automatic operation for a specific channel.
The automatic initiation testing required by the PCIV Technical
Specifications overlaps this Surveillance to provide testing of the assumed
safety function. For Main Steam Line Isolation Trip Functions, a simulated
automatic actuation, which opens all pilot valves of the main steam line
isolation valves, shall be performed such that each trip system logic can be
verified independent of its redundant counterpart. The Frequency of "once
every Operating Cycle" is based on the need to perform this Surveillance
under the conditions that apply during a plant outage and the potential for
an unplanned transient if the Surveillance were performed with the reactor at
power. Operating experience has demonstrated that these components will
usually pass the Surveillance when performed at the specified Frequency.

Amendment No. 761
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BASES: 3.2.B/4.2.B PRIMARY CONTAINMENT ISOLATION

SURVEILLANCE REQUIREMENTS (continued)

Table 4.2.2, Check

Performance of an Instrument Check once per day for Trip Functions l.a, l.c,
I.e, and 2.b, ensures that a gross failure of instrumentation has not
occurred. An Instrument 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 something even more serious. An Instrument
Check will detect gross channel failure; thus, it is key to verifying the
instrumentation continues to operate properly between each Calibration.
Agreement criteria are determined by the plant staff based on a combination
of the channel instrument uncertainties, including indication and
readability. If a channel is outside the criteria, it may be an indication
that the instrument has drifted outside its limit. The Frequency is based
upon operating experience that demonstrates channel failure is rare. The
Instrument Check supplements less formal, but more frequent, checks of
channels during normal operational use of the displays associated with the
channels required by the LCO.

Table 4.2.2, Functional Test

For Trip Functions l.a, l.b, l.c, l.d, l.e, l.f, 2.a, 2.b, 3.a, 3.b, 3.c,
3.d, 4.a, 4.c, 4.d, 4.e, 4.f, and 5.a, a Functional Test is performed on each
required channel to ensure that the channel will perform the intended
function. Any setpoint adjustment shall be consistent with the assumptions
of the current plant specific setpoint methodology. The Frequency of "Every
3 Months" is based on the reliability analysis of References 6 and 7.

Table 4.2.2, Calibration

For Trip Functions l.a, l.b, l.c, l.d, l.e, l.f, 2.a, 2.b, 3.a, 3.b, 3.c,
3.d, 3.e, 4.a, 4.b, 4.c, 4.d, 4.e, 4.f, and 5.a, an Instrument Calibration is
a complete check of the instrument loop and the sensor. This test verifies
that the channel responds to the measured parameter within the necessary
range and accuracy. An Instrument Calibration leaves the channel adjusted to
account for instrument drifts between successive calibrations consistent with
the plant specific setpoint methodology. The specified Instrument
Calibration Frequencies are based upon the time interval assumptions for
calibration used in the determination of the magnitude of equipment drift in
the associated setpoint analyses.
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BASES: 3.2.B/4.2.B PRIMARY CONTAINMENT ISOLATION

SURVEILLANCE REQUIREMENTS (continued)

For Trip Functions l.a, l.c, I.e, 2.a, and 2.b, a calibration of the trip
units is required (Footnote (a)) once every 3 months. Calibration of the
trip units provides a check of the actual setpoints. The channel must be
declared inoperable if the trip setting is discovered to be less conservative
than the calculational as-found tolerances specified in plant procedures.
The Frequency of every 3 months is based on the reliability analysis of
References 6 and 7 and the time interval assumption for trip unit calibration
used in the associated setpoint calculation.

REFERENCES

1. Technical Requirements Manual.

2. UFSAR, Chapter 14.

3. UFSAR, Table 6.5.3.

4. UFSAR, Section 14.6.5.

5. UFSAR, Section 14.5.4.1.

6. NEDC-31677P-A, "Technical Specification Improvement Analysis for BWR
Isolation Actuation Instrumentation," July 1990.

7. NEDC-30851P-A Supplement 2, "Technical Specifications Improvement
Analysis for BWR Isolation Instrumentation Common to RPS and ECCS
Instrumentation," March 1989.
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3.2 LIMITING CONDITIONS FOR
OPERATION

VYNPS

| 4 .2 suRvErLInNcE nw:EREEws

3.2 PROTECTIVE INSTRUTENT SYSTEMS

Applies to the operational status
of the plant in~strumentation
systems which initiate and
control a protective function.

4.2 PROTECTIVE INSTRUMENT SYSTEMS

; --- t-- 4:

6biective:

o assure the operability of
rotective instrumentation

systems.

Specification:

. Emergency Core Cooling System

When the system(s) it initiates
r controls is required in
ccordance with Specification.
.5, the instrumentation which

tiates the emergency core
ooling system(s)shall be
perable in accordance with
able 3.2.1.

Applies to the surveillance
requirements of the
instrumentation systems which
initiate and control a protective
function.

Objective:

To verify the operability of
protective instrumentation
systems.

Specification:

A. Emergency Core Cooling System

Instrumentation and logic
systems shall be functionally
tested and calibrated as
indicated in Table 4.2.1.I

--

)Llgw 5") 'sep# P l'>

X, A. ,;Z., ck;^isoi4

B. Primary Containment Isolation

en primary containment
A Z| integrity is required, in

accordance with
I o Vencification latio

Io a t G

Treatment System Initiation

The instrumentation that initiates
the isolation of the reactor
building ventilation system and

theactation and thed standys a

Treatmnt Svsem Intiatio
treatment system shall be operable

\ in accordance with Table 3.2.3.

{ itt~rk4Kv' 4~' oh's 'd-
l.X% 4

Amendment No. 164
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B. Primary Containment Isolation

tested and calibrated as
indicated in Table 4.2.2.

C. Reactor Building Ventilation
Isolation and Standby Gas
Treatment System Initiation

Instrumentation and logic
systems shall be functionally
tested and calibrated as
indicated in Table 4.2.3.
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( CoontA T___I TABLE 3.2.0
Z3OLA77d L--(Cont'd)

EMERGE CY CORE CO &ING SYSTEM CTUATIO INSTRUMENTATION

/ / /

A.

C. = ~ ,,CN
I.At.e, ( Feh4%+e-e

X two F,--S(

Minimum Number of
Operable Instrument
Channels per Trip

System

Low Pressur Coolant Injection Syste & B (ote 1)

Trip Function Trip 4 Settina

v\,- -,}C uire ACTION WH-en\
Mig um Cog itionv

acor 0 fratio g
Are Nof Satisfiedv

I

,,,_ .,,_ ,_,,_,, ,,_ ...................... .. _--.. -.- Ia.-.--...

1 (Note 8) Low Reactor Pressure 300 < p < 350 psig Note 11
(PT-2-3-56C/D(M))

2 (Note 8) High Drywell Pressure <2.5 psig Note 10
(PT-10-101(A-D)(M))

2 (Note 8) Low-Low Reactor Vessel Water >82.5" above top of Note 10
Level (LT-2-3-72(A-D)(Si)) enriched fuel

1 (Note 9) Reactor Vessel Shroud Level >2/3 core height Note 13
(LT-2-3-73A/B(M))

1 (Note 9) Time Delay (1OA-K72A & B) <60 seconds Note 12

< (Note 9) Pump Start Time Delay 3 < t < 5 seconds Note 12.

I eato ressure < 150 psig t~AiNt

2 per pump RHR Pump (A-D) Discharge >100 psig Note 18
(Note 8) Pressure (PS-10-105(A-H))

(Note 8) High Drywell Pressure
(PT-10-101(A-D)(Si1)

<2. 5 psig Note 13 I

...... Z_:_.

Amendment No. a4, 44-, 44, 44Q, 144, 164, -170, 186 39
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TABLE 3.2
(Cont'd)

EMERGE Y CORE COOLING S gTEM ACTUATO INSTRUMENTATION

ILow Pres ure Coolart Inj ectioC System A & y (Note 1) 2

w\{_ e t t,e v~j

I *

Chequ _ed ACT N Whe
Mfimum Cp iditio
7For Oferatio y
Are Nt Satis fied

Minimum Number of
Operable Instrument
Channels per Trip

System

I

Trip S tinq.Trip Function

(Note 9)

2 (Note 8)

1 (Note 8)

1 (Note 8)

Time Delay (1OA-K45A & B)

Low Reactor Pressure
(PT-2-3-56A/B(M) &
PT-2-3-52C/D(M))

Auxiliary Power Monitor
(LNPX C/D)

Pump Bus Power Monitor
(27/3A/A. 27/4A/B)

<6 minutes

300 < p < 350 psig

Note r2\

Note 1l

Note 10

Note 10

Amendment No. 4rl, 440, 4-44, ."64, 186 4 0
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TABLE 3.24. OTES

1. Each of the two Core Spray, LPCI and RPT, subsystems are initiated and
controlled by a trip system. The subsystem "B" is identical to the
subsystem "A'.

2. If the minimum number of operable instrument channels are not available,
the inoperable channel shall be tripped using test jacks or other
permanently installed circuits. If the channel cannot be tripped by the
means stated above, that channel shall be made operable within 24 hours or
an orderly shutdown shall be initiated and the reactor shall be in the cold
shutdown condition within 24 hours.

3. One trip system with initiating instrumentation arranged in a
one-out-of-two taken twice logic.

9. One trip system with initiating instrumentation arranged in a one-o
two lo ic.

* nu b'er of op ble channgs are no t ailableshe syst4.
V dinoperable and t requirem nts of Spe fica ion 5

Any one of the two trip systems will initiate ADS. If the minimum numbe'r
of operable channels in one trip system is not available, the requirewents
of Specification 3;5.F.2 and 3.5.F.3 shall apply. If the minimum number of
operable channels is not available in both trip systems,
Specifications 3.5.F.3 shall apply.

7. One trip system arranged in a two-out-of-two logic.

8. When a channel is placed in an inoperable status solely for performance of
required surveillances, entry into associated Limiting Condition's Fo'
Operation and required ACTIONS may be delayed for up to .6 hours* provided ' ,

the associated Trip Function or redundant Trip Function maintainms is
initiation capability or Recirculation Pump Trip pabilit'.

A When a channel is placed in an inoperable status solely for performa o.
required surveillances, entry into associated Limiting ConditionsF'
Operation and required ACTIONS may be delayed for up to 6 horr---~

With one or more channels inoperable Co aore S. F.LPCP

It'd AWithin onLe_1hour from discovery of loss of' d~i~tio caflit

and
Within 24 hours, place channel in trip.

R6) If required actions and associated completion times of actions A or B
are not met, mnmed t ktelyDeEaet e associ ted systems inop rabl

ji. With one or more cannels inoperable for injection permissive and/orF~-
recirculation discharge valve permissive:

A. Within one hour from discovery of loss of initiation capability for
feature(s) in one division, declare the associated systems inoperable,
and

B. Within 24 hours, restore channel to operable status.
C. If required actions and associated completion times of actions A or B

are not met, immediately declare the associated systems inoperable.

Amendment No. 584, 3-64, 186 44
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TABLE 3.2.2

14c7��flAJS AJ(.ZrL�
��OM �criot�� NOTE /

PRIMARY CONTAINMENT ISOLATION INSTRUMENTATION

Minimum Number of
operable Instrument
Channels per Trip

System

ir ACTINWhen
MiniF m Cond ions
Fop Operati n Are

Not Aatisfie (Note 2)Trip Function TriP Setting

1,ov

/, C

Low-Low Reactor Vessel Water >82.5" ove he pof fJ7
Level -2- A B c

High Main Steam Line Area <2 0 A .r 3

High Main Steam Line Flow <140* of rated flow

Low Main Steam Line Pressure >800 psig

Hiqh Main Stam Line Flow <40% of rated flow

Low Reactor Vessel Water Leve a
f(~ 35A *,Pr~tec~ion Sstem ---

1A
4 (.

&Z(-N0'7" -3

..

._

(2:6~7- --

/14

High Drywell Pressure

Condenser Low Vacuum

ieon Sstem

<12" Hg absolute

I0 ,* .. r -

Trip Sy em Logic --- /z-,I
_ / ~~~~~--- --- - ___r__

Amendment No. 9, 6-, 84, 04, -9G, 18C, 212 45
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TABLE 3.2.2
(Cont'd) A C. '-f -~ R,4 ..

.rN~r -... I~hwJ$

HIGH PRESSURE COOLANT INJECTION SYSTEM ISOLATION INSTRUMENTATION

sr o0
Operable Instrument
Channels per Trip

System

Higl
(Notes TemE

l Higi
, .t , .

Trip Function T ip S e 3ttinq

r d ACTI N When \
Min urn Co itions'/
Ft perp'io Ar/

Noteh Steam Line Space .LA
.3erature % L
:-g . .T_9-DD -

i Steam Line d/p (Steam
e Break) <(DPISS YjS -.¢ i<195 inches of water Note M C10

(Notes

>70 psig Note 0

, 2E Note

<35 minutes Note 3i

Amendment No. 4., 144, 464, 4-86, 202 4 6
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TABLE 3.2.2
(Cont'd)

REACTOR CORE ISOLATION COOLING SYSTEM ISOLATION INSTRUMENTATION .f,. /^t , "I:*C

Minimum Number of
Operable Instrument
Channels per Trip

System Trip Function Trip,2 ^ Sett nq

i3�e� ACTIO�3/ When
Mini�din Con tion
F�)r' Oper ion A e

atisfied

Note

<35 minutes Note _

- c

<195 inches of water

Note _<,

Note

Note i' I

Note a .?

>50 psig

GczE _

3< t <7 seconds

Amendment No. a4, 1 , -64, 4-6, 202 47
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TABLE 3.2.2 NOTES

/( The main steam line low pressure need be available only in the "Run- iod

2. inimum n er of operable instrument channels are available for
one trip syst , that trip system s 11 be tripped. If e minimum number
of operabi nstrument channels Me not available for th trip systems,

y theoapp actions listed e ow shall be taken:

ACTI oz s d have reactor in the cold shutdown
Zb conition in 24 hours.

IniCto e ord loa chave reactor in "Hot Standby"
WIE n 8 hours.

AC710_
4 Close isolation vd comly _ __________

/ so.AT 7J S PeteJ 7r~7IA ATrStJh Pe9'774lo A iPtFC iiTI 1 @tiA

etisystem arranged in a one-out-of-wotwi

6. The main steam line high flow is available only in the "Refue
"Shutdown," and "Startup" modes.

7. eletedb D a usiOt )

/ / \ U tiNDE. hb/*M,4i ^rdTvR Cro,74L5 _
8 Del ed.

9. * leted.

~_ hen a channel, and/or the affected primary containment isolation valve, is(placed in an inoperable status solely for performance of required
instrumentation surveillances, entry into associated Limiting Conditions
for Operation and required ACTIONS may be delayed for up to 6 hours __

providedythekassociatedpTripdFunctionmmaintains isolation capability.

Acoe nable plaWh e Prtiama Containment integrity is onidnred by Specisraterta
3.1 7.2 ehere shall be proid operable or turied trip sy teb s vfor ach Tar

ctiod ce.pt as provided or elow:

,4cr )With one or moreo~ Otions with isolation capability not
p ore I.b maintained restore isolation capability in 1 hour or take the ACTION

required by Table 3.2.2.

,4cr/c ) With one or more channels inoperable, place the inoperable channels (s)
in the tripped condition within:

1) 12 hours for trip functions common to RPS instrumentation, and
2) 24 hours for trip functions not common to RPS instrumentation,

or, initiate the ACTION required by Table 3.2.2.

,sa-mA7-0wj iCLponJ PAor5 moe Ahne Ainp ra be pl.acr ot CiOMpeYal chaJnn 7 s)

A,3VC 4c7floAJ!j MAY BC VN)$Id(-'7Tb 1A1TERM17,7--tJr(L AlJ'bEjR -4A-bM'5-rfA P'
-- ---------

Amendment No. 9, 6-9, a!i, 4-9-, 212 48
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TABLE 3.2.2 NOTES (Cont'd)

5 Whenever the High Pressure Cooling Injection System and Reactor Core

Isolation Cooling System are required to be operable in accordance with

cTtet Specification 3.5, the low steam supply pressure automatic isolation trip

AoT(system shall be operable except as provided below:

Ar ta With the isolation trip function not maintained, restore

1-b isolation -ca-pa ity in 1 hour or take the ACTION required by Table 3.2.2.

Ar B.

to 0.

/co

With one or more required channels inoperable, place the inoperable
channel(s) in the tripped condition within 24 hours or take the ACTION

required by Table 3.2.2.

zlETAA-r1'*"J row pA+7-$ I5saLA74Z1 4; A A,'-s'U4V -o

Mn t tP Lp I 6 VJ 1r a ,9 ,cJAC 7 1 4e ceJmAJ 5. -d4

7C~tfltTTFtJ7-Ly L) buff oA MtR 4ve, COmrJetOLs -

Amendment No. 202 48a
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COTABLE 420-

(Cont Id)

( ON TE E D FREQUENCIES

(EMERGENCq CORE COODING ACTA INSTRUMENTATION

\, NLow Pre sure Coollnt Iniection ystem )

Trip Function Functional Test e E Calibration4- 3ii instrument Check

ow Reactor Pressure Every Three Months - nce aiD f~i~yc~e
(PT-2-3-56C/D(M))

High Drywell Pressure Every Three Months Once/Operating Cycle Once Each Day
(PT-l0-lO1A-D(M)) A
ow-Low Reactor Vessel Every Three Months Once/Operating Cycle Once Each Day
ater Level

eactor Vessel Shroud Every Three Months Once/Operating Cycle --
evel

r s c Every Three Months Every Three Months

HfP Ep Discharge Every ThreeeMontho. em
Pressure

High Drywell Pressure Every Three Months Once/Operating Cycle --
(PT-l0-lOlA-D(Sl))

Low Reactor Pressure Every Three Months Once/Operating Cycle --
(PT-2-3-56A/B)(M) &
52C/D (M))

Auxiliary Power Monitor Every Three Months None Once Each Day

| hum Bs Powe_ L_.y hxee,. onths_ . Each D

T*. trip System Logic Once/Operating Cycle (6nce/O% ratinyCyci -- X 5�
zior 4) /I

A1o
f

Amendment No. &E, "-, ;4, 4G., OG4, A4l, 149, 442., a-4, 186 60



Trip Function

C., Low-Low Reactor Vessel
Waterbedel

I. k High Steam Line Area
Temperature

teaHigh eam Line Flow
n. Hig ** ,. atrv

1.d Low Main Steam Line
Pressure

Low Reactor Vessel Water
Level

High Drywell Pressure

Condenser Low Vacuum

;q. z.S.2 Trip System Logic

VYNPS

TABLE 4.2.2

(~ KTESfXD OgZV FREQUENCIES

PRIMARY CONTAINMENT ISOLATION INSTRUMENTATION

,E
Functional Test Calibration

Every Three Months p Once/Operating Cycle

Every Three Months

Every

Every

Three

Three

Months

Months

[once/Operating Cycle

Every Three Months

'Once/Operating Cycle

Instrument Check

Once Each Day

Once Each Day

Once Each Day

_- _A

Every Three Months

Every Three Months

Every Three Months

Once/Operating Cycle
(NTzSp_

'Once/Operating Cycle

Every Three Months

Once/9pera Cycle
, (Not5XF 3) / ____

( \) 7/m P ou'i CALkATO" J6|

Amendment No. #, -s, 7s, -444, 443, 148, 212 64
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TABLE 4.2.2
(Cont'd)

(mrfia TEdS ND FREQUENCIES

HIGH PRESSURE COOLANT INJECTION SYSTEM ISOLATION INSTRUMENTATION

Trip Function Functional Test Calibration Instrument Check

High Steam Line Space Every Three Months Each refueling outage --

/.'1 Temperature

b High Steam Line D/P Every Three Months Every three months --

(Steam Line Break)

3c Low HPCI Steam Supply Every Three Months Every three months --

Pressure

Main Steamft Line Tunnel Every Three Months Each refueling outage --

Temperature

S.,LTrip System Logic Once/operating cycle n at--

3,. e
X-<,, ,.~e Ts' DRA

Amendment No. i@, G-1G, Ag4, a1- 186 65
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TABLE 4.2.2
(Cont ' d)

TELi ND zA FREQUENCIES

REACTOR CORE ISOLATION COOLING SYSTEM ISOLATION INSTRUMENTATION

Functional Test 9Clbtio

Every Three Months Each refueling outage

Every Three Months Each refueling outage

Every Three Months Every three months

A ,

54. c-

,I.A

-.-(

Trip Function

<Qaain Steam Line Tunnel
Temperature

High Steam Line Space
Temperature

High Steam Line d/p
including time delay
relays (Steam Line
Break)

Low RCIC Steam Supply
Pressure

Trip System Logic

VA V%
.!.v ;4. ,., ^

Instrument Check

Every Three Months

Once/operating cycle

Every three months

Amendment No. &8, 4#, IG4, 1-14, 4-14, 186 66
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TABLE 4.2 NOTES

2. During eat refueling outage, p mulated automatic actation which opens
all piP valves shall be - formed such that each ip system logic can.
" _ be , ified independent its redundant counte art.

r 3.Trip system logic calibration shall include only time delay relays and
A____ imers necessary for proper functioning of the trip system.

________. --

4. This instrumentation is excepted from functional test definition. The
functional test will consist of injecting a simulated electrical signal
into the measurement channel.

eted.

6. /Eelet.

l / De t ed.J

8. Functi tests and calibratio re not required w systems are not

oprbe

I

The thermocouples associated with safety/relief valves and safety valve
position, that may be used for back-up position indication, shall be
verified to be operable every operating cycle.

0 . Separate functional tests are not required for this instrumentation. The
calibration and integrated ECCS tests which are performed once per
operating cycle will adequately demonstrate proper equipment operation. N

I11. Trip system logic functional tests will include verification of operation
of all automatic initiation inhibit switches by monitoring relay contact
movement. Verification that the manual inhibit switches prevent opening
all relief valves will be accomplished in conjunction with
Section 4.5.F.1. I

12. Trip system logic testing is not applicable to this function. If the
required surveillance frequency (every Refueling Outage) is not met,
functional testing of the Reactor Mode Switch-Shutdown Position function
shall be initiated within 1 hour after the reactor mode switch is placed
in Shutdown for the purpose of commencing a scheduled Refueling Outage.

13. Includes calibration of the RBM Reference Downscale function (i.e., RBM
upscale function is not bypassed when >30t Rated Thermal Power). I

LA

Amendment No. G6, A.s, E, a4-5, 464, S, 21, 212 74
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3.2 LIMITING CONDITIONS FOR
OPERATION

4.2 SURVEILLANCE REQUIREMENTS

3.2 PROTECTIVE INSTRUMENT SYSTEMS

C. Reactor Building Ventilation
Isolation and Standby Gas
Treatment System Initiation

The reactor building
ventilation isolation and
Standby Gas Treatment System
initiation instrumentation
for each Trip Function in
Table 3.2.3 shall be operable
in accordance with
Table 3.2.3.

4.2 PROTECTIVE INSTRUMENT SYSTEMS

C. Reactor Building Ventilation
Isolation and Standby Gas
Treatment System Initiation

1. The reactor building
ventilation isolation and
Standby Gas Treatment
System initiation
instrumentation shall be
checked, functionally
tested and calibrated as
indicated in Table 4.2.3.

When a channel is placed
in an inoperable status
solely for performance of
required instrumentation
surveillances, entry into
the associated Limiting
Conditions for Operation
and required Actions may
be delayed for up to 6
hours provided the
associated Trip Function
maintains reactor
building ventilation
isolation capability and
Standby Gas Treatment
System initiation
capability.

2. Perform a Logic System
Functional Test of
reactor building
ventilation isolation and
Standby Gas Treatment
System initiation
instrumentation Trip
Functions once every
Operating Cycle.

Amendment No. so
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Table 3.2.3 (page 1 of 1)
Reactor Building Ventilation Isolation and Standby Gas Treatment System

Initiation Instrumentation

ACTIONS
WHEN

REQUIRED REQUIRED
APPLICABLE MODES OR CHANNELS CHANNELS

OTHER SPECIFIED PER TRIP ARE
TRIP FUNCTION CONDITIONS SYSTEM INOPERABLE TRIP SETTING

1. Low Reactor RUN, STARTUP/HOT 2 Note 1 2 127.0 inches
Vessel Water STANDBY, HOT SHUTDOWN,

Level Refuel(a), (b)

2. High Drywell RUN, STARTUP/HOT 2 Note 1 • 2.5 psig
Pressure STANDBY, HOT SHUTDOWN,

Refuela)

3. High Reactor RUN, STARTUP/HOT 1 Note 1 S 14 mR/hr
Building STANDBY, HOT SHUTDOWN,
Ventilation Refuel"), (b), (c),

Radiation (d)

4. High Refueling RUN, STARTUP/HOT 1 Note 1 • 100 mR/hr
Floor Zone STANDBY, HOT SHUTDOWN,
Radiation Refuel('), (b), (c),

(d)

(a) With reactor coolant temperature > 212 OF.

(b)

(c)

During operations with potential for draining the reactor vessel.

During movement of irradiated fuel assemblies or fuel cask in secondary

containment.

(d) During Alteration of the Reactor Core.
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Table 3.2.3 ACTION Note

1. With one or more required Reactor Building Ventilation Isolation and
Standby Gas Treatment System Initiation Instrumentation channels
inoperable, take all of the applicable Actions in Notes l.a and l.b below.

a. With one or more Trip Functions with one or more required channels
inoperable:

1) For Trip Functions 1 and 2, place any inoperable channel in trip
within 12 hours; and

2) For Trip Functions 3 and 4, place any inoperable channel in trip
within 24 hours.

b. With one or more Trip Functions with isolation or initiation capability
not maintained:

1) Restore isolation and initiation capability within 1 hour.

If any applicable Action and associated completion time of Note l.a or l.b
is not met, isolate the Reactor Building Ventilation System and place the
Standby Gas Treatment System in operation within 1 hour.

Amendment No. 52
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Table 4.2.3 (page 1 of 1)
Reactor Building Ventilation Isolation and

Standby Gas Treatment System Initiation Instrumentation
Tests and Frequencies

TRIP FUNCTION CHECK FUNCTIONAL TEST CALIBRATION

1. Low Reactor Vessel NA Every 3 Months Every 3 Months-,
Water Level Once/Operating Cycle

2. High Drywell Pressure NA Every 3 Months Every 3 Months(&),
Once/Operating Cycle

3. High Reactor Building Once/Day Every 3 Months Every 3 Months
Ventilation Radiation

4. High Refueling Floor Once/Day Every 3 Months Every 3 Months
Zone Radiation During

Refueling

(a) Trip unit calibration only.

Amendment No. 53
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BASES: 3.2.C/4.2.C REACTOR BUILDING VENTILATION ISOLATION AND STANDBY GAS
TREATMENT SYSTEM INITIATION

BACKGROUND

The reactor building ventilation isolation and Standby Gas Treatment System
initiation instrumentation automatically initiates closure of the Reactor
Building Automatic Ventilation System Isolation Valves (RBAVSIVs) and starts
the Standby Gas Treatment (SGT) System. The function of these components and
systems, in combination with other accident mitigation systems, is to limit
fission product release during and following postulated Design Basis Accidents
(DBAs) (Ref. 1). Reactor Building (i.e., secondary containment) isolation and
establishment of vacuum with the SGT System ensures that fission products that
leak from primary containment following a DBA, or are released outside primary
containment, or are released during certain operations when primary containment
is not required to be operable, are maintained within applicable limits.

The isolation instrumentation includes the sensors, relays, and switches that
are necessary to cause initiation of reactor building ventilation isolation and
Standby Gas Treatment System operation. Most channels include electronic
equipment (e.g., trip units) that compares measured input signals with
pre-established setpoints. When the setpoint is exceeded, the channel output
relay actuates, which then outputs a reactor building ventilation isolation and
Standby Gas Treatment System initiation signal to the isolation and initation
logic. Functional diversity is provided by monitoring a wide range of
independent parameters. The input parameters to the isolation and initiation
logic are (1) reactor vessel water level, (2) drywell pressure, (3) reactor
building ventilation radiation, and (4) refueling floor zone radiation.
Redundant sensor input signals from each parameter are provided for initiation
and isolation.

For both the Low Reactor Vessel Water Level and High Drywell Pressure Trip
Functions, the reactor building ventilation isolation and Standby Gas Treatment
System initiation logic receives input from four channels. The outputs of the
channels are arranged in one-out-of-two taken twice logics.

For the High Reactor Building Ventilation Radiation and High Refueling Floor
Zone Radiation Trip Functions, two radiation detectors and monitors are
provided for each Trip Function. Each channel includes a radiation detector
and associated monitor. The outputs of the channels are arranged in a one-out-
of-two logic. In addition, the outputs of each channel are provided to both
Trip Systems A and B. As such, any High Reactor Building Ventilation Radiation
or High Refueling Floor Zone Radiation Trip Function channel will initiate
reactor building ventilation isolation and Standby Gas Treatment System
operation. (For the purposes of the Technical Specifications, the A radiation
detectors and monitors should be considered to be associated with the Trip
System A and the B radiation detectors and monitors should be considered to be
associated with Trip System B.) Trip System A initiates startup of SGT
subsystem A and initiates isolation of the reactor building supply and exhaust
outboard isolation valves. Trip System B initiates startup of SGT subsystem B
and initiates isolation of the reactor building supply and exhaust inboard
isolation valves. As such, either Trip System isolates the secondary
containment and provides the necessary filtration of fission products.

APPLICABLE SAFETY ANALYSES, LCO, and APPLICABILITY

The isolation and initiation signals generated by the reactor building
ventilation isolation and Standby Gas Treatment System initiation
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BASES: 3.2.C/4.2.C REACTOR BUILDING VENTILATION ISOLATION AND STANDBY GAS
TREATMENT SYSTEM INITIATION

APPLICABLE SAFETY ANALYSES, LCO, and APPLICABILITY (continued)

instrumentation are implicitly assumed in the safety analyses of References 2,
3, and 4, to initiate closure of the RBAVSIVs and start the SGT System to limit
offsite doses.

Reactor building ventilation isolation and Standby Gas Treatment System
initiation instrumentation satisfies Criterion 3 of 10 CFR 50.36(c)(2)(ii).

The operability of the reactor building ventilation isolation and Standby Gas
Treatment System initiation instrumentation is dependent on the operability of
the individual instrumentation channel Trip Functions specified in Table 3.2.3.
Each Trip Function must have the required number of operable channels in each
trip system, with their trip setpoints within the calculational as-found
tolerances specified in plant procedures. Operation with actual trip setpoints
within calculational as-found tolerances provides reasonable assurance that,
under worst case design basis conditions, the associated trip will occur within
the Trip Settings specified in Table 3.2.3. As a result, a channel is
considered inoperable if its actual trip setpoint is not within the
calculational as-found tolerances specified in plant procedures. The actual
trip setpoint is calibrated consistent with applicable setpoint methodology
assumptions.

In general, the individual Trip Functions are required to be OPERABLE in RUN,
STARTUP/HOT STANDBY, HOT SHUTDOWN, Refuel (with reactor coolant temperature >

212'F), during operations with the potential for draining the reactor vessel
(OPDRVs), during movement of irradiated fuel assemblies or fuel cask in
secondary containment, and during Alteration of the Reactor Core; consistent
with the Applicability for the SGT System and secondary containment
requirements in Specifications 3.7.B and 3.7.C. Trip Functions that have
different Applicabilities are discussed below in the individual Trip Functions
discussion.

The specific Applicable Safety Analyses, LCO, and Applicability discussions are
listed below on a Trip Function by Trip Function basis.

1. Low Reactor Vessel Water Level

Low reactor pressure vessel (RPV) water level indicates that the capability to
cool the fuel may be threatened. Should RPV water level decrease too far, fuel
damage could result. An isolation of the secondary containment and actuation
of the SGT System are initiated in order to minimize the potential of an
offsite release. The Low Reactor Vessel Water Level Trip Function is one of
the Trip Functions assumed to be operable and capable of providing isolation
and initiation signals. The isolation and initiation of systems on Low Reactor
Vessel Water Level support actions to ensure that any offsite releases are
within the limits calculated in the safety analysis.

Low Reactor Vessel Water Level signals are initiated from level transmitters
that sense the difference between the pressure due to a constant column of
water (reference leg) and the pressure due to the actual water level (variable
leg) in the vessel. Four channels of Low Reactor Vessel Water Level Trip
Function are available and are required to be operable to ensure that no single
instrument failure can preclude the isolation and initiation function.

Amendment No. 76p
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BASES: 3.2.C/4.2.C REACTOR BUILDING VENTILATION ISOLATION AND STANDBY GAS
TREATMENT SYSTEM INITIATION

APPLICABLE SAFETY ANALYSES, LCO, and APPLICABILITY (continued)

The Low Reactor Vessel Water Level Trip Setting was chosen to be the same as
the Reactor Protection System (RPS) Low Reactor Vessel Water Level Trip Setting
(Specification 3.1.A), since this could indicate that the capability to cool
the fuel is being threatened. The Trip Setting is referenced from the top of
enriched fuel.

The Low Reactor Vessel Water Level Trip Function is required to be operable in
RUN, STARTUP/HOT STANDBY, HOT SHUTDOWN, Refuel (with reactor coolant

temperature > 212'F) where considerable energy exists in the Reactor Coolant
System (RCS); thus, there is a possibility of pipe breaks resulting in
significant releases of radioactive steam and gas. In COLD SHUTDOWN and Refuel

(with reactor coolant temperature < 212'F), the probability and consequences of
these events are low due to the RCS pressure and temperature limitations of
these Modes; thus, this Trip Function is not required. In addition, the Trip
Function is also required to be operable during OPDRVs to ensure that offsite
dose limits are not exceeded if core damage occurs.

2. High Drywell Pressure

High drywell pressure can indicate a break in the reactor coolant pressure
boundary (RCPB). An isolation of the secondary containment and actuation of
the SGT System are initiated in order to minimize the potential of an offsite
release. The isolation and initiation of systems on High Drywell Pressure
supports actions to ensure that any offsite releases are within the limits
calculated in the safety analysis.

High drywell pressure signals are initiated from pressure transmitters that
sense the pressure in the drywell. Four channels of High Drywell Pressure Trip
Function are available and are required to be operable to ensure that no single
instrument failure can preclude performance of the isolation and initiation
function.

The Trip Setting was chosen to be the same as the RPS High Drywell Pressure
Trip Setting (Specification 3.1.A) since this is indicative of a loss of
coolant accident (LOCA).

The High Drywell Pressure Trip Function is required to be operable in RUN,
STARTUP/HOT STANDBY, HOT SHUTDOWN, Refuel (with reactor coolant temperature >

212'F) where considerable energy exists in the RCS; thus, there is a possibility
of pipe breaks resulting in significant releases of radioactive steam and gas.
This Trip Function is not required in COLD SHUTDOWN and Refuel (with reactor

coolant temperature < 212 0F) because the probability and consequences of these
events are low due to the RCS pressure and temperature limitations of these
Modes.

3, 4. High Reactor Building Ventilation Radiation and High Refueling Floor
Zone Radiation

High reactor building ventilation radiation or refuel floor zone radiation is
an indication of possible gross failure of the fuel cladding. The release may
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BASES: 3.2.C/4.2.C REACTOR BUILDING VENTILATION ISOLATION AND STANDBY GAS
TREATMENT SYSTEM INITIATION

APPLICABLE SAFETY ANALYSES, LCO, and APPLICABILITY (continued)

have originated from the primary containment due to a break in the RCPB or the
refueling floor due to a fuel handling accident. When High Reactor Building
Ventilation Radiation or High Refueling Floor Zone Radiation is detected,
secondary containment isolation and actuation of the SGT System are initiated
to support actions to limit the release of fission products as assumed in the
UFSAR safety analyses (Ref. 4).

The High Reactor Building Ventilation Radiation and High Refueling Floor Zone
Radiation signals are initiated from radiation detectors that are located on
the ventilation exhaust duct coming from the reactor building and the refueling
floor zones, respectively. Two channels of High Reactor Building Ventilation
Radiation Trip Function and two channels of High Refueling Floor Radiation Trip
Function are available and are required to be operable to ensure that no single
instrument failure can preclude the isolation and initiation function.

The Trip Settings are chosen to promptly detect gross failure of the fuel
cladding.

The High Reactor Building Ventilation Radiation and High Refueling Floor Zone
Radiation Trip Functions are required to be operable in RUN, STARTUP/HOT
STANDBY, HOT SHUTDOWN, Refuel (with reactor coolant temperature > 2120F)where
considerable energy exists in the RCS; thus, there is a possibility of pipe
breaks resulting in significant releases of radioactive steam and gas. In COLD
SHUTDOWN and Refuel (with reactor coolant temperature < 2120F), the probability
and consequences of these events are low due to the RCS pressure and
temperature limitations of these Modes; thus, these Trip Functions are not
required. In addition, the Trip Functions are also required to be operable
during OPDRVs, during movement of irradiated fuel assemblies or fuel cask in
the secondary containment, and during Alteration of the Reactor Core, because
the capability of detecting radiation releases due to fuel failures (due to
fuel uncovery or dropped fuel assemblies) must be provided to ensure that
offsite dose limits are not exceeded.

ACTIONS

Table 3.2.3 ACTION Note 1

Because of the diversity of sensors available to provide isolation signals and
the redundancy of the isolation design, an allowable out of service time of
12 hours or 24 hours depending on the Trip Function (12 hours for those Trip
Functions that have channel components common to RPS instrumentation, i.e.,
Trip Functions 1 and 2, and 24 hours for those Trip Functions that do not have
channel components common to RPS instrumentation, i.e., all other Trip
Functions), has been shown to be acceptable (Refs. 5 and 6) to permit
restoration of any inoperable channel to operable status. This out of service
time is only acceptable provided the associated Trip Function is still
maintaining isolation capability (refer to next paragraph). If the inoperable
channel cannot be restored to operable status within the allowable out of
service time, the channel must be placed in the tripped condition per Table
3.2.3 Note l.a.l) or l.a.2), as applicable. Placing the inoperable channel in
trip would conservatively compensate for the inoperability, restore capability
to accommodate a single failure, and allow operation to continue. Alternately,
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BASES: 3.2.C/4.2.C REACTOR BUILDING VENTILATION ISOLATION AND STANDBY GAS
TREATMENT SYSTEM INITIATION

ACTIONS (continued)

if it is not desired to place the channel in trip (e.g., as in the case where
placing the inoperable channel in trip would result in an isolation or
initiation), the Reactor Building Ventilation System must be isolated and the
SGT System must be placed in operation within the next one hour. Isolating the
Reactor Building Ventilation System and placing the SGT System in operation
performs the intended function of the instrumentation and allows operation to
continue.

Table 3.2.3 Note l.b is intended to ensure that appropriate actions are taken
if multiple, inoperable, untripped channels within the same Trip Function
result in a complete loss of isolation capability for the associated
penetration flow path(s) or a complete loss of initiation capability for the
SGT System. A Trip Function is considered to be maintaining isolation and
initiation capability when sufficient channels are operable or in trip in both
trip systems, such that a trip signal will be generated from the given Trip
Function on a valid signal. This ensures that isolation of the two RBAVSIVs in
the associated penetration flow path and the operation of the SGT System can be
initiated on an isolation and initiation signal from the given Trip Function.
For the Trip Functions 1 and 2, this would require each trip system to have one
channel operable or in trip. For Trip Functions 3 and 4, this would require
one channel to be operable or in trip. The one hour Completion Time is
intended to allow the operator time to evaluate and repair any discovered
inoperabilities. The 1 hour Completion Time is acceptable because it minimizes
risk while allowing time for restoration or tripping of channels.

If any applicable Action and associated Completion Time of Table 3.2.3 ACTION
Note l.a or l.b are not met, the ability to isolate the secondary containment
and start the SGT System cannot be ensured. Therefore, further actions must be
performed to ensure the ability to maintain the secondary containment isolation
and SGT System initiation function. Isolating the associated penetration flow
path(s) and starting the associated SGT System within the next one hour
performs the intended function of the instrumentation and allows operation to
continue. One hour is sufficient for plant operations personnel to establish
required plant conditions or to declare the associated components inoperable
without unnecessarily challenging plant systems.

SURVEILLANCE REQUIREMENTS

Surveillance Requirement 4.2.C.1

As indicated in Surveillance Requirement 4.2.C.l, reactor building ventilation
isolation and Standby Gas Treatment System initiation instrumentation shall be
checked, functionally tested and calibrated as indicated in Table 4.2.3. Table
4.2.3 identifies, for each Trip Function, the applicable Surveillance
Requirements.

Surveillance Requirement 4.2.C.1 also indicates that when a channel is placed
in an inoperable status solely for performance of required instrumentation
Surveillances, entry into associated LCO and required Actions may be delayed
for up to 6 hours provided the associated Trip Function maintains isolation and
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BASES: 3.2.C/4.2.C REACTOR BUILDING VENTILATION ISOLATION AND STANDBY GAS
TREATMENT SYSTEM INITIATION

initiation capability. Upon completion of the Surveillance, or expiration of
the 6 hour allowance, the channel must be returned to operable status or the

SURVEILLANCE REQUIREMENTS (continued)

applicable LCO entered and required Actions taken. This allowance is based on
the reliability analysis (Refs. 5 and 6) assumption of the average time
required to perform channel Surveillance. That analysis demonstrated
that the 6 hour testing allowance does not significantly reduce the probability
that the RBAVSIVs will isolate the penetration flow path(s) and that the SGT
System will initiate when necessary.

Surveillance Requirement 4.2.C.2

The Logic System Functional Test demonstrates the operability of the required
initiation logic and simulated automatic operation for a specific channel. The
testing required by the SGT System and RBAVSIVs Technical Specifications
overlaps this Surveillance to provide testing of the assumed safety function.
The Frequency of "once every Operating Cycle" is based on the need to perform
this Surveillance under the conditions that apply during a plant outage and the
potential for an unplanned transient if the Surveillance were performed with
the reactor at power. Operating experience has demonstrated that these
components will usually pass the Surveillance when performed at the specified
Frequency.

Table 4.2.3, Check

Performance of an Instrument Check once per day, for Trip Function 3, and once
per day during Refueling, for Trip Function 4, ensures that a gross failure of
instrumentation has not occurred. An Instrument 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 something even more serious. An
Instrument Check will detect gross channel failure; thus, it is key to
verifying the instrumentation continues to operate properly between each
Calibration. Agreement criteria are determined by the plant staff based on a
combination of the channel instrument uncertainties, including indication and
readability. If a channel is outside the criteria, it may be an indication
that the instrument has drifted outside its limit. The Frequency is based upon
operating experience that demonstrates channel failure is rare. The Instrument
Check supplements less formal, but more frequent, checks of channels during
normal operational use of the displays associated with the channels required by
the LCO.

Table 4.2.3, Functional Test

For Trip Functions 1, 2, 3, and 4, a Functional Test is performed on each
required channel to ensure that the channel will perform the intended function.
Any setpoint adjustment shall be consistent with the assumptions of the current
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BASES: 3.2.C/4.2.C REACTOR BUILDING VENTILATION ISOLATION AND STANDBY GAS
TREATMENT SYSTEM INITIATION

plant specific setpoint methodology. The Frequency of "Every 3 Months" is
based on the reliability analysis of References 5 and 6.
SURVEILLANCE REQUIREMENTS (continued)

Table 4.2.3, Calibration

For Trip Functions 1, 2, 3, and 4, an Instrument Calibration is a complete
check of the instrument loop and the sensor. This test verifies that the
channel responds to the measured parameter within the necessary range and
accuracy. An Instrument Calibration leaves the channel adjusted to account for
instrument drifts between successive calibrations consistent with the plant
specific setpoint methodology. The specified Instrument Calibration
Frequencies are based upon the time interval assumptions for calibration used
in the determination of the magnitude of equipment drift in the associated
setpoint analyses.

For Trip Functions 1 and 2, a calibration of the trip units is required
(Footnote (a)) once every 3 months. Calibration of the trip units provides a
check of the actual setpoints. The channel must be declared inoperable if the
trip setting is discovered to be less conservative than the calculational as-
found tolerances specified in plant procedures. The Frequency of every 3
months is based on the reliability analysis of Reference 6 and the time
interval assumption for trip unit calibration used in the associated setpoint
calculation.

REFERENCES

1. UFSAR, Section 5.3.

2. UFSAR, Section 7.17.2.

3. UFSAR, Section 14.6.3.6.

4. UFSAR, Section 14.6.4.4.

5. NEDC-31677P-A, "Technical Specification Improvement Analysis for BWR
Isolation Actuation Instrumentation," July 1990.

6. NEDC-30851P-A Supplement 2, "Technical Specifications Improvement Analysis
for BWR Isolation Instrumentation Common to RPS and ECCS Instrumentation,"
March 1989.
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3.2 LIMITING CONDITIONS FOR
OPERATION

3.2 PROTECTIVE INSTRUMENT SYSTEMS

APplicability:
-

lApplies to the operational status
of the plant instrumentation
systems which initiate and
control a protective function.

Objective:

To assure the operability of
protective instrumentation
systems.

Specification:

A. Emergency Core Cooling System

When-the system(s) it initiates
or controls is required in

Applicability:

4.2 SURVEILLANCE REQUIREMENTS

4.2 PROTECTIVE INSTRUMENT SYSTEMS

Applies to the surveillance
requirements of the
instrumentation systems which
initiate and control a protective
function.

Objective:

To verify the operability of
protective instrumentation
systems.

Specification:

A. Emergency Core Cooling System

- -1..I...... ..

l
accordance with Specification.
3.5, the instrumentation which
initiates the emergency core
cooling system(s)shall be
operable in accordance with
Table 3.2.1. I

Instrumentation and logic
systems shall be functionally
tested and calibrated as
indicated in Table 4.2.1.

X, Primary Containment Isolation

Instrumentation and logic
systems shall be functionally
tested and calibrated as
indicated in Table 4

~ M"4o vett*vfc p-%ys?

3. Primary Containment Isolation

when primary containment
integrity is required, in
accordance with
Specification 3.7, the
instrumentation that
initiates primary cohtainment
isolation shall be operable

\in accordance with/
<Table 3.2.2.

C. Reactor Building Ventilation
Isolation and Standby Gas
Treatment System Initiation

td actuatfon of the standby gasJ
~. eatm s S~Vt shall e o~perable

in accordance with Table 3.2.3.
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TABLE 3.2.3 / v ff.

A#REACTOR BUILDING VENTILATION ISOLATION & STANDBY GAS TREATMENT SYSTEM INITIATI h;^et )v)

>imn~um NqpberoF\ equird ACTI5I When-
t O 0 rable T-nstrumentJ *m kur Coqitionp'

Cnannels per rip For Opsratio
System Trip Function Trip Setting re Not Satisfed

2 Low Reactor Vessel Water Level Note 1
(Notes

ZNote High Drywell Pressure C Note 1

3,. Reactor Building 14 m //hr Note 1
(Not A

eu 1 efueling Floor one Radiation <100 r/hr Note 1
(No0teas
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/ System I
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TABLE 3.2.3 NOTES

.j. If the minimum number of operable instrument channels is not available in
either trip system, the reactor building ventilation system shall be isolate

yk 1. Hand the standby gas treatment system operated t e ins en

hena channel, or e atecte rimar containment Iso
placed in an inoperable status solely for performance of required
instrumentation surveillances, entry into associated Limiting Conditions for
operation and required ACTIONS may be delayed for up to 6 hours provided the
associated Trip Function maintains Reactor Building Ventilation Isolation and )
tandby Gas Treatment System Initiation ..

(@ Whenever Reactor Building Ventilation Isolation and Standby Gas Treatm,9.nt_____
( System Initiation are required by Specificati o n, ,.and 3.7.CetleDesh

y each Fueitin xep
provided for below:

With one or more automatic functions with isolation capability not
0 maintained restore isolation and initiation capabilit o r.

^' @9 With one or more channels inoperable, place the inoperable channets'()
Nek 4.. A in the tripped condition within:

1) 12 hours for trip functions common to RPS instrumentation, and
2) 24 hours for trip functions not common to RPS instrumentation,

ron, initiate the ACTION required by Table 3.2;3-.- , -- -- -- -* -- I
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TABLE 4.2.3

< 5TES ND FREQUENCIES

REACTOR BUILDING VENTILATION AND STANDBY GAS TREATMENT SYSTEM ISOLATION

Trip Function Functional Test0 -FATm Calibration&-FA Instrument Check

Low Reactor Vessel Water Every Three Months nce/Operating Cycle --

Level .

Z. High Drywell Pressure Every Three Months nce/Operating Cycle --

Reactor Building VentL010' Every Three Months Every Three Months Once Each Day

xhaust Radiation

4. Refueling Floor Zone Every Three Months Every Three Months Once Each Day During
Radiation Refueling

Reactor Building Vent Once/Operating Cycle nc Ope ng0\
Trip System Logic A.2

,~. e2,c Standby Gas Treatment Once/Operating Cycle 0
Trip System Logic

I .e

-- I) I- -P ,-- CJ--rt4;0% _

Ei _
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TABLE 4.2 NOTES

CG7ed

g2 uigec efueling outage, simulated automatic actutocopn
t allpilotvalvs shall be performed such that each trip system logic can

erified ndependent of its redundant counterpart.

( 3. Trip 0 emlogc caibrai M hal include only t. e delay relaysa
timS necessary for proES functioning of the Ozp system.

( 4. This instrumentation is excepted from functional test definition. The
fnctiont test will consist of injecting a simulated electrical signa

int th mesuement channel.

. eeted

./ elee

{ .unti/ ets and calibr X' s are not required w systema
t _ rquitd to be operable. ____

9. The thermocouples associated with safety/relief valves and safety valve
position, that may be used for back-up position indication, shall be
verified to be operable every operating cycle.

10. Separate functional tests are not required for this instrumentation. The
calibration and integrated ECCS tests which are performed once per
operating cycle will adequately demonstrate proper equipment operation.

11. Trip system logic functional tests will include verification of operation
of all automatic initiation inhibit switches by monitoring relay contact
movement. Verification that the manual inhibit switches prevent opening
all relief valves will be accomplished in conjunction with
Section 4.5.F.I. I

V
12. Trip system logic testing is not applicable to this function. If the

required surveillance frequency (every Refueling Outage) is not met,
functional testing of the Reactor Mode Switch-Shutdown Position function
shall be initiated within 1 hour after the reactor mode switch is placed
in Shutdown for the purpose of commencing a scheduled Refueling Outage.

13. Includes calibration of the RBM Reference Downscale function (i.e., RBM
upscale function is not bypassed when >30t Rated Thermal Power).

11

Amendment No. G6, -94, 1-0-5, .4&, -1"4, 2, G4, 212 74
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3.2 LIMITING CONDITIONS FOR
OPERATION

4.2 SURVEILLANCE REQUIREMENTS

I D. Deleted.

E. Control Rod Block Actuation

The control rod block
instrumentation for each
Trip Function in Table
3.2.5 shall be operable in
accordance with Table
3.2.5.

D. Deleted.

E. Control Rod Block Actuation

I

1. The control rod block
instrumentation shall be
functionally tested and
calibrated as indicated
in Table 4.2.5.

I

When a Rod Block Monitor
channel is placed in an
inoperable status solely
for performance of
required surveillances,
entry into associated
Limiting Conditions for
Operation and required
Actions may be delayed
for up to 6 hours
provided the associated
Trip Function maintains
control rod block
initiation capability.

Amendment No. 54
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3.2 LIMITING CONDITIONS FOR
OPERATION

VYNPS

| 4.2 SURVEILLANCE REQUIREMENTS

initiates Volation o the
off-gas s stem shal. be
operably in accor 6nce

wit T e 3.2./

E. Control Rod Block Actuation

During reactor power
operation the
instrumentation that
initiates control rod block
shall be operable
in accordance with
Table 3.2.5.

F. Mehnia VaumP_

-ZmOVys " S6APqR4Tc P4O>

E. Control Rod Block Actuation

Instrumentation and logic
systems shall be E
functionally tested and
calibrated as indicated in
Table 4.2.5.

I --1

Isolation Instrumentation

When the reactor is in the
RUN or STARTUP/HOT STANDBY
Mode and the mechanical
vacuum pump is in service,
four (4) channels of the
High Main Steam Line
Radiation Trip Function for
mechanical vacuum pump
isolation shall be operable,
except as provided below.

1. With one or more channels
inoperable, within 12
hours:

a. Restore the inoperable
channel(s) to operable
status; or

b. Place the inoperable
channel(s) or
associated trip system
in the trip condition
(not applicable if the
inoperable channel is
the result of an
inoperable mechanical
vacuum pump isolation
valve).

F. Mechanical Vacuum Pump
Isolation Instrumentation

The High Main Steam Linel
Radiation Trip Function for
mechanical vacuum pump
isolation shall be checked,
functionally tested and
calibrated as indicated in
Surveillance Requirements
4.2.F.1, 2, 3, 4 and 5.

When a channel is placed in
an inoperable status solely
for performance of required
surveillances, entry into
associated Limiting
Conditions for Qperation and
required actions may be
delayed for up to six (6)
hours provided the associated
trip function maintains
mechanical vacuum pump
isolation capability.

1. Perform an instrument
check once each day.

2. Perform an instrument
functional test once every
three (3) months.

t po46 1 S 7-E pXE 6Z

Amendment No. .4, 6 212 35
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*/ 11ATABLE 3.2.4-
/ o' / .C * Y

OFF-GAS,SYSTEM ISOLATION INSTRUIqENTATION

'S.

I Il,

I

MinimUm Number of / Required Action When
Operable Instrument M inimum Conditions
Cfiannels per Trip For Operation

System Trip Function f Trip Setting Are Not Satisfied

1 / Time Delay (Stack Off-Ga < 2 minutes Note 1
// Valve Isolation) (15TD 16TD) < 30 minutes

1 Trip System Logic Note 1,

,/ /

Note 1 - At least one of the radiation monitors between the chard`oal bed system and the plapt'stack shall be
operable during operation of the augmented off-gas system. If.this condition cannot be mgt, continued
operation of the augmented off-gas system is permissible for a period of up to 7 days provided that at least
one of the stack monitoring systems is operable and off-gas system temperature and pressure are measured

. continuously.

'5-..'.

II

I/I
I
I

Amendment No. *9, 43, 164 so
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..H-So TABLE 4.2.4/

. / / MINIMUM TEST AND CAL1131 ZTION FREOUENCIES

/ . / OPPGA S SYSTEM l SOu'TI ON INSTRUMENTATION

Trip Function Functional Tee 8 Calibrati(

[*,/ Augmented Off-Gas 2 T Once/Operatip Cycle Once/Opert/ing Cy(
System Logic (Ar { /e/2) (Note 3)

,;"" ,. /

And a/

I. -..
1/ I'

Znstrument' Check \
-le -I

-/

II--

Amendment No. 4, OA, 106 68
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TABLE 4.2 NOTES

Cl. /No Zused.3

f. Dring each ~fueling outage, simulates automatic actuation wh' X oens
all pilot / lves shall be performed uc that each tripS Syt l~ogic can
be ver < d independent of its r n nant counterpart. /

3. T < yste loic clibatioHi hal include only time X ay relaysan
_ _mer neessryforprof fncioning of the trip ytem.

K4. This instrumentation is excepted from functional test definition. The
functional test will consist of injecting a simulated electrical signal

t into the measurement channel.__,

5. ileted.

6. Delet

D eted.

08 Functi era1 tests and cali H ions are not reu when systems are no
requi-fed to be operable/ A

9. The thermocouples associated with safety/relief valves and safety valve
position, that may be used for back-up position indication, shall be
verified to be operable every operating cycle.

10. Separate functional tests are not required for this instrumentation. The
calibration and integrated ECCS tests which are performed once per
operating cycle will adequately demonstrate proper equipment operation.

(
11. Trip system logic functional tests will include verification of operation

of all automatic initiation inhibit switches by monitoring relay contact
movement. Verification that the manual inhibit switches prevent opening
all relief valves will be accomplished in conjunction with
Section 4.5.F.I.

12.

13.

Trip system logic testing is not applicable to this function. If the
required surveillance frequency (every Refueling Outage) is nbt met,
functional testing of the Reactor Mode Switch-Shutdown Position function
shall be initiated within 1 hour after the reactor mode switch is placed
in Shutdown for the purpose of commencing a scheduled Refueling Outage.

Includes calibration of the RBM Reference Downscale function (i.e., RBM
upscale function is not bypassed when >30t Rated Thermal Power).

Amendment No. *6;, g9, 4G-9, 1-4-5, 4-64, 48-, 211, 212 74
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3.2 LIMITING CONDITIONS FOR
OPERATION

4.2 SURVEILLANCE REQUIREMENTS

I D. Deleted.

E. Control Rod Block Actuation

The control rod block
instrumentation for each
Trip Function in Table
3.2.5 shall be operable in
accordance with Table
3.2.5.

D. Deleted.

E. Control Rod Block Actuation

1. The control rod block
instrumentation shall be
functionally tested and
calibrated as indicated
in Table 4.2.5.

When a Rod Block Monitor
channel is placed in an
inoperable status solely
for performance of
required surveillances,
entry into associated
Limiting Conditions for
Operation and required
Actions may be delayed
for up to 6 hours
provided the associated
Trip Function maintains
control rod block
initiation capability.

I

I

Amendment No. 54
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Table 3.2.5 (page 1 of 1)
Control Rod Block Instrumentation

ACTIONS
WHEN

APPLICABLE REQUIRED REQUIRED
MODES OR OTHER CHANNELS CHANNELS

SPECIFIED PER TRIP ARE TRIP SETTING
TRIP FUNCTION CONDITIONS FUNCTION INOPERABLE

1. Rod Block Monitor

a. Upscale (Flow Bias)

b. Downscale

> 30t RATED
THERMAL POWER

> 30% RATED
THERMAL POWER

2

2

Note 1 < 0.66(W)+N(b)
with a maximum
as defined in
the COLR

Note 1 2 2/125 full
scale

c. Inop > 30t RATED
THERMAL POWER

2 Note 1

Note 2

NA

NA2. Reactor Mode Switch -
Shutdown Position

(a) 2

(a) When reactor mode switch is in the shutdown position.

(b) Trip Setting < 0.66 (W-AW)+N for single loop operation.

Amendment No. 55
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Table 3.2.5 ACTION Notes

1. With one or two RBM channels inoperable, take all of the applicable
Actions in Notes l.a and l.b below.

a. If one RBM channel is inoperable, restore the inoperable channel to
operable status within 24 hours.

b. If the required Action and associated completion time of Note l.a above
is not met, or if two RBM channels are inoperable, place one RBM
channel in trip within the next hour.

2. With one or more Reactor Mode Switch - Shutdown Position channels
inoperable, immediately suspend control rod withdrawal and immediately
initiate actions to fully insert all insertable control rods in core cells
containing one or more fuel assemblies.

Amendment No. 56
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Table 4.2.5 (page 1 of 1)
Control Rod Block Instrumentation

Tests and Frequencies

TRIP FUNCTION FUNCTIONAL TEST CALIBRATION

1. Rod Block Monitor (RBM)

a. Upscale (Flow Bias) Every 3 Months Every 3 Months(b W

b. Downscale Every 3 Months Every 3 Months b)

c. Inop Every 3 Months NA

2. Reactor Mode Switch - Every Refueling NA
Shutdown Position Outageca)

(a) Not required to be performed until 1 hour after
placed in the shutdown position.

the reactor mode switch is

(b) Neutron detectors are excluded.

(c) Includes calibration of the RBM Reference Downscale function (i.e., RBM
upscale function is not bypassed when >30% Rated Thermal Power).

Amendment No. 57
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BASES: 3.2.E/4.2.E CONTROL ROD BLOCK ACTUATION

BACKGROUND

Control rods provide the primary means for control of reactivity changes.
Control rod block instrumentation includes channel sensors, logic circuitry,
switches, and relays that are designed to backup administrative controls on
control rod movement. During shutdown conditions, control rod blocks from
the Reactor Mode Switch-Shutdown Position Function ensure that all control
rods remain inserted to prevent inadvertent criticalities.

The purpose of the RBM (Ref.1) is to limit control rod withdrawal if
localized neutron flux exceeds a predetermined setpoint during control rod
manipulations. The RBM supplies a trip signal to the Reactor Manual Control
System (RMCS) to appropriately inhibit control rod withdrawal during power
operation above the 30t RATED THERMAL POWER setpoint when a non-peripheral
control rod (except control rod 35-34) is selected. The RBM has two
channels, either of which can initiate a control rod block when the channel
output exceeds the control rod block setpoint. One RBM channel inputs into
one RMCS rod block circuit and the other RBM channel inputs into the second
RMCS rod block circuit. A rod block in either RMCS circuit will provide a
control rod block to all control rods. The RBM channel signal is generated
by averaging a set of local power range monitor (LPRM) signals. One RBM
channel averages the signals from LPRM detectors at the A and C positions in
the assigned LPRM assemblies, while the other RBM channel averages the
signals from LPRM detectors at the B and D positions. Assignment of LPRMs to
be used in RBM averaging is controlled by the selection of control rods. The
RBM is automatically bypassed and the output set to zero if a peripheral rod
(or control rod 35-34) is selected or the APRM used to normalize the RBM
reading is at < 30t RATED THERMAL POWER. If any LPRM detector assigned to an
RBM is bypassed, the computed average signal is automatically adjusted to
compensate for the number of LPRM input signals. The minimum number of LPRM
inputs required for each RBM channel to prevent an instrument inoperative
trip is four when using four LPRM strings, three when using three LPRM
strings, and two when using two LPRM strings. Each RBM also receives a
recirculation loop flow signal from the associated flow converter.

When a control rod is selected, the gain of each RBM channel output is
normalized to a reference APRM. The gain setting is held constant during the
movement of that particular control rod to provide an indication of the
change in the relative local power level. If the indicated power increases
above the preset limit, a rod block will occur. In addition, to preclude rod
movement with an inoperable RBM, a downscale trip and an inoperable trip are
provided.

With the reactor mode switch in the shutdown position, a control rod
withdrawal block is applied to all control rods to ensure that the shutdown
condition is maintained (Ref. 2). This Trip Function prevents inadvertent
criticality as the result of a control rod withdrawal during COLD SHUTDOWN
and HOT SHUTDOWN or during a Refueling Outage when the reactor mode switch is
required to be in the shutdown position. The reactor mode switch has two
channels, each inputting into a separate RMCS rod block circuit. A rod block
in either RMCS circuit will provide a control rod block to all control rods.

Amendment No. 77
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BASES: 3.2.E/4.2.E CONTROL ROD BLOCK ACTUATION

APPLICABLE SAFETY ANALYSES, LCO, and APPLICABILITY

l.a, l.b, l.c Rod Block Monitor

The RBM is not specifically credited in any accident or transient analysis,
but it is retained for overall redundancy and diversity as required by the
NRC approved licensing basis. The Trip Settings are based on providing
operational flexibility in the MELLLA region.

Two channels of each of the RBM Trip Functions are required to be operable,
with their trip setpoints within the calculational as-found tolerances
specified in plant procedures, as applicable, to ensure that no single
instrument failure can preclude a rod block from these Trip Functions. In
addition, to provide adequate coverage of the entire core, LPRM inputs for
each RBM channel are required from greater than or equal to half the total
number of inputs from any LPRM level. The upper limit of the REM Upscale
(Flow Bias) Trip Function is clamped to provide protection at greater than
100t rated core flow. This clamped value is cycle-specific and is included
in the Core Operating Limits Report. Trip Settings are specified for RBM
Upscale (Flow Bias) and RBM Downscale Trip Functions. The terms for the Trip
Setting of the RBM Upscale (Flow Bias) Trip Function are defined as follows:
W is percent of rated two loop drive flow where 100t rated drive flow is that
flow equivalent to 48 X 106 lbs/hr core flow; and AW is the difference between
two loop and single loop drive flow a the same core flow (this difference
must be accounted for during single loop operation). AW = 0 for two loop
operation and AW = 8% for single loop operation.

Operation with actual trip setpoints within calculational as-found tolerances
provides reasonable assurance that, under worst case design basis conditions,
the associated trip will occur within the Trip Settings specified in Table
3.2.5. As a result, a channel is considered inoperable if its actual trip
setpoint is not within the calculational as-found tolerances specified in
plant procedures. The actual trip setpoint is calibrated consistent with
applicable setpoint methodology assumptions.

Amendment No. 77a
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BASES: 3.2.E/4.2.E CONTROL ROD BLOCK ACTUATION

APPLICABLE SAFETY ANALYSES, LCO, and APPLICABILITY (continued)

2. Reactor Mode Switch - Shutdown Position

During HOT SHUTDOWN and COLD SHUTDOWN, and during Refueling Outages when the
reactor mode switch is in the shutdown position, the core is assumed to be
subcritical; therefore, no positive reactivity insertion events are analyzed.
The Reactor Mode Switch-Shutdown Position control rod withdrawal block
ensures that the reactor remains subcritical by blocking control rod
withdrawal, thereby preserving the assumptions of the safety analysis.

The Reactor Mode Switch-Shutdown Position Trip Function satisfies Criterion 3
of 10 CFR 50.36(c) (2) (ii).

Two channels are required to be operable to ensure that no single channel
failure will preclude a rod block when required. There is no Trip Setting
for this Trip Function since the channels are mechanically actuated based
solely on reactor mode switch position. During shutdown conditions (HOT
SHUTDOWN and COLD SHUTDOWN, and Refueling Outages when the reactor mode
switch is in the shutdown position), no positive reactivity insertion events
are analyzed because assumptions are that control rod withdrawal blocks are
provided to prevent criticality. Therefore, when the reactor mode switch is
in the shutdown position, the control rod withdrawal block is required to be
operable. With the reactor mode switch in the refueling position, the refuel
position one-rod-out interlock provides the required control rod withdrawal
blocks.

ACTIONS

Table 3.2.5 ACTION Note 1

With one RBM Trip Function l.a, l.b, or l.c channel inoperable, the remaining
operable channel is adequate to perform the control rod block function;
however, overall reliability is reduced because a single failure in the
remaining operable RBM channel can result in no control rod block capability
for the RBM. For this reason, Table 3.2.5 ACTION Note l.a requires
restoration of the inoperable channel to operable status. The Completion Time
of 24 hours is based on the low probability of an event occurring coincident
with a failure in the remaining operable channel.

If the Table 3.2.5 ACTION Note l.a required action is not met and the
associated Completion Time has expired, the inoperable channel must be placed
in trip within 1 hour. If both RBM Trip Function l.a, l.b, or l.c channels
are inoperable, the RBM is not capable of performing its intended function;
thus, one channel must also be placed in trip. This initiates a control rod
withdrawal block, thereby ensuring that the RBM function is met. The 1 hour
Completion Time is intended to allow the operator time to evaluate and repair
any discovered inoperabilities and is acceptable because it minimizes risk
while allowing time for restoration or tripping of inoperable channels.

Table 3.2.5 ACTION Note 2

With one Reactor Mode Switch-Shutdown Position control rod withdrawal block
channel inoperable, the remaining operable channel is adequate to perform the

Amendment No. 77b
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BASES: 3.2.E/4.2.E CONTROL ROD BLOCK ACTUATION

ACTIONS (continued)

control rod withdrawal block function. However, since the required actions
of Table 3.2.5 ACTION Note 2 are consistent with the normal action of an
operable Reactor Mode Switch-Shutdown Position Trip Function (i.e.,
maintaining all control rods inserted), there is no distinction between
having one or two channels inoperable.

In both cases (one or both channels inoperable), suspending all control rod
withdrawal and initiating action to fully insert all insertable control rods
in core cells containing one or more fuel assemblies will ensure that the
core is subcritical with adequate Shutdown Margin ensured by Specification
3.3.A.l. Control rods in core cells containing no fuel assemblies do not
affect the reactivity of the core and are therefore not required to be
inserted. Action must continue until all insertable control rods in core
cells containing one or more fuel assemblies are fully inserted.

SURVEILLANCE REQUIREMENTS

Surveillance Requirement 4.2.E.1

As indicated in Surveillance Requirement 4.2.E.1, control rod block
instrumentation shall be functionally tested and calibrated as indicated in
Table 4.2.5. Table 4.2.5 identifies, for each Trip Function, the applicable
Surveillance Requirements.

Surveillance Requirement 4.2.E.1 also indicates that when an RBM channel is
placed in an inoperable status solely for performance of required
instrumentation Surveillances, entry into associated LCO and required Actions
may be delayed for up to 6 hours provided the associated Trip Function
maintains control rod block capability. Upon completion of the Surveillance,
or expiration of the 6 hour allowance, the channel must be returned to
operable status or the applicable LCO entered and required Actions taken.
This allowance is based on the reliability analysis (Ref. 4) assumption of
the average time required to perform channel Surveillance. That analysis
demonstrated that the 6 hour testing allowance does not significantly reduce
the probability that a control rod block will be initiated when necessary.

Table 4.2.5, Functional Test

For Trip Functions l.a, l.b, and l.c, a Functional Test is performed on each
required channel to ensure that the channel will perform the intended
function. The Functional Test of the RBM channels includes the Reactor
Manual Control "Select Relay Matrix" System input. Any setpoint adjustment
shall be consistent with the assumptions of the current plant specific
setpoint methodology. The Frequency of "Every 3 Months" is based on the
reliability analysis of Reference 5.

For Trip Function 2, a Functional Test is performed to ensure that the entire
channel will perform the intended function. The Functional Test for the
Reactor Mode Switch-Shutdown Position Trip Function is performed by
attempting to withdraw any control rod with the reactor mode switch in the

Amendment No. 77c
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BASES: 3.2.E/4.2.E CONTROL ROD BLOCK ACTUATION

SURVEILLANCE REQUIREMENTS (continued)

shutdown position and verifying a control rod block occurs. As noted in
Table 4.2.5 Footnote (a), the Surveillance is not required to be performed
until 1 hour after the reactor mode switch is in the shutdown position, since
testing of this interlock with the reactor mode switch in any other position
cannot be performed without using jumpers, lifted leads, or movable links.
This allows entry into the HOT SHUTDOWN and COLD SHUTDOWN Modes if the "Every
Refueling Outage" Frequency is not met. The 1 hour allowance is based on
operating experience and in consideration of providing a reasonable time in
which to complete the Surveillance Requirement. The Frequency of "Every
Refueling Outage" is based on the need to perform this Surveillance under the
conditions that apply during a plant outage and the potential for an
unplanned transient if the Surveillance were performed with the reactor at
power. Operating experience has demonstrated that these components will
usually pass the Surveillance when performed at the specified Frequency.

Table 4.2.5, Calibration

For Trip Functions l.a and l.b, an Instrument Calibration is a complete check
of the instrument loop and the sensor. This test verifies that the channel
responds to the measured parameter within the necessary range and accuracy.
An Instrument Calibration leaves the channel adjusted to account for
instrument drifts between successive calibrations consistent with the plant
specific setpoint methodology. The specified Instrument Calibration
Frequencies are based upon the time interval assumptions for calibration used
in the determination of the magnitude of equipment drift in the associated
setpoint analyses.

The RBM is automatically bypassed when power is below a specified value or if
a peripheral control rod is selected. The power level is determined from the
APRM signals input to each RBM channel. The automatic bypass setpoint must
be verified periodically to be < 30% RATED THERMAL POWER. As a result, the
Instrument Calibration of Trip Function l.a must also include calibration of
the RBM Reference Downscale function (i.e., RBM Upscale (Flow Bias) Trip
Function is not bypassed when > 30% RATED THERMAL POWER), as noted in
Footnote (c). In addition, it must also be verified that the RBM is not
bypassed when a control rod that is not a peripheral control rod is selected
(only one non-peripheral control rod is required to be verified). If any
bypass setpoint is nonconservative, then the affected RBM channel is
considered inoperable. Alternatively, the APRM channel can be placed in the
conservative condition to enable the RBM. If placed in this condition, the
Surveillance Requirement is met and the RBM channel is not considered
inoperable.

As noted in Footnote (b), neutron detectors are excluded from the
Surveillance because they are passive devices, with minimal drift, and
because of the difficulty of simulating a meaningful signal. Changes in
neutron detector sensitivity are compensated for by performing the 7 day heat
balance calibration and the 2000 MWD/T LPRM calibration against the
Traversing Incore Probe System of the Reactor Protection System Technical
Specification.

Amendment No. 77d
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BASES: 3.2.E/4.2.E CONTROL ROD BLOCK ACTUATION

REFERENCES

1. UFSAR, Section 7.5.8.

2. UFSAR, Section 7.7.4.3.2.

3. UFSAR, Section 14.5.3.1.

4. GENE-770-06-1-A, "Addendum to Bases for Changes to Surveillance Test
Intervals and Allowed Out-of-Service Times for Selected Instrumentation
Technical Specifications," December 1992.

5. NEDC-30851-P-A, Supplement 1, "Technical Specification Improvement
Analysis for BWR Control Rod Block Instrumentation," October 1988.
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3.2 LIMITING CONDITIONS FOR
OPERATION

4.2 SURVEILLANCE REQUIREMENTS

I _________________________________________________________________________________

D. Off-Gas System Isolation

During reactor power
operation, the
instrumentation that
initiates isolation of the
off-gas system shall be
operable in accordance
with Table 3.2.4.

E. Control Rod Block Actuation

D. Off-Gas System Isolation

Instrumentation and logic
systems shall be
functionally tested and
calibrated as indicated i
Table 4.2.4.

ientatidd that
:es iitrol od block

E. Control Rod Block Actuation

jlnstrumnentatio a i

functionally tested and
calibrated as indicated in
Table 4.2.5.

.,F -

"shall be operable
in accordance with
Table 3.2.5.

F.Mechanical Vacuum Pump F. Mechanical Vacuum Pump
Isolation Instrumentation Isolation Instrumentation

When the reactor is in the The High Main Steam Line
RUN or STARTUP/HOT STANDBY Radiation Trip Function for
Mode and the mechanical mechanical vacuum pump
vacuum pump is in service, isolation shall be checked,
four (4) channels of the functionally tested and
High Main Steam Line calibrated as indicated in
Radiation Trip Function for Surveillance Requirements
mechanical vacuum pump 4.2.F.1, 2, 3, 4 and 5.
isolation shall be operable,
except as provided below. When a channel is placed in

an inoperable status solely
1. With one or more channels for performance of required

inoperable, within 12 surveillances, entry into
hours: associated Limiting

Conditions for Cperation and
a. Restore the inoperable required actions may be

channel(s) to operable delayed for up to six (6)
status; or hours provided the associated

trip function maintains
b. Place the inoperable mechanical vacuum pump

channel(s) or isolation capability.
associated trip system
in the trip condition 1. Perform an instrument
(not applicable if the check once each day.
inoperable channel is
the result of an 2. Perform an instrument
inoperable mechanical functional test once every
vacuum pump isolation three (3) months.

£.J/dA/,q O~b.~PCA; /4t7,Jrot C~dAd~~L /S IP4.ACeb "A' A

701lOA poIe d 045%OChttleb 7W/P FrClPJc77C
Amendment No. -, a-C4, 212 M ,5 C4dr 20b Bract
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TABLE 3.2.5

CONTROL ROD BLOCK INSTRUMENTATION

Required
Channels

1.o. (Notes 2

1. ' 2

I.C 12

Modes in Which Function
Must be Operable

Refuel Startup /1hunTrip Function

Rod Block Monitor

a. Upscale (Flow Bias)

b. Downscale
c. Inop

'TMZ. Trip Setting

<0.66(W-AW)+N with a
an defined in the

COIJRNo 5
>2/125 FuIScale a

aQ (Note ( 2

cag

Reactor Mode Switch - Shutdown
Position t

Trip Sys r x
-2--7'.01 - -- -- ", -

Amendment No. 42, -S, "4, 6., G-, G, 94, 94, 131, 464, 484, a47, 211 51



7 " VYNPS

TABLE 3.2.5 NOTES

1./ De eted.

. /Del ed.

X W"i perce2 ratedj wo lo driv ee X ow wh5,1 100% eated d e l i
stg66~~~~ 3 S htfoeiuivaw5ft to sE ~ 1 ishr o flw Rer teoe

,4}~r0 .- . erat'X Limipe Repo ~'or c~tbejfusprN Wi tedif nc
FwcOz l.a betw n the 1o loo and sin e loop rive f w at same ore ow.

?Pfh~1C, Thi diffe ence mut be acc unted r du r sin 1 1 erati n. = 0
for two recirculation loop operation and 8% for single loop operation.

0 The trip may be b assed when the reactor power is <30% of Rated Thermal
|cv Power. g~zBMchelwl e>nieedioprbyI hx ae s t
[hal th oa me 4 o i r n MlvZX

/8. ith hsonmbe>4ofoB*{ble newlesg!than j re regard pner,_a 77
9 g th < pe w e h~t~e i H e t ped nditj~n wit.Kn on Hor

A'orj I lt With one or two RBM channels inoperablee ca/ie 4efoq

I~~ Ci Ch'fes l.Q quid /.A 6e/oo.

4Ar0io I.a If one RBM channel is inoperable, restore the inoperable channel to
*l operable status within 24 hours; and

4C IoAJ 0 If the required Action and associated completion time of Note 4-9w above
Alor-I )6. is not met, or if two RBM channels are inoperable, place one RBM

channel in the tripped condition within the next hour.

0 When a channel is placed in an inoperable status solely for performance of
required surveillances, entry into associated Limiting Conditions for
Operation and required action notes may be delayed for up to 6 hours
provided the associated Trip Function maintains Control Rod Block /4•
initiation capability.

(12. Requie tbeoealwhn heractor mode switch is in the shutdw

0 With one or more Reactor Mode Switch - Shutdown Position channels
Acr/o1 inoperable, immediately suspend control rod withdrawal and immediately

initiate action5to fully insert all insertable control rods in core cells
)orE~ a containing one or more fuel assemblies.

Amendment No. 4, -7-, 4-6, 19G, -94, 4-3-6, 446, 2411, 219 52



VYNPS

TABLE 4.2.5

C TE %NQD FREQUENCIES

CONTROL ROD BLOCK INSTRUMENTATION

Rc

a .
b .
C .

Trip Function

ad Block Monitor (RIP0
Upscale (Flow Bias)
Downscale
Inop

rip System Logic

Functional Test

Every Three Months o
Every Three Months 4

Every Three Months

Once/Operating Cycle

Calibration

Every Three Months
Every Three Months

-1 --- I--------

*, Reactor Mode Switch - Shutdown
Position

Every Refueling Outage (Note 12)

(a) / 4EuT~ sJ 4,4C1~ --XC4ub b

Amendment No. lo4, Ga4, S44, I84, 211 69
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TABLE 4.2 NOTES

< all plot vaves shall be performed such that each trip systemlgcan
ndependent of its redundant counterpart.'

a .Tri s emloic calibratin. include only tim ldelay relays n
t tm neesary for proper f Qetioning of the tri system.

4. This inst mentation is except d from functional te definition. T
functiS 1 test will consist f injecting a simul ed electrical signal
~nto >e measurement chanmwl. /-X

5 leted.

elet

lfH e t  eds

z 8. Functional tests and calibrations are not required when systems are not
required to be operable.

9. The thermocouples associated with safety/relief valves and safety valve
position, that may be used for back-up position indication, shall be
verified to be operable every operating cycle.

10. Separate functional tests are not required for this instrumentation. The
calibration and integrated ECCS tests which are performed once per
operating cycle will adequately demonstrate proper equipment operation.

11. Trip system logic functional tests will include verification of operation
of all automatic initiation inhibit switches by monitoring relay contact
movement. Verification that the manual inhibit switches prevent opening
all relief valves will be accomplished in conjunction with
Section 4.5.F.1.

S f If the
required surveillance frequency (every Refueling Outage) is not met,
functional testin of the Reactor Mode Switch-Shutdown Position function

>b3ItJI shall be ma ate within 1 hour after the reactor mode switch is placed
an hutow ort e os o oine g aschdue eueing Outage A.J

Includes calibr tion of the REM Rf ehce Downscale funct6 (i.e., REM9
(func Son is not bypassed w n >30* Rated Therm Power).

Amendment No. 463, 4S, aS, a46, 164, &46, 211, 212 74
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3.2 LIMITING CONDITIONS FOR
OPERATION

4.2 SURVEILLANCE REQUIREMENTS

F. Mechanical Vacuum Pump
Isolation Instrumentation

F. Mechanical Vacuum Pump
Isolation Instrumentation

I

I

1. When the reactor is in the
RUN or STARTUP/HOT STANDBY
Mode and the mechanical
vacuum pump is in service,
4 channels of the High
Main Steam Line Radiation
Trip Function for
mechanical vacuum pump
isolation shall be
operable.

1. The High Main Steam Line
Radiation Trip Function
for mechanical vacuum pump
isolation shall be
checked, functionally
tested and calibrated as
indicated in Surveillance
Requirements 4.2.F.l.a, b,
c, d and e.

I

I
I When a channel is placed

in an inoperable status
solely for performance of
required surveillances,
entry into associated
Limiting Conditions for
Operation and required
Actions may be delayed for
up to 6 hours provided the
associated Trip Function
maintains mechanical
vacuum pump isolation
capability.

*1

a. Perform an Instrument
Check once each day.

b. Perform an Instrument
Functional Test once
every 3 months.

c. Perform an Instrument
Calibration, except for
radiation detectors,
using a current source
once every 3 months.
The Trip Setting shall
be < 3.0 X background
at rated thermal power.

d. Perform an Instrument
Calibration using a
radiation source once
each Refueling Outage.

e. Perform a Logic System
Functional Test,
including mechanical
vacuum pump isolation
valve, once every
Operating Cycle.

Amendment No. 58
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3.2 LIMITING CONDITIONS FOR 4.2 SURVEILLANCE REQUIREMENTS
OPERATION

2. If Specification 3.2.F.1
is not met, take all of
the applicable Actions in
Specifications 3.2.F.2.a
and 2.b below.

a. With one or more
channels inoperable:

1) Restore any
inoperable channel
to operable status
within 12 hours; or

2) Place any inoperable
channel or
associated trip
system in the trip
condition within 12
hours (not
applicable if the
inoperable channel
is the result of an
inoperable
mechanical vacuum
pump isolation
valve).

b. If the required Action
and associated
completion time of
Specification 3.2.F.2.a
above is not met, or if
mechanical vacuum pump
isolation capability is
not maintained:

1) Isolate the
mechanical vacuum
pump within 12
hours; or

2) Isolate the main
steam lines within
12 hours; or

3) Place the reactor in
the SHUTDOWN Mode
within 12 hours.

Amendment No. 59
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BASES: 3.2.F/4.2.F MECHANICAL VACUUM PUMP ISOLATION

BACKGROUND

The mechanical vacuum pump isolation instrumentation initiates an isolation
of the mechanical vacuum pump following events in which main steam radiation
monitors exceed a predetermined value. Tripping and isolating the mechanical
vacuum pumps limits control room and offsite doses in the event of a control
rod drop accident (CRDA).

The mechanical vacuum pump isolation instrumentation includes sensors, relays
and switches that are necessary to cause initiation of mechanical vacuum pump
isolation. The channels include electronic equipment that compares measured
input signals with pre-established setpoints. When the setpoint is exceeded,
the channel output relay actuates, which then outputs an isolation signal to
the mechanical vacuum pump isolation logic.

The isolation logic consists of two independent trip systems, with two
channels of the High Main Steam Line Radiation Trip Function in each trip
system. Each trip system is a one-out-of-two logic for this Trip Function.
Thus, either channel of the High Main Steam Line Radiation Trip Function in a
trip system is needed to trip the trip system. The outputs of the channels
in a trip system are arranged in a logic so that both trip systems must trip
to result in an isolation signal.

The mechanical vacuum pump isolation valve is also associated with this Trip
Function.

APPLICABLE SAFETY ANALYSES, LCO, and APPLICABILITY

The mechanical vacuum pump isolation is assumed in the safety analysis for
the CRDA. The mechanical vacuum pump isolation instrumentation initiates an
isolation of the mechanical vacuum pump to limit control room and offsite
doses resulting from fuel cladding failure in a CRDA.

The mechanical vacuum pump isolation instrumentation satisfies Criterion 3 of
10 CFR 50.36(c) (2) (ii).

The operability of the mechanical vacuum pump isolation instrumentation is
dependent on the operability of the four High Main Steam Line Radiation Trip
Function instrumentation channels with their trip setpoints within the
calculational as-found tolerances specified in plant procedures. Operation
with actual trip setpoints within calculational as-found tolerances provides
reasonable assurance that, under worst case design basis conditions, the
associated trip will occur within the Trip Settings specified in Surveillance
Requirement 4.2.F.l.c as required by the CRDA analysis. As a result, a
channel is considered inoperable if its actual trip setpoint is not within
the calculational as-found tolerances specified in plant procedures. The
actual trip setpoint is calibrated consistent with applicable setpoint
methodology assumptions. The High Main Steam Line Radiation Trip Setting was
chosen to be as low enough to ensure that control room and offsite dose
limits are not exceeded in the event of a CRDA, but high enough to avoid
spurious isolation due to nitrogen-16 spikes, instrument instabilities, and
other operational occurrences. Channel operability also includes the
mechanical vacuum pump isolation valve.

Amendment N~o. 78
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BASES: 3.2.F/4.2.F MECHANICAL VACUUM PUMP ISOLATION

APPLICABLE SAFETY ANALYSES, LCO, and APPLICABILITY (continued)

The mechanical vacuum pump isolation is required to be operable in RUN and
STARTUP/HOT STANDBY when the mechanical vacuum pump is in service to mitigate
the consequences of a postulated CRDA. In this condition, fission products
released during a CRDA could be discharged directly to the environment.
Therefore, the mechanical vacuum pump isolation is necessary to assure
conformance with the radiological evaluation of the CRDA. In other Modes or
conditions, the consequences of a control rod drop are insignificant, and are
not expected to result in any fuel damage or fission product releases. When
the mechanical vacuum pump is not in operation in RUN and STARTUP/HOT
STANDBY, fission product releases via this pathway would not occur.

ACTIONS

Specification 3.2.F.2.a

With one or more High Main Steam Line Radiation Trip Function channels
inoperable, but with mechanical vacuum pump isolation capability maintained
(refer to Specification 3.2.F.2.b Bases), the mechanical vacuum pump
isolation instrumentation is capable of performing the intended function.
However, the reliability and redundancy of the mechanical vacuum pump
isolation instrumentation is reduced, such that a single failure in one of
the remaining channels could result in the inability of the mechanical vacuum
pump isolation instrumentation to perform the intended function. Therefore,
only a limited time is allowed to restore the inoperable channels to operable
status. Because of the low probability of an extensive number of
inoperabilities affecting multiple channels, and the low probability of an
event requiring the initiation of mechanical vacuum pump isolation, 12 hours
has been shown to be acceptable (Ref. 1) to permit restoration of any
inoperable channel to operable status. Alternately, the inoperable channel
or associated trip system may be placed in trip, since this would
conservatively compensate for the inoperability, restore capability to
accommodate a single failure, and allow operation to continue. As noted,
placing the channel in trip with no further restrictions is not allowed if
the inoperable channel is the result of an inoperable mechanical vacuum pump
isolation valve, since this may not adequately compensate for the inoperable
mechanical vacuum pump isolation valve (e.g., the isolation valve may be
inoperable such that it will not close). If it is not desired to place the
channel in trip (e.g., as in the case where placing the inoperable channel
would result in loss of condenser vacuum), or if the inoperable channel is
the result of an inoperable mechanical vacuum pump isolation valve,
Specification 3.2.F.2.b must be entered and its required actions taken.

Specification 3.2.F.2.b

With any required Action and associated completion time of Specification
3.2.F.2.a not met, the plant must be brought to a Mode or other specified
condition in which the LCO does not apply. To achieve this status, the plant
must be brought to at least SHUTDOWN within 12 hours. Alternately, the
mechanical vacuum pump may be isolated since this performs the intended
function of the instrumentation. An additional option is provided to isolate

Amendment No. 78a
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BASES: 3.2.F/4.2.F MECHANICAL VACUUM PUMP ISOLATION

ACTIONS (continued)

the main steam lines, which may allow operation to continue. Isolating the
main steam lines effectively provides an equivalent level of protection by
precluding fission product transport to the condenser. This isolation is
accomplished by isolation of all main steam lines and main steam line drains
which bypass the main steam isolation valves.

Specification 3.2.F.2.b is also intended to ensure that appropriate actions
are taken if multiple, inoperable, untripped channels result in the High Main
Steam Line Radiation Trip Function not maintaining mechanical vacuum pump
isolation capability. The High Main Steam Line Radiation Trip Function is
considered to be maintaining mechanical vacuum pump isolation capability when
sufficient channels are operable or in trip such that the mechanical vacuum
pump isolation instruments will generate a trip signal from a valid High Main
Steam Line Radiation signal, and the mechanical vacuum pump will be isolated.
This requires one channel of the High Main Steam Line Radiation Trip Function
in each trip system to be operable or in trip, and the mechanical vacuum pump
isolation valve to be operable.

SURVEILLANCE REQUIREMENTS

Surveillance Requirement 4.2.F.1

As indicated in Surveillance Requirement 4.2.F.1, the High Main Steam Line
Radiation Trip Function for mechanical vacuum pump isolation shall be
checked, functionally tested and calibrated as indicated Surveillance
Requirements 4.2.F.l.a, b, c, d, and e.

Surveillance Requirement 4.2.F.1 also indicates that when a channel is placed
in an inoperable status solely for performance of required instrumentation
Surveillances, entry into associated LCO and required Actions may be delayed
for up to 6 hours provided the associated Trip Function maintains mechanical
vacuum pump isolation capability. Upon completion of the Surveillance, or
expiration of the 6 hour allowance, the channel must be returned to operable
status or the applicable LCO entered and required Actions taken. This
allowance is based on the reliability analysis (Ref. 1) assumption of the
average time required to perform channel Surveillance. That analysis
demonstrated that the 6 hour testing allowance does not significantly reduce
the probability that a mechanical vacuum pump will isolate when necessary.

Surveillance Requirement 4.2.F.l.a, Instrument Check

Performance of an Instrument Check once each day ensures that a gross failure
of instrumentation has not occurred. An Instrument 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 something even more
serious. An Instrument Check will detect gross channel failure; thus, it is
key to verifying the instrumentation continues to operate properly between
each Calibration. Agreement criteria are determined by the plant staff based

Amendment No. 78b
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BASES: 3.2.F/4.2.F MECHANICAL VACUUM PUMP ISOLATION

SURVEILLANCE REQUIREMENTS (continued)

on a combination of the channel instrument uncertainties, including
indication and readability. If a channel is outside the criteria, it may be
an indication that the instrument has drifted outside its limit. The
Frequency is based upon operating experience that demonstrates channel
failure is rare. The Instrument Check supplements less formal, but more
frequent, checks of channels during normal operational use of the displays
associated with the channels required by the LCO.

Surveillance Requirement 4.2.F.l.b, Instrument Functional Test

An Instrument Functional Test is performed on each required channel to ensure
that the channel will perform the intended function. Any setpoint adjustment
shall be consistent with the assumptions of the current plant specific
setpoint methodology. The Frequency of "once every 3 months" is based on the
reliability analysis of Reference 1.

Surveillance Requirements 4.2.F.l.c and 4.2.F.l.d, Instrument Calibrations

An Instrument Calibration is a complete check of the instrument loop and the
sensor. This test verifies that the channel responds to the measured
parameter within the necessary range and accuracy. An Instrument Calibration
leaves the channel adjusted to account for instrument drifts between
successive calibrations consistent with the plant specific setpoint
methodology. Surveillance Requirement 4.2.F.l.c requires a calibration to be
performed once every 3 months using a current source. This current source is
provided downstream of the radiation detectors. As such, the radiation
detectors are excluded from the 3 month calibration. Surveillance
Requirement 4.2.F.l.d requires a calibration to be performed once each
Refueling Outage using a radiation source. The radiation detectors are
included in the once each Refueling Outage calibration. The specified
Instrument Calibration Frequencies are based upon the time interval
assumptions for calibration used in the determination of the magnitude of
equipment drift in the associated setpoint analyses.

Surveillance Requirement 4.2.F.l.e, Logic System Functional Test

The Logic System Functional Test demonstrates the operability of the required
trip logic for a specific channel. Actuation of the mechanical vacuum pump
isolation valve is included as part of this Surveillance to provide complete
testing of the assumed safety function. Therefore, if the isolation valve is
incapable of actuating, the instrument channel would be inoperable. The
Frequency of "once every Operating Cycle" is based on the need to perform
this Surveillance under the conditions that apply during a plant outage and
the potential for an unplanned transient if the Surveillance were performed
with the reactor at power. Operating experience has demonstrated that these
components will usually pass the Surveillance when performed at the specified
Frequency.

Amendment No. 78c
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BASES: 3.2.F/4.2.F MECHANICAL VACUUM PUMP ISOLATION

REFERENCES

1. NEDC-30851P-A, Supplement 2, Technical Specifications Improvement
Analysis for BWR Isolation Instrumentation Common to RPS and ECCS
Instrumentation, March 1989.

Amendment No. 78d
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3.2 LIMITING CONDITIONS FOR
OPERATION

4.2 SURVEILLANCE REQUIREMENTS

_
-I

Off-Gas System Isolation

During reactor power
operation, the
instrumentation that
initiates isolation of the
off-gas system shall be
operable in accordance
with Table 3.2.4.

E. Control Rod Block Actuation

During reactor power
operation the
instrumentation that
initiates control rod block
shall be operable
in accordance with
Table 3.2.5.

F. Mechanical Vacuum Pump
Isolation Instrumentation

-When the reactor is in the
RUN or STARTUP/HOT STANDBY
Mode and the mechanical
vacuum pump is in service,

h~G channels of the
High Main Steam Line
Radiation Trip Function for
mechanical vacuum pump
isolation shall be operabl
s exmtas prvfied-eoz

Zt..,. With one or more channels
inoprableh

I I) Restore the inoperable
' channel s) to operable

statuefor o78>

Q) @ Place t e inoperable
channel(s) or|
associated trip system/
in the trip conditio
(not applicable if the
inoperable channel is
the result of an
inoperable mechanical
vacuum pump isolation
valve).

D. Off-Gas System Jsola~tton

Instrumentation and logic
systems shall be
functionally testedan/
calibrated as indicatdi
Table 4.2,4

eve t46 5%>vAA47t ,4S
I1I - - -

E. Control Rod Block Actuatio

Instrumentation and logic
systems shall be
functionally tested and
calibrated as indicated in
Table 4.2.5. .

i
F. Mechanical Vacuum Pump

Isolation Instrumentation

/, The High Main Steam Line
Radiation Trip Function for
mechanical vacuum pump
isolation shall be checked,
functionally tested and
calibrated as indicated in
Surveillance Requirements
4.2.F.4 , and

When a channel is placed in
an inoperable status solely
for performance of required
surveillances, entry into
associated Limiting
Conditions for Operation and
required ,ctions may be
delayed for up toe<I Xr'
hours provided the associated
/rip Auction maintains
mechanical vacuum pump
isolation capability.

^ @. Perform an/nstrument
/heck once each day.

- @. Perform anInstrument
/unctional/est once every

-3 'rmonths.

e;Ssp4ECIFItcAMAY 3-,2-F,J 1.M pit '0

fl. sRccrsca~Cr7Iai 3.;Z.FJt f- NOtw(5 t LTL aJ CbL ,be /

pampnam.nt Nr' a 'e.& 71I7
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3.2 LIMITING CONDITIONS FOR
OPERATION

4.2 SURVEILLANCE REQUIREMENTS

/. X If the required Iction and
associated completion time
of Specification 3.2.F. is
not met~wti the ZL

/ Isolate the mechanical
vacuum pump-o

~)~Isolate the main steam
linesinor

3) 0 Place the reactor in
the SHUTDOWN Mod

C @. Perform an /nstrument
jalibration, except for
the radiation detectors,
using a current soqrce
once every
months. The ~rip Betting
shall be S 3.0

D? background at rated
thermal power.

(. t Perform an strument
Oalibration using a
radiation source once each
fefuelingZutage.

e @. Perform a /pic,%ystem
functional gest, including
mechanical vacuum pump
isolation valve, once
A4erating ,ycle.

E��
, oR~ ~ AecC#M C vastcoUA Poop
/Lv^'oJ CAPA&/'-Y Ad 3r

Post-Accident Instrumentation

During reactor power operation,
the instrumentation that
displays information in the
Control Room necessary
for the operator to initiate
and control the systems
used during and following a
postulated accident or
abnormal operating condition
shall be operable in
accordance with Table 3.2.6.

H. Drywell to Torus AP
Instrumentation

1. During reactor power
operation, the Drywell to
Torus AP Instrumentation
(recorder #1-156-3 and
instrument DPI-1-158-6)
shall be operable except
as specified in 3.2.H.2.

2.From and after the date
that one of the Drywell to
Torus AP instruments is
made or found to be
inoperable for any reason,
reactor operation is
permissible only during
the succeeding thirty days
unless the instrument is

.G. Post-Accident Instrumentation

The post-accident
instrumentation shall be
functionally tested and
calibrated in accordance with
Table 4.2.6.|

_ _a. To ra vp.rmArEPAA

H. Drywell to Torus tP
Instrumentation

The Drywell to Torus AP
Instrumentation shall be
calibrated once every six
months and an instrument
check will be made once per
shift.

Amendment No. SG, -&. 4G. go. 444-. -13-2.. 194. 212
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3.2 LIMITING CONDITIONS FOR
OPERATION

4.2 SURVEILLANCE REQUIREMENTS

G. Post-Accident Monitoring
Instrumentation

The post-accident monitoring
instrumentation for each
Function in Table 3.2.6 shall
be operable in accordance
with Table 3.2.6.

G. Post-Accident Monitoring
Instrumentation

1. The post-accident
monitoring instrumentation
shall be checked and
calibrated in accordance
with Table 4.2.6.

When a channel is placed
in an inoperable status
solely for performance of
required surveillances,
entry into associated
Limiting Conditions for
Operation and required
Actions may be delayed for
up to 6 hours.

Amendment No. 60
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Table 3.2.6 (page 1 of 1)
Post-Accident Monitoring Instrumentation

REQUIRED ACTIONS WHEN
CHANNELS REQUIRED

APPLICABLE MODES OR OTHER PER CHANNELS ARE
FUNCTION SPECIFIED CONDITIONS FUNCTION INOPERABLE

1. Drywell Atmospheric RUN, STARTUP/HOT STANDBY 2 Note 1
Temperature

2. Drywell Pressure RUN, STARTUP/HOT STANDBY 2 Note 1

3. Torus Pressure RUN, STARTUP/HOT STANDBY 2 Note 1

4. Torus Water Level RUN, STARTUP/HOT STANDBY 2 Note 1

5. Torus Water RUN, STARTUP/HOT STANDBY 2 Note 1
Temperature

6. Reactor Pressure RUN, STARTUP/HOT STANDBY 2 Note 1

7. Reactor Vessel Water RUN, STARTUP/HOT STANDBY 2 Note 1
Level

8. Torus Air Temperature RUN, STARTUP/HOT STANDBY 2 Note 1

9. Containment High RUN, STARTUP/HOT STANDBY 2 Note 2
Range Radiation
Monitor

Amendment No. 61
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Table 3.2.6 ACTION Notes

1. With one or more Post-Accident Monitoring instrumentation channels, for
Functions other than Function 9, inoperable, take all of the applicable
Actions in Notes l.a and l.b below.

a. With one or more Functions with one channel inoperable:

1) Restore channel to operable status within 30 days; or
2) Prepare and submit a special report to the Commission within the

next 14 days, outlining the Action taken, the cause of the
inoperability, and the plans and schedule for restoring the channel
to operable status.

b. With one or more Functions with two channels inoperable:

1) Restore one required channel to operable status within 7 days; or
2) Place the reactor in HOT SHUTDOWN within the next 12 hours.

2. With one or more Post - Accident Monitoring instrumentation Function 9
channels inoperable, take all of the applicable Actions in Notes 2.a and
2.b below.

a. With one channel inoperable:

1) Restore channel to operable status within 30 days; or
2) Prepare and submit a special report to the Commission within the

next 14 days, outlining the Action taken, the cause of the
inoperability, and the plans and schedule for restoring the channel
to operable status.

b. With two channels inoperable:

1) Restore one channel to operable status within 7 days; or
2) Prepare and submit a special report to the Commission within the

next 14 days, outlining the Action taken, the cause of the
inoperability, and the plans and schedule for restoring the channels
to operable status.

Amendment No. 62
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Table 4.2.6 (page 1 of 1)
Post-Accident Monitoring Instrumentation

Tests and Frequencies

FUNCTION

1. Drywell Atmospheric
Temperature

2. Drywell Pressure

3. Torus Pressure

4. Torus Water Level

5. Torus Water
Temperature

6. Reactor Pressure

7. Reactor Vessel Water
Level

8. Torus Air Temperature

9. Containment High
Range Radiation
Monitor

CHECK CALIBRATION

Once/Day

Once/Day

Once/Day

Once/Day

Once/Day

Once/Day

Once/Day

Once/Day

Once/Day

Every 6 Months

Once/Operating
Cycle

Once/Operating
Cycle

Once/Operating
Cycle

Every 6 Months

Once/Operating
Cycle

Once/Operating
Cycle

Every 6 Months

Once/Operating
Cycle
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BASES: 3.2.G/4.2.G POST-ACCIDENT MONITORING INSTRUMENTATION

BACKGROUND

The primary purpose of the post-accident monitoring (PAM) instrumentation is
to display, in the control room, plant variables that provide information
required by the control room operators during accident situations. This
information provides the necessary support for the operator to take the
manual actions for which no automatic control is provided and that are
required for safety systems to accomplish their safety functions for Design
Basis Events. The instruments that monitor these variables are designated as
Type A, Category I, and non-Type A, Category I, in accordance with Regulatory
Guide 1.97 (Ref. 1).

The operability of the post-accident monitoring instrumentation ensures that
there is sufficient information available on selected plant parameters to
monitor and assess plant status and behavior following an accident. This
capability is consistent with the recommendations of Reference 1.

APPLICABLE SAFETY ANALYSES

The PAM instrumentation Specification ensures the operability of Regulatory
Guide 1.97, Type A variables so that the control room operating staff can:

* Perform the diagnosis specified in the Emergency Operating Procedures
(EOPs). These variables are restricted to preplanned actions for the
primary success path of Design Basis Accidents (DBAs), (e.g., loss of
coolant accident (LOCA)), and

* Take the specified, preplanned, manually controlled actions for which no
automatic control is provided, which are required for safety systems to
accomplish their safety function.

The PAM instrumentation Specification also ensures operability of most
Category I, non-Type A, variables so that the control room operating staff
can:

* Determine whether systems important to safety are performing their
intended functions;

* Determine the potential for causing a gross breach of the barriers to
radioactivity release;

* Determine whether a gross breach of a barrier has occurred; and

* Initiate action necessary to protect the public and for an estimate of
the magnitude of any impending threat.

The plant specific Regulatory Guide 1.97 analysis (Ref. 2) documents the
process that identified Type A and Category I, non-Type A, variables.

Post-accident monitoring instrumentation that satisfies the definition of
Type A in Regulatory Guide 1.97 meets Criterion 3 of 10 CFR 50.36(c)(2)(ii).
Category I, non-Type A, instrumentation is retained in Technical
Specifications (TS) because they are intended to assist operators in

Amendment No. 79
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BASES: 3.2.G/4.2.G POST-ACCIDENT MONITORING INSTRUMENTATION

APPLICABLE SAFETY ANALYSES (continued)

minimizing the consequences of accidents. Therefore, these Category I
variables are important for reducing public risk.

LCO

Specification 3.2.G and Table 3.2.6 require two operable channels for each
Function to ensure that no single failure prevents the operators from being
presented with the information necessary to determine the status of the plant
and to bring the plant to, and maintain it in, a safe condition following an
accident. Furthermore, providing two channels allows an Instrument Check
during the post accident phase to confirm the validity of displayed
information.

The following list is a discussion of the specified instrument Functions
listed in Table 3.2.6.

1. Drywell Atmospheric Temperature

Drywell atmospheric temperature is a Type A and Category I variable provided
to detect a reactor coolant pressure boundary (RCPB) breach and to verify the
effectiveness of Emergency Core Cooling System (ECCS) functions that operate
to maintain containment integrity. Two redundant temperature signals are
transmitted from separate temperature elements for each channel. The output
of one of these channels is recorded on a recorder in a control room. The
output of the other channel is displayed on an indicator in the control room.
The drywell atmospheric temperature channels measure from 00F to 350 0F.
Therefore, the PAM Specification deals specifically with this portion of the
instrument channels.

2. Drywell Pressure

Drywell pressure is a Type A and Category I variable provided to detect
breach of the RCPB and to verify ECCS functions that operate to maintain
Reactor Coolant System (RCS) integrity. Two drywell pressure signals are
transmitted from separate pressure transmitters for each channel. The output
of these channels is displayed on two independent indicators in the control
room. The pressure channels measure from -15 psig to 260 psig. Therefore,
the PAM Specification deals specifically with this portion of the instrument
channel.

3. Torus Pressure

Torus pressure is a Type A and Category I variable provided to detect a
condition that could potentially lead to containment breach and to verify the
effectiveness of ECCS actions taken to prevent containment breach. Two torus
pressure signals are transmitted from separate pressure transmitters and
displayed on two independent indicators in the control room. The range of
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LCO (continued)

indication is - 15 psig to 65 psig. Therefore, the PAM Specification deals

specifically with this portion of the instrument channel.

4. Torus Water Level

Torus water level is a Type A and Category I variable provided to detect a
breach in the RCPB. This variable is also used to verify and provide long
term surveillance of ECCS function. The Torus Water Level Function provides
the operator with sufficient information to assess the status of both the
RCPB and the water supply to the ECCS. The Torus Water Level Function
channels monitor the torus water level from the bottom of the torus to 5 feet
above the normal torus water level. Two torus water level signals are
transmitted from separate level transmitters to two independent control room
indicators in the control room. Therefore, the PAM Specification deals
specifically with this portion of the instrument channel.

5. Torus Water Temperature

Torus water temperature is a Type A and Category I variable provided to
detect a condition that could potentially lead to containment breach and to
verify the effectiveness of ECCS actions taken to prevent containment breach.
Two redundant temperature signals are transmitted from separate temperature
elements for each channel. The temperature channels output to two
independent control room indicators. The range of the torus water

temperature channels is 0F to 2500F. Therefore, the PAM Specification deals
specifically with this portion of the instrument channels.

6. Reactor Pressure

Reactor pressure is a Type A and Category I variable provided to support
monitoring of RCS integrity and to verify operation of the ECCS. Two
independent pressure transmitters, with a range of 0 psig to 1500 psig,
monitor pressure and provide pressure indication to the control room. The
output from these channels is provided to two independent indicators in the
control room. Therefore, the PAM Specification deals specifically with this
portion of the instrument channel.

7. Reactor Vessel Water Level

Reactor vessel water level is a Type A and Category I variable provided to

support monitoring of core cooling and to verify operation of the ECCS.

Water level is measured by independent differential pressure transmitters for

each channel. Each channel measures from -200 inches to + 200 inches,
referenced to the top of enriched fuel. The output from these channels is

provided to two independent indicators in the control room. Therefore, the

PAM Specification deals specifically with this portion of the instrument

channel.
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LCO (continued)

8. Torus Air Temperature

Torus air temperature is a Type A and Category I variable provided to detect
a RCPB breach and to verify the effectiveness of ECCS functions that operate
to maintain containment integrity. Two redundant temperature signals are
transmitted from separate temperature elements for each channel. The output
of one of these channels is recorded on a recorder in a control room with a
range of 500F to 300 0F. The output of the other channel is displayed on an
indicator in the control room with a range of 0F to 3500F. Therefore, the
PAM Specification deals specifically with this portion of the instrument
channels.

9. Containment High Range Radiation Monitor

Containment high range radiation is a Category 1 variable provided to monitor
the potential of significant radiation releases and to provide release
assessment for use by operators in determining the need to invoke site
emergency plans. Two redundant radiation detectors are mounted in the
drywell. Each radiation detector provides a signal to an independent monitor
in the control room, which has a range from 100 R/hr to 107 R/hr. The outputs
of these radiation monitors are displayed on two independent indicators
located in the control room. Therefore, the PAM Specification deals
specifically with this portion of the instrument channel.

APPLICABILITY

The PAM instrumentation Specification is applicable in the RUN and
STARTUP/HOT STANDBY Modes. These variables are related to the diagnosis and
preplanned actions required to mitigate DBAs. The applicable DBAs are assumed
to occur in the RUN and STARTUP/HOT STANDBY Modes. In other Modes and
conditions, plant conditions are such that the likelihood of an event that
would require PAM instrumentation is extremely low; therefore, PAM
instrumentation is not required to be operable in these other Modes or
conditions.
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ACTIONS

Table 3.2.6 ACTION Note 1

Table 3.2.6 ACTION Note l.a.1) requires that, when one or more Functions
(except Function 9) have one required channel that is inoperable, the
required inoperable channel must be restored to operable status within
30 days. The 30 day Completion Time is based on operating experience and
takes into account the remaining operable channels, the passive nature of the
instrument (no critical automatic action is assumed to occur from these
instruments), and the low probability of an event requiring PAM
instrumentation during this interval. If the inoperable channel of each
affected Function has not been restored to operable status in 30 days, Table
3.2.6 ACTION Note l.a.2) requires a special written report be submitted to
the NRC within the next 14 days. The report will outline the preplanned
alternate method of monitoring, the cause of the inoperability, and the plans
and schedule for restoring the instrumentation to operable status. This
action is appropriate in lieu of a shutdown requirement, since another
operable channel is monitoring the Function, an alternate method of
monitoring is available, and given the likelihood of plant conditions that
would require information provided by this instrumentation.

Table 3.2.6 ACTION Note l.b.1) requires that, when one or more Functions,
except Function 9, have two required channels that are inoperable (i.e., two
channels inoperable in the same Function), one channel in the Function should
be restored to operable status within 7 days. The Completion Time of 7 days
is based on the relatively low probability of an event requiring PAM
instrument operation and the availability of alternate means to obtain the
required information. Continuous operation with two required channels
inoperable in a Function is not acceptable because the alternate indications
may not fully meet all performance qualification requirements applied to the
PAM instrumentation. Therefore, requiring restoration of one inoperable
channel of the Function limits the risk that the PAM Function will be in a
degraded condition should an accident occur. If at least one channel of each
affected Function has not been restored to operable status in 7 days, Table
3.2.6 ACTION Note l.b.2) requires the plant to be brought to a Mode in which
the LCO does not apply. To achieve this status, the plant must be brought to
at least HOT SHUTDOWN within 12 hours. The allowed Completion Times are
reasonable, based on operating experience, to reach the required plant
conditions from full power conditions in an orderly manner and without
challenging plant systems.

Table 3.2.6 ACTION Note 2

Table 3.2.6 ACTION Note 2.a.1) requires that, when Function 9 has one
required channel that is inoperable, the required inoperable channel must be
restored to operable status within 30 days. The 30 day Completion Time is
based on operating experience and takes into account the remaining operable
channels, the passive nature of the instrument (no critical automatic action
is assumed to occur from these instruments), and the low probability of an
event requiring PAN instrumentation during this interval. If the inoperable
channel has not been restored to operable status in 30 days, Table 3.2.6
ACTION Note 2.a.2) requires a special written report be submitted to the NRC
within the next 14 days. The report will outline the preplanned alternate
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ACTIONS (continued)

method of monitoring, the cause of the inoperability, and the plans and
schedule for restoring the instrumentation to operable status. This action is
appropriate in lieu of a shutdown requirement, since another operable channel
is monitoring the Function, an alternate method of monitoring is available,
and given the likelihood of plant conditions that would require information
provided by this instrumentation.

Table 3.2.6 ACTION Note 2.b.1) requires that, when Function 9 has two
required channels that are inoperable, one channel should be restored to
operable status within 7 days. The Completion Time of 7 days is based on the
relatively low probability of an event requiring PAM instrument operation and
the availability of alternate means to obtain the required information.
Continuous operation with two required channels inoperable in a Function is
not acceptable because the alternate indications may not fully meet all
performance qualification requirements applied to the PAM instrumentation.
Therefore, requiring restoration of one inoperable channel of the Function
limits the risk that the PAM Function will be in a degraded condition should
an accident occur.

Since alternate means of monitoring drywell radiation have been developed and
tested, the action required by Table 3.2.6 ACTION 2.b.2), if at least one
channel has not been restored to operable status within 7 days, is not to
shut down the plant, but rather to submit a special written report to the NRC
within the next 14 days. The report will outline the preplanned alternate
method of monitoring, the cause of the inoperability, and the plans and
schedule for restoring the normal PAM instrumentation to operable status.
The alternate means of monitoring may be temporarily installed if the normal
PAM channel cannot be restored to operable status within the allotted time.
The report provided to the NRC should also describe the degree to which the
alternate means are equivalent to the installed PAM channels and justify the
areas in which they are not equivalent.

SURVEILLANCE REQUIREMENTS

Surveillance Requirement 4.2.G.1

As indicated in Surveillance Requirement 4.2.G.1, post-accident monitoring
instrumentation shall be checked and calibrated as indicated in Table 4.2.6.
Table 4.2.6 identifies, for each Function, the applicable Surveillance
Requirements.

Surveillance Requirement 4.2.G.1 also indicates that when a channel is placed
in an inoperable status solely for performance of required instrumentation
Surveillances, entry into associated LCO and required Actions may be delayed
for up to 6 hours. Upon completion of the Surveillance, or expiration of the
6 hour allowance, the channel must be returned to operable status or the
applicable LCO entered and required Actions taken. The 6 hour testing
allowance is acceptable since it does not significantly reduce the
probability of properly monitoring post-accident parameters, when necessary.
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SURVEILLANCE REQUIREMENTS (continued)

Table 4.2.6, Check

Performance of an Instrument Check once each day ensures that a gross failure
of instrumentation has not occurred. An Instrument 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 something even more
serious. An Instrument Check will detect gross channel failure; thus, it is
key to verifying the instrumentation continues to operate properly between
each Calibration. Agreement criteria are determined by the plant staff based
on a combination of the channel instrument uncertainties, including
indication and readability. If a channel is outside the criteria, it may be
an indication that the instrument has drifted outside its limit. The
Frequency is based upon operating experience that demonstrates channel
failure is rare. The Instrument Check supplements less formal, but more
frequent, checks of channels during normal operational use of the displays
associated with the channels required by the LCO.

Table 4.2.6, Calibration

An Instrument Calibration is a complete check of the instrument loop and the
sensor. This test verifies that the channel responds to the measured
parameter within the necessary range and accuracy. The specified Instrument
Calibration Frequencies are based on operating experience.

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 3, May 1983.

2. NRC letter, M.B. Fairtile (NRC) to L.A. Temblay (VYNPC), "Conformance to
Regulatory Guide 1.97 for Vermont Yankee Nuclear Power Station," December
4, 1990.
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3.2 LIMITING CONDITIONS FOR
OPERATION

4.2 SURVEILLANCE REQUIREMENTS

-- 1
- _ = i

2. If the required action and
associated completion time
of Specification 3.2.F.1 is
not met, within the
following 12 hours:

a. Isolate the mechanical
vacuum pump; or

b. Isolate the main steam
lines; or

c. Place the reactor in
the SHUTDOWN Mode.

To
}Eig E

3. Perform an instrument
calibration, except for
the radiation detectors,
using a current source
once every three (3)
months. The trip setting
shall be S 3.0 times
background at rated
thermal power.

4. Perform an instrument
calibration using a
radiation source once each
refueling outage.

5. Perform a logic system
functional test, including
mechanical vacuum pump
isolation valve, once each

G. Post-Accident Instrumentation

<AOv6 ,

strata4.

G. Post-Accident nstrumentation

The post-accident '

instrumentation shall be
f i cti al tes~e ande
calibrated in accordance with
Table 4.2.6.

shall be operable in
accordance with Table 3.2.6.

So eo4i
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be operable except
cified in 3.2.H.2.

nd after the date
ne of the Drywell to
AP instruments is
r found to be
able for any reason,
r operation is
sible only during
cceeding thirty days
the instrument is

Drywell to Torus toL
Instrumentation

The Drywell to Torus AP
Instrumentation shall be
calibrated once every six
months and an instrument
check will be made once per
shift.
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POST-ACCIDEI

Minimum Number of
Operable Instrumentm
Channels Parameter

2 Drywell Atmospheric

Temperature (Notes 1 and 3)

2 ress
* | (Notes 1 and 3)

31 2 Torus Pressure (Notes 1 an(

2 Torus Water Level
'A.| (Notes 1 and 3)

2 Torus Water Temperature
(Notes l and 3)

2 Reactor Pressure
(Notes I and 3)

2 Reactor Vessel Water Level
(Notes 1 and 3)

2 Torus Air Temperature
(Notes 1 and 3)

2/valv Safety/Re jef Valve itii
From essure SWtiches

< es 1 a

ILE 3.2.6 OA)I

NSTRUMENTATION

I
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TABLE 3.2.6 fo)r(/)
(ContId)

POST-ACCIDENT

Minimum Number of E
Operable Instrument/12_ _.
Channels ( Parameter

VINSTRUMENTATION

eter Z -lA/BY Close -- O
l~~7%1ve
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/ A stic M;: tor (N t 5)

I
2

K 1

Containment High-Range
Radiation Monitor (Note 6)
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/ "(Note
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Meter -17-15'
-

-
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TABLE 3.2.6'NOTES

- Within 30 days following the loss of one indication, restore the
1rAgaa 3.Q.6 inoperable channel to an operable status or a special report to the
Agcrres Commission must be prepared and submitted within the subsequent 14
Nd~c ta days, outlining the action taken, the cause of the inoperability, and

the plans and schedule for restoring the system to operable status.

Within 7 days following the loss of both indications, restore at least
r.4&S 3 w.4 one required channel to an operable status or place the reactor in a

AcIO4r' hot shutdown condition within the following 12 hours.

e From and after the date that safety valve position from the acoustbc
monitor is unavailable, reactor operation may continue for 30 days
provided safety valve position can be determined by monitoring safety
valve discharge temperature and primary containment pressure. If after
u i30 days the inoperable channel has not been returned to an operable
estatus, a special report to the Commission must be prepared and
submitted within the subsequent 14 days, outlining the action taken,
t the cause of the inoperability, and the plans and schedule for
s restoring the system to operable status.

I f one or both parameters are not available (i.e., safety valve
discharge temperature and primary containment pressure indication) with

\ one or more safety valve position indications from the acoustic monitor|
\ unavailable, continued reactor operation is permissible during the next/

\ seen dys. n tis condition, if both secondary parameters are not /
Wrenr a o hanels oplrable status within seven days, the reactor shall be
ofrequiredh surveillatdown condition within the following 12Conts

- Within 30 days following the loss of one indication, or seven days
ruen 3.o.Co following the loss of both indications, restore the inoperable
4Cr4 Andr t channelo(s) to an operable status or a special report to the Commission

must be prepared and submitted within the subsequent 14 days, outlining
the action taken, the cause of the inoperability, and the plans and
schedule for restoring the system to operable status.

From andXfter the date that this prameter is unavail le by Control
\Room i Mdication, within 72 hoo &s enure that local s pling capability 1*

-,sa iable. If the Contra Room indication is n irstored within
\7 Xyprepare and sub07 a special report to t NRC within 14 days

\ loin te even t, onm ining the action take / he cause of the
\ inpeabliy, and th plans and schedule fo restoring the system t

erabe sttus.

N e When a channel is placed in an inoperable status solely for prfma
of required surveillances, entry into associated Limiting Conditions/
for Operation and required action notes may be delayed for up to 6
hours.
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TABLE 4 .2 .6 ~i

POST-ACCIDENT rSTUEAIO ~~

Parameter Calibration Instrument Check

Drywell Atmosphere Temperature Every 6 Months Once Each Day

_______a_ K Once/Operating Cycle Once Each Day

Torus Pressure Once/operating Cycle Once Each Day

Torus Water Level Once/Operating Cycle Once Each Day

Torus Water Temperature Every 6 Months Once Each Day

Reactor Pressure Once/Operating Cycle Once Each Day

Reactor Vessel Water Level Once/Operating Cycle Once Each Day

Torus Air Temperature Every 6 Months Once Each Day
.....-.. *.-.----*.

-Sa yValve Positio Every-.Refueling Outage (Note 9)
('a Functional Test/fo be

performed quarterly)

Safety alve Position ery Refueling 0 ge (Note 9) . Once E Day
(a Functiona aest to be g Z
performed quarterly)

Ameandment No. SO, 4g4, "4. IA4, 145 70
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(Cont'd)

Parameter Calibration Instrument Check

I. Containment High-Range Radiation
Monitor

Once/Operating Cycle Once each day

(,Stac oble G Effl E ry Ope p ing Cie (a FT ctiona

/I es be p formed =arterl
On ech I .e (< a
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TABLE 4.2 NOTES

2. Durin eahrfueling outage, simulated automatic actuation which opn
V all plot vales shall be performed such that each trip system logic ca |*I

be vrifid idependent of its redundant counterpart. ___---~

( 3 . gi yt o g cir a <hal i <ude 92f time day relae n
z ie esr or pro functi i n fSe trip ytem.//

4. his ins mentatn is ex pted fr functional tes a definit n.
/ functipal test ill con m of i cting simul/d elec ical s)al
/ intthe mea rement c nnel.

5. De eted.

6. Del ed.

[ 8. Functional tests and calibrations are not required when systems are not
required to be operable.

9. The thermocouples associated with safety/relief valves and safety valve l
position, that may be used for back-up position indication, shall be
verified to be operable every-operating cycle.

10. Separate functional tests are not required for this instrumentation. The
calibration and integrated ECCS tests which are performed once per
operating cycle will adequately demonstrate proper equipment operation.

11. Trip system logic functional tests will include verification of operation
of all automatic initiation inhibit switches by monitoring relay contact
movement. Verification that the manual inhibit switches prevent opening
all relief valves will be accomplished in conjunction with
Section 4.5.F.1.

rab/e 0 ) Tr~ syst log ic esting - not plicabl to th func I on.
q. ;.f5- required surveillance frequency (every Refueling Outage) as not met,

0 opor.g et) functional testing of the Reactor Mode Switch-Shutdown Position function
°°r shall be a ithin 1 hour after the reactor mode switch is placed

in Shutdown for e rpose t comm cinng sche eed ue ing ztage.

I

C

Includes calibration of the RBM Reference Downscale function (i.e., RBM
upscale function is not bypassed when >30% Rated Thermal Power).

Tab/E, q~.;r
6o'00,L1i0e (C)
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3.2 LIMITING CONDITIONS FOR
OPERATION

4.2 SURVEILLANCE REQUIREMENTS

I H. Deleted.

I. Recirculation Pump Trip
Instrumentation

The recirculation pump trip
instrumentation for each Trip
Function in Table 3.2.7 shall
be operable in accordance
with Table 3.2.7.

J. Deleted.

H. Deleted.

I. Recirculation Pump Trip
Instrumentation

1. The recirculation pump
trip instrumentation shall
be checked, functionally
tested and calibrated in
accordance with
Table 4.2.7.

When a channel is placed
in an inoperable status
solely for performance of
required surveillances,
entry into associated
Limiting Conditions for
Operations and required
Actions may be delayed for
up to 6 hours provided the
associated Trip Function
maintains recirculation
pump trip capability.

2. Perform a Logic System
Functional Test, including
recirculation pump trip
breaker actuation, of
recirculation pump trip
instrumentation Trip
Functions once every
Operating Cycle.

J. Deleted

I
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3.2 LIMITING CONDITIONS FOR
OPERATION

4.2 SURVEILLANCE REQUIREMENTS

2. If the required action and
associated completion time
of Specification 3.2.F.1 is
not met, within the
following 12 hours:

a. Isolate the mechanical
vacuum pump; or

b. Isolate the main steam
lines; or

c. Place the reactor in
the SHUTDOWN Mode.

G. Post-Accident Instrumentation

3. Perform an instrument
calibration, except for
the radiation detectors,
using a current source
once every three (3)
months. The trip setting
shall be < 3.0 times
background at rated
thermal power.

4. Perform an instrument
calibration using a

During reactor power operation,
the instrumentation that
displays information in the
Control Room necessary
for the operator to initiate
and control the systems
used during and following a
postulated accident or
abnormal operating condition
shall be operable in
accordance with Table 3.2.6.

radiation source once each
refueling outage.

5. Perform a logic system
functional test, including
mechanical vacuum pump
isolation valve, once each
operating cycle.

G. Post-Accident Instrumentation

The post-accident
instrumentation shall be
functionally tested and
calibrated in accordance with/
Table 4.2.6.

_~~~~ 70 $4od 72eo~a FC

I______________________________________________________________________ I

/
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I
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3.2 LIMITING CONDITIONS FOR
OPERATION

4.2 SURVEILLANCE REQUIREMENTS

sooner A~de operp le. If
both i strumen are made
or ound to e inopera e,
a indica on canno? be
estored ithin a x hour
period, an order
shutd shall
be itiated nd the
rector sha be in a ot
s itdown c ndition six
hours an a cold s utdown
conditi n in the ollowing
eighteen hours.

I. Recirculation Pump Trip
Instrumentation

During reactor power
operation, the Recirculation
Pump Trip Instrumentation
shall be operable
in accordance with
Table 3.2.1.

J. Deleted

K. Degraded Grid Protective
System

During reactor power
operation, the emergency bus
undervoltage instrumentation
shall be operable in
accordance with Table 3.2.8.

L. Reactor Core Isolation
Cooling System Actuation

When the Reactor Core
Isolation Cooling System is
required in accordance with
Specification 3.5.G, the
instrumentation which
initiates actuation of this
system shall be operable in
accordance with Table 3.2.9.

I. Recirculation Pump Trip
InstrumentationI

The Recirculation Pump Trip|
Instrumentation shall be|
functionally tested and
calibrated in accordance with
Table 4.2.1.

J. Deleted

K. Degraded Grid Protective
System

The emergency bus
undervoltage instrumentation
shall be functionally tested
and calibrated in accordance
with Table 4.2.8.

L. Reactor Core Isolation
Cooling System Actuation

Instrumentation and Logic
Systems shall be
functionally tested and
calibrated as indicated in
Table 4.2.9./

MO m _cp ,6 P
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3.2 LIMITING CONDITIONS FOR
OPERATION

4.2 SURVEILLANCE REQUIREMENTS

I H. Deleted.

I. Recirculation Pump Trip
Instrumentation

The recirculation pump trip
instrumentation for each Trip
Function in Table 3.2.7 shall
be operable in accordance
with Table 3.2.7.

J. Deleted.

H. Deleted.

I. Recirculation Pump Trip
Instrumentation

1. The recirculation pump
trip instrumentation shall
be checked, functionally
tested and calibrated in
accordance with
Table 4.2.7.

When a channel is placed
in an inoperable status
solely for performance of
required surveillances,
entry into associated
Limiting Conditions for
Operations and required
Actions may be delayed for
up to 6 hours provided the
associated Trip Function
maintains recirculation
pump trip capability.

2. Perform a Logic System
Functional Test, including
recirculation pump trip
breaker actuation, of
recirculation pump trip
instrumentation Trip
Functions once every
Operating Cycle.

J. Deleted

I
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Table 3.2.7 (page 1 of 1)
Recirculation Pump Trip Instrumentation

ACTIONS
WHEN

APPLICABLE REQUIRED REQUIRED
MODES OR OTHER CHANNELS CHANNELS

SPECIFIED PER TRIP ARE TRIP SETTING
TRIP FUNCTION CONDITIONS SYSTEM INOPERABLE

1. Low-Low Reactor Vessel RUN 2 Note 1 2 82.5 inches
Water Level

2. Time Delay RUN 2 Note 1 • 10 seconds

3. High Reactor Pressure RUN 2 Note 1 < 1150 psig
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Table 3.2.7 ACTION Notes

1. With one or more recirculation pump trip instrumentation channels
inoperable, take all of the applicable Actions in Notes l.a, 1.b and l.c
below.

a. With one or more Trip Functions with one or more channels inoperable:

1) Restore any inoperable channel to operable status within 14 days; or
2) Place any inoperable channel in trip within 14 days (not applicable

for Trip Function 2 channels and not applicable if the inoperable
channel is the result of an inoperable recirculation pump trip
breaker).

b. With Trip Functions 1 and 2 with recirculation pump trip capability not
maintained or with Trip Function 3 with recirculation pump trip
capability not maintained:

1) Restore recirculation pump trip capability within 72 hours.

c. With Trip Functions 1, 2 and 3 with recirculation pump trip capability
not maintained:

1) Restore recirculation pump trip capability for all but one Trip
Function within 1 hour.

If any applicable Action and associated completion time of Note l.a, l.b
or 1.c is not met, immediately take the applicable Action of Note 2.a or
2.b.

2. a. Remove affected recirculation pump from service within the next 6
hours; or

b. Place the plant in STARTUP/HOT STANDBY within the next 6 hours.
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Table 4.2.7 (page 1 of 1)
Recirculation Pump Trip Instrumentation

Tests and Frequencies

-

TRIP FUNCTION

1. Low-Low Reactor Vessel
Water Level

2. Time Delay

3. High Reactor Pressure

CHECK

Once/Day

NA

Once/Day

FUNCTIONAL TEST

Every 3 Months

NA

Every 3 Months

CALIBRATION

Every 3 Months(a),
Once/Operating
Cycle

Every 3 Months

Every 3 Months(&),
Once/Operating
Cycle

(a) Trip unit calibration only.
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BASES: 3.2.I/4.2.I RECIRCULATION PUMP TRIP INSTRUMENTATION

BACKGROUND

The Anticipated Transient Without Scram (ATWS) Prevention/Mitigation System
initiates a Recirculation Pump Trip (RPT), adding negative reactivity,
following events in which a scram does not but should occur, to lessen the
effects of an ATWS event. Tripping the recirculation pumps adds negative
reactivity from the increase in steam voiding in the core area as core flow
decreases. When Low - Low Reactor Vessel Water Level or High Reactor
Pressure setpoint is reached, the reactor recirculation motor generator
(RRMG) field breakers trip.

The RPT Instrumentation (Ref. 1) of the ATWS Prevention/Mitigation System
includes sensors, relays, and switches that are necessary to cause initiation
of an RPT. The channels include electronic equipment (e.g., trip units) that
compares measured input signals with pre-established setpoints. When the
setpoint is exceeded, the channel output relay actuates, which then outputs
an RPT signal to the trip logic.

The RPT Instrumentation consists of two independent and identical trip
systems (A and B), with two channels of High Reactor Pressure and two
channels of Low - Low Reactor Vessel Water Level in each trip system. Each
RPT Instrumentation trip system is a two-out-of-two logic for each Trip
Function. Thus, either two Low - Low Reactor Water Level or two High Reactor
Pressure signals will trip a trip system. In addition, a combination of one
Low - Low Reactor Vessel Water Level signal and one High Reactor Pressure
signal (in the same trip system) will trip the trip system. The outputs of
the channels in a trip system are combined in a logic so that either trip
system will trip both recirculation pumps (by tripping the respective RRMG
field breakers). Each Low - Low Reactor Vessel Water Level channel output
must remain below the setpoint for approximately 10 seconds for the channel
output to provide an actuation signal to the associated trip system.

There is one RRMG field breaker provided for each of the two recirculation
pumps for a total of two breakers. The output of each trip system is
provided to both RRMG field breakers.

APPLICABLE SAFETY ANALYSES, LCO, and APPLICABILITY

The RPT Instrumentation is not assumed to mitigate any accident or transient
in the safety analysis. The RPT Instrumentation initiates an RPT to aid in
preserving the integrity of the fuel cladding following events in which a
scram does not, but should, occur. Based on its contribution to the
reduction of overall plant risk, however, the instrumentation meets Criterion
4 of 10 CFR 50.36(c)(2) (ii).

The operability of the RPT Instrumentation is dependent on the operability of
the individual instrumentation channel Trip Functions. Each Trip Function
must have the required number of operable channels in each trip system, with
their trip setpoints within the calculational as-found tolerances specified
in plant procedures. Operation with actual trip setpoints within
calculational as-found tolerances provides reasonable assurance that, under
worst case design basis conditions, the associated trip will occur within the
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BASES: 3.2.I/4.2.I RECIRCULATION PUMP TRIP INSTRUMENTATION

APPLICABLE SAFETY ANALYSES, LCO, and APPLICABILITY (continued)

Trip Settings specified in Table 3.2.7. As a result, a channel is considered
inoperable if its actual trip setpoint is not within the calculational as-
found tolerances specified in plant procedures. The actual trip setpoint is
calibrated consistent with applicable setpoint methodology assumptions.
Channel operability also includes the associated recirculation pump trip
breakers (i.e., RRMG field breakers).

The individual Trip Functions are required to be operable in the RUN Mode to
protect against common mode failures of the Reactor Protection System by
providing a diverse trip to mitigate the consequences of a postulated ATWS
event. The High Reactor Pressure and Low - Low Reactor Vessel Water Level
Trip Functions are required to be operable in the RUN Mode, since the reactor
is producing significant power and the recirculation system could be at high
flow. During this Mode, the potential exists for pressure increases or low
water level, assuming an ATWS event. In the STARTUP/HOT STANDBY Mode, the
reactor is at low power and the recirculation system is at low flow; thus,
the potential is low for a pressure increase or low water level, assuming an
ATWS event. Therefore, the RPT Instrumentation is not necessary. In HOT
SHUTDOWN and COLD SHUTDOWN, the reactor is shut down with all control rods
inserted; thus, an ATWS event is not significant and the possibility of a
significant pressure increase or low water level is negligible. In Refuel,
the one rod out interlock ensures that the reactor remains subcritical; thus,
an ATWS event is not significant.

The specific Applicable Safety Analyses and LCO discussions are listed below
on a Trip Function by Trip Function basis.

1, 2. Low - Low Reactor Vessel Water Level and Time Delay

Low RPV water level indicates the capability to cool the fuel may be
threatened. Should RPV water level decrease too far, fuel damage could
result. Therefore, RPT is initiated at low-low RPV water level to aid in
maintaining level above the top of the active fuel. The reduction of core
flow reduces the neutron flux and thermal power and, therefore, the rate of
coolant boiloff.

Reactor vessel water level signals are initiated from four level transmitters
that sense the difference between the pressure due to a constant column of
water (reference leg) and the pressure due to the actual water level
(variable leg) in the vessel.

Four channels of Low - Low Reactor Vessel Water Level, with two channels in
each trip system, are available and required to be operable to ensure that no
single instrument failure can preclude an RPT from this Trip Function on a
valid signal. In addition, a time delay is associated with each Low - Low
Reactor Vessel Water Level channel which delays the Low - Low Reactor Vessel
Water Level Trip Function channel output signal from providing input to the
associated trip system. Four channels of Time Delay, with two channels in
each trip system, are available and required to be operable to ensure that no
single instrument failure can preclude an RPT from the Low - Low Reactor
Vessel Water Level Trip Function on a valid signal.
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BASES: 3.2.I/4.2.I RECIRCULATION PUMP TRIP INSTRUMENTATION

APPLICABLE SAFETY ANALYSES, LCO, and APPLICABILITY (continued)

The Low - Low Reactor Vessel Water Level Trip Setting is chosen so that RPT
will not interfere with the Reactor Protection System. The Trip Setting is
referenced from the top of enriched fuel. The Trip Setting of the Time Delay
associated with the Low - Low Reactor Vessel Water Level Trip Function is
chosen to avoid making the consequences of a loss of coolant accident more
severe while ensuring the delay has an insignificant affect on the ATWS
consequences.

3. High Reactor Pressure

Excessively high RPV pressure may rupture the RCPB. An increase in the RPV
pressure during reactor operation compresses the steam voids and results in a
positive reactivity insertion. This increases neutron flux and thermal power,
which could potentially result in fuel failure and overpressurization. The
High Reactor Pressure Trip Function initiates an RPT for transients that
result in a pressure increase, counteracting the pressure increase by rapidly
reducing core power generation. For the overpressurization event, the RPT
aids in the termination of the ATWS event and, along with the safety valves,
limits the peak RPV pressure to within the required limit.

The High Reactor Pressure signals are initiated from four pressure
transmitters that monitor reactor pressure. Four channels of High Reactor
Vessel Pressure, with two channels in each trip system, are available and are
required to be operable to ensure that no single instrument failure can
preclude an RPT from this Trip Function on a valid signal. The High Reactor
Vessel Pressure Trip Setting is chosen to provide an adequate margin to the
maximum allowable Reactor Coolant System pressure.

ACTIONS

Table 3.2.7 ACTION Note 1

For Trip Functions 1, 2, and 3, with one or more Trip Function channels
inoperable, but with RPT trip capability for each Trip Function maintained
(refer to next paragraph), the RPT instrumentation is capable of performing
the intended function. However, the reliability and redundancy of the RPT
Instrumentation is reduced, such that a single failure in the remaining trip
system could result in the inability of the RPT Instrumentation to perform
the intended function. Therefore, only a limited time is allowed to restore
the inoperable channels to operable status. Because of the diversity of
sensors available to provide trip signals, the low probability of extensive
numbers of inoperabilities affecting all diverse Trip Functions, and the low
probability of an event requiring the initiation of RPT, 14 days is provided
to restore the inoperable channel (Table 3.2.7 ACTION Note l.a.l)).
Alternately, for Trip Functions 1 and 3, the inoperable channel may be placed
in trip (Table 3.2.7 ACTION Note l.a.2)), since this would conservatively
compensate for the inoperability, restore capability to accommodate a single
failure, and allow operation to continue. Inoperable channels may be placed
in trip using test jacks or other permanently installed circuits. As noted
in Table 3.2.7 ACTION Note l.a.2), placing the channel in trip with no
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BASES: 3.2.I/4.2.I RECIRCULATION PUMP TRIP INSTRUMENTATION

ACTIONS (continued)

further restrictions is not allowed if the inoperable channel is a Trip
Function 2 channel (i.e., Time Delay Trip Function) or is the result of an
inoperable breaker, since this may not adequately compensate for the
inoperable Trip Function 2 channel or inoperable breaker (e.g., the breaker
may be inoperable such that it will not open), as applicable. If it is not
desired to place the channel in trip (e.g., as in the case where placing the
inoperable channel in trip would result in an RPT), or if the inoperable
channel is the result of an inoperable breaker, Table 3.2.7 ACTION Note 2
must be entered and its required Actions taken.

Table 3.2.7 ACTION Note l.b is intended to ensure that appropriate actions
are taken if multiple, inoperable, untripped channels within the same Trip
Function result in the Trip Function 1 and 2 not maintaining RPT trip
capability or Trip Function 3 not maintaining RPT trip capability. A Trip
Function is considered to be maintaining RPT trip capability when sufficient
channels are operable or in trip such that the RPT Instrumentation will
generate a trip signal from the given Trip Function in either of the two trip
systems on a valid signal, and both recirculation pumps can be tripped. For
Trip Functions 1 and 2, this requires two channels of each Trip Function in
the same trip system to be operable or in trip and the RRMG field breakers to
be operable or in trip. For Trip Function 3, this requires two channels in
the same trip system to be operable or in trip and the RRMG field breakers to
be operable or in trip. The 72 hour Completion Time is sufficient for the
operator to take corrective action (e.g., restoration or tripping of
channels) and takes into account the likelihood of an event requiring
actuation of the RPT instrumentation during this period and that Trip
Functions 1 and 2 or Trip Function 3 still maintain RPT trip capability.

Table 3.2.7 ACTION Note l.c is intended to ensure that appropriate Actions
are taken if multiple, inoperable, untripped channels within Trip Functions
1, 2, and 3 result in Trip Functions 1, 2, and 3 not maintaining RPT trip
capability. The description of a Trip Function maintaining RPT trip
capability is discussed in the paragraph above. The 1 hour Completion Time
for restoring all but one of the Trip Functions is sufficient for the
operator to take corrective action and takes into account the likelihood of
an event requiring actuation of the RPT Instrumentation during this period.

Table 3.2.7 ACTION Note 2

With any required Action and associated completion time not met, the plant
must be brought to a Mode or other specified condition in which the LCO does
not apply. To achieve this status, the plant must be brought to at least
STARTUP/HOT STANDBY within 6 hours (Table 3.2.7 ACTION Note 2.b).

Alternately, the associated recirculation pump may be removed from service
since this performs the intended function of the instrumentation (Table 3.2.7
ACTION Note 2.a). The allowed Completion Time of 6 hours is reasonable,
based on operating experience, both to reach STARTUP/HOT STANDBY from full
power conditions and to remove a recirculation pump from service in an
orderly manner and without challenging plant systems.
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BASES: 3.2.1/4.2.I RECIRCULATION PUMP TRIP INSTRUMENTATION

SURVEILLANCE REQUIREMENTS

Surveillance Requirement 4.2.I.1

As indicated in Surveillance Requirement 4.2.I.1, RPT Instrumentation shall
be checked, functionally tested and calibrated as indicated in Table 4.2.7.
Table 4.2.7 identifies, for each Trip Function, the applicable Surveillance
Requirements.

Surveillance Requirement 4.2.I.1 also indicates that when a channel is placed
in an inoperable status solely for performance of required instrumentation
Surveillances, entry into associated LCO and required Actions may be delayed
for up to 6 hours provided the associated Trip Function maintains
recirculation pump trip capability. Upon completion of the Surveillance, or
expiration of the 6 hour allowance, the channel must be returned to operable
status or the applicable LCO entered and required Actions taken. This
allowance is based on the reliability analysis (Ref. 2) assumption of the
average time required to perform channel Surveillance. That analysis
demonstrated that the 6 hour testing allowance does not significantly reduce
the probability that recirculation pumps will trip when necessary.

Surveillance Requirement 4.2.I.2

The Logic System Functional Test demonstrates the operability of the required
initiation logic and simulated automatic operation for a specific channel. A
system functional test of the recirculation pump trip breakers (i.e., RRMG
field breakers) is included in this Surveillance to provide complete testing
of the assumed safety function. Therefore, if an RRMG field breaker is
incapable of operating, the associated instrument channel(s) would be
inoperable. The Frequency of "Once every Operating Cycle" is based on the
need to perform this Surveillance under the conditions that apply during a
plant outage and the potential for an unplanned transient if the Surveillance
were performed with the reactor at power. Operating experience has
demonstrated that these components will usually pass the Surveillance when
performed at the specified Frequency.

Table 4.2.7, Check

Performance of an Instrument Check once per day, for Trip Functions 1 and 3,
ensures that a gross failure of instrumentation has not occurred. An
Instrument 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 something even more serious. An Instrument Check will detect
gross channel failure; thus, it is key to verifying the instrumentation
continues to operate properly between each Calibration. Agreement criteria
are determined by the plant staff based on a combination of the channel
instrument uncertainties, including indication and readability. If a channel
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BASES: 3.2.1/4.2.I RECIRCULATION PUMP TRIP INSTRUMENTATION

SURVEILLANCE REQUIREMENTS (continued)

is outside the criteria, it may be an indication that the instrument has
drifted outside its limit. The Frequency is based upon operating experience
that demonstrates channel failure is rare. The Instrument Check supplements
less formal, but more frequent, checks of channels during normal operational
use of the displays associated with the channels required by the LCO.

Table 4.2.7, Functional Test

For Trip Functions 1 and 3, a Functional Test is performed on each required
channel to ensure that the channel will perform the intended function. Any
setpoint adjustment shall be consistent with the assumptions of the current
plant specific setpoint methodology. For Trip Functions 1 and 3, the
Frequency of "Every 3 Months" is based on the reliability analysis of
Reference 2.

Table 4.2.7, Calibration

For Trip Functions 1, 2, and 3, an Instrument Calibration is a complete check
of the instrument loop and the sensor. This test verifies that the channel
responds to the measured parameter within the necessary range and accuracy.
An Instrument Calibration leaves the channel adjusted to account for
instrument drifts between successive calibrations consistent with the plant
specific setpoint methodology. The specified Instrument Calibration
Frequencies are based upon the time interval assumptions for calibration used
in the determination of the magnitude of equipment drift in the associated
setpoint analyses.

For Trip Functions 1 and 3, a calibration of the trip units is required
(Footnote (a)) once every 3 months. Calibration of the trip units provides a
check of the actual setpoints. The channel must be declared inoperable if
the trip setting is discovered to be less conservative than the calculational
as-found tolerances specified in plant procedures. The Frequency of every 3
months is based on the reliability analysis of Reference 2 and the time
interval assumption for trip unit calibration used in the associated setpoint
calculation.

REFERENCES

1. UFSAR, Section 7.18.

2. GENE-770-06-1-A, "Bases for Changes To Surveillance Test Intervals and
Allowed Out-of-Service Times For Selected Instrumentation Technical
Specifications," December 1992.
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BASES: 3.2.I/4.2.I RECIRCULATION PUMP TRIP INSTRUMENTATION

BACKGROUND

Successful operation of the required safety functions of the Emergency Core
Cooling Systems (ECCS) is dependent upon the availability of adequate power
sources for energizing the various components such as pump motors, motor
operated valves, and the associated control components. The Degraded Grid
Protective System instrumentation monitors the 4.16 kV emergency buses.
Offsite power is the preferred source of power for the 4.16 kV emergency
buses. If the monitors determine that insufficient voltage is available and
an ECCS initiation signal is present, the buses are disconnected from the
offsite power sources and connected to the onsite diesel generator (DG) power
sources.

Each 4.16 kV emergency bus has its own independent Degraded Grid Protective
System instrumentation and associated trip logic. The voltage for each bus
is monitored for degraded voltage.

The Degraded Bus Voltage - Voltage Trip Function is-monitored by two
undervoltage relays for each 4.16 kV emergency bus, whose outputs are
arranged in a two-out-of-two logic configuration (Ref. 1). The Degraded Bus
Voltage - Voltage Alarm Trip Function is monitored by the same undervoltage
relays as the Voltage Trip Function, however the outputs are arranged in a
one-out-of-two logic configuration. For the Degraded Bus Voltage - Time
Delay Trip Function, one channel for each 4.16 kV emergency bus is provided
and is dedicated to the DG start function. For the Degraded Bus Voltage -
Alarm Time Delay Trip Function, one channel for each 4.16 kV emergency bus is
also provided and is dedicated to a control room annunciator function from
which manual action is taken for degraded grid protection when an accident
signal is not present. The Degraded Bus Voltage - Time Delay and Alarm Time
Delay Trip Functions are nominally adjusted to 10 seconds since this would be
indicative of a sustained degraded voltage condition. When a Degraded Bus
Voltage - Voltage Alarm Trip Function setpoint has been exceeded and persists
for nominally ten seconds, either one of the two Degraded Bus Voltage -
Voltage Alarm Trip Function channels on an associated 4.16 kV emergency bus
will actuate a control room annunciator to alert the operator of the degraded
voltage condition. If this sustained degraded voltage condition occurs
coincident with a loss of coolant accident (LOCA), both of the Degraded Bus
Voltage - Voltage Trip Function channels will actuate causing the associated
4.16 kV emergency bus to be disconnected from the offsite power source and
connected to the DG power source. If the sustained degraded voltage
condition does not exist at the time of a LOCA, the 4.16 kV emergency buses
are not disconnected from the offsite power sources and the ECCS loads will
start immediately from their normal supplies.

APPLICABLE SAFETY ANALYSES, LCO, and APPLICABILITY

The degraded grid protection assures the ECCS loads and other assumed systems
powered from the DGs are powered from the offsite power system as long as
offsite power system voltage is within an acceptable value and it assures
that loads are powered from the DGs when bus voltage is insufficient for
continuous operation of the connected loads. The Degraded Grid Protective
System instrumentation is required for Engineered Safety Features to function
in any accident with a degradation or loss of offsite power. The required
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3.2 LIMITING CONDITIONS FOR
OPERATION

4.2 SURVEILLANCE REQUIREMENTS

_

sooner made operable. If
both instruments are made
or found to be inoperable,
and indication cannot be
restored within a six hour
period, an orderly
shutdown shall
be initiated and the
reactor shall be in a hot
shutdown condition in six
hours and a cold shutdown
condition in the following
e <ighteen hours.

I. Recirculation Pump Trip
Instrumentation

I. Recirculation Pump Trip

e Reirclation
rump gip 'nstrumentation

C , shall be operable
/Cip zin accordance with

Table 3.2

J. Deleted

K . Degraded Grid Protective
Sxstem

|During reactor power
operation, the emergency bus
undervoltage instrumentation
shall be operable in
accordance with Table 3.2.8.

L. Reactor Core Isolation
Cooling System Actuation

When the Reactor Core
Isolation Cooling System is
required in accordance with
Specification 3.5.G, the
instrumentation which
initiates actuation of this
system shall be operable in
accordance with Table 3.2.9.

< Md Ve 7so S44 1 47E Pusy

Instrumentation

6)The Xecirculationg uMP giri7_
g nstrumentation shall be
functionally tested and
calibrated in accordance with
Table 4.2

J. Deleted

K. Degraded Grid Protective
System \
The emergency bus
undervoltage instrumentation
shall be functionally tested
and calibrated in accordance
with Table 4.2.8.

L. Reactor Core Isolation
Cooling System Actuation

Instrumentation and Logic
Systems shall be
functionally tested and
calibrated as indicated in
Table 4.2.9.
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TABLE 3.2

TRIP INSTRUMENTATION
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TABLE 3.2.1 OTES

EaC of the &Core Spray, LPCI and RPT, subsystems are nitiateden,,
,,s>§trolled b a trip sys ^ . The subsyspeE 1W is ide ical to e

If I~e minimum tkmber of dRerable ins tument ch I nels ark not avilable

\ dtv Ktlld§rcuiji'~-I the cqannel cnot be tipped b the\
gleans- st"d'ovta c In&shall be hd prbewtin d 4 houso

at oe be initiated and the reacto shall b in the old L
Shudow coditon it~hi 24 hour E -I L -- l'

l3. One trip system with initiating instrumentation arranged n a
one-out-of-two taken twice logic.

4. One trip system with initiating instrumentation arranged in a one-out-of- |
two logic.

5. If the minimum number of operable channels are not available, the system is A
considered inoperable and the requirements of Specification 3.5 apply.

6. Any one of the two trip systems will initiate ADS. If the minimum nuimber
of operable channels in one trip system is not available, the requiregents
of Specification 3:5.F.2 and 3.5.F.3 shall apply. If the minimum number bf
operable channels is not available in both trip systems,
Specifications 3.5.F.3 shall apply.

@ _ ne ripsystm araned i a wo-ut-of-two oc.

{8. When a channel is placed in an inoperable status solely for performance of
required surveillances, entry into associated Limiting C6nditions Fr.
Operation and required ACTIONS may be delayed for up to 6 hours . id ead
the associated Trip Funat ar redundant T nMitns

___________ eiculation Pump Trip capabiliy

9. When a channel is placed in an inoperable status solely for performance of
required surveillances, entry into associated Limiting Conditions o
operation and required ACTIONS may be delayed for up to 6 hours. (

io. With one or more channels inoperable for Core Spray and/or LPCI:

A. Within one hour from discovery of loss of initiation capability for
feature(s) in one division, declare the associated systems inoperable,
and

B. Within 24 hours, place channel in trip.
C. If required actions and associated completion times of actions A or B

are not met, immediately declare the associated systems inoperable.

1. With one or more channels inoperable for injection permissive and/or
recirculation discharge valve permissive:

A. Within one hour from discovery of loss of initiation capability for
feature(s) in one division, declare the associated systems inoperable,
and

B. Within 24 hours, restore channel to operable status.
C. If required actions and associated completion times of actions A or B

are not met, immediately declare the associated systems inoperable.
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18. With one or more channels inoperable for ADS:

A. Within one hour from discovery of loss of ADS initiation capability in
one trip system, declare ADS inoperable, and

B. Within 96 hours from discovery of an inoperable channel concurrent with
HPCI or RCIC System inoperable, restore channel to operable status, and

C. Within 8 days, restore channel to operable status.

D. If required actions and associated completion times of actions A, B or C

are not met, immediately declare ADS inoperable. .__

With one or more channels inoperable for Recirculation Pump Trip:

3-1 Within one hour from scovery of loss of Recirculation Pump Trip
PI.C. capability restore one Trip Function or remove the associated

z.-I recirculation pump from service in 6 hours or be in Startup/Hot Standby
\)*-: a e..

3.2.1 (
"Ad- 1.4

3 d @2
Uo4 c. 1.6

iJa 45 @()
vbts l43

n.L1 V LVoUL-.

Within 14 days from discovery of an inoperable channel, restore channel
to operable status or place in tripffand
Within 72 hours from discovery of etri c i ca abiit not
maintained, restore trip function o operable status and, N
If required actions and associated completion times of actions A, B or C
are not met, immediately remove the associated recirculation pump from
service in 6 hours or be in artup/Hot Standby in 6 hours.
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TABLE 4.2.

1U ) TES QSND FREQUENCIES

.MERGEN 6Y COOLIN GACTUAiOI INSTRUMENTATION

(RecirclatIon Trip) Trip ctution, =2
Trip Function Functional Test x Calibration W 1

|. | Low-Low Reactor Vessel Every Three Months 0 Once/Operating Cycl
Water Level

3 . | High Reactor Pressure - Every Three Months o 4Noe/Operating Cycl

524z¶, Trip System Logic Once/Operating

Amendment No. 5, -146, --64, 186 63
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TABLE 4.2.7
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(Table 4.2.7 waq I/ntent:ionally deleted Technical Specifications)

efose 0

I Amendment No. 164 71a



EAl
VYNPS

TABLE 4.2 NOTES

Q:Ze

<2. Dring ach efueling outage, simulated automatic actuationwhcopn - -
\ all plot vaves shall be performed such that each trip system oi a
'as__ e vrifed ndependent of its redundant counterpart. ______-

( 3. Trip system logic calibration shall include only time delay relays an) [
timers necessary for proper functioning of the trip system.

This instrumentation is excepted from functional test definition. Th A
functional test will consist of injecting a simulated electrical signal
into the measurement channel.

5. / Dele

elee

7. De te

8. Functional tests and calibrations are not required when systems are not
re operable.

9. The thermocouples associated with safety/relief valves and safety valve
position, that may be used for back-up position indication, shall be
verified to be operable every operating cycle..

10. Separate functional tests are not required for this instrumentation. The
calibration and integrated ECCS tests which are performed once per
operating cycle will adequately demonstrate proper equipment operation.

11. Trip system logic functional tests will include verification of operation
of all automatic initiation inhibit switches by monitoring relay contact
movement. Verification that the manual inhibit switches Prevent onening
all relief valves will be accomplished in conjunction with
Section 4.5.F.1.

12. Trip system logic testing is not applicable to this function. If the
required surveillance frequency (every Refueling Outage) is not met,I

13.

functional testing of the Reactor Mode Switch-Shutdown Position function
shall be initiated within 1 hour after the reactor mode switch is placed
in Shutdown for the purpose of commencing a scheduled Refueling Outage.

Includes calibration of the RBM Reference Downscale function (i.e., RBM
upscale function is not bypassed when >30% Rated Thermal Power).

Amendment No. G%, @8, 44., b4S, -44, 446, 211, 212 74
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3.2 LIMITING CONDITIONS FOR
OPERATION

4.2 SURVEILLANCE REQUIREMENTS

K. Degraded Grid Protective
System

The emergency bus
undervoltage instrumentation
for each Trip Function in
Table 3.2.8 shall be operable
in accordance with Table
3.2.8.

K. Degraded Grid Protective
System

The emergency bus
undervoltage instrumentation .
shall be functionally tested
and calibrated in accordance
with Table 4.2.8.

Amendment No. 68
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Table 3.2.8 (page 1 of 1)
Degraded Grid Protective System Instrumentation

ACTIONS
WHEN

APPLICABLE REQUIRED
MODES OR OTHER REQUIRED CHANNELS

SPECIFIED CHANNELS . ARE TRIP SETTING
TRIP FUNCTION CONDITIONS PER BUS INOPERABLE

1. Degraded Bus Voltage

a. Voltage (a) 2 Note 1 2 3660 volts
and
5 3740 volts

b. Time Delay (a) 1 Note 2 2 9 seconds
and
S 11 seconds

c. Voltage Alarm (a) 2 Note 3 2 3660 volts
and
s 3740 volts

d. Alarm Time Delay (a) 1 Note 3 2 9 seconds
and
s 11 seconds

(a) When the associated diesel generator is required to be operable.

Amendment No. 69
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Table 3.2.8 ACTION Notes

1. With one or more required Degraded Bus Voltage - Voltage Trip Function
channels inoperable:

a. Place any inoperable channel in trip within 1 hour.

If the Action and associated completion time of Note l.a are not met,
immediately declare the associated diesel generator inoperable.

2. With one or more required Degraded Bus Voltage - Time Delay Trip Function
channels inoperable:

a. Restore any inoperable channel to operable status within 1 hour.

If the Action and associated completion time of Note 2.a are not met,
immediately declare the associated diesel generator inoperable.

3. With one or more required Degraded Bus Voltage - Voltage Alarm Trip
Function channels inoperable, take all of the applicable Actions in
Notes 3.a and 3.b:

a. With one or more buses with alarm capability not maintained, restore
alarm capability within 1 hour; and

b. Restore any inoperable channel to operable status within 24 hours.

If the Action and associated completion time of Note 3.a or 3.b are
not met, initiate increased voltage monitoring of the associated
4.16kV emergency bus(es).

Amendment No. 70
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Table 4.2.8 (page 1 of 1)
Degraded Grid Protective System Instrumentation

Tests and Frequencies

TRIP FUNCTION FUNCTIONAL TEST CALIBRATION

1. Degraded Bus Voltage

a. Voltage (a) Once/Operating
Cycle

b. Time Delay (a) Once/Operating
Cycle

(a) Separate Functional Tests are not required for this Trip Function. Trip
Function operability is demonstrated during Trip Function Calibration
and integrated ECCS tests performed once per Operating Cycle.

Amendment No. 71
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BASES: 3.2.K/4.2.K DEGRADED GRID PROTECTIVE SYSTEM INSTRUMENTATION

APPLICABLE SAFETY ANALYSES, LCO, and APPLICABILITY (continued)

channels of Degraded Grid Protective System instrumentation ensure that the
ECCS and other assumed systems powered from the DGs, provide plant protection
in the event of any of the Reference 2 and 3 analyzed accidents in which a
loss of offsite power is assumed. The initiation of the DGs on degradation
or loss of offsite power, and subsequent initiation of the ECCS, ensures that
the requirements of 10 CFR 50.46 are met.

Accident analyses credit the loading of the DGs based on the loss of offsite
power coincident with a loss of coolant accident (LOCA). The diesel starting
and loading times have been included in the delay time associated with each
safety system component requiring DG supplied power following a loss of
offsite power.

The Degraded Grid Protective System instrumentation satisfies Criterion 3 of
10 CFR 50.36(c)(2)(ii).

The operability of the Degraded Grid Protective System instrumentation is
dependent on the operability of the individual instrumentation channel Trip
Functions. Each Trip Function must have the required number of operable
channels in each trip system, with their trip setpoints within the
calculational as-found tolerances specified in plant procedures. Operation
with actual trip setpoints within calculational as-found tolerances provides
reasonable assurance that, under worst case design basis conditions, the
associated trip will occur within the Trip Settings specified in Table 3.2.8.
As a result, a channel is considered inoperable if its actual trip setpoint
is not within the calculational as-found tolerances specified in plant
procedures. The actual trip setpoint is calibrated consistent with
applicable setpoint methodology assumptions.

The specific Applicable Safety Analyses, LCO, and Applicability discussions
are listed below for the Degraded Grid Protective System instrumentation Trip
Functions.

l.a, l.b, l.c, l.d. Degraded Bus Voltage - Voltage, Degraded Bus Voltage -

Time Delay, Degraded Bus Voltage - Voltage Alarm and Degraded Bus Voltage -

Alarm Time Delay

A reduced voltage condition on a 4.16 kV emergency bus indicates that, while
offsite power may not be completely lost to the respective emergency bus,
available power may be insufficient for starting large ECCS motors without
risking damage to the motors that could disable the ECCS function.
Therefore, power supply to the bus is automatically transferred from offsite
power to onsite DG power when the voltage on the bus drops below the Degraded
Bus Voltage - Voltage Trip Function trip setpoint, is sustained in a degraded
condition for approximately 10 seconds and a LOCA condition exists (as
indicated by ECCS Low - Low Reactor Vessel Water Level or High Drywell
Pressure Trip Function signals). This ensures that adequate power will be
available to the required equipment.

In addition, when the voltage on the bus drops below the Degraded Bus Voltage
- Voltage Alarm Trip Function trip setpoint, and is sustained in a degraded
condition for approximately 10 seconds, a control room annunciator is
actuated. This annunciator alerts the operator of the degraded voltage

Amendment No. 80g
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BASES: 3.2.K/4.2.K DEGRADED GRID PROTECTIVE SYSTEM INSTRUMENTATION

APPLICABLE SAFETY ANALYSES, LCO, and APPLICABILITY (continued)

condition so that manual action can be taken for degraded grid protection
when an accident signal is not present.

The Degraded Bus Voltage and Voltage Alarm Trip Settings are low enough to
prevent inadvertent power supply transfer, but high enough to ensure that
sufficient power is available to the required equipment. The Time Delay Trip
Settings are long enough to provide time for voltage on the station emergency
bus to recover from transients such as motor starts or fault clearing, but
short enough to ensure that the operating equipment is not damaged by low
voltage.

Two channels of Degraded Bus Voltage - Voltage Trip Function and one channel
of Degraded Bus Voltage - Time Delay Trip Function per associated bus are
required to be operable when the associated DG is required to be operable to
ensure that no single instrument failure can preclude the DG function.

In addition, two channels of Degraded Bus Voltage - Voltage Alarm Trip
Function and one channel of Degraded Bus Voltage - Alarm Time Delay Trip
Function per asociated bus are required to be operable when the associated DG
is required to be operable to ensure that no single instrument falure can
preclude the alarm function.

ACTIONS

Table 3.2.8 ACTION Note 1

With one or more required channels of the Degraded Bus Voltage - Voltage Trip
Function inoperable, the Trip Function is not capable of performing the
intended function. Therefore, only 1 hour is allowed to restore the
inoperable channel to operable status. If the inoperable channel cannot be
restored to operable status within the allowable out of service time, the
channel must be placed in the tripped condition per Table 3.2.8 ACTION Note
l.a. The inoperable channel may be tripped using test jacks or other
permanently installed circuits. Placing the inoperable channel in trip would
conservatively compensate for the inoperability, restore capability to
accommodate a single failure (within the Degraded Grid Protective System
instrumentation), and allow operation to continue. The completion time is
intended to allow the operator time to evaluate and repair any discovered
inoperabilities. The 1 hour completion time is acceptable because it
minimizes risk while allowing time for restoration or tripping of channels.

If placing an inoperable channel in the tripped condition would result in an
initiation, then Action Note l.a cannot be met. If the Action and associated
completion time of Table 3.2.8 ACTION Note l.a are not met, the associated
Trip Function is not capable of performing the intended function. Therefore,
the associated DG(s) is declared inoperable immediately. This requires entry
into the applicable LCO and required Actions of the DG Technical
Specifications, which provide appropriate actions for the inoperable DG(s).

Amendment No. 80h
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BASES: 3.2.K/4.2.K DEGRADED GRID PROTECTIVE SYSTEM INSTRUMENTATION

ACTIONS (continued)

Table 3.2.8 ACTION Note 2

With one or more required channels of the Degraded Bus Voltage - Time Delay
Trip Function inoperable, the Trip Function is not capable of performing the
intended function. Therefore, only 1 hour is allowed to restore the
inoperable channel to operable status (Table 3.2.8 ACTION Note 2.a). Table
3.2.8 ACTION Note 2.a. does not allow placing the channel in trip since this
action would not necessarily result in a safe state for the channel in all
events. The completion time is intended to allow the operator time to
evaluate and repair any discovered inoperabilities. The 1 hour completion
time is acceptable because it minimizes risk while allowing time for
restoration of channels.

If the Action and associated completion time of Table 3.2.8 ACTION Note 2.a
are not met, the associated Trip Function is not capable of performing the
intended function. Therefore, the associated DG(s) is declared inoperable
immediately. This requires entry into applicable LCO and required Actions of
the DG Technical Specifications, which provide appropriate actions for the
inoperable DG(s).

Table 3.28 ACTION Note 3

With one of the required channels, for one or more buses, of the Degraded Bus
Voltage - Voltage Alarm Trip Function inoperable, the Trip Function is not
capable of performing the intended function assuming a single failure. Since
this Trip Function is not common to RPS, 24 hours is allowed to restore the
inoperable channel to operable status (Table 3.2.8 ACTION Note 3.b). With
both of the required channels, for one or more buses, of the Degraded Bus
Voltage - Voltage Alarm Trip Function inoperable, or with the one required
channel, for one or more buses, of the Degraded Bus Voltage - Alarm Time
Delay Trip Function inoperable, the Trip Function is not capable of
performing the intended function. Therefore, only 1 hour is allowed to
restore at least one channel of the Degraded Bus Voltage - Voltage Alarm Trip
Function and the one channel of the Degraded Bus Voltage - Alarm Time Delay
Trip Function to operable status (Table 3.2.8 ACTION Note 3.a). Table 3.2.8
ACTION Notes 3.a and 3.b do not allow placing an inoperable channel in trip
since this action would not necessarily result in a safe state for the
channel in all events. The completion times are intended to allow the
operator time to evaluate and repair any discovered inoperabilities. The
completion times are acceptable because they minimize risk while allowing
time for restoration of channels.

If the Action and associated completion times of Table 3.2.8 ACTION Notes 3.a
or 3.b are not met, the associated Trip Function may not be capable of
performing the intended function. Therefore increased voltage monitoring of
the associated 4.16 kV emergency busses) is initiated. This action will
compensate for the inoperable control room annunciator function to ensure
manual action is taken for degraded grid protection when an accident signal
is not present.

Amendment No. 80i
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BASES: 3.2.K/4.2.K DEGRADED GRID PROTECTIVE SYSTEM INSTRUMENTATION

SURVEILLANCE REQUIREMENTS

Surveillance Requirement 4.2.K.1

As indicated in Surveillance Requirement 4.2.K.1, Degraded Grid Protective
System instrumentation shall be functionally tested and calibrated as
indicated in Table 4.2.8. Table 4.2.8 identifies, for each Trip Function,
the applicable Surveillance Requirements.

Table 4.2.8, Functional Test

For Trip Functions l.a and l.b, as indicated in Table 4.2.8 Footnote (a),
separate Functional Tests are not required since Trip Function operability is
demonstrated during the Trip Function Calibration and integrated ECCS test
performed once per Operating Cycle. For the Trip Function Calibration, the
"once per Operating Cycle" Frequency is based upon the time interval
assumptions for calibration used in the determination of the magnitude of
equipment drift in the associated setpoint analyses. For the integrated ECCS
test, the "once per Operating Cycle" Frequency is based on the need to
perform this Surveillance under the conditions that apply during a plant
outage and the potential for an unplanned transient if the Surveillance were
performed with the reactor at power. Operating experience has demonstrated
that these components will usually pass the integrated ECCS test when
performed at the specified Frequency.

Table 4.2.8, Calibration

For Trip Functions l.a and l.b, an Instrument Calibration is a complete check
of the instrument loop and the sensor. This test verifies that the channel
responds to the measured parameter within the necessary range and accuracy.
An Instrument Calibration leaves the channel adjusted to account for
instrument drifts between successive calibrations consistent with the plant
specific setpoint methodology. The specified Instrument Calibration
Frequencies are based upon the time interval assumptions for calibration used
in the determination of the magnitude of equipment drift in the associated
setpoint analyses.

REFERENCES

1. UFSAR, Section 8.5.3.

2. UFSAR, Section 6.5.

3. UFSAR, Chapter 14.

Amendment No. 80j
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3.2 LIMITING CONDITIONS FOR
OPERATION

4.2 SURVEILLANCE REQUIREMENTS

de opebe. I
both instruments are made
or found to be inoperable,
and indication cannot be
restored within a six hour
period, an orderly
shutdown shall
be initiated and the
reactor shall be in a hot
shutdown condition in six
hours and a cold shutdown
condition in the following
eighteen hours.

I. Recirculation Pump Trip
Instrumentation

During reactor power
operation, the Recirculation
Pump Trip Instrumentation
shall be operable
in accordance with
Table 3.2.1.

tJ. Deleted

/ ) *fat 7-a ssPSvLrA PtG6>
__ _

I. Recirculation Pump Trip
Instrumentation

The Recirculation Pump Trip
Instrumentation shall be
functionally tested and
calibrated in accordance with
Table 4.2.1.

J. Deleted

K. Degraded Grid Protective
System

The emergency bus
undervoltage instrumentation
shall be functionally tested
and calibrated in accordance
with Table 4.2.8.

_ __

K. Degraded Grid Protective
System

ngreactorpw
emergency bus

L' d ervo tage instrumentation
shall be operable in

C4 rhAiP accordance with Table 3.2.8.
t f 7164 tS

-rA8(. 3- . Reactor Core Isolation
Cooling System Actuation

When the Reactor Core
Isolation Cooling System is
required in accordance with
Specification 3.5.G, the
instrumentation which
initiates actuation of this
system shall be operable in
a ance with Table 3.2.9.

_
L. Reactor Core Isolation

Cooling System Actuation

Instrumentation and Logic
Systems shall be
functionally tested and
calibrated as indicated i
Table 4.2.9.

=4.-

o/c 7of *r6PSfr >

Amendment No. &o, 0-9, #G., A4i, 212 37
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3. With one or more required Degraded Bus Voltage - Voltage Alarm Trip Function
channels inoperable, take all of the applicable Actions in Notes 3.a and 3.b:

a. With one or more buses with alarm capability not maintained, restore
alarm capability within 1 hour; and

b. Restore the inoperable channel(s) to operable status within 24 hours.

If the Action and associated completion time of Note 3.a or 3.b are not met,
initiate increased voltage monitoring of the associated 4.16 kV emergency
bus(es).
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Functional Test Calibration d
See Note a Once/Operating Cycle
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Trip System

Degraded Bus Voltage

£ .6

Amendment No. 98



VYNPS

TABLE 4.2 NOTES

ed.

r2. During each refueling outage, simulated automatic actuation which opens
all pilot valves shall be performed such that each trip system logic can
be verified independent of its redundant counterpart.

3. Trip system logic calibration shall include only time delay relays and
timers necessary for proper functioning of the trip system.

4. This instrumentation is excepted from functional test definition. The

functional test will consist of injecting a simulated electrical signa

l5. /Deleted

Iy"Detgedij

l L- Dele•

8. Functional tests and calibrations are not required when systems are not
required to be operable.

9. The thermocouples associated with safety/relief valves and safety valve
position, that may be used for back-up position indication, shall be _

verified to be operable every operating cycle.
_. __

f/ a47N i

(I,)
Separate functional tests are not required for this instrumentation. The
calibration and integrated ECCS tests which are performed once per
operating cycle will adequately demonstrate proper equipment operation.

12.

13.

Trip system logic functional tests will include verification of operation
of all automatic initiation inhibit switches by monitoring relay contact
movement. Verification that the manual inhibit switches prevent opening
all relief valves will be accomplished in conjunction with
Section 4.5.P.l.

Trip system logic testing is not applicable to this function. If the
required surveillance frequency (every Refueling Outage) is not met,
functional testing of the Reactor Mode Switch-Shutdown Position function
shall be initiated within 1 hour after the reactor mode switch is placed
in Shutdown for the purpose of commencing a scheduled Refueling Outage!

Includes calibration of the RBM Reference Downscale function (i.e., RBM
upscale function is not bypassed when >30t Rated Thermal Power). A

T :

Amendment No. 4a, .9G, 45, b4G, -4, -8-, 241, 212 74



- -

Proposed

Technical Specifications

3.2.L and 4.2.L

Reactor Core Isolation Cooling (RCIC)
System Actuation



VYNPS

3.2 LIMITING CONDITIONS FOR
OPERATION

4.2 SURVEILLANCE REQUIREMENTS

L. Reactor Core Isolation
Cooling (RCIC) System
Actuation

The RCIC System
instrumentation for each Trip
Function in Table 3.2.9 shall
be operable in accordance
with Table 3.2.9.

L. Reactor Core Isolation
Cooling (RCIC) System
Actuation

1. The RCIC System
instrumentation shall be

checked, functionally
tested and calibrated as
indicated in Table 4.2.9.

When a channel is placed
in an inoperable status
solely for performance of
required surveillances,
entry into associated
Limiting Conditions for
Operation and required
Actions may be delayed as
follows: (a) for up to 6
hours for Trip Function 3;
and (b) for up to 6 hours
for Trip Functions 1 and 2
provided the associated
Trip Function maintains
RCIC initiation
capability.

2. Perform a Logic System
Functional Test of RCIC
System instrumentation
Trip Functions once every
Operating Cycle.

I

Amendment No. 72
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Table 3.2.9 (page 1 of 1)
Reactor Core Isolation Cooling System Instrumentation

ACTIONS
WHEN

REQUIRED REQUIRED
APPLICABLE MODES OR CHANNELS CHANNELS

OTHER SPECIFIED PER ARE
TRIP FUNCTION CONDITIONS FUNCTION INOPERABLE TRIP SETTING

1. Low-Low Reactor RUN, STARTUP/HOT 4 Note 1 2 82.5 inches
Vessel Water STANDBY~S, HOT
Level SHUTDOWN(&), Refuel")

2. Low Condensate RUN, STARTUP/HOT 2 Note 2 2 3 8 1 %(b)
Storage Tank STANDBYS>, HOT
Water Level SHUTDOWNSa), Refuel'&'

3. High Reactor RUN, STARTUP/HOT 2 Note 3 • 177.0 inches
Vessel Water STANDBYSa), HOT
Level SHUTDOWN'-, Refuel'-'

(a) With reactor steam pressure > 150 psig.

(b) Percent of instrument span.

Amendment No. 73
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Table 3.2.9 ACTION Notes

1. With one or more RCIC System instrumentation Trip Function 1 channels
inoperable:

a. Declare the RCIC System inoperable within 1 hour from discovery of loss
of RCIC initiation capability; and

b. Place any inoperable channel in trip within 24 hours.

If any applicable Action and associated completion time of Note l.a or l.b
is not met, immediately declare the RCIC System inoperable.

2. With one or more RCIC System instrumentation Trip Function 2 channels
inoperable:

a. Declare the RCIC System inoperable within 1 hour from discovery of loss
of RCIC initiation capability when RCIC System suction is aligned to
the Condensate Storage Tank; and

b. Place any inoperable channel in trip or align RCIC System suction to
the suppression pool within 24 hours.

If any applicable Action and associated completion time of Note 2.a or 2.b
is not met, immediately declare the RCIC System inoperable.

3. With one or more RCIC System instrumentation Trip Function 3 channels
inoperable:

a. Restore any inoperable channel to operable status within 24 hours.

If the Action and associated completion time of Note 3.a is not met,
immediately declare the RCIC System inoperable.

Amendment No. 74
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Table 4.2.9 (page 1 of 1)
Reactor Core Isolation Cooling System Instrumentation

Tests and Frequencies

TRIP FUNCTION CHECK FUNCTIONAL TEST CALIBRATION

1. Low-Low Reactor Vessel Once/Day Every 3 Months Every 3 Months(&),
Water Level Once/Operating

Cycle

2. Low Condensate Storage NA Every 3 Months Every 3 Months(&),
Tank Water Level Once/Operating

Cycle

3. High Reactor Vessel NA Every 3 Months Every 3 Months(),
Water Level Once/Operating

Cycle

(a) Trip unit calibration only.

Amendment No. 74a
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BASES: 3.2.L/4.2.L REACTOR CORE ISOLATION COOLING (RCIC) SYSTEM
INSTRUMENTATION

BACKGROUND

The purpose of the RCIC System instrumentation is 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 insufficient or unavailable, such that RCIC
System initiation occurs and maintains sufficient reactor water level such
that initiation of the low pressure Emergency Core Cooling Systems (ECCS)
pumps does not occur. A more complete discussion of the RCIC System is
provided in UFSAR, Section 4.7 (Ref. 1).

RCIC System automatic initiation occurs for conditions of Low - Low Reactor
Vessel Water Level. The variable is monitored by four transmitters that are
connected to four trip units. The Low - Low Reactor Vessel Water Level Trip
Function is a single trip system with two trip system logics. The outputs of
the trip units are connected to relays whose contacts are arranged in a
one-out-of-two taken twice logic arrangement.

The RCIC test line isolation valve is closed on a RCIC initiation signal to
allow full system flow.

The RCIC System also monitors the water level in the condensate storage tank
(CST) since this is the initial source of water for RCIC operation. Reactor
grade water in the CST is the normal source. Upon receipt of a RCIC
initiation signal, the CST suction valve is automatically signaled to open.
If the water level in the CST falls below a preselected level, the RCIC
suppression pool suction valves automatically open. When the suppression
pool suction valves are both fully open, the RCIC CST suction valve
automatically closes. Two level transmitters are used to detect low water
level in the CST. Either transmitter can cause the suppression pool suction
valves to open and the CST suction valve to close (one trip system arranged
in a one-out-of-two logic).

The RCIC System provides makeup water to the reactor until the reactor vessel
water level reaches the high water level trip (one trip system arranged in a
two-out-of-two logic), at which time the RCIC steam admission valve closes.
The RCIC System automatically restarts if a Low - Low Reactor Vessel Water
Level signal is subsequently received.

APPLICABLE SAFETY ANALYSES, LCO, and APPLICABILITY

The function of the RCIC System to provide makeup coolant to the reactor is
used to respond to transient events. The RCIC System is not an Engineered
Safety Feature System and no credit is taken in the safety analyses for RCIC
System operation. Based on its contribution to the reduction of overall
plant risk, however, the system, and therefore its instrumentation, meets
Criterion 4 of 10 CFR 50.36(c)(2)(ii).

The operability of the RCIC System Instrumentation is dependent on the
operability of the individual instrumentation channel Trip Functions. Each
Trip Function must have the required number of operable channels with their
trip setpoints within the calculational as-found tolerances specified in
plant procedures. Operation with the actual trip setpoints within the
calculational as-found tolerances provides reasonable assurance that, under

Amendment No. 80k
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BASES: 3.2.L/4.2.L REACTOR CORE ISOLATION COOLING (RCIC) SYSTEM
INSTRUMENTATION

APPLICABLE SAFETY ANALYSES, LCO, and APPLICABILITY (continued)

worst case design basis conditions, the associated trip will occur within the
Trip Settings specified in Table 3.2.9. As a result, a channel is considered
inoperable if its actual trip setpoint is not within the calculational as-
found tolerances specified in plant procedures. The actual trip setpoint is
calibrated consistent with applicable setpoint methodology assumptions.

The individual Trip Functions are required to be operable in the RUN Mode and
in STARTUP/HOT STANDBY, HOT SHUTDOWN, and Refuel with reactor steam pressure
> 150 psig since this is when RCIC is required to be operable.

The specific Applicable Safety Analyses and LCO discussions are listed below
on a Trip Function by Trip Function basis.

1. Low - Low Reactor Vessel Water Level

Low reactor pressure vessel (RPV) water level indicates that normal feedwater
flow is insufficient to maintain reactor vessel water level and that the
capability to cool the fuel may be threatened. Should RPV water level
decrease too far, fuel damage could result. Therefore, the RCIC System is
initiated on a Low - Low Reactor Vessel Water Level signal to assist in
maintaining water level above the top of the enriched fuel.

Low - Low Reactor Vessel Water Level signals are initiated from four level
transmitters that sense the difference between the pressure due to a constant
column of water (reference leg) and the pressure due to the actual water
level (variable leg) in the vessel.

The Low - Low Reactor Vessel Water Level Trip Setting is chosen to be the
same as the ECCS Low - Low Reactor Vessel Water Level Trip Setting
(Specification 3.2.A). The Trip Setting is referenced from the top of
enriched fuel.

Four channels of Low - Low Reactor Vessel Water Level Trip Function are
available and are required to be operable when RCIC is required to be
operable to ensure that no single instrument failure can preclude RCIC
initiation.

2. Low Condensate Storage Tank Water Level

Low water level in the CST indicates the unavailability of an adequate supply
of makeup water from this normal source. Normally, the suction valve between
the RCIC pump and the CST is open and, upon receiving a RCIC initiation
signal, water for RCIC injection would be taken from the CST. However, if
the water level in the CST falls below a preselected level, the RCIC
suppression pool suction valves automatically open. When the suppression
pool suction valves are both fully open, the RCIC CST suction valve
automatically closes. This ensures that an adequate supply of makeup water
is available to the RCIC pump.
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APPLICABLE SAFETY ANALYSES, LCO, and APPLICABILITY (continued)

Two level transmitters are used to detect low water level in the CST. The

Low Condensate Storage Tank Water Level Trip Function Trip Setting is set

high enough to ensure adequate pump suction head while water is being taken

from the CST. The trip setting is presented in terms of percent instrument

span.

Two channels of Low Condensate Storage Tank Water Level Trip Function are
available and are required to be operable when RCIC is required to be
operable to ensure that no single instrument failure can preclude RCIC swap
to the suppression pool source.

3. High Reactor Vessel Water Level

High RPV water level indicates that sufficient cooling water inventory exists

in the reactor vessel such that there is no danger to the fuel. Therefore,
the high water level signal is used to close the RCIC steam admission valve

to prevent overflow into the main steam lines (MSLs).

High Reactor Vessel Water Level signals for RCIC are initiated from two level

transmitters, which sense the difference between the pressure due to a

constant column of water (reference leg) and the pressure due to the actual
water level (variable leg) in the vessel.

The High Reactor Vessel Water Level Trip Setting is high enough to preclude
closing the RCIC steam admission valve during normal operation, yet low

enough to trip the RCIC System to prevent reactor vessel overfill. The Trip

Setting is referenced from the top of enriched fuel.

Two channels of High Reactor Vessel Water Level Trip Function are available
and are required to be operable when RCIC is required to be operable.

ACTIONS

Table 3.2.9 ACTION Note 1

Table 3.2.9 ACTION Note l.a is intended to ensure that appropriate actions are

taken if multiple, inoperable, untripped channels of Trip Function 1 result in

a complete loss of automatic initiation capability for the RCIC System. In

this case, automatic initiation capability is lost if two Trip Function 1

channels in the same trip system logic are inoperable and untripped. In this
situation (loss of automatic initiation capability), the 24 hour allowance of

Table 3.2.9 ACTION Note l.b is not appropriate, and the RCIC System must be
declared inoperable within 1 hour after discovery of loss of RCIC initiation

capability. The completion time is intended to allow the operator time to

evaluate and repair any discovered inoperabilities. For Table 3.2.9 ACTION

Note l.a, the completion time only begins upon discovery that the RCIC System

cannot be automatically initiated due to two inoperable, untripped Low -
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ACTIONS (continued)

Low Reactor Vessel Water Level channels in the same trip system logic. The
1 hour completion time from discovery of loss of initiation capability is
acceptable because it minimizes risk while allowing time for restoration or
tripping of channels.

Because of the redundancy of sensors available to provide initiation signals
and the fact that the RCIC System is not assumed in any accident or transient
analysis, an allowable out of service time of 24 hours has been shown to be
acceptable (Ref. 2) to permit restoration of any inoperable channel to
operable status. If the inoperable channel cannot be restored to operable
status within the allowable out of service time, the channel must be placed
in the tripped condition per Table 3.2.9 ACTION Note l.b. Placing the
inoperable channel in trip would conservatively compensate for the
inoperability, restore capability to accommodate a single failure, and allow
operation to continue.

With any required Action and associated completion time of Table 3.2.9 ACTION
Note l.a or l.b not met, the RCIC System may be incapable of performing the
intended function, and the RCIC System must be declared inoperable
immediately.

Table 3.2.9 ACTION Note 2

Table 3.2.9 ACTION 2.a is intended to ensure that appropriate actions are
taken if multiple, inoperable, untripped channels of Trip Function 2 result
in automatic RCIC initiation (i.e., suction swap) capability being lost. In
this case, automatic RCIC suction swap capability is lost if two Trip
Function 2 channels are inoperable and untripped. In this situation (loss of
automatic suction swap), the 24 hour allowance of Table 3.2.9 ACTION Note 2.b
is not appropriate, and the RCIC System must be declared inoperable within
1 hour from discovery of loss of RCIC initiation capability when the RCIC
System suction is aligned to the CST. Table 3.2.9 ACTION Note 2.a is only
applicable if the RCIC System suction is not aligned to the suppression pool
since, if aligned, the Trip Function is already performed. The completion
time is intended to allow the operator time to evaluate and repair any
discovered inoperabilities. For Table 3.2.9 ACTION Note 2.a, the completion
time only begins upon discovery that the RCIC System cannot be automatically
aligned to the suppression pool due to two inoperable, untripped channels in
Trip Function 2. The 1 hour Completion Time from discovery of loss of
initiation capability is acceptable because it minimizes risk while allowing
time for restoration or tripping of channels.

Because of the redundancy of sensors available to provide initiation signals
and-the fact that the RCIC System is not assumed in any accident or transient
analysis, an allowable out of service time of 24 hours has been shown to be
acceptable (Ref. 2) to permit restoration of any inoperable channel to
OPERABLE status. If the inoperable channel cannot be restored to operable
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ACTIONS (continued)

status within the allowable out of service time, the channel must be placed
in the tripped condition per Table 3.2.9 ACTION Note 2.b, which performs the
intended function of the channel (shifting the suction source to the
suppression pool). Alternatively, Table 3.2.9 ACTION Note 2.b allows the
manual alignment of the RCIC System suction to the suppression pool, which
also performs the intended function. If either action of Table 3.2.9 ACTION
Note 2.b is performed, measures should be taken to ensure that the RCIC
System piping remains filled with water.

With any required Action and associated completion time of Table 3.2.9 ACTION
Note 2.a or 2.b not met, the RCIC System may be incapable of performing the
intended function, and the RCIC System must be declared inoperable
immediately.

Table 3.2.9 ACTION Note 3

A risk based analysis was performed and determined that an allowable out of
service time of 24 hours (Ref. 2) is acceptable to permit restoration of any
inoperable Trip Function 3 channel to operable status (Table 3.2.9 ACTION
Note 3.a). A required Action (similar to Table 3.2.9 ACTION Note l.a)
limiting the allowable out of service time, if a loss of automatic RCIC
initiation capability (i.e., loss of high water level trip capability)
exists, is not required. Table 3.2.9 ACTION Note 3 applies to the High
Reactor Vessel Water Level Trip Function whose logic is arranged such that
any inoperable channel will result in a loss of automatic RCIC initiation
capability. As stated above, this loss of automatic RCIC initiation
capability was analyzed and determined to be acceptable. One inoperable
channel may result in a loss of high water level trip capability but will not
prevent RCIC System automatic start capability. However, the Required Action
does not allow placing a channel in trip since this action would not
necessarily result in a safe state for the channel in all events (a failure
of the remaining channel could prevent a RCIC System start).

With any required Action and associated completion time of Table 3.2.9 ACTION
Note 3.a not met, the RCIC System may be incapable of performing the intended
function, and the RCIC System must be declared inoperable immediately.

SURVEILLANCE REQUIREMENTS

Surveillance Requirement 4.2.L.1

As indicated in Surveillance Requirement 4.2.L.1, RCIC System instrumentation
shall be checked, functionally tested and calibrated as indicated in Table
4.2.9. Table 4.2.9 identifies, for each Trip Function, the applicable
Surveillance Requirements.

Surveillance Requirement 4.2.L.1 also indicates that when a channel is placed
in an inoperable status solely for performance of required instrumentation
Surveillances, entry into associated LCO and required Actions may be delayed
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SURVEILLANCE REQUIREMENTS (continued)

as follows: (a) for up to 6 hours for Trip Function 3; and (b) for up to
6 hours for Trip Functions 1 and 2, provided the associated Trip Function
maintains RCIC initiation capability. Upon completion of the Surveillance, or
expiration of the 6 hour allowance, the channel must be returned to operable
status or the applicable LCO entered and required Actions taken. This
allowance is based on the reliability analysis (Ref. 2) assumption of the
average time required to perform channel Surveillance. That analysis
demonstrated that the 6 hour testing allowance does not significantly reduce
the probability that the RCIC System will initiate when necessary.

Surveillance Requirement 4.2.L.2

The Logic System Functional Test demonstrates the operability of the required
initiation logic for a specific channel and includes simulated automatic
actuation of the channel. The system functional testing performed in
Surveillance Requirement 4.5.G.1 overlaps this Surveillance to provide
complete testing of the safety function. The Frequency of "once every
Operating Cycle" is based on the need to perform this Surveillance under the
conditions that apply during a plant outage and the potential for an
unplanned transient if the Surveillance were performed with the reactor at
power. Operating experience has demonstrated that these components will
usually pass the Surveillance when performed at the specified Frequency.

Table 4.2.9, Check

Performance of an Instrument Check once per day, for Trip Function 1, ensures
that a gross failure of instrumentation has not occurred. An Instrument
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
something even more serious. An Instrument Check will detect gross channel
failure; thus, it is key to verifying the instrumentation continues to
operate properly between each Calibration. Agreement criteria are determined
by the plant staff based on a combination of the channel instrument
uncertainties, including indication and readability. If a channel is outside
the criteria, it may be an indication that the instrument has drifted outside
its limit. The Frequency is based upon operating experience that
demonstrates channel failure is rare. The Instrument Check supplements less
formal, but more frequent, checks of channels during normal operational use
of the displays associated with the channels required by the LCO.
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SURVEILLANCE REQUIREMENTS (continued)

Table 4.2.9, Functional Test

For Trip Functions 1, 2 and 3, a Functional Test is performed on each
required channel to ensure that the channel will perform the intended
function. Any setpoint adjustment shall be consistent with the assumptions
of the current plant specific setpoint methodology. For Trip Functions 1, 2
and 3, the Frequency of "Every 3 Months" is based on the reliability analysis
of Reference 2.

Table 4.2.9, Calibration

For Trip Functions 1, 2, and 3, an Instrument Calibration is a complete check
of the instrument loop and the sensor. This test verifies that the channel
responds to the measured parameter within the necessary range and accuracy.
An Instrument Calibration leaves the channel adjusted to account for
instrument drifts between successive calibrations consistent with the plant
specific setpoint methodology. The specified Instrument Calibration
Frequencies are based upon the time interval assumptions for calibration used
in the determination of the magnitude of equipment drift in the associated
setpoint analyses.

For Trip Functions 1 and 3, a calibration of the trip units is required
(Footnote (a)) once every 3 months. Calibration of the trip units provides a
check of the actual setpoints. The channel must be declared inoperable if
the trip setting is discovered to be less conservative than the calculational
as-found tolerances specified in plant procedures. The Frequency of every 3
months is based on the reliability analysis of Reference 2 and the time
interval assumption for trip unit calibration used in the associated setpoint
calculation.

REFERENCES

1. UFSAR, Section 4.7.

2. GENE-770-06-2P-A, Bases for Changes to Surveillance Test Intervals and
Allowed Out-of-Service Times for Selected Instrumentation Technical
Specifications, December 1992.
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3.2 LIMITING CONDITIONS FOR
OPERATION

4.2 SURVEILLANCE REQUIREMENTS

sooner made operable. If
both instruments are made
or found to be inoperable,
and indication cannot be
restored within a six hour
period, an orderly
shutdown shall
be initiated and the
reactor shall be in a hot
shutdown condition in six
hours and a cold shutdown
condition in the following
ighteen hours.

I

-- if I. Recirculation Pump Trip
Instrumentation

During reactor power
operation, the Recirculation
Pump Trip Instrumentation
shall be operable
in accordance with
Table 3.2.1.

- 1~-

I. Recirculation Pump Trip
Instrumentation

The Recirculation Pump TripAnd_ - -_ ;- A---v

Instrumentation shall be
functionally tested and
calibrated in accordance with
Table 4.2.1.

J. Deleted

K. Degraded Grid Protective
System

During reactor power
operation, the emergency bus
undervoltage instrumentation
shall be operable in

rdance with Table 3.2.8.

L. Reactor Core Isolation
CoolingaSystem Actuation

J. Deleted

K. Degraded Grid Protective
System

1E I

The emergency bus
undervoltage instrumentation
shall be functionally tested
and calibrated in accordance
with Table 4.2.8.

Reactor Core Isolation
Cooling ystem Actuation

functionally tested and
calibrated as indicated in IA 5
Table 4.2.9.
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TABLE 3.2.9

REACTOR CORE ISOLATION COOLING SYSTEM CA INSTRUMENTATION

. Trip Function Trip _SeSettincg

i I Low-Low Reactor Ve>eWater 8.5
Level (T - A-D ) I nded Pel .1

Low Condensate Storage Tank
Water Level

High Reactor 7wss LAter E cf e
Level n

Note

3 I

Note D

Note (I
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TABLE 3.2.9 (NOTES

Oe e trip system woth enitiating instruentation arra n
hn out-of-two ia c twice logic. t o

requrip system ti e initiating i srumentation arrang Cn a F
/oe-out-of-two f gic./. /

Operation and required ACTIONS may be delayed for up to 6 hours provided
the associated Trip Function maintains RCIC initiation capability.

a channel is placed in an inoperable status solely for performanc
required surveillances, entry into associated Limiting Conditions For

Opeatin ad rquied ACTIONS may be delayed for up to 6 hours.poie

3l O With one or more channels inoperable for RCIC:
Ac~ne
goal I 9 Within one hour from discovery of loss of system initiation

capability, declare the RCIC system inoperable, and
S 0Within 24 hours, place channel in trip.

¢l If required actions and associated completion times of actions A or B
are not met, immediately declare the RCIC system inoperable.

T1 A With one or more channels inoperable for RCIC:
3.2.lq

SCA2 a t Within one hour from discovery of loss of system initiation
capability while suction is aligned to the CST, declare the RCIC
system inoperable, and

lof. Within 24 hours, place channel in trip or align suction for the RCIC
C system to the suppression pool.

If-required actions and associated completion times of actions A or
B are not met, immediately declare the RCIC system inoperable.

$3 c ~ With one or more channels inoperable for RCIC:

Within 24 hours, restore channel to operable status.
If required action and associated completion time of action A is not
met, immediately declare the RCIC system inoperable.
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TABLE 4.2.9

TESJ D FREQUENCIES

REACTOR CORE ISOLATION COOLING SYSTEM INSTRUMENTATION

Functional Test 1 A E Calibration A ~I

el Every Three Months nce/Operating Cycle

ge Every Three Months n C

Every Three Months ce/Operating Cycle

Once/Operating Cycle p

(~~~Check

Once each day

)___
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TABLE 4.2 NOTES

(I:N=q'se~d

{ .urn echrfueling outage, simulated automatic actuation whichhopn
al plo vlvs shall be performed such that each trip system logi ca
be eriiedinependent of its redundant counterpart.

.3. Tripsystem logI calibration --all incl' wonly time ay re
t.Cimers nece=ssry for prop; uc~ tionin of the trip ysteL

. This instrumentation is excepted from functional test definition. The
functional test will consist of injecting a simulated electrical signal v
into the measurement channel.

t5. Deleted.

e ete
~. Deleted

f8 ueionaltes adalbtinare not required wen systems are not--

termoouples associated with safety/relief valves and safety valve
position, that may be used for back-up position indication, shall be
verified to be operable every operating cycle.

10. Separate functional tests are not required for this instrumentation. The
calibration and integrated ECCS tests which are performed once per
operating cycle will adequately demonstrate proper equipment operation.

11. Trip system logic functional tests will include verification of operation
of all automatic initiation inhibit switches by monitoring relay contact
movement. Verification that the manual inhibit switches prevent opening
all relief valves will be accomplished in conjunction with
Section 4.5.F.I.

12. Trip system logic testing is not applicable to this function. If the
requitfed surveillance frequency (every Refueling outage) is not met,
functional testing of the Reactor Mode Switch-Shutdown Position function
shall be initiated within 1 hour after the reactor mode switch is placed
in Shutdown for the purpose of commencing a scheduled Refueling Outage.

13. Includes calibration of the RBM Reference Downscale function (i.e., RBM
upscale function is not bypassed when >30t Rated Thermal Power).

Amendment No. G4, G&, a4G, b_, S-4-, IPA, 211, 212 74
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BASES:

2.1 FUEL CLADDING INTEGRITY

A. Trip Settings

The bases for individual trip settings of Section 2.1 are discussed in the
I Bases for Specifications 3.1.A, 3.2.A and 3.2.B.
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BASEE

2.1

S:

FUEL CLADDING INTEGRITY

A. Trip Settings

The bases for individual trip E

64

A
1. Neutron Flux Tr A Settin s

a. APRM Fw!Sx Scram Allowable 37ilue (Run Mode) /\

aerage power ran~ger monitoring (APRM Xystem, wich is \
daibrated using heat balance data tate during steady stat
coditions, reads,:t~n percent of rarte thrapoe/ l

(1593 MWt). Because fission cha rs provide the basic
input signals, the APRM system esponds directly to erage
neutron flu<. During transi ts, the instantaneou rate of
heat tranifer from the fue (reactor thermal pow ) is less
than the instantaneous tron flux due to the ire constant
of th'e fuel. Therefo i during abnormal op ational
tra'nsients, the theral power of the fuel ill be less than
that indicated by e neutron flux at t scram setting.
Analyses are pe ormed to demonstrat hat the APRM flux
scram over t range of settings f m a maximum of 1201 to
the minimu low biased setting ovide protection from t
fuel saf y limit for all abn al operational transie s
includ g those that may regit in a thermal hydraulJ

increase in the scram trip setting w id decrease
the margin present efore the fuel claddi integrity Safety
Limit is reached The APRM scram trip tting was
determined by analysis of margins equired to provide a
reasonable r ge for maneuvering ring operation. Reduci
this oper ing margin would inc ase the frequency of
spuriou scrams which have adverse effect on react
safet ecause of the res ing thermal stresses. us, the
AP scram trip setting as selected because it ovides
a quate margin for t fuel cladding integri Safety Limit
et allows operati margin that reduces t e possibility of

unnecessary scrrat. The relationship be een recirculation
drive flow an reactor core flow is n -linear at low core
flows. Due o stability concerns, eparate APRM flow bias
scram trw setting equations are rovided for low core
flows./

Th APR1 flow biased fl scram Allowable Valu s the
miting value that t trip setpoint may hye when tested

periodically, beyon which appropriate a on shall be
taken. For Vermo Yankee, the perio *c testing is define
as the calibra on. The actual sc trip is conservat' ely
set in rela *on to the Allowable alue to ensure opera ility
between peiodic testing. For ingle recirculation L-op
operat , the APRM flux s am trip setting is re (iced in
acco ance with the anaj. sis resented in NEDO- 0060,
Fe ary 1983. This ajustment accounts for e difference
etween the single roop and two loop drive/low at the same

core flow, and sures that the margin o safety is not
reduced durnn single loop operation. he single loop

Amendment No. -&, &, -93, 4-, G4, 94, &44, -14-, 219 14
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Flux Scram Trip S ting (Refuel or Startup and Hot Standby M9Y) N
For operation n the startup mode while the reactor is
pressure, th reduced APRM scram setting to 15% of rate power
provides ad quate thermal margin between the setpoint nd the
safety li t, 25% of the rated. (During an outage w n it is
necessar to check refuel interlocks, the mode swi h must be moved
to the tartup position. Since the APRM reduced cram may be
inope ble at that time due to the disconnectio of the LPRMs, it
is r quired that the IRM scram and the SRM scrm in noncoincidence
be n effect. This will ensure that adequat thermal margin is
in ntained between the setpoint and the sa ty limit.) The margin
*s adequate to accommodate anticipated ma euvers associated with
station startup. Effects of increasing ressure at zero or low
void content are minor, cold water fro sources available during
startup is not much colder than that iready in the system,
temperature coefficients are small, and control rod patterns are
constrained to be uniform by oper ing procedures backed up by the
rod worth minimizer. Worth of dividual rods is very low in a
uniform rod pattern. Thus, of all possible sources of reactivity
input, uniform control rod w hdrawal is the most probable cause of
significant power rise. Be ause the flux distribution associated
with uniform rod withdraw s does not involve high local peaks, an
because several rods mus be moved to change power by a signific t
percentage of rated poser, the rate of power rise is very slow
Generally, the heat f ux is in near equilibrium with the fisson
rate. In an assume uniform rod withdrawal approach to the scram
level, the rate of ower rise is no more than 5% of rated ower per
minute, and the RM system would be more than adequate a assure a
scram before th power could exceed the safety limit. he reduced
APRM scram re ins active until the mode switch is plced in the
RUN position This switch can occur when reactor p ssure is
greater tha 800 psig.

The IRM stem consists of 6 chambers, 3 in ea of the reactor
protect on system logic channels. The IBM is/a 5-decade
instru ent, which covers the range of power evel between that
cove d by the SRM and the APRM. The 5 de ades are covered by the
IRM/ y means of a range switch and the S ecades are broken down
ina 10 ranges, each being one-half of decade in size. The IRM

ram trip setting of 120/125 of full icale is active in each range
of the IRM. For example, if the insl ument were on range 1, the
scram setting would be a 120/125 a full scale for that range;
likewise, if the instrument were range 5, the scram would be
120/125 of full scale on that ra,.ge. Thus, as the IRM is ranged up
to accommodate the increase in -ower level, the scram trip setting
is also ranged up. The most gnificant sources of reactivity
change during the power incr ase are due to control rod withdrawal.
For in-sequence control ro withdrawal, the rate of change of power
is slow enough due to the hysical limitation of withdrawing
control rods, that heat ux is in equilibrium with the neutron
flux and an IRM scram uld result in a reactor shutdown well
before any safety linf is exceeded.

Amendment No. 44, as, .84, 94 15
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BASES: 2.1 (Cont Id)

In order ensure that the IRM provided adequate p tection
against e single rod withdrawal error, a range o rod
withdr al accidents was analyzed. This analysi included
star rig the accident at various power levels. The most
sev re case involves an initial condition in hich the reactor
i just subcritical and the IRM system is n yet on scale.

is condition exists at quarter rod dens y. Additional
conservatism was taken in this analysis y assuming that the
IRM channel closest to the withdrawn r d is bypassed. The
results of this analysis show that t reactor is scrammed and
peak power limited to one percent rated power, thus
maintaining MCPR above the fuel c adding integrity safety
limit. Based on the above anal is, the IRM provides
protection against local contr rod withdrawal errors and
continuous withdrawal of con ol rods in sequence.

Deleted

C. Reactor Lo Water Level Scram

The rea.or low water level scram is set at a point hich will prevent
reacto operation with the steam separators uncov ed, thus limiting
carry under to the recirculation loops. In addi ion, the safety limit
is sed on a water level below the scram poin and therefore this

| sef ing is provided./

D. eactor Low Water Level ECCS Initiation Tr Point

The core standby cooling subsystems are designed to provide sufficient
cooling to the core to dissipate the ergy associated with the
loss-of-coolant accident and to limi fuel clad temperature to well
below the clad melting temperature and to limit clad metal-water
reaction to less than 1t, to assu a that core geometry remains intact.

The design of the ECCS compone s to meet the above criteria was
dependent on three previously/set parameters: the maximum break size,

\ the low water level scram s pit, and the ECCS initiation setpoint.
To lower the ECCS initiatin setpoint would now prevent the ECCS

\ components from meeting 0 ir design criteria. To raise the ECCS/
\ initiation setpoint woud be in a safe direction, but it would reduce /
\ the margin established o prevent actuation of the ECCS during nora

operation or during ormally expected transients.

Amendment No. AS. - S, 44, 46, I4, 184, 211
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E. Turbine Sto Valve losure Scram Tri Setting

The turbine sto valve closure scram trip anticipates he pressure, neutron
flux and heat lux increase that could result from pid closure of the
turbine stop alves. With a scram trip setting of <10% of valve closure
from full o en, the resultant increase in surfac heat flux is limited such
that MCPR emains above the fuel cladding inte ity safety limit even during
the wors case transient that assumes the tur ne bypass is closed. This
scram s gnal may be bypassed at <30% of reac or Rated Thermal Power.

F. Turbne Control Valve Fast Closure Scram

T control valve fast closure scram i provided to limit the rapid incr ase
n pressure and neutron flux resultin from fast closure of the turbin

control valves due to a load reject n coincident with failure of the ypass
system. This transient is less se ere than the turbine stop valve osure
with failure of the bypass valve and therefore adequate margin exsts. This
scram signal may be bypassed at <30% of reactor Rated Thermal Po r.

G. Main Steam Line Isolation Va e Closure Scram

The isolation scram antic>gates the pressure and flux trans nts which occur
during an isolation even and the loss of inventory durnna pipe break.
This action minimizes e effect of this event on the fu and pressure
vessel.

H. Reactor Coolant Lo Pressure Initiation of Main Stea Isolation Valve
Closure

The low pressu isolation of the main steam lin at 800 psig is provided
to give prote tion against rapid reactor depres nization and the resulting
rapid cooldo n of the vessel. Advantage is ta en of the scram feature which
occurs whe the main steam line isolation val es are closed, to provide the
reactor s tdown so that high power operatio at low reactor pressure does
not occu . Operation of the reactor at presures lower than 800 psig
requir that the reactor mode switch be the startup position where
prote ion of the fuel cladding integrit safety limit is provided by the
IRM igh neutron flux scram.

T s, the combination of main steam ne low pressure isolation and
solation valve closure scram assur the availability of neutron scram

protection over the entire range o applicability of the fuel cladding
integrity safety limit.

Amendment No. 4S, .-Z, .84, 44, 4Al, , BVY 00-51 17
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(3.1 Reactor Protection Syste

The reactor protection P tem automatically initiates a rector scram to: \

1. preserve the int rity of the fuel barrier;
2. preserve the in egrity of the primary system barrer; and
3. minimize the e ergy which must be absorbed, and revent criticality

following a ss of coolant accident.

This specifica on provides the limiting conditi s for operation necessary
to preserve the ability of the system to tolera e single failures and still
perform its ntended function even during per ds when instrument channels
may be out f service because of maintenance testing, or calibration. The
basis for he allowable out-of-service time is provided in GE Topical
Report C-30851P-A, "Technical Specifica ion Improvement Analysis for BWR
Reactor rotection System,D March 1988.

The eactor protection system is of e dual channel type. The system is
ma up of two independent logic chInnels, each having three subsystems of
t pping devices. One of the thre subsystems has inputs from the manual/

ram push buttons and the react mode switch. Each of the two remainir'
ubsystems has an input from at east one independent sensor monitoring

each of the critical parameters. The outputs of these subsystems are
combined in a 1 out of 2 logi ; i.e., an input signal on either one o both
of the subsystems will caus a trip system trip. The outputs of the trip
systems are arranged so th.. a trip on both logic channels is requ ed to
produce a reactor scram.

The required conditions when the minimum instrument logic condi ions are
not met are chosen so s to bring station operation promptly nsuch a
condition that the p ticular protection instrument is not r ired; or the
station is placed i the protection or safe condition that e instrument
initiates. This i accomplished in a normal manner witho subjecting the
plant to abnormal operating conditions.

When the minim requirements for the number of operab e or operating trip
system and in rumentation channels are satisfied, t effectiveness of the
protection s ten is preserved; i.e., the system c tolerate a single
failure and till perform its intended function of scramming the reactor.

Three APR? instrument channels are provided for ach protection trip system
to provi e for high neutron flux protection. RM's A and E operate
contact in a trip subsystem, and APRM's C an operate contacts in the
other rip subsystem. APRM's B, D, and F ar arranged similarly in the
other protection trip system. Each protec on trip system has one more
AP than is necessary to meet the minimu number required. This allows
th bypassing of one APRM per protection trip system for maintenance,
t ting, or calibration without changi the minimum number of channels

quired for inputs to each trip syst . Additional IRM channels have also
een provided to allow bypassing of e such channel. For a description of
e Neutron Monitoring Systems, see SAR Section 7.5.

The bases for the scram settings or the IRM, APRM, high reactor pressure,
reactor low water level, turbin control valve fast closure, and turbine
stop valve closure are discuss d in Specification 2.1.

Amendment No. ZI, C4-4, 1-86, BVY 00-78 29
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Instrumentation is provided to detect oss-of-coolanbe accodae ienth
initiate te p g standby cooling e ipient. This instrumentation is aO
backup to the water level instrume Xa ion which is discussed in
Specification 3,2.//

The Control Rod Drive Scram S tem is designed so that all of the wat
that is discharged from the} actor by the scram can be accommodate gn the
discharge piping. This d Charge piping is divided in to two sect' <s. One
section services the co rol rod drives on the north side of th reactor,
the other serves the c trol rod drives of the south side. A art of the
piping in each secti is an instrument volume which accomm ates in excess
of 21 gallons of wa er and is at the low point in the pip g. No credit
was taken for thi volume in the design of the discharg piping as concerns
the amount of w er which must be accommodated during scram. During
normal operati , the discharge volume is empty; how er, should it fill
with water, e water discharged to the piping fro the reactor could not
be accommod ed, which would result in slow scra times or partial or no
control r 0 insertion. To preclude this occur nce, level instrumentation
has been , rovided for the instrument volume ich scram the reactor when
the vo me of water reaches 21 gallons. A indicated above, there is
suffi ient volume in the piping to acco date the scram without impairment
of e scram times or amount of inserti of the control rods. This
fu ction shuts the reactor down while ufficient volume remains to

commodate the discharged water, a precludes the situation in which a
scram would be required but not be able to perform its function adequately.
The present design of the Scram. scharge System is in concert with the BWR
Owner's Group criteria, which ye previously been endorsed by the NRC in
their generic "Safety Evaluat'on Report (SER) for Scram Discharge Syste ",

dated December 1, 1980.

Loss of condenser vacuum ccurs when the condenser can no longer dle the
heat input. Loss of codenser vacuum initiates a closure of the urbine
stop valves and turbi bypass valves which eliminates the hea input to
the condenser. Closre of the turbine stop and bypass valves causes a
pressure transient neutron flux rise, and an increase in s face heat
flux. To prevent the clad safety limit from being exceed if this occurs,
a reactor scram ccurs on turbine stop valve closure. T e turbine stop
valve closure ram function alone is adequate to prev t the clad safety
limit from beng exceeded in the event of a turbine t ip transient without

bypass. //I

Turbine s p valve (TSV) closure and turbine control l e (TCV) fast closure scram
signals y be bypassed at <30t of reactor Rated The1sal Power since, at low
thermal power levels, the margins to fuel thermal- raulic limits and reactor
prima coolant boundary pressure limits are la and an immediate scram is not
necesary. This bypass function is normally ac omplished automatically by pressure
sw ches sensing turbine first stage pressure The turbine first stage pressure
s tpoint controlling the bypass of the scram signals on TCV fast closure and TSV
losure is derived from analysis of reacto pressurization transients. Certain

operational factors, such as turbine byp s valves open, can influence the
relationship between turbine first sta pressure and reactor Rated Thermal Power.
However, above 30% of reactor Rated T Iermal Power, these scram functions must be
ena led.

Amendment No. :7 A4, a4-, 173 30
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The main steam line i yltion valve closure srmis set to SrM. when the\
isolation valves are 0 percent closed from full open in 3- ut-of-4 lines.
This scram anticip es the pressure and flux transient, w ich would occur
when the valves c ose. By scramming at this setting, t resultant
transient is in gnificant.

A reactor mod switch is provided which actuates or0 ypasses the various
scram funct ns appropriate to the particular pla operating status.

The manua scram function is active in all mod , thus providing for manual
means o rapidly inserting control rods du nnall modes of reactor
operat' n./

The RH system provides protection agains short reactor periods and, in
co unction with the reduced APRM syste provides protection against

essive power levels in the startup d intermediate power ranges. A
ource range monitor (SRM) system is iso provided to supply additional
neutron level information during st tup and can provide scram function
with selected shorting links removed during refueling. Thus, the IRM d
the reduced APRM are normally re ied in the startup mode and may be
required in the refuel mode. D ing some refueling activities whic
require the mode switch in sta up; it is allowable to disconnect e LPRMs
to protect them from damage d ring under vessel work. In lieu o the
protection provided by the r duced APR14 scram, both the IRM scr and the
SRM scram in noncoincidenc are used to provide neutron monito ing
protection against excess e power levels. In the power rane, the normal
APRM system provides re med protection. Thus, the IRM sy em and 15'
APRM scram are not re red in the run mode.

If an unsafe failur is detected during surveillance te ing, it is
desirable to dete ne as soon as possible if other f lures of a similar
type have occurre and whether the particular functi involved is still
operable or capa le of meeting the single failure c teria. To meet the
requirements o Table 3.1.1, it is necessary that 1 instrument channels
in one trip s tem be operable to permit testing n the other trip system.

Thus, when ailures are detected in the first ip system tested, they
would have/to be repaired before testing of t e other system could begin.
In the ma ority of cases, repairs or replace ent can be accomplished
quickly. If repair or replacement cannot b completed in a reasonable
\ time, o eration could continue with one tr pped system until the
\ surve lance testing deadline.

Amendment No. GE, -F, 4184, BVi' O4 -2, 212 31
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The requirement to hav one strumefunctions, except th n sted ic l
Table 3.1.1, operably n the "Refuel" mode is to assue that shifting to
this mode during reator operation does not diminis the need for the \
reactor protecti system./

The ability tbyass one instrument channel wh necessary to complete /
surveillan etesting will preclude continued eration with scram functio
which may e either unable to meet the singi failure criteria or
complete inoperable. It also eliminates e need for an unnecessary
shutdo if the remaining channels and suystems are found to be op able.
The c ditions under which the bypass is/ermitted require an immed te
det mination that the particular functon is operable. However, tiring
th time a bypass is applied, the fun ion will not meet the sin e failure
iteria; therefore, it is prudent limit the time the bypass is in

effect by requiring that surveilla ce testing proceed on a co inuous basis
and that the bypass be removed as soon as testing is complet

Sluggish indicator response du ng the perturbation test w 11 be indicative
of a plugged instrument line r closed instrument valves This test assures
the operability of the reac r pressure sensors as well da the reactor
level sensors since both p ameters are monitored thro gh the same
instrument lines.

The independence of th safety system circuitry is etermined by operation
of the scram test swi h. Operation of this swit during the refueling
outage and following aintenance on these circui s will assure their
continued independe ce.

Amendment No. d6s, 191 32
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BAE:4.1 REACTOR PROTECTION SYSTEMS

A. The scram sensor channels isted in Tables 4.1.1 and 4 .1.2 are v vied
\into three groups; A, 9tnd c. Sensors that make up Group A A e the
\ on-off type and will b ~ested and calibrated at the indicatd

I \ ~intervals.//

Group B devices u lize an analog sensor followed by an mplifier and
bistable trip ci cuit. This type of equipment incorpo tes control
room mounted i icators and annunciator alarms. A fa' ure in the
sensor or amp fier may be detected by an alarm or an operator who
observes tha one indicator does not track the oth s in similar
channels. the bistable trip circuit failures are detected by the
periodic esting.

Group devices are active only during a give portion of the operating
cycle For example, the IRM is active durin start-up and inactive
dung full-power operation. Testing of t ese instruments is only
mea ingful within a reasonable period pr r to their use.

e basis for a three-month functional test interval for group (A) and
(B) sensors is provided in NEDC-3085 "-A, Technical Specification
Improvement Analysis for BWR Reacto Protection Systems," March 1988.

SRM/IRM/APRM overlap Surveillanc are established to ensure that no
gaps in neutron flux indication exist from subcritical to power
operation for monitoring core eactivity status.

The overlap between SRMs an IRMs is required to be demonstrate to
ensure that reactor power ill not be increased into a neutron flux
region without adequate dication. This is required prior t
withdrawing SRMss from t fully inserted position since id' ation is
being transitioned fro the SRuls to the IRMs./

The overlap between RMs and APRMs is of concern when re cing power
into the IRM ranget On power increases, the system des' n will prevent
further increases (by initiating a rod block) if adequ e overlap is
not maintained. Overlap between IRMs and APRMs exist when sufficient
IRMs and APRMs oncurrently have onscale readings su that the
transition be een the RUN and STARTUP/HOT STANDBY odes can be made
without eith APR4 downscale rod block, or IRM up cale rod block.
Overlap beteen SRMs and IRMs similarly exists wh n, prior to
withdrawin the SRMs from the fully inserted pos.tion, IRMs are above
mid-scale n range 1 before SRMs have reached t e upscale rod block.

As note ,IRM/APRM overlap is only required to e met during entry into
STARTO /HOT STANDBY Mode from the Run Mode. That is, after the overlap
requi ement has been met and indication has transitioned to the IRMs,
main aining overlap is not required (APRMs may be reading downscale
onc in the STARTUP/HOT STANDBY Mode).

I overlap for a group of channels is t demonstrated (e.g., IRM/APRM
verlap), the reason for the failure o the Surveillance should be

determined and the appropriate chann (s) declared inoperable. Only
those appropriate channels that are equired in the current condition
should be declared inoperable.

Amendment No. S#, &I, 164, 186 33
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e ecalibration of t )APRM High F Flow Bias t ip units provides a
check of the actu trip setpoi s. If the trip etting is found to be
less conservat' than accoun d for in the a ropriate setpoint
calculation, ut is not bey d the Allowabl Value specifieY in Table
3.1.1, thy'channel perfo ce is still w in the requirejdents of the
plant s0 ety analysis. owever, if the rip setting is 6und to be
less onservative th the Allowable V ue specified in able 3.1.1,
th channel should e declared inope ble. Under the conditions, she
etpoint should readjusted to b equal to or more conservative han
accounted for the appropriate etpoint calculat' n. The speci ied
trip unit ca ration frequenc (i.e., every 3 mo ths) is consi ent
with the a umptions of the PS setpoint meth dology and th
reliabilJ y analysis of NED -30851-P-A, "Tec cal Specific ion
Improv ent Analyses for R Reactor Protec on System," M ch 1988.

gain settings e determined from he local flux rofiles meas ed
y the Traversin Incore Probe (TI System. T. s establishes the

relative local f ux profile for ap opriate represgitative input o the
APRM System. he 2,000 megawat days per short/ton (MWD/T) f equency
is based on operating experie e with LPRM snsitivity cha ges, and
that the esulting nodal ower uncertai 3 y, combined ith other
identifie uncertainties, emains less an the total uncertainty
ie., )allowed by t GETAB safety t analysis.

Amendment No. 64, 4--&, 191, 219 33a
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3.2 PROTECT E INSTRUMENTATION

In dition to reactor pr ection instrumenta on which initi es a reactor
s ram, station protecti instrumentation hs been provided ich initiates
action to mitigate th consequences of ac dents which are eyond the
reactor operator's ility to control, terminate a simle operator er r
before it results n serious conseque es. This set o Specifications
provides the iihting conditions of peration for th primary system
isolation func ion and initiation f the core standy cooling and s ndby
gas treatmen systems. The obje tives of the Spe fications are ) to
assure the ffectiveness of a component of su systems even d ing
periods en portions of suc systems are out f service for m ntenance,
testin , or calibration, acd (ii) to prescr e the trip sett gs required to
assur adequate performa e. This set of pecifications a o provides the
lim' ing conditions of peration for theIcontrol rod bloc system and
s veillance instrum tation.

Isolation valves re installed in t se lines that netrate the primary
containment and ust be isolated ring a loss-of oolant accident so tha
the radiation ose limits are n exceeded dur an accident condition.
Actuation of/these valves is itiated by prot tive instrumentation s own
in Table 3 .2 which senses e conditions f which isolation is re ired.
Such ins umentation must available whe ver primary containmen
integr y is required. e objective is o isolate the primary c tainment
so th the limits of 1 FR50.67 are no exceeded during an acc' ent. The
obj tive of the low rbine condense vacuum trip is to mini ze the
ra ioactive effluent releases to as ow as practical in case of a main

ndenser failure. Subsequent rel ses *ould continue unt' operator action
was taken to iso te the main con enser unless the main eam line isolation
valves were cloed automaticall on low condenser vacu . The manual bypass
is required t permit initial tartup of the reactor uring low power
operation.

The instr mentation which nitiates primary syst isolation is connec d in
a dual annel arrangem t. Thus, the discuss' n given in the bases or
Speci cation 3.1 is a licable here.

Th low reactor wat level instrumentati is set to trip when eactor
w er level is 127 above the top of the enriched fuel. This rip initiates
losure of Group and 3 primary conta' ment isolation valve . For a trip

setting of 127" above the top of the nriched fuel, the va es will be
closed before erforation of the cl d occurs even for th maximum break and,
therefore, t e setting is adequat

The top o the enriched fuel ( 1.5" from vessel bo om) is designated a
common r ference level for a reactor water leve instrumentation. e
intent Is to minimize the p ential for operator confusion which ma result
from ifferent scale refe nces.

Th low-low reactor wa r level instrument on is set to trip en reactor
w er level is 82.5" 02 indicated on the eactor water level strumentation

ove the top of th enriched fuel. Th' trip initiates clo re of the
Group 1 primary c tainment isolation alves and also activ tes the ECCS and
RCIC System and tarts the standby desel generator syste . This trip
setting level s chosen to be low/enough to prevent sp ious operation, but
high enough t initiate ECCS ope Ation and primary sy em isolation so that
no melting the fuel cladding will occur, and so t at post-accident
cooling ca be accomplished a the limits of 10CF yO.67 will not be
violated

Amendment Ilo. I&S&, 46&, 111-, B 01 52, 210, 223 75
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For th complete circ gerential br k of 28-inch rec' culation line a \
/with Ce trip settig given above/ ECCS initiation Wdprimary syst \
/is ation are in ated in time/l meet the above rteria. The/
| ntrumentation lso covers tf full range of s ~trum breaks a mets the

/ / ab ove criteria

/ / The high d 1l pressur instrumentation i Ha backup to Xwter level
| / nstrumen aton, and iaddition to 'n'ti gng ECCS, itaue isolation of
| Group 2/ 3, and 4 isg tion valves.' For the complet Crumferential break
|discu ed above, th~ istrumentation 11 initiate g S operation at about
|the Xae time as Welow-low water 1ee instrumeng ton, thus, the results

g' en above are X licable here also Certain iH lation valves including
Ace TIP blocki~ valves, CAD il and outlet, dywell vent, purge and sump/

/valves are i lated on high dry1 pressure. However, since high drywelt
/ pressure co occur as the re~l of non-s fety-related causes, suhaHot

/ vetig t~ rwell duringsatp complf system isolation isno /
/ dsIlrabH for these conditXn and only ertain valves are require

/close./ The water lee isrmentatio ~nitiates protection frRefl
/ pcium of loss of c at accident Snd causes a trip of cer l primary

Sy em isolation val s

Xeturis are prvWd in the ma v seam lines as a means masuring steam
/ low and also 1itng the lost f mass inventory fro h vessel during a /

/ steam line br S acident. addition to monitorin sem flow,/
/ instrument Son is provided/whch causes atri ofGu 1 isolation va gs
/ The primar function of t> instrumentatio i >dtect a break in t ~main

/ sta ie hus only G ~p I valves are clsg Fr the worst a
/acd ,main steam 1>ebreak outside th rwlthis trip stig of

14 retof rated team flow in conjun inwt the flow 1 Xiesand

I' / ta ie vale closure limit the 'asinetry loss Hc htfuel
vntucvenred, cadding tem~peratur / emain less than I ° and release

| /frdocivity to the environs is 1 e below 10CFR50 .

/ Temperature gntoring instrume a ton is provie / he main steam li
/ tunnel to d ct leaks in tiarea. Trips are p ided on this /

/instrumen Opion and when exedd cause closur Ho roup I is 1 ti va ves.

/Its set zigof ambient plv9° is low eovtodetect leakso order
of 5 t 1 gpm; thus, iis apble of co~n he entire spe u of
break/. For large br s it is a backu ohg steam flow gsrmntation

dis _ sed above, and/o small breaks /ith the resultant shl reese of
lrf iactivity, gi/ isolation be for te limits of 10CFR < 7 are exceeded.

/solation of t / odenser mecba Xclvacuum pump (MVP is assumed in the/
/safety anayi for the conr rod drop accident ( ~D). The MVP isol fon
/ instrumentio initiates clSre of the MVP suct' nisolation valve/
/ following/eens in which m~nsteam line radia on monitors exceed

/Predetes ned value. A HX hMin Steam Lin Miation Monitor tr p setting

/for MPisolation of S imes background a rted thermal powe RTP) is as
lowr practicable wtotconsideration fsprious trips frpf nitrogen-16
sp i es, instrument igtblities antd othr operational occu fnces.
solating the condX srMP limits h reease of fission roducts in the
/eent of a CRDA.

/ Pressure inst mentation is pro I ed which tripsw main steam line /
/ pressure drX below 800 psg/A trip of this inXumentation result in

./ closure o /roup I isolati valves. In the re~l shutdown, and artup
\modes, thstrip function sprovided when ma sem line fl ow ex eds 40)

of ratte capacity. Thisfucion is prove primarily to provi~t
\ po pi gant apesure regulator m fnction which woul cause the
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control and/or ass valves to ope , resulting in a rid depressurization
and cooldown f the reactor vesse . The 800 psig tr. setpoint limits tI e
depressuri tion such that no e cessive vessel thepa1 stress occurs atr a
result a pressure regulato malfunction. Thi setpoint was seleced far
enoug elow normal main stam line pressures avoid spurious pr ary
con inment isolations.

ow condenser vacuum s been added as a ip of the Group 1 s olation
valves to prevent r ease of radioactiv gases from the priary coolant
through condenser. The setpoint of 1 inches of mercury solute was
selected to prov e sufficient margi to assure retenti capability in th
condenser when as flow is stopped nd sufficient mar n below normal
operating va es.

The HPCI d/or RCIC high flo and temperature i trumentation is prvided
to dete a break -in the HP and/or RCIC piping The HPCI and RC steam
supply ressure instrument ion is provided t isolate the syste when
presyre may be too low continue operatio . These isolation are for
e q pment protection. owever, they also ovide a diverse si nal to
i icate a possible svftem break. These nstruments are inc ded in
echnical Specifica ons because of the otential for possi e system

initiation failuref not properly te ed. Tripping of th' instrumentation
results in actua on of HPCI and/or dC isolation valve, i.e., Group 6.
valves. A tim delay has been incp porated into the R C steam flow trip
logic to prey t the system from nadvertently isola ng due to pressure/
spikes whic may occur on start . The trip settin are such that cor
uncoverin is prevented and f sion product relea is within limits.

The in runentation which itiates ECCS actio is arranged in a du1
chann system. Permanen ly installed circu s and equipment ma e used to
tri instrument channe . In the nonfail sae systems which re ire
e rgizing the circui fy, tripping an ins ument channel may ke the form

providing the resired relay functiony use of permanent installed
circuits. This is accomplished in som cases by closing 1 ic circuits with
the aid of the p manently installed est jacks or other ircuitry which
would be insta ed for this purpose

The Rod Blo Monitor (RBM) con o rod block functi s are no longer
credited i the Rod Withdrawal rror (RWE) Analysi. The RBM setpoin are
based on roviding operation flexibility in the ELLLA region.

For s gle recirculation op operation, the R trip setting is educed in
acco dance with the ana sis presented in NE -30060, February 83. This
ad'stment accounts fo the difference betw en the single loop nd two loop

ive flow at the sa core flow, and ens es that the margin/of safety is
ot reduced during angle loop operatio

During hot shut wn, cold shutdown, d refueling when th reactor mode
switch is req& ed to be in the sh down position, the c re is assumed tie
subcritical wth sufficient shutd n margin; therefore no positive
reactivity sertion events are nalyzed. The Reacto Mode Switch-Shudown
Position Vntrol rod withdrawa block, required to b operable with e mode
switch i the shutdown posit n, ensures that the actor remains
subcri 'cal by blocking co rol rod withdrawal, t ereby preservin the
assu ions of the sf nalysis. Two chan/ne are required be

Amendment No. 4, 4&, 44, 24, -94, 4-8-., 20-2, 244, 219 77
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operable to ensure that no single channel failure will preclude a r d
block when required. The is no trip setting for this function nce the
channels are mechanical actuated based solely on reactor mode witch
position. During refu ing with the reactor mode switch in th refueling
position, the refuel osition one-rod-out interlock provides e required
control rod withdra 1 blocks.

To prevent exces ye clad temperatures for the small pip break, the HPCI
or Automatic De ressurization System must function sin , for these
breaks, react pressure does not decrease rapidly en gh to allow either
core spray o LPCI to operate in time. For a break r other event
occurring o tside the drywell, the Automatic Depre surization System is
initiated n low-low reactor water level only af r a time delay. The
arrangem t of the tripping contacts is such as o provide this function
when ne essary and minimize spurious operatio The trip settings given
in th Specification are adequate to ensure e above criteria are met.
The ecification preserves the effectivene s of the system during periods
of aintenance, testing, or calibration, d also minimizes the risk of
i dvertent operation; i.e., only one in rument channel out of service.

he ADS is provided with inhibit swit es to manually prevent automatic
initiation during events where actua ion would be undesirable, such as
certain ATWS events. The system is also provided with an Appendix R
inhibit switch to prevent inadver nt actuation of ADS during a fir which
requires evacuation of the Contr Room.

Four radiation monitors are p vided which initiate isolation a the
reactor building and operation of the standby gas treatment system. The
monitors are located in th reactor building ventilation duc and on the
refueling floor. Any one pscale trip or two downscale tris of either
set of monitors will cau e the desired action. Trip sett gs for the
monitors on the refueli g floor are based upon initiatin normal
ventilation isolation nd standby gas treatment system peration so that
none of the activity eleased during the refueling accdent leave the
Reactor Building vi the normal ventilation stack bu that all activity is
processed by the s andby gas treatment system. Tri settings for the
monitors in the ventilation duct are based upon i tiation of the normal
ventilation iso tion and standby gas treatment stem operation at a
radiation leve equivalent to the maximum site undary dose rate of
500 mrem/year as set forth in the Offsite Dose Calculation Manual. The
monitoring s stem in the plant stack represe s a backup to this system to
limit gros radioactivity releases to the e irons.

The purp se of isolating the mechanical v cuum pump line is to limit
release of radioactivity from the main c ndenser. During an accident,
fissia products would be transported f am the reactor through the main
stean' line to the main condenser. Thefission product radioactivity would
be nsed by the main steam line rad tion monitors which initiate
is ation. /

Amendment No. #, 4S, 43, 94, -04, a4, -187, 1-94, 211 '78
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Specification 3.2.G requires a the post-vr ableinthat providerinf
instrumentation of Table 3. e operable during reactot power operation. T
PAM instrumentation is not equired to be operable during shutdown and
refueling ctiontns whi noe likelihood of an event that would require
PAM instrumentation is Eremely low. The primary purpose of the PAM/
instrumentation is to / slay plant variables that provide informatiX
required by the con oloom operators during accident situations. /Tis
information providp the necessary support for the operator to tae the
manual actions fg which no automatic control is provided and tgtare
required for sa ety systems to accomplish their safety functi s for
design basis cidents. The operability of the PAM instrume ation
ensures that here is sufficient information available on lected plant
parameters o monitor and assess plant status and behavio following an
accident. This capability is consistent with the recoi ndations of
Regulat Guide 1.97, "Instrumentation for Light Wate Cooled Nuclear
Power ants to Assess Plant and Environs Conditions uring and Following
an Ac ident.TM

I most cases, Table 3.2.6 requires a minimum o two operable channels to
sure that the operators are provided the inf rmation necessary to

determine the status of the plant and to bri the plant to, and maintain
it in, a safe condition following an accide . For the majority of
parameters monitored, when one of the re d channels is inoperable, the
required inoperable channel must be rest red to operable status within 30
days. The 30-day completion time is b ed on operating experience and
takes into account the remaining oper le channel (or in the case of a
parameter that has only one require channel, an alternate means to
monitor the parameter), the passiv nature of the instrument (no critical
automatic action is assumed to o ur from these instruments), and the i
probability of an event requiri PAM instrumentation during this
interval.

If a PAM instrument channel as not been restored to an operable atus
within the specified interal, the required action is to prepare/a written
report to be submitted to the NRC within the following 14 days When a
special written report required in accordance with the pro isions of
Table 3.2.6, the repor will outline the preplanned alterna method of
monitoring, the cause/of the inoperability, and the plans rid schedule for
restoring the inst entation to an operable status. ThiX action is
appropriate in lie of a shutdown requirement, since al rnative actions
are identified be ore loss of functional capability, a given the
likelihood of p rit conditions that would require inf rmation provided by
this instrumen tion.

For the majo ity of PAM instrumentation, when two required channels are
inoperable or in the case of a parameter that i monitored by only one
channel, t e channel and an alternate means ar inoperable), one channel
(or the r quired alternate means) should be r stored to an operable status
within yen days. The completion time of s en days is based on the
relati ly low probability of an event req ring PAM instrumentation and
the n al availability of alternate mean to obtain the required
info ation. Where specified, continuou operation with two required
cha nels inoperable (or one channel and/the required alternate means
in perable) is not acceptable after s en days. Therefore, restoration of
\ e inoperable channel limits the ri that the PAM function will be in a
egraded condition should an accide t occur.

Amendment No. I, 212 79
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For the majority of PAM inst n enation in Table 3.2.6, if two of th
required channels (one requ f ed channel per valve and alternate mean or
safety valve position indi ation) remain inoperable beyond the allowi
interval, actions must bytaken to place the reactor in a mode or intion

in which the limiting c ndition for operation does not apply. To/achieve
this status, the reac r must be brought to at least hot shutdo within 12
hours. The allowed ompletion time is reasonable, based on op ating
experience, to rea the required plant conditions from full ower conditions
in an orderly manler and without challenging plant systems. It is not
necessary to br g the reactor to cold shutdown since plan conditions during
hot shutdown age such that the likelihood of an accident at would require
PAM instrumen ation is extremely low.

The Degrad Grid Protective System has been installe to assure that
safety-re ated electrical equipment will not be subj=cted to sustained
degraded voltage. This system incorporates voltag relays on 4160 Volt
Emerge y Buses 3 and 4 which are set to actuate the minimum voltage
requi d to prevent damage of safety-related equ ment.

If egraded Grid conditions exist for 10 seco s, either relay will actuate
a ~aarm to alert operators of this conditio . Based upon an assessment of

ese conditions the operator may choose to anually disconnect the off-site
power. In addition, if an ESF signal is i itiated in conjunction with low
voltage below the relay setpoint for 10 s conds, the off-site power will be
automatically disconnected.

The Reactor Core Isolation Cooling {R C) System provides makeup water t
the reactor vessel during shutdown a d isolation to supplement or replce
the normal makeup sources without t e use of the Emergency Core Cooli g
Systems. The RCIC System is initi ted automatically upon receipt of/a
reactor vessel low-low water lev signal. Reactor vessel high waer level
signal results in shutdown of t RCIC System. However, the syst will
restart on a subsequent reacto vessel low-low water level sign The RCIC
System is normally lined up t take suction from the condensat storage
tank. Suction will automati ally switch over from the conden te storage
tank to the suppression poo on low condensate storage tank evel.

Upon receipt of a LOCA i tiation signal, if normal AC pow r is available,
all RHR pumps and both re Spray pumps start simultaneou ly with no
intentional time delay If normal AC power is not avail ble, RIR pumps A
and D start immediate y on restoration of power, RHR pups B and C start
within 3 to 5 second of restoration of power and bot Core Spray pumps
start within 8 to seconds of restoration of power. The purpose of these
time delays is to tagger the start of the RHR and re Spray pumps on the
associated Divis&n 1 and Division 2 Buses, thus 1 iting the starting
transients on t 4.16 kV emergency buses. The t e delay functions are
only necessary hen power is being supplied from he standby power sources
(EDGs). The me delays remain in the pump star logic at all times as the
time delay r ay contact is in parallel with t Auxiliary Power Monitor
relay conta . Either contact closure will i tiate pump start. Thus, the
time delay do not affect low pressure ECCS mp operation with normal AC
power ava able. With normal AC power not ailable, the pump start relays
which wo id have started the B and C RHR p ps and both Core Spray pumps are
blocke by the Auxiliary Power Monitor co acts and the pump start time
delay . elays become the controlling devi s.

Amendment No. 4S, g&, !I, I44, I, -4-&, 70, 207 79a
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The Protective Inasut entation Systems covered by this Spea inclui ren
listed in Table 4swt Most of these protective systems ar s),m bs of twoa
or more independe and redundant subsystems which are cswites, and
dual-channel ary noement. Each of these subsysteml con tuains ano i
arrangement of tectrical relays which operate to inumbe the requiredl
system protect ve action./

The relays in a subsystem are actuated by a number means, including
manually-e ted switches, process-operated swivei es t sensors), bistablend
pu i adated by analog sensor signals, timeon , limit switches, and a
t In most cases, final subsystem ay actuation is obtained
bystsyn the logic conditions establishe y a number of these relay I
cotcsn a logic array. When a subsystem/s actuated, the final|
susse elay(s) can operate protective elipment, such as valves and
pufs an an perform other protect'v aions, such as tripping'the main
tu bne generator unit./

ith the dual-channel arrangement of t se subsystems, the single failure
of a ready circuit can be tolerated b ause the redundant subsystem or
system (in the case of high pressure coolant injection) will then initiate
the necessary protective action. I a failure in one of these circuits
occurs in such a way that an actio is taken, the operator is immediately
alerted to the failure. If the f ilure occurs and causes no action, it
could then remain undetected, ca sing a loss of the redundancy in the
dual-channel arrangement. Loss s in redundancy of this nature are fou
by periodically testing the re ay circuits and contacts in the subsys ms
to assure that they are opera ing properly.

The surveillance test inte al for the instrumentation channel fun tional
tests are once/three month for most instrumentation. The allowa le out-
of-service times and surv illance interval is based on the foll ing NRC
approved licensing topic reports:

1. GE Topical Repor NEDC-30851P-A, "Techriical Specificat n
Improvement Ana sis for BWR Reactor Protection Syste ," March 1988.

2. GE Topical Re rt NEDC-30851P-A, Supplement 1 "Tec ical
SpecificatioImprovement Analysis for BWR Control od Block
Instrumentat on," October 1988.

3. GE Topical eport NEDC-30851P-A, Supplement 2 " chnical
Specificaion Improvement Analysis for BWR Iso ation Instrumentation
Common t RPS and ECCS Instrumentation," Marc 1989.

4. GE Topi al Report NEDC-31677P-A, "Technical pecification
Improvyment Analysis for BWR Isolation Act tion Instrumentation, "
J~uly 990./

5. GE pical Report NEDC-30936P-A, Parts and 2, "BWR Owners Group
Te ical Specification Improvement Me odology (With Demonstration
fo BWR ECCS Actuation Instrumentatio ," December 1988.

6. Topical Report GENE-770-06-1-A, " ases for Changes to
urveillance Test Intervals and All wed Out-Of-Service Times For

Selected Instrumentation Technical Specifications," December 1992.

7. / GE Topical Report GENE-770-06-2- "Addendum to Bases for Changes to
Surveillance Test Intervals and llowed Out-Of-Service Times For
Selected Instrumentation Techn gal Specifications," December 1992.

Amendment No. -4, As, -&, 4-O5, 1;6r, .4-.-, BVY 00-78 80
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4.2 PROTEC VE INSTRUMENTATION Cont'd)

ince logic circuit es ts may result in the ctuation of ant equipment,
testing of this n ure is generally perfo ed during a fueling outage.
In this way, th testing of equipment s uld not jeop dize plant

/ ~operation. ///

These surv liance requirements p vide a periodc testing program for
protecti instrumentation to d onstrate that ystems and component
functio satisfactorily and i lude schedule for performing funct nal
tests calibrations, and lo c system func onal tests. The tes *ng of a
subs stem includes a func onal test of ch relay wherever pra icable.
Th testing of each rel includes all ircuitry necessary to ake the
lay operate, and al the proper fu tioning of the relay ontacts.

esting of the auto tic initiation nhibit switches veri es the proper
operability of the/switches and r ay contacts. Functio al testing of e
inaccessible ternerature switche associated with the olation syste is
accomplished r otely by appli tion of a heat sourc to individual

/ ~switches. ////

All subs tems are functi ally tested, calibra d, and operate in their
entire .

A anel functional est is performed for he Reactor Mod Switch -
S tdown Position nction to ensure tha the entire chan el will perform
he intended func ion. The surveillance is only requir to be performed

once per operat g cycle during refu ing. The Refueli g Outage frequeen
is based on t need to perform thi surveillance un r the conditions
that apply d ring a plant outage. Operating exper nce has shown th
this surve lance frequency is equate to ensure functional operab' ity.
Note 12 o Table 4.2.5 specif sthat if the su eillance frequen of
every R ueling Outage is n met, functional esting of the Rea or Mode
Switc - Shutdown Position function shall b initiated within hour after
the eactor mode switch 's placed in the S utdown position fo the purpose
of ommencing a scheduld Refueling Outage. This allows e y into the
S utdown mode when t surveillance re irement is not me

Amendment No. 44, .4, G, 4-105, 4-28-9, 2411, 216 80a
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History of Revisions

Rev. No. Approval Reason & Description-of Change

Date

ORIGINAL 6/9/89 Initial Issue

1 1/29/90 Revised calculation to remove consideration for seismic effect
for alarm units (Attach.VIII), revised for new EQ Manual Rev.
and OP-4363 Rev., and correct minor administrative errors.

2 3/1/96 Revised setpoint, improved error determination methodology,
and resolution of CST issues. Develop and capture bases for
TS suction transfer requirement, 10,000 usable gallons at
suction transfer, and 75,000 gallons available in CST.

3 Major Re-write:
Revise method and format to comply with W Uncertainty and
Setpoint Design Guide and to support implementation of
Improved Technical Specifications (ITS).

Prior revisions of VYC-723 developed and documented the
bases for the Technical Specification suction transfer
requirement of Ž 3%, minimum 10,000 gallon usable volume at
suction transfer, and Technical Specification requirement for
minimum available volume of 75,000 gallons in CST. Revision 3
will remove these bases due to their subsequent evaluation and
incorporation into VYC-1844 Rev. 0.

Due to the extent of input/output and format changes, this
revision is a major re-write and revision bars are not used.

Vermont Yankee Design Engineering Page 5 of 28



Condensate Storage Tank Level (HPCI) Monitoring VYC-723 Rev. 3

PURPOSE

1.1. Calculation Objectives

This calculation has been developed in support of the Vermont Yankee Setpoints
program and covers instrument loops LT-107-5A and LT-107-5B in the Condensate
and Demineralized Water Transfer System and has the following major objectives:

1. Document the instrument loop functions and the basis for the setpoint(s).

2. Establish the total loop uncertainty for each output function and verify
consistency with the design basis.

3. Calculate the limiting setpoints and Allowable Value (AV) for inclusion in the
Improved Technical Specifications (ITS) if applicable.

4. Evaluate the adequacy of the existing setpoint and calibration limits.

5. Provide as-found and as-left tolerances for use in instrument calibration and
functional test procedures. Determine Measuring and Test Equipment selection
requirements. Verify and document process corrections, instrument scaling, and
calibration methods.

6. VYDEP-15 requires that applicable operating procedures, alarm responses, and
standard, off-normal, and emergency operating procedures be included in the
evaluation. This requirement is accomplished by the inter-departmental review
which supplements the WE-103 review process.

Vermont Yankee Design Engineering Page 60(28
Vermont Yankee Design Engineering Page 6 of 28
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1.2. System & Components

This calculation applies to the Condensate Storage Tank Level Monitoring Loops
which provide automatic HPCI suction transfer as well as Post Accident Monitoring
level indication. The specific components addressed are as listed in Table 1 below.

Table I
Component Identification

Tag Number I Manufacturer 1 Model 1 RacklCabinet I Description |SYS | Flow | CWD
(MPAC) Diagram (B-191301)

50- COND STORAGE 107 G-1 91176 Sheet
LT-107-5A GE 555111ADM3A CST Local TANK LEVEL Sheet I 1229A

EB Rack 25-66 TRANSMITTER

LT-107-58 50- COND STORAGE 107 G-191176 Sheet
GE 555111ADM3P CST Local TANK LEVEL Sheet I 1229A

B! Rack 25-66 TRANSMITTER

LSL-107-5A 50- CRP 9-20 HPCI CST LEVEL 107 G-191176 Sheet
LSL-107-5B GE 560321AMC1 SWITCH Sheet 1 1229A

LI-107-5 GE 180 CRP 9- CONDENSATE 107 G-191176 Sheet
STORAGE TANK Sheet I 1229A

LEVEL
INDICATOR

ES-16-1943 GE 50- CRP 9-20 ATMOS CONT PCAC G-191175 Sheet 1229
570062FMC1 SYS AND PRIM Sheet I

LEAK DET
POWER SUPPLY

ES-1-156-5 GE 50- CRP 9-20 ATMOSPHERIC PCAC G-191175 Sheet
570062FMC1 CONTROL Sheet I 1229B

SYSTEM POWER
SUPPLY

LR-23-73 Foxboro N-E274-S2RA6 CRP 9-3 CST LEVEL HPCI G-191169 Sheet
RECORDER Sheet I 1229A

(GREEN PEN)

1.3. Instrument Loop Functions

The high pressure coolant injection (HPCI) system provides emergency core cooling in
the event of a small line break in the nuclear system that does not result in rapid
depressurization of the reactor vessel simultaneous with a loss of normal auxiliary
power. The HPCI System permits the reactor to be shutdown while maintaining
sufficient reactor vessel water inventory until the reactor pressure drops sufficiently to
enable low pressure injection systems to be placed in operation. The HPCI turbine-
driven pump is designed to supply make-up water into the vessel at the rate of 4250
gpm over a reactor pressure range of 1135 to 165 psia.

The Condensate Storage Tank is the initial source of water volume for the HPCI pump.
When level has decreased to a low level setpoint, HPCI suction is transferred to the
suppression chamber. These channels provide the indication and trip actuations
associated with these functions.

Vermont Yankee Design Engineering Page 7 of 28
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Attachment A sheets I and 2 are simplified loop diagrams of the instruments and
components described in Table 1 and below.

1.3.1. Normal Operations

These loops continuously monitor and display Condensate Storage Tank (CST)
water level on indicator LI-107-5 at Control Room Panel 9-6, on recorder LR-
23-73 at Control Room Panel 9-3, and at ERFIS point F004. These loops have
no automatic function during normal operations. Both the indicator and
recorder, at CRP 9-6 and 9-3 respectively, are used to satisfy daily channel
check requirements of TS 3.5.E.1.b under AP-0150 [Ref. 6.13 and Attach. M].
A low level alarm setpoint of LSL-1 07-5AMB provides annunciation at 9-3-T-9 of
a loss of loop power (CSTITORUS LVL INST PWR TRBL).

The ERFIS F004 indication loop provides Non-Nuclear Safety level indication
and is not credited for any required plant normal or accident indication function.
This loop will be evaluated for normal conditions only.

1.3.2. Functions During Accident/ Post-AccidentlEOP conditions

During a small break Loss Of Coolant Accident, CST water level indication is
provided at Control Room Panel 9-3 [REF 6.27.2]. At a pre-determined low
level setpoint, the alarm unit(s) trip to cause HPCI suction to transfer to the
suppression chamber as well as actuating HPCI CST LEVEL LO alarm 9-3-S-4.

This loop is credited with satisfying the Post-Accident Monitoring requirements
of RG 1.97 [REF. 6.6] variable D2 for CST level indication "from top to bottom".
This indication is classified and committed as category 3 [Ref. 6.6].

The ERFIS indication loop is not required to function under accident or post-
accident conditions.

From review of the above possible environmental conditions, the most
restrictive environmental conditions under which the loops are expected to
function is a non-harsh environment (mild) with a seismic event. This
environmental condition is considered to be the bounding (enveloping)
condition for determining the accident (as well as post-accident and EOP) total
loop uncertainty. Although Seismic qualification is not required for variable D2
channel equipment (Attachment M page 37), the indication loop will be
conservatively evaluated to include seismic effects.

2. METHODS AND ASSUMPTIONS

2.1. Methods

This calculation has been prepared in accordance with the "Vermont Yankee
Instrument Uncertainty and Setpoint Design Guide" [REF. 6.1 ], WE-103, Yankee
Nuclear Services Engineering Instruction, 'Engineering Calculations and Analysis."
[REF. 6.4], and Design Engineering Procedure VYDEP-15, "Calculations," [REF. 6.5].
This calculation is performed using the Class 1 graded approach since the trip function
performed by these loops ensures a continuous HPCI suction and its failure to actuate

Vermont Yankee Design Engineering Page 8 of 28
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at the correct level could result in failure of the HPCI system to supply makeup water
to the reactor.

Calculation of the CST level indication loop and level recording loop functions could be
performed using the Class 2 approach because these loops provide no automatic
function and provide indication to support operator actions and post accident
monitoring. However, for simplicity, the Class I approach will be used throughout.
Standard methods employed in this calculation are explained in the Design Guide,
special techniques and criteria are explained below.

2.2. Criteria

2.2.1. Special Criteria

The Indicator, Recorder, and ERFIS loops evaluated under this calculation are
functionally tested and calibration checked as loops [Ref. 6.12] by applying
pressures to the transmitter, and then verifying the output indication is within
tolerance.

The alarm units are functionally tested and calibration checked as individual
components only. Since the transmitters are functionally tested and calibration
checked as both modules and as part of the above mentioned loops, they will
be evaluated for both situations under this calculation.

2.2.2. Software Criteria

Calculations in Attachment D (Mathsoft MathCad 7 Professional) were
manually verified using a hand calculator in accordance with WE- 08
(Computer Codes). No errors were found in the manual verification of the
calculations performed.

MathCad 7 stores numbers with a 15-digit accuracy, all calculation outputs
displayed within the calculation are rounded from the values stored in MathCad
7. Rounding errors induced by MathCad 7 are assumed to be negligible.

Computer specifications:
Gateway 2000 G6-233 - Serial number 0008583505 (12/4197)
Intel Pentium II, 233 MHz w/ MMX Technology
96 MB RAM
Integral Math Co-Processor

Software specifications:
Microsoft® Windows® 95
Microsoft® Word Version 97 SR-1
Mathsoft MathCad 7 Professional

2.3. Assumptions

2.3.1. Calibration of instruments is assumed to be at a temperature within the ranges
shown in the following table. The control room reference temperatures are per
the design guide [Ref. 6.1]. The Condensate Storage Tank is located outside
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and the level transmitters are located on rack RK-25-66 inside an insulated and
un-heated room attached to the side of the CST. The expected temperature
extremes for the CST instrument room are based on discussions with the E&C
System Engineer and the Setpoint Project Site Representative (Attachment N).
The normal ambient temperature extremes expected are as listed in Table 2.

Table 2
Normal Area Temperatures

Plant Area Minimum Maximum

Condensate Storage Tank -
Instrument Rack 25-66 55 0F 85 0F

Control Room - All areas 60F j80 'F

2.3.2. CST water minimum temperature is maintained - 50 OF (as read on TI-1 07-3)
per VY Procedure AP-01 50, Auxiliary Operator Round Sheet TB/OUT, page 5
of 7 (Attachment M). The tank is heated by auxiliary steam heating coils. As a
conservative value for minimum temperature, the assumed value of 400F from
FSAR section 14.5.2 will be used [Ref. 6.2].

CST water maximum temperature is assumed equal to the maximum ambient
temperature of 100 'F as identified in FSAR section 2.3.5 and on HPCI
Process Diagram 5920-0784 [Ref. 6.29.1].

2.3.3. The calibration interval is assumed to occur once every quarter or 114 days
(91.2 days + 25%).

2.3.4. The transmitter loops are calibrated quarterly and the test equipment
temperatures will be bounded by the ambient temperatures extremes listed in
Table 2 above. For the test equipment uncertainty evaluations performed
under VYC-1758 [Ref. 6.9, Attachment K], the RB RHR Crnr Rm 232'
environment conservatively bounds the environment to be expected at the CST
instrument room, and will therefore be used as representative of the CST
instrument room.

2.3.5. The temperature variation within a cabinet is the same as the variation of the
room in which it is located. The temperature difference between the room and
the cabinet is therefore constant. Calibration data are assumed collected with
the equipment at the operating temperature of the cabinet.

2.3.6. Review of the Vermont Yankee Environmental Qualification Program Manual
[Ref. 6.7] indicates that none of the loop components covered by this
calculation is environmentally qualified and are therefore only expected to
operate under mild conditions, and negligible radiation exposure. Other than
the pressure transmitters located at the tank enclosure, all loop components
are located in the control room.

2.3.7. Calibration Tolerance is an output of this calculation, and will be based on the
accuracy of the devices. The existing calibration tolerances shown in Tables 5
through 10 are for information only.
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2.3.8. Published vendor specification data are assumed at a 2 sigma level probability
with a confidence that the error will reflect the actual error 95% of the time
(95/95).

2.3.9. During instrument calibration, it is assumed full traverse testing is performed on
all instruments.

2.3.10. GE specification 198 4532K16-300B [Ref. 6.21 and Attachment E] does not
provide performance specifications on effects due to seismic acceleration or
due to power supply voltage variations for the 50-555 transmitters.

An allowance of 0.5% span is assumed for seismic effect (SE) based on
similarity of design and construction with GEIMAC 551-E transmitters.

An allowance of 0.1% of span over a 20 volt variation for power supply voltage
effect (yE) is assumed based on similarity with GE/MAC 551-E transmitters.

Analyzed Drift (DA) for the transmitter module is evaluated to be 0.649% for
quarterly calibrations with no bias effects. The 0% point is chosen because
this drift term is used for evaluation of the trip point which is at 5.25% span.
The transmitter Analyzed Drift evaluation is included as Attachment P.

With no specification for deadband, deadband is assumed to be negligible

2.3.11. GE specification 198 4532K20-001 D [Ref. 6.22 and Attachment F] does not
provide performance specifications on effects due to seismic acceleration for
the 50-560 Alarm Units.

The alarm unit is completely solid state with the exception of the alarm relays.
Although the alarm contacts may "chatter" during a seismic event, no lasting
effect on the accuracy and operation of the solid-state circuitry will be
assumed. Therefore, it Is assumed that the seismic effect (SE) on the Alarm
Units' setpoint accuracy is negligible.

2.3.12.The GE 180 panel indicator LI-107-5 is not required to function during a
seismic event, however, it is required to provide post accident indication of CST
level. GE does not provide specifications for seismic effects. Both the GE 180
edgewise indicator and the Sigma Instruments Model 1151 have D'Arsonval
movements, 4.5 inch scale length, vertical/horizontal orientation options, and
case dimensions of 1.75" x 5.625" x 5.0" [Ref. 6.23 and Attachment G]. For
both instruments, the DC performance specifications are identical with regard
to accuracy, repeatability, overload, response time, and shock, and are nearly
identical for temperature range (-4 to 150 OF for GE 180 and -4 to 122 IF for
Sigma). The Sigma model 1151 has been seismically qualified to accelerations
greater than those required for Vermont Yankee Control Room equipment.
Seismic testing for the 1151 is documented in Test Report # SBI-3 [Ref. 6.31
and Attachment G]; the results indicate that the worst case seismic effect on
the six (6) 1151 indicators tested was 0.8% full scale and the average effect of
the other five instruments was 0.24%. Based on the above discussion, seismic
effect is considered insignificant when compared to reference accuracy (1.5%)
and repeatability (2%), and will be assumed equal to 0%.
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2.3.13. Foxboro specification PSS 9-7C1A [Ref. 6.20 and Attachment HI does not
provide performance specifications on effects due to seismic acceleration for
the N-E27R Recorders. The recorder specification included in Attachment H
indicates that the SPEC 200 displays (N-E27R recorder) are qualified to IEEE-
344 1975 standards. Therefore, with the absence of a specific seismic effect
term, and since the recorder is an electromechanical device, the seismic effect
(SE) will be conservatively assumed equal to the chart paper reference
accuracy, or ± 0.75%.

2.3.14. The Analyzed Drift term for the LSL-107-5A & B CST Level Switch Loops is
derived from VYC-1608 Rev. 0 [REF. 6.8]. Specifically, the Analyzed Drift term
is derived from drift data analyzed for the OP-4363 CST Level Loop Calibration
TS Switch & Alarm - For HPCI. The CST Level Loop Calibration TS Switch &
Alarm loop Analyzed Drift (ADR) is calculated based on the following
considerations:

a) The analyzed drift data shows the setpoint drift ADR to be 0.3640%.

b) From review of this drift analysis and the associated histogram, it is
concluded that the data is bounded by a normal distribution. As indicated
In the time dependency discussion, the OP-4363 CST Level Loop
Calibration TS Switch & Alarm - For HPCI (Attachment L), there is a time
dependency indicated. However, the Significance F is greater than 0.05,
indicating no correlation between drift magnitude and time interval [Ref.
6.11]. Since there is no indication of a drift to time relationship, the 114-
day Analyzed Drift Term will be derived directly from the 78-day ADR
term.

c) The average drift value for this group is -0.0105%. Since this is less
than 0.01% (N • 120 and STDEV 2 0.10%), this termn is negligible and
hence no bias effects are considered [REF. 6.11].

d) The alarm loop ADR value for the operating cycle is calculated directly as
follows:

ADRi14o, = ADR784),oa = 0.3640%

2.3.15. The Analyzed Drift term for the LI-1 07-5 indication loop is derived from VYC-
1608 Rev. 0 [REF. 6.8]. Specifically, the Analyzed Drift term is derived from
drift data analyzed for OP-4363 CST Level Indicator Loop - For HPCI at either
the 0%, 50%, or 100% point, whichever value is most conservative with respect
to drift magnitude and time dependency. The CST Level Indicator Loop
Analyzed Drift (ADR) is calculated based on the following considerations:

a) The analyzed drift data shows the 50% point to be the largest value at
1.9932% with the 0% value at 1.7281% and the 100% value at 1.2911%.
The 50% analyzed drift value will be used as a conservative drift value for
the entire indication range.

b) From review of this drift analysis and the histograms, it is concluded that
the drift data is bounded by a normal distribution for the 0%, 50%, and
100% point data. As indicated in the time dependency discussion for the
OP-4363 CST Level Indicator Loop - For HPCI Loops (Attachment L),
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the Significance F for all three points is much greater than 0.05,
indicating no correlation between drift magnitude and time interval. Since
there is no indication of a drift to time relationship, the 114-day Analyzed
Drift Term will be derived directly from the 83-day ADR term..

c) The average drift value for this group (50% calibration point) is -
0.1081%. Since this is less than 0.16% (N •40 and STDEV Ž0.5%), this
term is negligible and hence no bias effects are considered [REF. 6.11].

d) The indication loop ADR value for the operating cycle is calculated
directly as follows:

ADR,14*,o< = ADR&yDs = ±1.9932%

2.3.16. The Analyzed Drift term for the LR-23-73 Recorder Loop is derived from VYC-
1608 Rev. 0 [REF. 6.8]. Specifically, the Analyzed Drift term is derived from
drift data analyzed for the OP4363 CST Level Recorder Loop - For HPCI. The
CST Level Recorder Loop Analyzed Drift (ADR) at either the 0%, 50%, or
100% point (whichever value is most conservative with respective to drift
magnitude and time dependency) is calculated based on the following
considerations:

a) The analyzed drift data shows the 100% point to be the largest value at
0.9709% with the 0% value at 0.7734%, and the 50% point at 0.6140%.
The 100% analyzed drift value is largest, and will be used as a
conservative drift value.

b) From review of this drift analysis and the histograms, the data exhibits a
near-normal distribution for all points. As indicated in the time
dependency discussion for the OP-4363 CST Level Recorder Loop - For
HPCI (Attachment L), some time dependency is exhibited at the 50% and
100% points. However, the Significance F at all points is much greater
than 0.05, indicating no correlation between drift magnitude and time
Interval. Since there is no indication of a drift to time relationship, the
114-day Analyzed Drift Term will be derived directly from the 83-day ADR
term.

c) The average drift value for this group Is -0.0270% at the 0% and 100%
points with -0.0405% at the 50% point. Since these are all less than
0.08% (N • 40 and STDEV Ž 0.25%), this term Is negligible and hence no
bias effects are considered [REF. 6.11].

d) The recorder loop ADR value for the operating cycle is calculated directly
as follows:

ADR114e1), = ADR&- =D ±0.9709%

2.3.17. The Analyzed Drift term for the ERFIS Computer Point Loop is derived from
VYC-1608 Rev. 0 [REF. 6.8]. Specifically, the Analyzed Drift term is derived
from drift data analyzed for the OP-4363 CST Level Computer Point Loop. The
CST Level Computer Point Loop Analyzed Drift (ADR) at either the 0%, 50%.
or 100% point (whichever value is most conservative with respective to drift
magnitude and time dependency) is calculated based on the following
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considerations:

a) The analyzed drift data shows the 50% point to be the largest value at
1.2237% with the 0% value at 1.0625%, and the 100% point at 1.0604%.
The 50% analyzed drift value is largest, and will be used as a
conservative drift value.

b) From review of this drift analysis and the histograms, the data exhibits a
near-normal distribution for all points. As indicated in the time
dependency discussion for the OP-4363 CST Level Computer Point Loop
(Attachment L), some time dependency is exhibited at the 100% point.
However, the Significance F at all points is much greater than 0.05,
indicating no correlation between drift magnitude and time interval. Since
there is no indication of a drift to time relationship, the 114-day Analyzed
Drift Term will be derived directly from the 82-day ADR term.

c) The average drift value for this group is -0.2293% at the 100% point, -
0.2163% at the 50% point, and -0.1580% at the 0% point. Since these
values are all more than 0.08% (N < 40 and STDEV Ž 0.25%), this term
must be considered as a significant bias term [REF. 6.11].

ADRblI = -0.2293%

d) The ERFIS loop ADR value for the operating cycle is calculated directly
as follows:

ADR1144>py = ADR82 -Days - 1.2237%

2.3.18. Given that Analyzed Drift (ADR) data is available for each of the loops and
components evaluated under this calculation, and given that these loops and
components will be evaluated for mild environmental conditions for the Control
Room and CST (i.e. normal conditions), then it is assumed that the Analyzed
Drift (ADR) term for each includes the Temperature Effect (TE), Readability
(RD), M&TE Uncertainty (MTE), Barometric Pressure Effect (PB), Power
Supply Voltage Effect (VE), Humidity Effect (HE), and Radiation Effect (RE) for
each of the associated loop components [Ref. 6.1 section 3.6.5] under both
normal and accident conditions.

3. INPUT DATA

Data used to calculate loop uncertainties, process corrections, setpoints, and decision points
are tabulated below with the applicable reference or basis noted.

3.1. Process and Loop Data

Process data used to evaluate process corrections, decision points, and setpoint
limitations are tabulated below with the applicable references.
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Table 3
Process/Loop Inputs

Basis Description Data

Ref. 6.2 Section 14.5.2.3 & CSTWaterTemperature Minimum 40 'F
Assumpt. 2.3.2
Ref. 6.2 section 2.3.5 & CST Water Temperature Maximum 100 OF
Ref. 6.29.1

Ref. 6.10 (Attachment C) Process Limit (ITS/CTS) - Ž 28.2" above CST' bottom

Critical height submergence (Vortexing) 20.0 U above CST bottom
10,000 gallon reserve 8.2" above critical height

TS 3.2.A & Table 3.2.1 Technical Specification Limit (CTS) Low CST Water Level Trip
(HPCI auto suction transfer)

Ref. 6.10 (Attachment C) 2 Ž3% CST Volume

VYC-723 Rev. 2 Attach. IX Lowest point credited for HPCI Suction 11.25n above CST bottom
(Attachment B)

Ref. 6.30.2 Reference Elevation; floor at rack 25-66 El. 252' 6"
VYC-723 Rev. 2 (Attach. B) Transmitter Center Line El. 253' 8"
Ref. 6.30.2 Transmitter Sensing Tap Elevation El. 254'

Ref. 6.3 Table 4.2.1 Calibration Test Interval Every 3 months (114 days)

3.2. Environmental Conditions

The following information provides the environmental conditions expected for the
components located at the Condensate Storage Tank and in the Main Control Room.

Table 4
Environmental Input Data

Basis Description Data

Ref. 6.2 Table 2.3.2 CST Area Ambient Temperature Extremes -33 to 100OF

Assumption 2.3.1 CST Rack 25-66 Normal Ambient Temperature 55 to 851F

Assumption 2.3.6 CST Rack 25-66 Accident Ambient Temp. 55 to 850F

Assumption 2.2.1 Control Room Normal Temperature 60 to 800F

Assumption 2.2.1 Control Room Accident Temperature 60 to 800F

' This limit includes consideration forthe 10,000 gallon inventory requirements and the TS Limit ofŽ 3%.
Critical height of submergence prevents introduction of air into HPCI suction prior to completion of transfer to
suppression pool; includes consideration for CST Vortexing based on HPCI flow [See Attachment C].
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3.3. Transmitter LT-107-5A and LT-107-5B Data

Table 5
Transmitter Input Data

Basis Description Data

Ref. 6.21 & Minimum span 0 to 170 inches water
Attachment E Maximum span (URL) 0 to 850 inches water

Zero Suppr./Elevation 0% to 80% of range (URL)
Pressure Rating 2000 psig
Over-Pressure Protect. Either direction to full pressure rating
Output signal 10 to 50 mAdc into 0 to 5000 load
Power Supply 52.5 (± 5%) volts DC
Test Jacks Built in (10 to 50 mV full scale, ImV per mA)
Damping Adjustable - 4 positions

Ref. 6.21 & Ambient temperature -200F to +1850F
Attachment E Maximum fluid temp. 2500F

Vibration Up to 1G in any direction for 25 to 120 Hz
Up to 0.03 inches peak-to-peak amplitude for 0-25 Hz

Shock Will not be damaged by shocks up to 100G, any direction
Humidity Not affected by MIL-E-5272 test (24-hour cycle, 680F to

1580 F at 100% relative humidity)

Ref. 6.23 & Accuracy ± 0.4% span (inc. Linearity, hysteresis, and repeatability)
Attachment E Temperature effect ± 1% span/1000F AT at 100% to 50% span

± 1 % to ± 2% span/I 00OF at 49% to 20% span
Static Pressure effect ± 0.4% span/500 psi at 100% to 50% span

± 0.4% to ± 1% span/I 000F. at 49% to 20% span
Rated drift None given

Assump. 2.3.10 Power Supply Effect 0.1 % span for 20 volt variation
Assump. 2.3.10 Deadband Negligible

Ref. 6.12 Existing Input Span 4.0 to 394.0 Inches water
Existing Output span 10.00 to 50.00 madc

Ref. 6.12 Existing Cal Tolerance ± 0.2 mV

Assump. 2.3.6 Radiation effect N/A

Assump. 2.3.10 Seismic Effect ± 0.5% span

Assump. 2.3.10 Analyzed Drift (DA) 0.649%
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3.4. Alarm Unit LSL-107-5A and LSL-1 07-SB Data

Table 6
Alarm Unit Input Data

Basis Description Data

Ref. 6.22 Input Span 10.0 to 50.0 mAdc
Ref. 6.12 Existing Calibrated Input Span 10.0 to 50.0 mVdc2 (O to 390 inches)

Relay contact - rated at
Ref. 6.22 Output 2 amps (120 VAC, 60 Hz) resistive load

2 amps (28 Vdc) resistive load
Ref. 6.12 Existing calibration tolerance ± 0.2 mV

Ref. 6.22 Power requirements 120 VAC, 60 Hz
Power consumption 2 watts (single), 4 watts (dual alarm)

Ref. 6.22 Accuracy ± 0.5% span
Accuracy (dial only) ± 2.5% span
Repeatability ± 0.1% span
Deadband (Alarm Reset) 1.0% standard
Ambient Temperature Range 400F to 120OF (1400F intermittently)

Assumpt. 2.3.18 Temperature effect Negligible
Ref. 6.22 Response Time 100 milliseconds

Drift rating None given
Radiation Effect N/A

Assumption 2.3.11 Seismic Effect Negligible

Assumption 2.3.14 CST Level AlarmlTrip Analyzed i 0.3640% Span
Drift (DA)

2 10 to 50 mVdc as measured at transmitter output test terminals; 1 0 to 50 mAdc through 10 resistor.
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3.5. Indicator LI-107-5 Data

Table 7
Indicator Input Data

Basis Description Data

Ref. 6.12 Input Span 10.0 to 50.0 mAdc

Ref. 6.12 Calibrated Span 10.0 to 50.0 mVdc3

Ref. 6.12 Output Scale Indication 0-100%
Walkdown & Minor Scale Division 2%
Attachment N Readability (1/2 of minor division) 1%

Ref. 6.23 Operating Temperature Range -40F to 1500F

Ref. 6.12 Existing Loop/Component Calibration Tolerance ± 2.5%4

Ref. 6.23 Accuracy ± 1.5% FS
Repeatability ± 2.0% FS

Assumpt. 2.3.12 Seismic Effect ± 0.0% FS

Assump. 2.3.15 CST Level Indication Loop Analyzed Drift (DA) ± 1.9932% CS

3 Measured as 10 to 50 mVdc at the transmitter output test terminals.
4 + 2.5%, -0% at 0% point and -2.5%, +0% at 100% point..
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3.6. Recorder LR-23-73 Data

Table 8
Recorder Input Data

Basis Description Data

Ref. 6.20 Input Span 1 to 5 Vdc

Ref. 6.12 Calibrated Span 10.0 to 50.0 mVdc5

Ref. 6.12 Output Scale Indication 0-100%
Attachment N Minor Scale Division 1%

Readability (1/2 of minor division) 0.5%

Ref. 6.20 Operating Temperature Range 400 F to 120OF

Attachment H Ambient Temperature Effect i 0.5% span max
zero/span shift per 500F
within 40 to 120OF band

Attachment H Humidity Effect ± 0.3% span on Indicator
or pen position

Attachment H Power Supply Voltage Effect i 0.1% span for a +10,
-15% change in AC
voltage within normal
operating range

Ref. 6.12 Existing Loop/Component Calibration Tolerance ± 1.0%6

Ref. 6.20 & Accuracy (chart paper) ± 0.75% span
Attachment H Accuracy (indicating scale) ± 0.5% span

Repeatability ± 0.4% span

Assumpt. 2.3.13 Seismic Effect ± 0.75% span

Assump. 2.3.16 CST Level Recorder Loop Analyzed Drift (DA) ± 0.9709% span

5 Measured as 10 to 50 mVdc at the transmitter output test terminals. 10 to 50 mAdc through 1 00n.
6 + 1.0%, -0% at 0% point and -1.0%, +0% at 100% point..
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3.7. Power Supply ES-16-19-43 & ES-1-1 56-5 Data

Table 9
Power Supply Input Data

Basis Description Data

Ref. 6.24 & Output voltage 52.5 ± 8% Vdc (52.5 ± 4.2 Vdc)
Attachment I Output current 0 to 50 mA for up to 5 transmitters

Ref. 6.24 & Source voltage range 107-127 vac (50-60Hz)
Attachment I 120 cps Ripple ± 0.03% rms

Operating Temperature Range 400 F to 120OF

3.8. ERFIS Computer Point F004 Input Data

Table 10
ERFIS Computer Point Input Data

Basis Description Data

Attachment J ITG-9500 Input Channels Per Rack 16
Input Types and Ranges ± 160, ± 80, ± 40, ± 20 mVdc
Overrange/underrange 1%
Gain Accuracy (30 day) 0.01% rdg + 0.01% FSR max at 250C
Gain Accuracy (1 year) 0.05% FSR, 0-600C
Input Power Requirements 104-125 volts AC, < 20 watts
Operating Temperature 0 to 550C (32 to 1300F)
Humidity 0 to 95% (non-condensing)
Drift Not specified

Attachment J Accuracy7  + (0.05%x8OmV) ± 0.0625%

(8OmV-16mV)

Ref. 6.25 & Att. J Input Span 16 to 80 mVdc8

Ref. 6.12 Indication span 0 to 477.1 KGAL

Ref. 6.8 & Att. L Resolution 0.01 KGAL

Ref. 6.12 Calibration Input Span 10 to 50 mVdc9

Ref. 6.12 Existing Loop/Component Calib. Tol. ± 2.6 KGAL (0.545% span)

Assumption ERFIS Loop Analyzed Drift Bias - 0.2293% Span
2.3.17 (DAbWas)

Assumpt. 2.3.17 ERFIS Loop Analyzed Drift (DA) ±1.2237% Span

7 Accuracy of Analog to Digital converter.
8 10 to 50 mAdcthrough 160Q personality module.
9 Measured as 10 lo 5o mVdc at the transmitter output test terminals. 10 to 50 mAdc through 100S2.
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3.9. Calibration M&TE Input Data

Table 11
Calibration M&TE Input Data

Basis Description Range Resolution Accuracy Accuracy
(% Rdg or Span) (Calibr. Units)

Attachment K HP 34401A 100 mVdc 0.0001 mVdc 0.0216% rdg 0.010817
DMM @ 50 mVdc mVdc

Attachment K HP 3466 200 mVdc 0.01 mVdc 0.1095% rdg 0.0547
DMM @ 50 mVdc mVdc

Attachment K Heise 901B 0-400" H20 0.01 1H20 0.1449% span 0.5797" H20

Attach. K & M Heise 901B 0- 1000" H20 0.1 "H20 0.1452% span 1.4524" H20

Attach. K & M Heise CMM 0 - 800" H20 1.0 "H20 0.1616% span 1.2925" H20

Attach. K & M Heise CMM 0 - 830" H20 1.0 1H20 0.1613% span 1.3391" H20

Attach. K & M Heise -100 - 860" H20 0.1 1H20 0.1691% span 1.6236" H20
730A-03

4. CALCULATION DETAIL

The detailed calculation of loop uncertainties, setpoints, testing tolerances, and margins have
been performed using MathCad and are documented as Attachment D.

5. RESULTS AND CONCLUSIONS

5.1. Total Loop Uncertainty

Total Loop Uncertainties (TW) have been evaluated for the HPCI CST Level
indication, trip, recorder, and ERFIS Loops and the results are presented in Table 12
below.

Table 12
Total Loop Uncertainty

Loop TLU TLU TLU TLU
Normal Normal Accident Accident

±%CS iCal Units ±%CS iCal Units

LT-107-5A/B / LSL-107-5AJB Trip _ _1.075 0.430 mVdc 1.190 / 0.476 mVdc

LT-107-5A I LI-107-5 Indicator 3.371 / 3.371% V 3.414 V 3.414%

LT-107-5B / LR-23-73 Recorder 1.984 7 1.984% / 2.237 . 2.237% ,,-

LT-107-5A / ERFIS F004 2.163 V 10.318 Kgal N/A N/A
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5.2. Setpoint Evaluation

5.2.1. Current Low Level Suction Transfer setpoint

As evaluated in Attachment D, section 5.2, the existing Low Level suction
transfer setpoint of 12.1 mVdc cannot be supported based on the new
requirements for critical height of submergence of the HPCI suction. The
revised Process Limit of 2 28.2w from CST bottom [Ref. 6.10 and Attachment C]
includes consideration for the TS requirement that the setpoint be 2 3% and
that there be 10,000 gallons reserve at the suction transfer point. See Table
13 below.

5.2.2. Revised Low Level Suction Transfer setpoint

A revised setpoint is evaluated in Attachment D, section 5.3; the proposed
setpoint of 12.2 mVdc decreasing supports the requirements for critical height
of submergence of the HPCI suction + 10,000 gallon reserve and has
adequate margin from LSP to SP. See Table 13 below.

Table 13
Setpoint Results

Existing Setpoint Revised Setpoint
(12.1 mV) / (12.2 m\) /

Loop Inches'" Inches" Inches1  | Inches"

Process Limit (PL) Ž 28.2 / Ž20.2 A Ž28.2 Ž 20.2

Accident Uncertainty (Ua12) 4.643 V 4.643 4.643 7 4.643 /
Limiting Setpoint (LSP) 32.843 ./ 24.843 32.843 V 24.843

Setpoint (SP) 32.475 24.475 33.45 7 25.45 s

Margin (MI) -0.368 , -0.368 0.607 v 0.607 V

5.3. Calibration and Test Results

In order to support and implement the results of this calculation, the loop instruments
are to be calibrated at nine points based on the following ranges:

10 Referenced to tank bottom.
l As sensed by transmitter; level above transmitter tap (0") plus 4" static head.
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Table 14
Module Calibration Ranges

Description Value Units

Transmitter input range 4 to 394 Inches H20

Transmitter output range 10.0 to 50.0 mVdc' 2

Indicator input range 10.0 to 50.0 mAdc

Indicator output range 0 to 100 %

Alarm Unit input range 1.0 to 5.0 Vdc

Alarm Unit Lo Setpoint (CST LEVEL LO) 12.2 decr / mVdc

Alarm Unit Lo-Lo Setpoint (INST PWR TRBL) 10.2 decr mVdc

Recorder input range I to 5 Vdc

Recorder output indication range 0 to 100 %

Computer input range 16 to 80 mVdc13

Computer output Indication range 0 to 477.1 Kgal

Test as-found tolerances (FT) and as-left tolerances (CT) are shown below.

Table 15
Module Calibration Tolerances

Device Tag No. As Found (FT)14  As Left (CT)

±%CS :Cal Units ±%CS ± Cal Units

Transmitter LT-107-5A & B 0.80 7 0.32 mVdc 0.50 7 0.20 mVdc,

Alarm Unit LSL-107-5A & B' 0.60 0.24 mVdc 0.50 /0.20 mVdc

Indicator LI-107-5 N/A N/A 2.0 7 2.0 %

Recorder LR-23-73 N/A N/A 1.0 ' 1.0 %

Computer F004 N/A N/A 0.545 2.6 Kgal
Point

/

12 10-50 mAdc through a 1Q transmitter test resistor.
13 10-50 mAdc through a precision 160D resistor.
14 Module As-Found values provided for alarm unit and transmitter because all other components are Cali-
bration Checked as loops per Ref. 6.12; LSL-107-5A & B tested as modules only per Ref. 6.12 (Attach. M).
15 As-found and As-left tolerances apply to both setpoints of each alarm unit.
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Table 16
Loop Calibration Tolerances

Loop As Found (FT) As Left (CT) Cal
Period

± % CS ± Units16  ± % CS i Units'7  Days

LI-107-5 Indication 2.5 V 2.5% 2 .0 2/.0 % 114

LR-23-73 Recorder 1.5 / 1.5% V 1.118 / 1.00% 114

ERFIS F004 1.429 / 6.82 Kgal 0.740 v 3.53 Kgal v 114

5.4. Conclusions and Summary of Recommendations

5.4.1. Revise plant setpoint to 12.2 mVdc decreasing per ATT D section 5.3 and Table 13. It
should be noted that the setpoint is no longer based on simply being greater than or
equal to 3% level as per TS Table 3.2.1. Based on tank vortexing effects evaluated
under VYC-1 844 Rev. 0, the limiting consideration is now based on maintaining a
minimum level above the HPCI suction to prevent air entrainment due to vortexing,
with the 10,000 gallon reserve requirement added. As such, the references in OP-
4363 Rev. 24 page (2 of 7) and Alarm Response Sheet 9-3-S-4 to "Tech Spec Setting
of 2 3%" and "4% (20,000 gins)" although not incorrect, should consider updating to
reflect the new bases.

5.4.2. For transmitter calibrations, all of the test equipment listed in Table 11, with the
exception of the Heise 730A-03 (-100 to 860"), is acceptable for use. The Heise 901 B
(0-400") is the preferred pressure source. OP-4363 should be revised to remove the
recommendation to use the Heise 730A-03 (-100 to 860"). All calibrations should be
revised to nine-point calibrations.

5.4.3. Loop calibration checks of LI-107-5 and LR-23-73 are performed at 0% and 100% with
single sided tolerances which may be overly restrictive and cause unnecessary re-
calibrations. Suggest revising calibration points to 10% (43 inWC) and 90% (355
inWC) and applying two-sided loop as-found tolerance as per Table 16.

5.4.4. CWD 1454 Rev 25 incorrectly identifies Annunciator 9-3-S4 as "Low Pressure"
instead of "Low Level". Revise accordingly.

5.4.5. RG 1.97 Attachment A states that variable D2 (CST) level is monitored from 0 to 35'.
Based on Attachment B, this would equate to a range of 420 inches. The transmitter
only monitors 390 inches span and the tank overflow is at 402".

5.4.6. G-191176 Sh 1 shows a level recorder in the LT-107-5B loop designated as LR-107-
5B; this conflicts with OP-4363 and MPAC designation of LR-23-73. Revise
accordingly.

16 As-Found values adjusted for readability as required.
17 As-Left values adjusted for readability as required.
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5.4.7. G-191175 Sh. I shows ES-1-156-5 (C-6) with no connection to LT-107-5B loop orto
LT-16-19-38B (see CWD 1229A). Revise accordingly.

5.4.8. LR-23-73 connections on G-191175 Sh. 1 (L-13) do not agree with MPAC. Show LT-
16-19-38B connected to LR-23-73 via LSH-16-19-38B as does CWD 1229A. MPAC
says LT-17-19-38B feeds Red pen of LR-23-73. Revise accordingly.

5.4.9. MPAC references CWD 526 for LR-23-73; cannot find any connections related to LR-
23-73 on CWD 526. Revise accordingly.

5.4.10. G-191175 Sh. 1 shows ES-16-19-43 (M-1) with no connection to LT-107-5A loop. Also
indicates LT-16-19 38A & 38B are both powered from ES-16-19-43, however, CWD
1229A shows only LT-16-19-38A from ES-16-19-43 and LT-16-19-38B from ES-1-156-
5. Revise accordingly.

5.5. VYDEP-15 Impact Considerations

VYDEP-15 Section 2.1 [Ref. 6.5] requires that applicable alarm responses, standard
and off normal operating procedures, and EOPs be included in the evaluation. This
calculation will evaluate the accuracy of loop components, including indicators and
recorders where applicable. The accuracy determined by this calculation will be used
as an input for generic evaluations for alarm response, operating procedure, off
normal operating procedure, and EOP impact. The interdepartmental review will also
ensure associated procedures or operator interfaces are considered as an output of
this calculation. Therefore, this calculation adequately addresses the impact to the
License and Design bases of the plant as well as the impact to plant procedure and
operations.

The following has been considered and is either addressed in this analysis or via the
Inter-departmental review process:

FSAR changes
Technical Specifications (Custom & Improved Technical Specifications)
Procedures
Technical Programs
Prints
Related Design Basis Calculations (input/output)
Design Basis Documents
Based on the above, all impact considerations of VYDEP-1 5 are addressed.
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VERMONK YAEE DESiN BMi

CALCULAlNONWlYY/-723

AmwE-ll.l=CF2. VYC-723 Revision 2 - Attachment IX

CST Level. Height, and Volumetric Evaluation _ _______ Preparer
_____REFERENC Verified

OM OF CST 253'- oelv 0 chs a ._o_.-

OF OVERFLOW 286- Wev 402 Inches (clte)f_

0% INSTR RANGE 254'-4 eslv 4 inches f

100% INSTR RANGE 394 hcF _. -

RADIUS OF CST 300 Inches (calculated) _

piRA2 28274328 square Inches (clculatOd) ._ ._

TIMES 1 -INCH 28274328 cubic Inches (calculated) ._ _

CU9IC GALLONS WATER 231 cubic inchlgalon c

GALLONS IN 14NCH 1223.99683 gsknshch (calcuaated) _

I
TOTAL GALLONS IN CST 492047 cadons (calculated)

TECH SPEC >3% 14761.40241 gallons (calculated) .

TECH SPEC HEIGHT 12.06 i Wm (caculated)

ADD 4' HEAD 16.06 inds rorn instrument zero (calculated) e oev 2556-04 d

TOTAL UNCERTAINTY 8 Indes | d

MINIMUM REQUIRED SP 24.06 inche (calculated) _. . .

V ELEV 25W-0 .ev (calculated)

ELEV OF 14-1 CL 254'6 ebv

SR ELBOW CL TO FACE 14 9

OD OF 14-CS-1 14 a

BOlTOM OF SR ELBOW 25704 eslv (cal )

LOW ELEV OF 14-CS-1 25Y-11'lv TMIS IS THE MINIMUM ELEVATiON HPCI CAN USE (ASSUMED) (caculated)

_~~ IiEIZI I _I
LEV OF STANOPIPE 259'-03 dev THS IS TE TOP LEVEL CREDITED FOR RESERVE I

DIFF MIN LVL & STDPIPE 64 Inches (calculated)

TOTAL RESERVE VOLUME 78335.60 gallons teot avabbl (calcubted) _

10,000 GALLON USEABLE 8.17 Inches above bottom of 14-CS-: (calcue) _ __

EQUIV ELEV 253'W esl (calculate

PROPOSED SP > 253-0^. THEREFORE. OKI

References: a. G1191176 sheet _

b. Pocket GuIde to Flanges. Fittings and PIp Data __

c. Crane Technical Paper 410

d. WC-723 Revision I

a. B191261 sheet 658

1. PDCR 77-3 (W TCON wth John Lew1_

______ 9. G191232 _ |
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CST Volumetric Evaluation
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VYC-723 Revision 2
Attachment IX
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Cakutcaon WC-1 844

3.0 Purpose
The purpose of this calculation Is to determine the effect of vortices In the Condensate Storage Tank (CST), primarily on
the automatic low CST level switchover to torus suction trip for both the High Pressure Coolant Injection system (HPCI)
and Reactor Core Isolation Cooling system (RCIC) systems. This calculation Is a result of commitment OE-8724 and
Indirectly through the Issuance of ER 98-0478. It was this ER that questioned the availability of the Tech Spec required
300.000 gal. in the CST for use by the Core Spray System because unusable volume due to Instrument accuracy and
vortexing were not addressed. That led to questioning whether the HPCI and RCIC whose Intakes are also from the CST
(initially) have a similar Issue when being utilized. Theoretically a vortex can form and cause air entrainment Into a suction
pipe when a pump takes suction from a tank or an Intake structure. This can cause pump problems. The critical height of
submergence Is defined as the minimum tank water level above the suction Inlet at which entrainment becomes significant
enough to disrupt flow which can cause deterioration In pump performance. Thus, the volume below the critical height Is
considered unusable. Therefore It Is the purpose of this calculation to determine the critical height of submergence due to
vortexing (thus providing a basis for CST level trip settings) and to document that the HPCI and RCIC systems do not
utilize water below that level while performing any of their respective functions. Basically, it must be shown that operation
of the tank needs to be restricted to water levels greater than the critical height of submergence.

4.0 Back-ground
The CST Is a Seismic Class 2 cylindrical tank, 50' In diameter and about 36 feet tall. The 14" HPCI Intake Is located at the
bottom side of the tank whose nozzle consists of a vertical upward Intake. This is due to the downward turned elbow
attached to the nozzle Inside the CST. The 6" RCIC Intake centerline is at the same elevation as HPCI, 18", but consists of
a horizontal Intake. Both the HPCI and RCIC systems have an automatic switchover from the normally aligned CST to the
torus. Suction switchover will occur on low CST level, 32.2 above the CST bottom for HPCI and 31.3' for RCIC. The
critical height should be below the low CST level setting (including Instrument accuracy). Calculation VYC-723, Rev. 2,
and VYC-706 provide the trip settings for HPCI and RCIC, respectively. VYC-723 assumed the volume below the bottom
of the HPCI intake pipe Is unusable. This level Is at -11" above the CST bottom. VYC-706 did not discuss vortexing. The
CST has a "reserve volume for HPCI and RCIC use only by providing Internal suction standpipes to both the Core Spray
and Condensate Transfer Systems (the other two systems that utilize the CST as a suction source) that terminate at the
absolute elevation of -75" above the CST bottom. All other discharge points to the CST are also above this level to avoid
draining (due to a break of nonseismic piping) the CST to a level below 75".

There are numerous methodologies available to calculate the minimum submergence level associated with pumps and
intake structures, primarily based on correlations of experimental data. However the problem Is finding a methodology that
best suits the geometric configuration or arrangement of the Intake design. Numerous methods were reviewed for
applicability Including those from References 6, 7, 10, 22 and 23. The methodology that was chosen comes from
Reference 23. An detailed explanation for this choice Is contained In the calculation. Section 5.2.1 contains the HPCI
evaluation and Section 5.2.2 contains the RCIC evaluation.

Please note that this calculation will now serve as the basis for the HPCI and RCIC low CST level automatic transfer
function. Thus It supercedes Attachment IX of VYC-723 which calculated the HPCI suction transfer automatic setpolnt. It
also supercedes Attachment Vill of VYC-706 which calculated the RCIC automatic CST low level suction transfer.
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correlation can be considered applicable because it models a draining tank or what is referred to as a transient The
last correlation of Reference 22 is based on work conducted by Harvey and Kubie once again documented In the Journal
of Mechanical Engieering Science. This particular work is based on experirments in very small tanks with a lot of Induced
swiri and vortex breakers installed. Due to the Installation of vortex breakers and the large amount of swirl induced, it is
unclear as to how applicable the correations are. Neither the HPCI nor the RCIC contaln vortex breakers. It also appears
that during these tests, the level did not decrease or in other words the test did not model draining.

J. Kubie. as documented In Reference 23. provides a correlation for predicting the water level at which air entrainment
would occur In a vertical cylindrical vessel with 9n axisymmriobc vertical-down outlet under transient conditions (draining).
J. Kubie has referenced this correlation from Lubin, B.T., and Springer, G.S.. J. Fluid Mech., 29.385 (1967). This correlation
is Equation 28 of Ref. 23 on page 1199. This correlation has been chosen to determine the HPCI and RCIC suction
critical height because it is deemed more applicable than the others. It models the transient of draining. This method, as
mentioned, utilized a verticaNy downward outlet but as discussed above, this Is conservative because this arrangement
requires the most submergence over those of a horizontal intake or verticaly uward intake. This method models a
axisymmetric outlet (outlet at the middle bottom of tank) whereas HPCI and RCIC outlets are on the side of the tank. This Is
also considered conservative. According to Reference 7, Section 4.6, 'Infuence of Special Geometric Conditions,' the intake
requiring the least submergence Is one that Is near the wall. Figure 4.15 of Ref. 7 shows that the greater the wall clearance
the more submergence Is required assuming similar conditions. To address the reviewers comment, the following Is
provided. The chosen methodology of Lubin and Springer appears to model gravity draining and not draining with the help
from a pump. The concern is that circulation could be worse for a pump draindown, thus making the methodology not
conservative from that standpoint However, it has been determined that the HPCI and RCIC flow from the CST I greator
than the critical flow as defined by Lubihi and Springer for a gravity system. Therefore, it would not matter what is down-.
stream of the outlet and the correlation should apply. The correlation would not apply as well if the HPCI or RCIC flow were
less than the critical flow.
Lubin and Springer's results are compared In Figure 13 of Reference 23 with two independent
experiments with excellent results. The Interesting aspect of this work shows that a draining tank requires less
submergence than a tank thats level Is held constant

5.2.1 HPCI Suction Critical Submergence

Kubie states that drawcown or vortexing can be a problem for liquid flow rates above the critical flow rate, or the flow rate
required for the onset of choking of the outet orifice. Kubie uses Equation 22 of Ref. 23, page 1197. to calculato this flow
rate. It will be performed here to ensure that HPCI flow Is greater tan the critical flow.

*Cc = critical flow rate = (gRA5)^O.5 5 * (Cjd)^1.5
where:
C-d = the discharge coefficient 1.0 (assumed - Cd would actually be less than 1)

QOc = 6.73 ft^31sec

The HPCI flow rate as calculated above is 9.95 RA3/swc and thus greater than the critical flow.

Note that Lubin and Springer do not expricitly define units for the parameters so this calculation will use consistent units for
these parameters for the calculation of the dimensionless crtical height, HR.

HIR = 0.69 [ j0)(gRA5)AO.5] ^0.4 (Eq. 28, Ref. 23)

where:
H = the critical height, ft
R = radius of the outlet, ft
a = Outlet flowrate. ftA3/sec
g = gravitational constant ftsocA2

Substituting the values associated with the HPCI system to Equation 28 of Reference 23 the result Is:

R 0.5625 ft WRONM rAHUMEEIESG EGI)III
R a 9.95 ftA3/sea

g 32.2 ftfsecA2 AK va

HIR = 1.53567

hpCivorlexi 12 ofr 39 11117198
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Therefore the critical height of submergence or the height to prevent drawdown as termed In Ref. 23 is

H = 0.86 ft
H = .10.37in

A memo from DE&S, Ref. 22, provided another correlation of a draining tank with no swirl, a vertical downward outfet, end
an wdsymmetric outlet This equation also comes from Kubie in the Journal of Mechanical Engineering Sdence. Proc. Insin.
Mechanical Engineers, Vol. 198A, No. 5, 184, Kubie. J, WAxcsymmebic Outflow from Large Vessels." It Is provided here to
show that th results are very similar to the correlation used above by Lubin and Sprnger.

HID = 0.595 * Fr^(2/3)

Fr = 1.663

H/D = 0.83526

H = 11.3 Inches

From the HPCI Inlet at 9.625 in, the citical height of submergence Is 20.0 Inches above the bottom of the CST.

HPCI Critical Height of Submergence - 20.0 Inches above CST Bottom

Consequence:

As discussed In the Introduction, VYC-723, Rev.2 assumed the minimum useful CST level to be the bottom of
the horizontal section of the elbow Intake which Is per Ref. 11. -1" above the CST bottom.
It has been determinod in this calculation that the unusable CST level,
or critical height of submergence Is equal to 20.0 Inches above the CST bottom or 8.7 Inches abovo the
value determined in VYC-723. Increasing the critical height has resulted in the following Issues.

I Elimination of 10.000 gallon switchover margin
2 Less than 75.000 gallons of required reserve volume

Resolution of Issue Number I
The HPCI system contains an automatic low CST vel suction transfer to torus setpoint The setpolhis function is to
transfer HPCI suction from the CST to the torus by opening the torus suction valves wd dlosing the CST suction valve.
The setpoint must meet two criteria. 1) Per T.S. Table 3.21, it must be >=3% of the CST volume, and
2) Per Reference 1, there should be 10.000 usable gallons below the actuation setpoint (Acuation can occur anywhere
within the range of accuracy of this level instrumentation).

Reference 9, Rev.2, has calculated the nominal setpoint for at what leve this should occur. As with most setpoints, there Is
Inaccuracy associated with the lnstrnents and so the following range was calculated by Ref. 9.

IOrYARIX EDEIGNO MRIN
Helaht Above the Bottom of CST

Instrument High
Nominal Setpdont
Instrument Low

40.2 In
32.2 In
24.2 In

CActIIIN. V-7t
A~RLt~NIt? "'1t 7

The chosen applicable critical height of submergence Is at 20.0 inches above the CST bottom.
The critical height appears to be slightly below the Instrument Low Level setting by 4.2 Inches.

In order to meet the 10,000 gallon reserve requrerment, this calculation must supply a process settng whose

hpcW aexl 13 of39 1 1/1t198
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instrument low level is 10,000 gallons above 20.0 inches. Per Ref. 9. there is 1224 ga!An of CST.

Iight of 10,000 galons In the CST = 10000 gal
8.2 Inches

1224 galrin

Therefore the sotting shoufd be 8.2 Inches above the vortex height of 20.0 Inches or
above the bottom of the CST. If this Isto be the lovnstpint atwhich a transfer cantake place then the nominal setting
should be above that by the amount of Instrument accuracy as found per Ref. 9. for tip loop 107-B

282 Inches

Per Ref. 9, the span of the HPCVCST Loop eIl 107SAB Is 390 Inches At 1224 galrin, thls would
be equal to 477360 gallons. Three percent of that wodd be 14320.8 gallons or 11. Inches
above the Instrument tap or 23.36 Inches above the CST bottom. Setting the minimum actuation level at

28.2 Inches wwld meet the T.S. >=3% requirement

IMilnmurn CST Low Level Automatic HPCI Suction Transfer Setpolnt w
Without Instrument UncertaInty

WWOKrWY DESIGN E EiiUG

CALCUWA K W1Oz

A11Nltf i i VA SE L3

28.2 Inches above CST bottom. I
- . _ , ,

hlpcIortex1 14009 11/1719
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Resolution of Issue No. 2

The total CST reserve storage requirement to contain 75,000 gallons appears in the HPCI and RCIC data shoet, the FSAR, and
Technical Specification 3.5.E.1. A detailed evaluation of this reserve follows.

Section 4.7.5, pg.4.7-3, of the FSAR states,
Except for HPCIS. other systems which use the same reservoir for condensate and which could Jeopardize the availability of this

quantity have their suctions located so that 75.000 gallons are reserved for RCIC and HPCI; also, a low evel alarm from the
condensate storage tank Is provided In the main contol room. The alarm Is energized and automatic transfer of pump suction to the
torus is initiated when the level In the storage volume falls to the minimum required to meet the design requirements of the RCICS.'

Section 11.8 of the FSAR. pg. 11 .8-5, also describes the operatin volume requirement of the CST as the sum of one waste tank
volume, plus a volume equal to an 8-hou supply for makeup to the reactor In hot standby via either RCtC or HPCI or both when the
reactor is above 300 F, and 10% of the above. The FSAR further states In this section, 'so that the 8-hour supply... will always be
available, al other suction pipes are terminated at a level above that requIred for the 8-or supply.' This infers that only the 8-hour
requTirement must bo wavlabl below the CST internal standpipe. Support for this conduslon Is provided in GE calulation DBD404-
GE-001 (Attachment 5). Per this calculation, providing 8 hours of hot-standby operation Is the basis for 75,000 gallons. This
oonservative calculation actualy calculated 65,00 galons but aid to use 75,00 gallons for conservatism. Memorandum WS-
114/97 calculations show that the 8-hour supply at hot shutdown equates to actually 56,571 gallons.

In addition. Technical Specification 3.5.E.1 requires that the CST contain at least 75,000 gallons of water whenever the Irradiated fuel
is In the reactor and reactor pressure Is greater than 150 psig and prior to reactor startup from a cold condition. This requirement
remains unaffected by the Icrease I unusable volume. Every shit perAP0152, ShiftTumover." the CST iel Ts vefimd to be
between30% and 90%. using LI-107-5 on panel 9-. The leastthereforewould be30% of span or 117 above the leveltap. Takdng
the 19.89" of indatorinaccuracy perRef. 9, the lowest level would be approx S7' or-118,000galons.

As mentioned above, the 8-hour supply at hot standby equates to 66571 gallons of water. This is equivalent to
46.2 Inches of CST height at 1224.0 gal per Inch If this height of required volume is subtracted fromn the

absolute height of the standpipe or 74.66 Inches, the water level at the end of the 8-hour period can be determined.
The result would be 28.4 inches above the CST bottom. Fornately, the critical height at the maxnmum flow
is - 20.0 Inches above the CST bottom. Thus HPCI meets the Intent of the 75,000 gaon requirement because
the critical height is below the evel that Is attained at the end of the 8-hour period of lot Standby. This means that no
air-entrainment would occur within the 8hour period.

VERMJONT YAM DESIGN ENGIHEERING

CAII1JI11OJNNQ SYe-i

AH ~ 1 ? j~
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6.0 Results and Consluslons

HPCI

The calculated critical height of submergence for HPCI suction is 20.0 Inches above the CST bottom.
It has been determined that for the HPCI suctfon from the CST. the critIcal height of submergence or the height at which
air is entrained, is below the lower most possible actuation point for auto suction transfer. The setpoint is per Ref. D at 32.X
above CST bottom. The low range of this setpoint Is at 24.2. The HPCI submergence height Is 20.0 Inches.
Therefore, the potential for air entrainment before the suction transfer takes place Is not a concern. However, the
requirement to maintain 10,000 gallons of usable volume below the tip Is not being met when the lower setpoint is

24.16 inches above the CST bottom. Therefore it is recommended, per the HPCI vortex evaluation of this calculation,
the minimum acuation point for the automatic suction transfer from the CST to the Torus should be above 28.2 inches
above CST bottorn. Accuracy of trip Loop 107.6NvB wl be added to this lower setpoint in order to get the nominal setting.
The accuracy of this Instrument loop Is calculated In WC-723.

It has also been concluded that with a critical height of 20.0 Inches above the CST bottom, the HPCI system
meets the intent of the 75.000 gallon requirement Ensuring the transfer function occurs above 282 inches above the
CST bottom meets the Tech Spec requirement of placing the setpoint greater than 3% CST volume.

RCIC
The current RCIC auto switchover nominal seopoint Is 31 .3. The lowest level that this could occur is 24.4".
The calculated crtical height of submergence for RCIC suction is 24.7 inches above the CST bottom. Therefore,
it has been determined that the critcal height of submergence for RCIC is Inside the range of the RCIC low CST auto
transfer to torus setpoint (using the VYC-706. Rev.0 inaccuracy valus). This means air entrainment could occur before
swvitchover. Therefore. it Is recommended to ensure switchover occurs above 26.5 Inches above the CST bottom.

Instrument accuracy as calculated by WC-706 must be added to at least this value to get the nominal setpoint for automatic
suction transfer on low CST level. At that setting. RCIC meets the Tech Spec minimumr setting of greater than or equal to 3%
of CST volume. The setting also Includes some margin for the time It takes to transfer from the CST to the torus.

With respect to the 75,000 gallon requirement it was determined that RCIC would provide 5-hours of hot standby
operation, thus meeting the Intent of this requirement.

G Ma M MINO WY4-- ,--
,get /

AT~hlti~itiu PF twZ
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VYC-723 Rev. 3 ATTACHMENT D

CST Level (HPCI) Monitoring

Service: Condensate Storage Tank Level (HPCI) Monitoring

Equipment I.D.: LT-107-A & B, LSL-107SA & B, LI-107-5, ERFIS F004

1.0 Loop Calibration conditions

psi:= lb-in-2  inWC:-
27.7276-psi

LRL:= 170inWC LRL= 170.0 .inWC

URL:= 850-inWC URL= 850.0 oinWC

CS min:= 4-inWC

CS max:= 394*inWC

Calculation Detail
Page I of 43

Transmitter Upper and Lower Range Limits

Transmitter calibrated span in inWC from OP-4363
[Ref. 6.12]

CS = 390.0 OinWC /CS (CS max- CS min)
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CST Level (HPCI) Monitoring

ATTACHMENT D Calculation Detail
Page 2 of 43

2.0 Process Measurement Effects

The only process measurement effects associated with these channels are due to density changes over the credible range of CST fluid temperatures of 400F
to 100IF (calculation Table 3).

v = specific volume at given CST temperatures

L = height of water in CST being monitored

PM = process measurement error due to density changes

0.01605 = specific volume of water at 700F (Ref. 6.32) and 15 psla

v 40 := 0.01602-ft3 lb-' {/

v 70 := 0.01605-ft 3-b' /

v 100 := 0.01613-ft3-lb-' I/

Specific volume at 400F [Ref. 6.32 p. 229]

Specific volume at 700F [Ref. 6.32 p. 229]

Specific volume at IQOOF [Ref. 6.32 p. 229]

n := O.. 4

Ln := ((n-97.5) +4)-inWC

V 40
n v 7 0

Negative process measurement error resulting
from a change in temperature from 70&F to 400F.

V 100,/PM neg =L n/
n V 7 0

%Level := n-25-%
n

Reiffve process measurement error resulting
from a change in temperature from 700F to
I 00°F.

As indicated in Ref. 6.1, section 3.1, a negative process measurement bias error indicates sensed level is less than actual level.
Conversely, a positive process measurement bias error indicates sensed level is greater than actual level.
Since these errors are fixed errors, they will be algebraically added to the statistical errors.
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ATTACHMENT D Calculation Detail
Page 3 of 43

%Leveln

0% /

25.0 /
50.0 .y
75.0 a
100.0 /

PM negn

inWC
-0.020 /
-0.506 /
-0.992 /
-1.478 7/
-1.964 ;/

L

inWC
4.0

101.5
199.0
296.5
394.0

/
/
/
/
/

PM posn

inWC
0,007 ./
0.190 /
0.372 -
0.554 '-1'

0.736 *-

Positive and negative process measurement bias
errors at 0, 25, 50, 75, and 100% level over the
calibrated range of LT-107-5NB.
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CST Level (HPCI) Monitoring

ATTACHMENT D Calculation Detail
Page 4 of 43

3.0 Module Uncertainties

3.1 Primary Element ( eO)

3.2 Transmitter LT-107-5A and LT-107-5B (Module I -el)

CT1 := 0.S-%-CS CT 1 = 1.950 oinWC /

CT 1 40

CTCmv: : CT mv = 0.20 /

There is no primary element associated with the
measurement of CST level.

Calibration Tolerance in equivalent inWC

Calibration Tolerance = 0.2 mV per Procedure
OP4363, Rev. 24

T I := 114-day Ti = Total time interval between calibrations =
3 months + 25% = 114 days

hC := 0-inWC There is no head correction associated with these
instruments.

3.2.1 Uncertainty Elements

3.2.1.1 Reference Accuracy (A)

A := 0.40%-CS A 1 = 1.560 OinWC /
Accuracy includes combined effects of hysteresis,
linearity and repeatability
(see Table 5).

3.2.1.2 Calibration Effect (CE)

CE = CT= A
Where:
CT = Calibration tolerance of transmitters
A = Instrument Reference (vendor) accuracy

Since these transmitters will be calibrated with a
full traverse increasing and decreasing, CE will
equal CT (per Methodology Section 3.6.2.C).

CT I = 1.950 einWC

Design Guide section 3.6.2 recommends CT =
0.6% for GE 555 transmitters, however, since CT
has been 0.5% [Ref. 6.12], CT will remain at
0.5%.

CEi :=CT, CE 1 = 1.950 *inWC ;/ Transmitter Calibration Effect
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ATTACHMENT D Calculation Detail
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3.2.1.3 Dead Band (DB)
Deadband is not specified and assumed to be
negligible [Assumption 2.3.10].DB I := 0*inWC

3.2.1.4 Measurement & Test Equipment (MTE)

The M&TE uncertainty should be less than or equal to the reference accuracy of the device being calibrated [Ref. 6.1]

MTE = (m1
2 + i 2

2 )1 t2

Where:
A = Accuracy of the Transmitter
CS = Calibrated span of the Transmitter
mi, m2 = Uncertainty of input and output test instrument in mVdc
M1r M2 = Uncertainty of Input (Ml) and output (M2) test equipment in inWC
MTE = M&TE uncertainty in InWC

A1 = 1.560 .inWC

m2 1 := 0.0547 mV m2 1 = 0.0547 *mV /

In this section, the required accuracy of the pressure
measurement is calculated based on the accuracy of
the mV measurement.

Test equipment uncertainties from Table 11

Accuracy of Transmitter = 0.40% CS

mVdc accuracy for 3466 @ 50 mVdc Table 11]

m2 1
M2 I := *CS

40 MV
M2 1 = 0.5333 alnWC z Millivolt measurement uncertainty In inWC.

In order for total M&TE uncertainty (MTE) to be less than or equal to reference accuracy (A), the limiting accuracy of test gauge(s) used for
the transmitter calibration are found as follows. MTE is set equal to A = 1.560 inWC.

MTE:= A 1 MTE = 1.560@inWC 7

M1 1 := MTE 2 - M2 1
2

Ml i = 1.466'inWC /

For this evaluation of the potential test equipment listed in Table 11, only the gauges with accuracies better than or equal to 1.466 inWC will support the
requirement for M&TE uncertainty better than or equal to 0.40% span (1.560 inWC). The pressure gauge recommended for use is the Heise 901 B (0-400
inWC). The Heise CMM (0-800 inWC), Heise CMM (0-830 inWC), and Heise 901B (0-1000 inWC) are also acceptable for use.
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Transmitters MTE uncertainty is included in the
Loop or Module Drift term (Assumption 2.3.18).MTE 1 := 0.0-inWC MTE 1 = 0.000 .inWC /

3.2.1.5 Drift (DA)

DA I = 2.531 .lnWC /DA 1 := 0.649*%-CS Transmitter analyzed drift (Assumption 2.3.10 and
Attachment P).

3.2.1.6 Temperature Effect (TE)

TEni = TE21 = 0.0 inWC

TE 1 := 0.0*inWC TE I = 0.000 oinWC

Temperature effect during normal and accident
conditions are the same and included in the Loop or
Module Drift term (Assumption 2.3.18). Normal AT
of 300F is included in Loop or module ADR since
quarterly calibrations experience all conditions.

3.2.1.7 Barometric Pressure Effect (PB)

Barometric pressure effect is either the effect on the vented side of gage pressure
transmitters, or the error associated with calibration of an absolute pressure transmitter using
gauge pressure test instruments.

The GE 555 Is a differential pressure transmitter
monitoring a tank vented to atmosphere, therefore
this effect is negligible per Ref. 6.1 section 3.6.8.

PB 1 := 0-inWC

3.2.1.8 Humidity Effect (HE)

HE 1 := O inWC
Humidity effect during normal and accident
conditions are the same and included in the Loop
or Module Drift term (Assumption 2.3.18)
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3.2.1.9 Radiation Effect (RE)

REai = REni = 0.0 inWC Radiation effect during normal and accident
conditions are the same and included in the Loop
or Module Drift term (Assumption 2.3.18)

RE 1 0.000 = inWC /RE, := 0.0-inWC

3.2.1.10 Seismic Effect (SE)

SE I = 1.950 -inWC /SE 1 := 0.S% CS Assumption 2.3.10

3.2.1.11 Process Pressure Effects (SP)

SP I := °.0-inWC SP 1 = 0.000 einWC /
Since the maximum pressure felt by the
transmitter is 394 inWC+ ambient pressure, static
pressure and over- pressure effects and
corrections for this application are not applicable

3.2.1.12 Power Supply Voltage Effect (VE)
Power Supply Voltage Effect during normal and
accident conditions are the same and included in
the Loop or Module Drift term (Assumption 2.3.18)

VE 1 := 0.0 inWC VE I = 0.000 °inWC /

3.2.2 Transmitter Total Module Uncertainty

3.2.2.1 Normal Conditions

CE 1 = 1.950 inWC

e n1R := ,CE 12%+ DB 1
2

DB 1 0.000 = inWC

Since MTE, TE, PB, HE, RE and VE are all
included in the Analyzed Drift term (Assumption
2.3.18) and SP = 0.

Normal transmitter module uncertainty (enlR) for
calibration every 3 months (114 days)e niR = 1.950 inWC

U
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3.2.2.2 Testing Conditions

e tlR := ,CE 1
2 + DB 1

2

e t1 R = 1.950 .inWC /

Since MTE, PB, TE, HE, RE and VE are all
included in the Analyzed Drift term (Assumption
2.3.18) and SP = 0.

Testing transmitter module uncertainty (etIR) for
calibration every 3 months (114 days)

3.2.2.3 Accident - LOCA (small break) with Seismic & without Radiation

CE 1 = 1.950 OinWC DB 1 = 0.000 *lnWC

e a1R:~ =CE 1
2 + DB 1

2 + SE 1
2

SE I = 1.950 oinWC

e al R = 2.758 inWC /

Since MTE, PB, TE, HE, RE and VE are all
included in the Analyzed Drift term (Assumption
2.3.18), SP = 0, and mild environments.

Accident transmitter module uncertainty (ea1R)
for calibration every 3 months (114 days)
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3.3 Alarm Unit LSL-107-5A & B (Module 2 - e2)

CT 2 := 0.2-mV

CT2
CT 2% 4=OC

ATTACHMENT D

CT 2 = 0.200 omV /

CT 2% = 0.5000% /

Calculation Detail
Page 9 of 43

Existing Calibration Tolerance in mVdc per
OP-4363 [Ref. 6.12] and Table 6.

Calibration Tolerance in % span

T 2 := 114-day T2 = Total time interval between calibrations =
3 months + 25% = 114 days

3.3.1 Uncertainty Elements
3.3.1.1 Reference Accuracy (A)

A = (AX2 + h2 + 12 + r2)l'2
Where:
A = Reference accuracy of instrument
AX = Vendor's stated basic accuracy expression
h = hysteresis
I = linearity
r = repeatability

AX 2 := 0.500 %'CS

h2 = 0%CS

12 =O%'CS

r2 := 0.100 % CS

A 2 := 4AX2 2+h 2 2+1 2 2+r 2 2 /

A2A2% :=-A

Alarm Unit Accuracy in inWCA 2 = 1.989 GinWC

A 2 % = 0.510 °% /

3.3.1.2 Calibration Effect (CE)

CE= CT=A
Where:
CT = Calibration tolerance of alarm units
A = Instrument Reference (vendor) accuracy

Since these alarm units are single point devices,
CE will equal CT [Ref. 6.33].
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ATTACHMENT D

CT 2Mv 0.2-mV

CT 2mv-CS

40-mV

CE2 :=CT2

CT 2% = 0.500 .%

Calculation Detail
Page 10 of 43

Existing CT is slightly smaller than A; since CT of
0.5% has been used successfully in the past [Ref.
6.12], CT will remain at 0.5%.

Alarm Unit Calibration Tolerance in inWC

Alarm Unit Calibration Effect in inWC

CT 2 = 1.950 *inWC /

CE 2 = 1.950 einWC I

3.3.1.3 Dead Band (DB)

DB 2reset := 1.0 %WCS DB 2reset = 3.900 OinWC /

DB 2 = 0.00O0inWC /

Deadband for the alarm unit is associated only
with the fixed reset band of the trip setpoint [Table
6 and Attachment F].DB 2 :=0.0inWC

3.3.1.4 Measurement & Test Equipment (MTE)

The M&TE uncertainty should be less than or equal to the reference accuracy of the device being calibrated [Ref. 6.1]

MTE = (m1
2 + m2

2)1 2

Where:
A = Accuracy of the Alarm Unit
CS = Calibrated span of the Transmitter Unit
mi1, m2 = Uncertainty of input and output test instrument in mVdc
Mr. M2 = Uncertainty of Input (MI) and output (M2) test equipment in.inWC
MTE = M&TE uncertainty in inWC

In this section, the required accuracy of the mVdc
measurement is evaluated.

Test equipment uncertainties from Table 11

Since the Alarm Units are calibrated as modules only, with transmitter input pressure adjusted to obtain ideal millivolt input values to the Alarm Unit, only the
DMM need be considered. The accuracy of the DMM must be better than or equal to the accuracy of the Alarm Unit.

A2
A 2mv :=--40 mV

CS
A 2mv a 0.204 MmV - Accuracy of Alarm Unit = 0.510% CS

m 1 = 0.0547 omV am 1 := 0.0547-mV mVdc accuracy for 3466 @ 50 mVdc [Table 11]

m 1M 1 = *CS
40-mV

M I = 0.5333 oinWC Z Millivolt measurement uncertainty in inWC.
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Since either the HP 3466 or HP 34401A has better accuracy than the Alarm Unit accuracy of 0.204 mV, both are acceptable for Alarm Unit
setpoint calibration.

MTE 2 := 0.O inWC MTE 2 = 0-000 .inWC I/ Alarm Unit MTE uncertainty Is included in the
Alarm Unit Analyzed Drift term (Assumption
2.3.18).

3.3.1.5 Drift (DA)

DA 2 := 0.3640*% CS DA 2 = 1.420 oinWC a/ Alarm Unit analyzed drift (Assumption 2.3.14)

3.3.1.6 Temperature Effect (TE)

TEn2 = TEa2 = 0.0 inWC Temperature effect during normal and accident
conditions are the same and included in the Alarm
Unit Analyzed Drift term (Assumption 2.3.18)

TE 2 := 0.OinWC /TE 2 = 0.°00.-inWC

3.3.1.7 Humidity Effect (HE)

7HE 2 :=0inWC HE 2 = 0.000 einWC

Humidity effect during normal and accident
conditions are the same and included in the
Alarm Unit Analyzed Drift term (Assumption
2.3.18)

3.3.1.8 Radiation Effect (RE)

RE. 2 = REn2 = 0.0 inWC
Radiation effect during normal and accident
conditions are the same and included in the
Alarm Unit Analyzed Drift term
(Assumption 2.3.18)

RE 2 := 0.0-inWC RE 2 = 0.00 inWC /

3.3.1.9 Seismic Effect (SE)

SE 2 := 0 0 % CS SE 2 = 0°000 .inWC A oAssumption 2.3.1 1
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3.3.1.1 0 Power Supply Voltage Effect (VE)

VE 2 :=0.0 inWC

ATTACHMENT D

VE 2 = 0.000 oInWC a

Calculation Detail
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Power Supply Voltage Effect during normal and
accident conditions are the same and included in
the Alarm Unit Analyzed Drift term (Assumption
2.3.18)

3.3.2 Alarm Unit Total Module Uncertainty

3.3.2.1 Normal Conditions

CE 2 = 1.9500inWC DB 2 = 0.000 ainWC DA 2 = 1.420 -inWC

e n2R := JCE 22+ DB 2+ DA 22

e n2R = 2.412 inWC a/

/ Since MTE, TE, HE, RE and VE are all included
in Alarm Unit DA term (Assumption 2.3.18).

Normal alarm unit module uncertainty (en2R) for
calibration every 3 months (114 days)

3.3.2.2 Testing Conditions

et2R :=CE22 +DB 2 2 DA2 v/

Since MTE, TE, HE, RE and VE are all included in
Alarm Unit Analyzed Drift term (Assumption 2.3.18).

e t2R = 2.412 inWC a Testing alarm unit module uncertainty (et2R) for
calibration every 3 months (114 days)

3.3.2.3 Accident - LOCA (small break) with Seismic & without Radiation

CE 2 = 1.950finWC DB 2 = 0.000 einWC SE 2 = 0.000oinWC DA 2 = 1.420 oinWC

ea 2 R :=4CE 2 21.DB2 2+DA2 2+SE 2 /

Since MTE, TE, HE, RE and VE are all Included
in Alarm Unit Analyzed Drift term (Assumption
2.3.18), and with mild environments.

Accident alarm unit module uncertainty (ea2R)
for calibration every 3 months (114 days)e a2R = 2.412 'inWC a/
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3.4 Indicator LI-107-5 (Module 3 - e3)

CT 30 := 2.5-%

CT3 :=CT3%-CS

ATTACHMENT D

CT 3% = 2.500 e% /

CT 3 = 9.750 .inWC i/

Calculation Detail
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Existing Calibration Tolerance in % per
OP-4363 [Ref. 6.12] and Table 7.

Calibration Tolerance in equivalent inWC

T3:=114-day T3 = Total time interval between calibrations =
3 months + 25% = 114 days

3.4.1 Uncertainty Elements

3.4.1.1 Reference Accuracy (A)

A = (A(2 + h2 +12 + ry2)
Where:
A = Reference accuracy of instrument
AX = Vendor's stated basic accuracy expression
h = hysteresis
I = linearity
r = repeatability

AX 3 :=1.500-%-CS

h 3:= o-%-CS

13 O= 0%CS

r 3 := 2.000-%.CS

A3 :AX 3 2+h 3 2.I1 32 +r3
2 / A 3 = 9.750 oinWC Z Indicator Accuracy in equivalent inWC

A3% =3 / A 3 % = 2.500 *% /

3.4.1.2 Calibration Effect (CE)

CE= CT=A
Where:
CT = Calibration tolerance of indicator
A = Instrument Reference (vendor) accuracy

Since these indicators will be calibrated with a full
traverse calibration, CE will equal CT [Ref. 6.33].
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ATTACHMENT D

CT3 :=2.5-%

CT 3 := 2.0 %

CT 3 = 2.500 0% 7

CT 3 = 2.000 e% /

CT 3 = 7.800 'inWC 1/

CE 3 = 7.800 -lnWC *

CT 3 :=CT 3-CS

Calculation Detail
Page 14 of 43

Existing CT Is equal to A or 2.5%; however,
readability is to 1% per Table 7. All past calibration
data shows that indicator as-found has always been
within 2.0% [Ref. 6.8], therefore CT will be revised
to 2.0% based on indicator readability.

Indicator Calibration Tolerance in inWC

Indicator Calibration Effect in inWC

Readability uncertainty = 1/4 minor division;
included in the Indicator Loop Drift term
(Assumption 2.3.18).

CE3 :=CT3

3.4.1.3 Readability (RD) Uncertainty

RD 3%:= (0.25-2.0)-%

RD 3 := RD 3%.CS

RD 3% = 0.500 *% /

RD 3 = 1.950 cinWC 7/

3.4.1.4 Measurement & Test Equipment (MTE)

The M&TE uncertainty should be less than or equal to the reference accuracy of the device being calibrated [Ref. 6.1]

MTE = (M1
2 + M2

2 )1/2

Where:
A = Accuracy of the indicator
CS = Calibrated span of the Transmitter
MIn, m2 = Uncertainty of input and output test instrument in mVdc
Mr, M 2 = Uncertainty of input (Ma) and output (M2) test equipment in inWC
MTE = M&TE uncertainty in inWC

In this section, the required accuracy of the mVdc
measurement is evaluated.

Test equipment uncertainties from Table 11

Since the Indicator is calibrated as a loop with transmitter input pressure adjusted to obtain ideal millivolt input values to the Indicator, only the DMM need be
considered. The accuracy of the DMM must be better than or equal to the accuracy of the Indicator. In this case, since the calibration tolerance is being
revised to 2.0%, the M&TE should be better than or equal to 2.0% versus Accuracy of 2.5%.

CT3
A 3muv:= -40-MV

CS
A 3mv = 0.800 -mV a

n I = 0.0547 imV

CT of Indicator = 2.0% CS

mVdc accuracy for 3466 @ 50 mVdc [Table 11]mn := 0.0547-mV

m I
M 1z = CS

40-mV
M I = 0.5333 ainWC /I, Millivolt measurement uncertainty in inWC.
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Since either the HP 3466 or HP 34401A has better accuracy than the Indicator accuracy (1.0 mV) or CT (0.8 mV), both are acceptable for
Indicator calibration based on transmitter output mV.

MTE: 3 := O.O-inWC MTE 3 = 0.000 .inWC V/ Indicator MTE uncertainty is included in the
Indicator Loop Drift term (Assumption 2.3.18).

3.4.1.5 Drift (DR)

DR 3 := O-inWC DR 3 = 0.000 .inWC Z Indicator drift is included in the Indicator Loop
Analyzed Drift term (Assumption 2.3.18).

3.4.1.6 Temperature Effect (TE)

TEn3 = TE33 = 0.0 inWC

TE 3:= 0.0inWC /
Temperature effect during normal and accident
conditions are the same and included in the
Indicator Loop Analyzed Drift term (Assumption
2.3.18)TE 3 = 0.000 oinWC

3.4.1.7 Humidity Effect (HE)

HE 3:= 0-inWC HE 3 = 0.000 -inWC 7
Humidity effect during normal and accident
conditions are the same and included in the
Indicator Loop Analyzed Drift term (Assumption
2.3.18)

3.4.1.8 Radiation Effect (RE)

RE.3 = REn3 = 0- inWC
Radiation effect during normal and accident
conditions are the same and included in the
Indicator Loop Analyzed Drift term
(Assumption 2.3.18)

RE 3 := 0.0-inWC RE 3 = 0.000 .inWC /
3.4.1.9 Seismic Effect (SE)

SE 3 :- .0o% CS SE 3 = 0.000 einWC / Assumption 2.3.12

3.4.1.1 0 Power Supply Voltage Effect (VE) Power Supply Voltage Effect during normal and
accident conditions are the same and included in
the Indicator Loop Drift term (Assumption 2.3.18)

VE 3 := 0.0 inWC VE 3 = 0.000 *inWC I/
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3.4.2 Indicator Total Module Uncertainty

3.4.2.1 Normal Conditions

CE 3 = 7.800 -inWC

Since MTE, RD, TE, HE, RE and VE are all
included in Indicator Loop Drift term
(Assumption 2.3.18).e n3R:= CE 3

e n3R = 7.800 -inWC / Normal indicator module uncertainty (en3R) for
calibration every 3 months (114 days)

3.4.2.2 Testing Conditions

CE 3 = 7.800 einWC

e t3R := CE 3

Since MTE, RD, TE, HE, RE and VE are all
included in Indicator Loop Drift term (Assumption
2.3.18).

Testing indicator module uncertainty (et3R) for
calibration every 3 months (I 14 days)e t3R = 7.800 oinWC a

3.4.2.3 Accident - LOCA (small break) with Seismic & without Radiation

CE 3 = 7.800 einWC SE 3 = 0.000 -inWC

e a3R := ,CE 3
2 + SE 3

2 /

Since MTE, RD, TE, HE, RE and VE are all
included in Indicator Loop Drift term
(Assumption 2.3.18), and mild environments.

e a3R = 7.800 .inWC / Accident indicator module uncertainty (ea3R) for
calibration every 3 months (114 days)
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3.5 Recorder LR-23-73 (Green Pen) - (Module 4 - e4)

This section evaluates the uncertainty of the Recorder Indicator scale associated with the green pen only; the chart paper is used
primarily for trending rather than as a direct indication of CST level.

CT 4% :- 1.0-%

CT4 :=CT 4 %.CS

CT 4% = 1.000 0% Existing Calibration Tolerance In % per OP-4363
[Ref. 6.121 and Table 8.

CT 4 = 3.900 .inWC / Calibration Tolerance in inWC

T4:= 114-day T4 = Total time interval between calibrations =
3 months + 25% = 114 days

3.5.1 Uncertainty Elements

3.5.1.1 Reference Accuracy (A)

A = (A)X2 + h2 + 12 + r2) 12

Where:
A = Reference accuracy of instrument
AX = Vendor's stated basic accuracy expression
h = hysteresis
I = linearity
r = repeatability

AX 4:= 0.500 % CS

h 4 := 0*%*CS

14: 0'%'CS

r 4 := 0.400*% CS

A 4:= JAX 42 + h 42 + 1 42 + r 42 7' A 4 = 2.497 oinWC z/ Recorder Indication Accuracy in inWC

A4
A4% :=_A

CS
A 4% = 0.640 e% / Recorder Indication Accuracy in %

3.5.1.2 Calibration Effect (CE)

CE= CT=A
Where:
CT = Calibration tolerance of recorder
A = Instrument Reference (vendor) accuracy

Since the recorder will be calibrated with a full
traverse calibration, CE will equal CT [Ref. 6.33].
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CT 4 = 1.000 e1%CT 4 := 1.0 %
Existing CT is greater than A at 1.0%; however,
readability is to 0.5% per Table 8. All past
calibration data shows that recorder as-found has
always been within 1.0% [Ref. 6.81, therefore CT
will be remain at 1.0% based on test data.

Recorder Indicator Calibration Tolerance in inWC

Recorder Indicator Calibration Effect in inWC

CT4 :=CT4-CS CT 4 = 3.900 oinWC /

CE 4 = 3.900 9inWC 'CE4 :=CT4

3.5.1.3 Readability (RD) Uncertainty

RD 4% := (0.25-1.0)-% RD 4% = 0.2500% Z

RD 4 = 0.975 inWC Z
Readability uncertainty for the recorder indicator is
included in the Recorder Loop Drift term
(Assumption 2.3.18).RD 4 := RD 4% CS

3.5.1.4 Measurement & Test Equipment (MTE)

The M&TE uncertainty should be less than or equal to the reference accuracy of the device being calibrated [Ref. 6.1]

MTE = (min2 + M 2
2)1/2

Where:
A = Accuracy of the Recorder
CS = Calibrated span of the Transmitter
mIn, m2 = Uncertainty of input and output test instrument in mVdc
M:, M2 = Uncertainty of input (M1) and output (M2) test equipment in inWC
MTE = M&TE uncertainty in inWC

In this section, the required accuracy of the mVdc
measurement is evaluated.

Test equipment uncertainties from Table 11

Since the Recorder is calibrated as a loop with transmitter input pressure adjusted to obtain ideal millivolt input values to the Recorder, only the DMM need
be considered. The accuracy of the DMM must be better than or equal to the accuracy of the Recorder indication scale. In this case, since the calibration
tolerance is 1.0% and the accuracy is 0.64%, for conservatism, the M&TE should be better than or equal to 0.64%.

A 4mv := A 4%-40- mV A 4mv = 0.256 omV Z

m 1 = 0.0547nmV I-

A of Indicator = 0.64% CS

m I := 0.0547-mV mVdc accuracy for 3466 @ 50 mVdc [Table 11]

m I
M I = *CS

40-mV
M I = 0-5333 -inWC "/ Millivolt measurement uncertainty in inWC.
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Since either the HP 3466 or HP 34401A has better accuracy than the recorder accuracy or CT, both are acceptable for recorder calibration
based on transmitter output mV.

7MTE 4 := 0.0 inWC MTE 4 = 0.000 sInWC Recorder MTE uncertainty is included in the
Recorder Loop Drift term (Assumption 2.3.18).

3.5.1.5 Drift (DR)

DR 4 := O inWC DR 4 = 0.000 .inWC I/ Recorder drift is included in the Recorder Loop
Analyzed Drift tenr (Assumption 2.3.18).

3.5.1.6 Temperature Effect (TE)

TEM4 = TEs 4 = 0.0 inWC

TE 4 := o.0 inWC TE 4 = 0.000 .inWC /

Temperature effect during normal and accident
conditions are the same and included in the
Recorder Loop Analyzed Drift term (Assumption
2.3.18)

3.5.1.7 Humidity Effect (HE)

HE4 := 0-inWC HE 4 = 0.000 .inWC ./

Humidity effect during normal and accident
conditions are the same and Included in the
Recorder Loop Analyzed Drift term (Assumption
2.3.18)

3.5.1.8 Radiation Effect (RE)

REa4 = REn4 = 0.0 inWC
Radiation effect during normal and accident
conditions are the same and Included in the
Recorder Loop Analyzed Drift term (Assumption
2.3.18)RE 4 := 0.0*inWC RE 4 = 0.000 .inWC /

3.5.1.9 Seismic Effect (SE)

SE 4 := 0.75 %*CS SE 4 = 2.925 oinWC Z Assumption 2.3.13

3.5.1.1 0 Power Supply Voltage Effect (VE) Power Supply Voltage Effect during normal and
accident conditions are the same and included in
the Recorder Loop Drift term (Assumption 2.3.18)

VIE 4 := 0.0 lnWC, VE 4 = 0.000 #inWC

. . .
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3.5.2 Recorder (Green Pen) Total Module Uncertainty

3.5.2.1 Normal Conditions

CE 4 = 3.900 oinWC

e n4R := CE 4

Since MTE, RD, TE, HE, RE and VE are all
included in Recorder Loop Drift term (Assumption
2.3.18).

Normal recorder module uncertainty (e40R) for
calibration every 3 months (114 days)e n4R = 3.900 -inWC /

3.5.2.2 Testing Conditions

CE 4 = 3.900 oInWC Since MTE, RD, TE, HE, RE and VE are all
included in Recorder Loop Drift term (Assumption
2.3.18).e t4R := CE 4

0 t4R = 3.900 oinWC / Testing recorder module uncertainty (et4R) for
calibration every 3 months (114 days)

3.5.2.3 Accident - LOCA (small break) with Seismic & without Radiation

CE 4 = 3.900cinWC SE 4 = 2.925 clnWC

e a4R := JCE 42+ SE 42 /

Since MTE, RD, TE, HE, RE and VE are all
included in Recorder Loop Drift term
(Assumption 2.3.18), and mild environments.

e a4R = 4.875 oinWC / Accident recorder module uncertainty (e.4R) for
calibration every 3 months (114 days)
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3.6 ERFIS Point F004 - (Module 5 - e.)

CT 5gal:= 2.6. K gal

CT 5gal /

477.1 K-gal

CT Sgal = 2.600.K agal / Existing Calibration Tolerance in KGal per
OP-4363 [Ref. 6.12] and Table 10.

Calibration Tolerance in inWCCT s = 2.125 .InWC /

T 4 := 114-day Ts = Total time interval between calibrations =
3 months + 25% = 114 days

3.6.1 Uncertainty Elements

3.6.1.1 Reference Accuracy (A)

FS = Full scale input range of ERFIS PT = 80 mVdc
= Gain Accuracy expression for 1 year

SIGRAN = Signal Range for PT F004 = 16 - 80 mV = 64 mV
INDSPAN = Indication Span of 0 to 477.1 KGAL

[Ref. 6.25 & Affach. J]
[Table 10 & Attach. J]
[Attach. J]
[Ref. 6.12 & Attach. MI

FS:= 80-mV

Ax:= 0.05-% FS /

SIGRAN := (80 - 16)*mV /

IND-SPAN := 477100*gal -'

Ax

A S%- IGRAN
A 5% = 0.0625 -% 7' ERFIS AID Converter Accuracy in % of mVdc span

A5Kgal := A 5%*IND DSPAN / A5Kgal= 298.188 gal / ERFIS Indication Accuracy in Kgal

A 5:= A5%-CS A 5 = 0.244 ainWC /I ERFIS Indication Accuracy in inWC
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3.6.1.2 Calibration Effect (CE)

CE= CT= A
Where:
CT = Calibration tolerance of ERFIS
A = Instrument Reference (vendor) accuracy

Since ERFIS is digital equipment, then CE will
equal CT [Ref. 6.33].

CT 5%:= C CT 5% = 0.545*% / Existing CT (0.545%) is much greater than A
(0.0625%). Review of past ERFIS calibration data
shows that 2.6 Kgal is an appropriate as-found
tolerance [Ref. 6.8], therefore CT will be remain at
2.6 Kgal (0.545%) based on test data.

CT 5 = 2.125 inWC / ERFIS Calibration Tolerance in inWC

CE 5 :=CT 5 CE 5 = 2.125 -inWC / ERFIS Calibration Effect in inWC

3.6.1.3 Readability (RD) Uncertainty

RD 50 = (10) /
R 477100

RD 5% = 0.002 0% / Resolution is to 0.01 KGal = +/- 10 gallons

RD 5 := RD 5% CS RD 5 = 0.008 oinWC / Readability uncertainty for the ERFIS is included In
the ERFIS Point Loop Drift term (Assumption
2.3.18).

3.6.1.4 Measurement & Test Equipment (MTE)

The M&TE uncertainty should typically be less than or equal to the reference accuracy of the device being calibrated [Ref. 6.1]

MTE = (m1
2 + Mr2

2)112

Where:
A = Accuracy of the ERFIS
CS = Calibrated span of the Transmitter
mi, m2 = Uncertainty of input and output test instrument in mVdc
Mt, M2 = Uncertainty of input (Ma) and output (M2) test equipment in inWC
MTE = M&TE uncertainty in inWC

In this section, the required accuracy of the mVdc
measurement is evaluated.

Test equipment uncertainties from Table 11
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Since the ERFIS point is calibrated as a loop with transmitter input pressure adjusted to obtain ideal millivolt input values to ERFIS, only the DMM need
be considered. The accuracy of the DMM typically must be better than or equal to the accuracy of the component being calibrated (i.e. ERFIS
indication). In this case, however, since the calibration tolerance is 0.545% and the accuracy is 0.0625%, the M&TE should be better than or equal to
0.545%.

A 5mv := A 5%-40-mV A 5mv = 0.025 .mV I/

m 1 = 0.0547 *mV a/

A of ERFIS = 0.0625% CS

m I := 0.0547-mV

m I
MI := .CS

40-MV

mVdc accuracy for 3446 @ 50 mVdc [Table 11]

Millivolt measurement uncertainty in inWC.M 1 = 0.5333 .inWC /

Since both the HP 3446 and HP 34401A have better accuracy than the ERFIS CT (0.218 mV),
based on transmitter output mV.

both are acceptable for ERFIS calibration

MTE.5 := 0.0-inWC MTE 5 = 0.000 .inWC a/ ERFIS MTE uncertainty is included in the ERFIS
Loop Drift term (Assumption 2.3.18).

3.6.1.5 Drift (DR)

DR 5:= 0-inWC DR 5 = 0.000 .inWC / ERFIS drift is included in the ERFIS Loop Analyzed
Drift term (Assumption 2.3.18).

3.6.1.6 Temperature Effect (TE)

TEn5 = TEa5 = 0.0 inWC Temperature effect during normal and accident
conditions are the same and included in the ERFIS
Loop Analyzed Drift term (Assumption 2.3.18)TE 5 := 0.0-inWC 7TE 5 = 0.000 #InWC

3.6.1.7 Humidity Effect (HE)

-7HE 5:= OinWC HE 5 = 0.000 .inWC
Humidity effect during normal and accident
conditions are the same and included in the ERFIS
Loop Analyzed Drift term (Assumption 2.3.18)

3.6.1.8 Radiation Effect (RE)

REa5 = REn5 = 0.0 inWC
Radiation effect during normal and accident
conditions are the same and included in the ERFIS
Loop Analyzed Drift term (Assumption 2.3.18)

IfE 5 = 0.000 oinWC ,/RE 5 := 0.0-inWC
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3.6.1.9 Seismic Effect (SE)

SE 5 = 0.000 eInWC /SE := 0.0'%-CS

3.6.1.10 Power Supply Voltage Effect (VE)

N/A for ERFIS

Power Supply Voltage Effect during normal and
accident conditions are the same and included in
the ERFIS Loop Drift term (Assumption 2.3.18)

VE 5 := 0.0 inWC VE 5 = 0.000 .inWC Z
3.6.1.11 ERFIS Scallng Bias

The ERFIS indication is scaled for 0 - 390 inWC = 10 -50 mAdc = 16 to 80 mVdc = 0 to 477.1 Kgal
Per VYC-723 Rev. 2, Attachment IX (Attachment B to this Rev.), each inch of CST level = 1224 gallons
Based on a monitored span of 0 to 390 inches, the total volume is 390 x 1224 = 477,360 gallons
Due to the scaling of the ERFIS point to 0 to 477.1 Kgal, a bias error is introduced at each point based on
the difference with actual level. The computations below will determine the magnitude of the bias.

n1 := O.. 4

Leenl [( 4l3 )4]nW ]

Actual., := (ni-97.5)-1224-gal 2/ ERFISr := ni1- 4 77100-gal ."'
4

ERFISBias%n. :=
ERFISNegBiasn1

477360-gal
7I' ERFIS._NegBias., := ERFISnI - Actualni ,/

Levelnl

inWC
4.000

101.500
199.000
296.500
394.000

Actualn

gal
0

119340 -/
238680 /
358020 v/

477360 a/

ERFIS Bias%nl

0
-0.01362 i/
-0.02723 a/
-0.04085 I
-0.05447 ./

ERFISNegBiasnl

gal
0

-65.0
-130.0
-195.0
-260.0

ERFIS,

gal
0

119275 i/
238550 M

357825 .

477100 /

_
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Based on the results presented above, the worst case bias error due to the current scaling of the ERFIS point is -260 gallons at the 477,360 gallon
point which amounts to less than 0.25 inches of level error (-0.054%). Therefore, this bias error is negligible and will be ignored.

3.6.2 ERFIS Point F004 Total Module Uncertainty

3.6.2.1 Normal Conditions

CE 5 = 2.125 alnWC

e n5R := CE 5

Since MTE, RD, TE, HE, RE and VE are all
included in ERFIS Loop Drift term (Assumption
2.3.18).

e n5R = 2.125 inWC /
Normal ERFIS module uncertainty (en5R) for
calibration every 3 months (114 days)

3.6.2.2 Testing Conditions

CE 5 = 2.125 .inWC Since MTE, RD, TE, HE, RE and VE are all
included in ERFIS Loop Drift ternm (Assumption
2.3.18).e t5R :=CE 5

e t5R = 2.125 aInWC VI
Testing ERFIS module uncertainty (etSR) for
calibration every 3 months (114 days)

3.6.2.3 Accident - LOCA (small break) with Seismic & without Radiation

Accident evaluation for ERFIS is N/A per section 1.3.2.
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4.0 Total Loop Uncertainty

4.1 CST Alarm Unit Auto Suction Transfer Trip TLU (LT-107-5A & B, LSL-107-5A & B)

4.1.1 Normal Conditions

4.1.1.1 Random

DA I - 0.649 %'CS DA I = 2.531 'InWC V/

e n1R = 1.950einWC

e n2R = 2.412 inWC

U nRl2 = 4.003oInWC Z

Transmitter Analyzed Drift Term (Assumption
2.3.10 and Attachment P)

Transmitter normal uncertainty from section
3.2.2.1

Alarm Unit normal uncertainty from section 3.3.2.1
includes Analyzed Drift

Normal Random Uncertainty for alarm unit loop
with quarterly calibration.

U nR12 := je n1R+ e n2R2 tDA 12 /

4.1.1.2 Bias

%Leveln

0
25.0
50.0
75.0
100.0

PM negn

inWC
-0.020 I/
-0.506 /
-0.992 /

-1.478 h/

-1.964 /

Ln

inWC
4.0

101.5
199.0
296.5
394.0

PM posn

inWC
0.007 *-

0.190 "'

0.372 .v

0.554 vo

0.736 .v

/o

PM bias := 0.190*inWC Z

From section 2.0. magnitude of bias depends on
point of interest

For alarm unit actuation on decreasing level,
positive bias Is limiting (sensed level higher
than actual). The process temperature bias is
conservatively chosen at the 25% span point
with the setpoint expected to be less than 10%
(25 inWC setpointl390 inWC span).

U nBl12_pos PM bias

U nB12_pos = 0.190*inWC -

4.1.1.3 Normal Total Loop Uncertainty

U n12 := U nR12 + U nB12Lpos U n1 2 = 4.193 -inWC ^/ Normal TLU in inWC
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4.1.2 Testing Conditions

e t2R = 2.412 inWC

U tR2 et2R U tR2 = 2.412 oinWC V/

Alarm Unit test uncertainty from section 3.3.2.2
includes Analyzed Drift

Testing Random Uncertainty for alarm unit with
quarterly calibration. Alarm unit is calibrated as a
module rather than as loop. Transmitter output is
varied until trip and mV input to trip unit is
measured and recorded at trip point.

4.1.2.1 Testing Total Loop Uncertainty

Ut2 : U tR2 Ut2=2.412.inWC / Testing TLU in inWC. There are no bias terms
associated with testing conditions.

4.1.3 Accident - Small Break LOCA with Seismic

4.1.3.1 Random

DA 1 = 2.531 -inWC

e al R = 2.758 'inWC

e a2R = 2.412 .inWC

Transmitter Analyzed Drift Term (Section
Assumption 2.3.14)

Transmitter accident uncertainty from section
3.2.2.3

Alarm Unit accident uncertainty from section
3.3.2.3 includes Analyzed Drift

UaRI2:=jealR2+ea2R2±DAI2 / U aRl2 = 4.453 0lnWC / Accident Random Uncertainty for alarm unit loop
with quarterly calibration.
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4.1.3.2 Bias

%Leveln

0

25.0
50.0
75.0
100.0

PM negn

inWC
-0.020 k/
-0.506 -

-0.992 v

-1.478 v

-1.964 I/

L

inWC
4.0

101.5
1 99.0
296.5
394.0

PM posn

inWC
0.007 y

0.190 v

0.372 >./

0.554 v

0.736 ./

From section 2.0. magnitude of bias depends on
point of interest

I 7XPM bias:= 0.190OinWC

U aB12_pos PM bias

For alarm unit actuation on decreasing level,
positive bias is limiting (sensed level higher
than actual). The process temperature bias is
conservatively chosen at the 25% span point
with the setpoint expected to be less than 10%
(25 inWC setpoint/390 inWC span).U aB12pos = 0.190 'inWC I

4.1.3.3 Accident Total Loop Uncertainty

U a12 := U aRl2 + U aB312pos U a12 4.6434!nWC / Accident TLU in inWC

4.2 CST Indication Loop TLU (LT-107-SA, LI-107-5)

4.2.1 Normal Conditions

4.2.1.1 Random

DA 13 1.9932-% CS DA 13 = 7.773"inWC /

e nI R = 1.950 ainWC

e n3R = 7.800 -inWC

Indicator Loop Analyzed Drift Term
(Assumption 2.3.15)

Transmitter normal uncertainty from section
3.2.2.1

Indicator normal uncertainty from section 3.4.2.1

U nR13: je n1R2+en3R2+ DA 132 U nRI3 = 11.183 einWC "/ Normal Random Uncertainty for indicator loop
with quarterly calibration.
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4.2.1.2 Bias

%Leveln

0
25.0
50.0
75.0
100.0

Ln

inWC
4.0

101.5
1 99.0
296.5
394.0

PM pOSn

inWC
0.007 /
0.190 /-

0.372 -
~.-554-'0.554 V
0.736 ./

From section 2.0. magnitude of bias depends on
point of interest

U nBI3_neg = PM negn

U nBl3_posn = PM Posn

For the indication function, both positive and
negative bias at all points are considered.

4.2.1.3 Normal Total Loop Uncertainty

U nRI3 := U nR13
n Normal Random uncertainty term

U nl3__posn= U nR13 n U nBl3_posn / Normal positive TLU with bias

U n13_neg:= (U nR13,).(-1) + U nB133_negn Z Normal negative TLU with bias

n
0
1

3
r4

%Leveln

0
25.0
50.0
75.0

100.

U nR13n

inWC
11.183 /

11.183 -I

11.183 .-

11.183 -

U nB13_neg

inWC
-0.020 ./

-0.506 .-y

-0.992 .-y

-1.478 -

-1.964 I/

U nB13._posn

inWC
0.007 /
0.190 -'

0.372 *,-

0.554 .-

0.736 /

U ni3_neg

inWC
-11.203| /
-11.689 -/

- 12.175 .-

-12.661 -

-13.147 /

U n13_posn

inWC
11.191 I
11.373 /

11.555 .-o

11.738 -
11.920 "

U n13:= 13.147-inWC / U n 3 = 13.147 oinWC The bounding normal TLU of 13.147 inWC is
conservatively chosen for all points.
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DA 13 = 7.773 ainWC

e tl R = 1.950 oinWC

e t3R = 7.800oinWC

Indicator Loop Analyzed Drift Term
(Assumption 2.3.15)
Transmitter test uncertainty from section 3.2.2.2

Indicator test uncertainty from section 3.4.2.2

UtR13:=iet1R2 1et3R2+ DA132 / UtR13= 11.183 inWC / Testing Random Uncertainty for indicator loop
with quarterly calibration.

4.2.2.1 Testing Total Loop Uncertainty

U t13 := U tRI3 U t13 = 11.183 eInWC / Testing TLU In inWC. There are no bias terms
associated with testing conditions.

4.2.3 Accident - Small Break LOCA with Seismic

4.2.3.1 Random

DA 13 = 7.773-inWC

e al R = 2.758 einWC

e a3R = 7.800 oinWC

Indicator Loop Analyzed Drift Term
(Assumption 2.3.15)

Transmitter accident uncertainty from section
3.2.2.3

Indicator accident uncertainty from section 3.4.2.3

U aRl3:= e aIR2 +eOR2+ DA 132 "/ UaR13= 11.352'inWC / Accident Random Uncertainty for indicator loop
with quarterly calibration.
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4.2.3.2 Bias

%Leveln

0
25.0
50.0
75.0
100.0

PM negn

inWC
-0.020
-0.506 .

-0.992 y

-1.478 /.-

-1.964 v

Ln

inWC
4.0

101.5
199.0
296.5
394.0

PM o
P. n

inWC
0.007 /
0.190 .
0.372 .-

0.554 .

0.736 .-

From section 2.0. magnitude of bias depends on
point of interest

U aB13 neg = PM negn

U aB13_posn = PM pOSn

For the indication function, both positive and
negative bias at all points are considered.

4.2.3.3 Accident Total Loop Uncertainty

U aR3n := U aR13 Accident Random uncertainty term

U a13_ posn U aR13n " U aB13-posn -/ Accident positive TLU with bias

U a13_negn := (U aR13n)'(') + U aB133negn ,/ Accident negative TLU with bias

n
0

3

n4

%Leveln
%

0
25.0
50.0
75.0
100.0

U aR13n

inWC
11.352 /
11.352 -/
11.352| /
11.352 /

11.352 ;/

U aBl3_negn

inWC
-0.020 /
-0.506 /
-0.992 /

-1.478 .,-

-1.964

U aB33_posn

inWC
0.007 7-1
0.190 z
0.372 /
0.554 7
0.736 I'l

U a13-negn

inWC
-11.372 i

-11.858 8 /i

-12.344 ,
-12.830 -.-

13.316 -

U a13_pos%

InWC.,
11.360|/

11.542 '

11.724 /
11.906 I-,

12.089 /

U a13:= 13.316-inWC / U a13 = 13.316 cinWC The bounding accident TLU of 13.316 inWC is
conservatively chosen for all points.
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4.3 CST Recorder Loop TLU ( LT-107-5B, LR-23-73 )

4.3.1 Normal Conditions

4.3.1.1 Random

DA 14:= 0.9709 %*CS DA 14 = 3.787 inWC /

e ni R = 1.950 oinWC

e n4R = 3.900 -inWC

Recorder Loop Analyzed Drift Term
(Assumption 2.3.16)

Transmitter normal uncertainty from section
3.2.2.1

Recorder normal uncertainty from section
3.5.2.1

U nR4 =e n1R2+e n4R 2+-DA 142 7/ U nR14 = 5.775 oinWC I/ Normal Random Uncertainty for recorder loop
with quarterly calibration.

4.3.1.2 Bias

%Leveln

0

25.0
50.0
75.0
100.0

PM negn

inWC
-0.020 /
-0.506 ./

-0.992 /

-1.478 a/

-1.964 ;/

Ltn

inWC
4.0

101.5
199.0
296.5
394.0

PM Posn

InWC
0.007
0.190 /

0.372 /
0.554 /

0.736 /

From section 2.0. magnitude of bias depends
on point of Interest

U nB14_negn := PM negn

U nB14_posn = PM posn

For the recorder indication function, both
positive and negative bias at all points are
considered.

4.3.1.3 Normal Total Loop Uncertainty

U nR14 := U nR14
n Normal Random uncertainty term

U n14_pos := U nR14n+ U nB14_posn / Norrnal positive TLU with bias
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Normal negative TLU with bias

n
0

F4

%Leveln
%

0
25.0
50.0
75.0
100.0

U nR14n

inWC
5.775 /
5.775 4/

5.775 /
5.775 4"

5.775 /

U nB14_negn

inWC
-0.020 /
-0.506 /
-0.992 /
-1.478 l
-1.964 ./

U nB14_posn

inWC
0.007 ./
0.190 I/
0.372 /
0.554 .-/
0.736 */'

U n14 negn

InWC
-5.795
-6.281 ~/
-6.767 /
-7.253 ./

-7.739 I

U nl4_pos

inWC
5.782 I/
5.965 -
6.147 /

6.329 ,-"
6.511 /

U n14:= 7.739 inWC U n14 = 7.739einWC The bounding normal TLU of 7.739 inWC Is
conservatively chosen for all points.

4.3.2 Loop Testing Conditions

DA 14 = 3.787 -inWC

e t1 R = 1.950 oinWC

e t4R = 3.900 *inWC

Recorder Loop Analyzed Drift Term
(Assumption 2.3.16)

Transmitter test uncertainty from section 3.2.2.2

Recorder test uncertainty from section 3.5.2.2

UtR14:=Vet1R2+et4R2+DA 142 /

4.3.2.1 Testing Total Loop Uncertainty

U tR14 = 5-775 oinWC /

U14 = 5.775 ainWC /

Testing Random Uncertainty for recorder loop
with quarterly calibration.

Testing TLU in inWC. There are no bias terms
associated with testing conditions.

U t14 := U tR14
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4.3.3 Accident - Small Break LOCA with Seismic

4.3.3.1 Random

DA 14 = 3.787 .inWC

e aIR = 2.758 -inWC

e a4R = 4.875 oinWC

Recorder Loop Analyzed Drift Term
(Assumption 2.3.16)

Transmitter accident uncertainty from section
3.2.2.3

Recorder accident uncertainty from section 3.5.2.3

UaR14:= iea1R2 ea4R21DA142 ,/ U aR14 = 6.761 oinWC Accident Random Uncertainty for recorder loop
with quarterly calibration.

4.3.3.2 Bias

%Leveln
%

0
25.0
50.0
75.0
1 00.0

PM negn

inWC
-0.020 /
-0.506 -
-0.992 /
-1.478 '/

-1.964 /

L

inWC

199.0
296.5
394.0

PM Posn

inWO
0.007 7
0.190 I/
0.372 I/
0.554 /
0.736 */-

From section 2.0. magnitude of bias depends
on point of interest

U aB14_neg :=PM negn

U aB14_pos :=PM pOs,

For the indication function, both positive and
negative bias at all points are considered.

4.3.3.3 Accident Total Loop Uncertainty

U aR14 := U aR14
n

U a14-pos := U aR14n + U aBI4_posn /

U a14_neg := (U aR14n).(.1) + U aB14_negn ,/

Accident Random uncertainty term

Accident positive TLU with bias

Accident negative TLU with bias

A.
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n

0

4

%Leveln
%

0
25.0
50.0
75.0
1 00.0

U aR14

inWC
6.761 /
6.761 /
6.761 /
6.761 .-.

6.761 /

U aB14 negn

inWC
-0.020 /
-0.506 /
-0.992 -/
-1.478 I/
-1.964 ,/

U aB14_posn

inWC
0.007
0.190 /
0. 372 /
0.554 /
0.736 /

U a14_negn

inWC
-6.781 /
-7.267 /
-7.753 /
-8.239 ,/
-8.725/

U a14_posn

inWC
6.768 I/
6.951 /
7.133 */
7.315 /

7.497 .'

7/U a14:= 8.725-inWC

4.4 CST ERFIS Loop TLU (LT-107-5A, F004)

4.4.1 Normal Conditions

4.4.1.1 Random

DA 15 := 1.2237-%*CS

U a14 = 8.725 ainWC The bounding accident TLU of 8.725 inWC is
conservatively chosen for all points.

ERFIS Loop Analyzed Drift Term
(Assumption 2.3.17)

Transmitter normal uncertainty from section
3.2.2.1

ERFIS normal uncertainty from section 3.6.2.1

DA 15 = 4.772 -inWC /

e n1 R = 1.950 oinWC

e-n5R = 2.125.inWC

U nRl5:= Ie n1R2 + e n5R 2 + DA 152/ U nR15 = 5.576 *inWC Z Normal Random Uncertainty for ERFIS loop with
quarterly calibration.



VYC-723 Rev. 3
CST Level (HPCI) Monitoring

ATTACHMENT D Calculation Detail
Page 36 of 43

4.4.1.2 Bias

DA bias:= -0.2293 % CS

DA bias :=DA bias

DA bias= -0.894 einWC / Bias associated with Analyzed Drift (Assumption
2.3.17)

%Leveln

0
25.0
50.0
75.0
100.0

DA bias
n

inWC
-0.894 /
-0.894 /
-0.894 ./

-0.894 v/

PM negn

inWC,
-0.020 /
-0.506 /
-0.992 7
-1.478 '-"

-1.964 1/

L

inWC
4.0

101.5
199.0
296.5
394.0

PM posn

inWC
0.007
0.190 '"

0.372 /
0.554 /

0.736 a/

U nBI5snegn := PM negn * DA blasn {/

From section 2.0. magnitude of PM bias depends
on point of interest

For the ERFIS indication function, both positive
and negative bias at all points are considered.

UnB15_posn = PM los0 ,/

4.4.1.3 Normal Total Loop Uncertainty

U nRI5 := U nRI5
n Normal Random uncertainty term

U n15 posn:= U nR15n + U nBl5_posn V Normal positive TLU with bias

U n15_negn = (U nR15n)'(-1) + U nB15_negn N eUNormnal negative TLU wvith bias

_ A.
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n
0
1

3

%Level
n

0
25.0
50.0
75.0
1 00.0

U nR15n
n

inWC

5.576 ./
5.576 -/

5.576 /
5.576 /

U nB15_negn

InWC
-0.914 */
-1.400 /

-1.886 -'

-2.372 1.-
-2.858 /7

U nB15-posn

inWC
0.007 7
0.190 /
0.372 -./
0.554 .-/

0.736 >

U n15jnegn

inWC
-6.491 /
-6.977 /
-7.463 */
-7.948 /
-8.434 /

U n15_posn

inWC
5.584 I/
5.766 ./
5.948 /
6.131 a,

6.313 I

U n15:= 8.434-inWC U n15 = 8.434oinWC Z The bounding normal TLU of 8.434 inWC is
conservatively chosen for all points.

4.4.2 Loop Testing Conditions

DA 15 = 4.772 einWC

e t1 R = 1.950 .inWC

e tR = 2.125 *inWC

ERFIS Loop Analyzed Drift Term
(Assumption 2.3.17)
Transmitter test uncertainty from section 3.2.2.2

ERFIS test uncertainty from section 3.6.2.2

U tR15 := je tIR2 + e t5R2 + DA 152 / U tR15 = 5.576 minWC / Testing Random Uncertainty for ERFIS loop
with quarterly calibration.

4.4.2.1 Testing Total Loop Uncertainty

DA bias = -0.894 *inWC /DA bias:= -0.2293-%-CS Bias associated with Analyzed Drift (Assumption
2.3.17)

U t15 := U tR15 U t i5 = 5.576 inWC Testing TLU In InWC. DAbbas term is applicable
for testing conditions, however, DAbla, term is
omitted from Ut15 equation for conservatism.

4.4.3 Accident - Small Break LOCA with Seismic Accident conditions are NIA for ERFIS
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4.5 Summary of Results

4.5.1 Module As-Found (FT)I As-Left (CT) Calibration Tolerances

Calculation Detail
Page 38 of 43

zed DOrif Term (AssumptionDA 1 = 2.531 *inWC

e tiR = 1.950 iinWC

Transmitter Ana)
2.3.10)

Uti := et`R2 +DA12

Component

Transmitter
LT-1 07-SA & B

Alarm Unit
LSL-1 07-5A & B

Indicator
LI-1 07-5

Recorder
LR-23-73 (Green)

ERFIS F004

FT OinWC)

U t1 = 3.195.inWC /

U t1 = 3.195 *inWC Z

Transmitter test41ncertainty from section 3.2.2.2
4 .

Testing Random Uncertainty for transmitter
module with quarierly calibration.

CT (Calibration! Units)FT (Calibr. Units) CT (InWC)

Ct 40* mV = 0.328 *mV /CT I = 1.950 *inWC /
I

CT1  !
-40-mV = 6.200 -mV

CS

CT2 1
-. 40*mV= d.200 mV
Cs I

7

7U t2 = 2.412-inWC / _U' 40*mV= 0.247ormV / CT 2 = 1.950 -inWC, /

NIA N/A CT 3 = 7.800 *inWC /

CT 4 = 3.900 *inWC /

CT 5 = 2.13 inWC /

CT3  I
_= 2.000m%i
CSi

CT 4  i
_= 1.000-%W

li

CT5{
C*477.1 * Kgal
CS I

N/A N/A

= 2.600-K -gal C/N/A NMA

Note: The Transmitters and Alarm Units are the only devices calibration checked as modules rather than as a loop under OP-,4363 (Attachment M).

_
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4.5.2 Loop As-Found Calibration Tolerances (FT)

Loon FT (inWC)

Alarm Unit Trip
(LSL-107-5A & B) N/A

Indicator U t13 = 11.183 *inWC
(LI-107-5)

Recorder Indication U t14 = 5.775 -inWC
(LR-27-73 Green Pen)

ERFIS Indication U t15 = 5.58 .inWC '

(F004)

ATTACHMENT D Calculation Detail
Page 39 of 43

FT (Calibration Units)

A/

/

N/A I

t13 = 2.868a% a
Cs

Lut1 =1.481 o% /

U "5,477.1-K. gal = 6.822eK *gal ./
Cs

arm Unit is calibrated as a module rather than as
loop (See section 4.1.2 and Attach. M page 6)

/

4.5.3 Loop As-Left Calibration Tolerances (CT)

CT 1 = 1.950 oInWC

CT 3 = 7.800 .inWC

CT 4 = 3.900 .inWC

CT 5 2.125'inWC

CT loop1 3 := CT 1 2 CT 32

CT loop1 := CT 1
2 +CT5 2

CT 10 0P 5 :: ~CT 1 2 tCT 5 2 6/

Transmitter CT from section 3.2

Indicator CT from section 3.4

Recorder CT from section 3.5

ERFIS CT from section 3.6

CT loopl3 = 8.040 einWC /

CT loop14 = 4.360 .inWC I/

CT loopiS = 2.884 oInWC I/

Indicator Loop CT in inWC

Recorder Loop CT in inWC

ERFIS Loop CT in inWC
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4.5.3.1 Loop As-Left Calibration Tolerances (CT)

Loop CT (inWC) CT (Calibration Units)

Alarm Unit Trip
(LSL-1 07-5A & B)

Indicator
(Li-1 07-5)

Recorder Indication
(LR-27-73 Green Pen)

N/A

CT loopl3 = 8.040 inWC

CT loopl4 = 4.360 einWC

N/A

/ CT loop13  2.0620% /

Cs

Alarrn Unit is calibrated as a module rather than
as a loop (See section 4.1.2 and Attach. M page
6)

/ oCTip5 4 = 1.118*% Z

Cs

ERFIS indication
(F004)

CT loopI5 = 2.884 ,inWC /
Cs 477.1 K gal = 3.529-K egal /

4.5.4 NormallAccident Total Loop Uncertainty (TLU)

Normal (inWC) Normal (Calib. Units) Accident (inWC) Accident (Calib. Units)

Alarm Unit Trip
(LSL-1 07-SA & B)

U n12 = 4.193*inWC / Un12*40 mV= 0.430*mV 2
Cs

U a12= 4.643 -inWC /
U a12 .40.mV = 0.476 -mV /
Cs

Indicator
(L-1i 07-5)

U n13 = 13.147.inWC / CS = 3.371e% V/
Cs

U a13 = 13.316 .inWC /
U a13

- = 3.414 *% X
Cs

Recorder Indication
(LR-27-73 Green Pen)

U n14 = 7.739 inWC /
U n147
-14= 1.984o% -/
CS

U a14 = 8.725ifnWC / a-1 =2.237 % Z

ERFIS Indication
(F004)

U n1i = 8.434oinWC -. 477.1.K gal = 10.318.K *gai N/A N/A
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5.0 Setpoint Evaluation

5.1 Setpoint Requirements

For the auto-suction transfer setpoint of LSL-1 07-5A & B to be acceptable, the setpoint must satisfy three requirements:

1.) TS Limit - setpoint is > 3% Tank Volume [TS Table 3.2.1]
2.) > Critical height of submergence [Ref. 6.10; VYC-1 844]
3.) 10,000 gallons useable volume available at switchover [Ref. 6.19]

Since the direction of interest is decreasing level, and since the reset point of the alarm unit provides no required function, only the positive loop
uncertainties need be considered.

VYC-1 844 [Ref. 6.10] has evaluated the three requirements above and determined a new process limit value which satisfies all three requirements.

L= Tank Bottom = 253' 00" = 0"
L= HPCI Minimum Suction Level = 253' 11" = 11" above tank bottom
L2 - Instrument Level Tap = 254' 00" = 12" above tank bottom
L3 = Internal Standpipe = 259' 03" = 6' 03" above tank bottom
L4 = Tank Overflow = 286' 06" = 33' 06" above tank bottom
L5 = Process Limit = > 255' 4.2" = 28.2" above tank bottom
Gal = Gallons per inch = 1223.996883 gal
Head = Static head on transmiters at 0" sensed level = 4"
SP = Existing setpoint = 12.1 mV = 20.475" above transmitter tap = 32.475" above tank bottom

[Attachment B - CST Volumetric Evaluation]
[Attachment B - CST Volumetric Evaluation]
[Attachment B - CST Volumetric Evaluation]
[Attachment B - CST Volumetric Evaluation]
[Attachment B - CST Volumetric Evaluation]
[Ref. 6.10]
[Attachment B - CST Volumetric Evaluation]
[Attachment B - CST Volumetric Evaluation]
[Ref. 6.12 & Attachment M]

Gal := 1223.996883-gal-inr

L 0 := 0-in
Li1 := 11-in

L 2 := 12-in

L 3 := -6ft + 3-in

L 4 := 33*ft + 6-in

L 5 := 28.2-in

head := 4-in

SP mv := 12.1-mV

Gal= 1223.997ogal-in-

L 0 = 0.00 cln /"

L= 11.00cmn/

L2 = 12.00 cin /

L 3 = 75.00 cmn /

L 4 = 402.00 cin m

L 5 = 28.20 cin /

head = 4.00 -in ./
SP mv = 12.10TmV

Tank bottom

New Process Limit per Ref. 6.10 & Attach. C

Static head on transmitter

Current setpoint in mV
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SP (SP mv - 1o-mV) /390jn i L 2
40*mV

ATTACHMENT D

SP = 32.475 -in /

Calculation Detail
Page 42 of 43

Current setpoint referenced to tank bottom.

It should be noted that the previously calculated setpolnt did not consider the requirement for minimum height of submergence due to the effects of potential
vortexing within the CST; in addition, the calculated TLU used In the setpolnt determination was +1- 8".

5.2 Evaluation of Current Setpoint (12.1mV = 32.475 inWC above tank bottom)

5.2.1 Current Tech Specs (CTS)! Improved Tech Specs (ITS) - Quarterly Testing
LSP = Process limit + TLU (accident) = Ls + U,2

M, = SP - LSP

SP = 32.475 -in U a12 = 4.643 inWC

LSP := L5 +U i12 in / LSP = 32.843ein /

M I := SP - LSP -/ M 1 = -0.368 cin /

5.2.2 Conclusion: The current setpoint of 12.1 mV is not acceptable because it does not support the minimum level requirement of > 28.2" above tank
bottom [Ref. 6.10 & Attachment C] plus alarm Unit TLU with positive margin from the SP to the LSP.

Requirement

Process Limit

Required Level

> 28.2" above bottom (Lo) /

LSP

LSP = 32.843 ein /

Current Setpoint

SP = 32.475-in am

Margin to LSP

M 1 = -0.368 -in a



VYC-723 Rev. 3
CST Level (HPCI) Monitoring

ATTACHMENT D Calculation Detail
Page 43 of 43

5.3 Evaluation of Revised Setpoint

5.3.1 Current Tech Specs (CTS)I Improved Tech Specs (ITS) - Quarterly Testing

An value of 33.45" (equal to 12.2 mV) is chosen as a proposed new setpoint such that it is larger than the minimum level requirement (with uncertainties).

LSP = Process limit + TLU (accident) = L5 + Ua,2

M1 = SP - LSP

SP:= 33.45-in SP = 33.450 oin

L 5 = 28.200 ein

U a12= 4.643einWC /

Proposed new setpoint referenced
to tank bottom

Process Limit referenced to bottom of
tank

Accident Alarm Unit TLU from section
4.1.3.3

LSP:= L5 +a-in / LSP = 32.843 'in /
inWC

M 1 := SP-LSP / M 1 = 0.607 -in Setpoint Margin for proposed setpoint

5.3.2 Determination of calibration setpolnt value

Cal (SP - Li2 + head] l inWC / SP Cal = 25.450 *inWC / New calibration setpoint In inWC as
sensed by the transmitter

SP [ y 2)]40MV]+10M /I," SP mv = 12.200 'mV i/ New calibration setpoint in mV as
measured at the transmitter output

5.3.3 Conclusion: The revised setpoint of 12.2 mV is acceptable because it is higher than the Limiting Setpoint by a Margin of 0.607".

Requirement

Process Limit

Required Level

> 28.2" above bottom (Lo) /

LSP

LSP = 32.843 'in /

New Setpoint

SP = 33.450 ain c/

Margin to LSP

M 1 = 0.607 *in 7

..
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APPENDIX 8
WE-103 REVIEW CHECKLIST

Preparer Reviewer

(please print) / I tJ / ( (please print) /1. _

Organization f OE4tZ organization VY s;,~ Oyq1 PP,5x r
Signature Signature

/ .
Reduirement Preparer Reviewer

Ensure the title page is appropriately filled out.

Correct number of pages.

QA Record filled out. Anl/ X

* {14 number filled1 eut. /l1/m 9
Record number filled out (13.C09.001 Included if microfiche or hard
copy of computer runs are attached to the calculation).

@ Descriptive title.

Plant, cycle number and calculation number intluded. AN/A- can be
used for plant and cycle number.

. Signatures and dates are included. and are in correct chronological
order. Print the name and individuals organization (if other than
YAEC) below the signature. The title page reviewer and approver
dates do not pre-date any date In the calculation except for
changes containing that individual's initials and date.

* All WE-108 computer codes and other keywords not in the title which
can be used to retrieve the calculation are listed in the keyword
field.

Ensure the Form WE-103-2 is included and properly completed when a
computer code is used.

Ensure Form WE-103-3 is Included. and has signatures/dates from both
the preparer and the reviewer and that all comments have been
addressed. If no comments. use the following statement: 'Reviewed in
accordance with WE-103 with no comments.'

Ensure review of the calculation can be done without recourse to the
originator.

Ensure computer codes are used in accordance with WE-103 Steps 4.1.4.4
through 4.1.4.6.

Ensure the calculation includes a title page. objective. method.
inputs. assumptions. calculations. results. conclusions and references.

Ensure the inputs are referenced to formal documents. e.g.. WE-103. The
reference cannot be a YAEC report unless formal QA records are checked
and also referenced.

Ensure design Input internal and external correspondence Is prepared
and reviewed. and is, therefore. a QA record. If there Is only one
signature on the correspondence. verify that it Is a QA record.

I*iI,

-4-

NIA

N/A

NIA

.' Pen7!~
Ift 23-96P

d/f. F et

-4-
WE-103-13-1



APPENDIX 8
WE-103 REVIEW CHECKLIST

(Continued)

i _

Reguirement

Ensure that if design specifications were used as-input to the
calculation. the performance characteristics are verified in writing by
the provider of the component/product or by cognizant YAEC/plant
personnel.

Ensure that input and modeling uncertainties are explicitly addressed
in the calculation.

Ensure that the applicable input considerations from WE-10. Table I
have been incorporated and are explicitly addressed within the
calculation.

Ensure individuals responsible for each portion of the calculation ire
identified when multiple preparers and/or reviewers are utilized. Page
initialing is optional. even in the cases where Initial boxes are
provided on the pages.

Ensure each page has a page number and the calculation number and
revision number. if applicable. Dates on each page are optional.

Ensure that every page of every-attachment (or Appendix) contains its
attachment (or Appendix) number.

Ensure corrections are addressed in one of the following approaches:

* Retyped and identified by a vertical line with revision number. if
applicable. in the right margin: OR

* Lined out. initialed and dated by preparer: OR
* Photocopy of original to eliminate any previous correction tape.

whiteout. or erasures.

Ensure enhancements and clouding are initialed and dated.

Confirm legibility meets WE-103. Appendix A. Specific pages can be
exempt if they are: (1) documents received from another organization
who is the original QA custodian. or (2) supplemental pages inc-luded
for information only. In these two cases. make sure a memo was issued
to RMS per WE-002. Section 3.4.3.

Review of IOCFR50.46 reporting requirements has been documented for
analyses which assess conformance with IOCFR5O.46.

Ensure computer codes are validated for the computing environment.

Ensure script files are included in the calculation or referenced to
another calculation. Also. ensure the preparer Identifies how the
code/script was run.

Ensure applicable outstanding Condition Reports (CRs) have been
reviewed for influence on the calculation and note review in
calculation.

Ensure relevant conditions/limitations have been reviewed for their
effect on this calculation and the review is noted In the calculation.
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-4-
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N/A

N/A

W/A
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VERMONT YANKEE SEIPOINT CONIOL PROGRAM
INTERDEPARTMENTAL REVIEW OF CALCULATION:

VYC. 723 Revision 3

,477.0
P7G; s0a?

-

VYC-723 Revision 3. has been prepared and Independently revlewed. The Depertments impactod by this
calculation are requestcd to rcvicw the results of this calculation, concur with the results and/or recommendations,
and document the department's acceptance prior to the calculation being approved.

1. Summr: This calculation evaluates the unceruainty for the H1lh Pressure Coolant Iniection (HPCJ) System
Auto Suction Trnnsfer on Low CST Lcvel as well m CST Level Indication Ioo fior normal and
post Accident. CST Level Recorder LooI. and CST ERPIS Tindication Looo. The loop
components evaluated ae as follows.

LT.107-5A & Bi. LSL.107-SA & B, Ll-107-S, LR-23-73, and ERFIS PTID P004

2. Qjlon OaekWtrns AI-0028 to be Asslgaed

2.1. Approval of Dlrft Calculation Memo for GE S55 Transmitter. LT.107.5A & B;
used u design Input for Assumption 2.3.10 and Included as Attach. P. ° i 9

3. Depatment Review, contact tho Setpoint Program Manager (G.fHnm-rIJ if not in agreement with the
conclusions/statements.

3.1. Vermont Yankee E&C

3.1.a. Tho Callbratlon Sections ofOP-4363 for LT-107-SA & B SL-l07-SA &B. LI-107-S. LR-23-73. and
RiIS MTID F004 will require the following changes basod on CtS/ITS and quanerly calibrations:

3.1,a. Procedure OP-4363 Revision 24 will requiro the following changes (changes based on Custom
Technical SpecifIcatlons/standard surveillance cycle):

I. Add the follodwing In the procedure discussion:

a. Limiting Selpoint (LSP):
LSL-107-SA & B Low Level Suction Trnsfer
LSL-I 07-SA &8 B Low-Low Loyel Alarm

12.138 nVDC (32.843 Inches)4

N/A

' Referenced to Tank Bottom (24.843 Inches applied at transmitter)

b. Module As Found values:
Transmitter LT-107-5A & B
Alarm Unit LSL-107-SA & 1 (Lo & LO-Lo)
Indicator I4-107-S
Recorder LR-23-73
ERFIS PTID F004

From
k 0.2mVDC
+ 0.2mVDC

* 2.AkGul

To
I 0.32mVDC
;t 0.24mlVD]
'No Chanze
No Chane
No Chanr.o

c. Loop As Found values:
Indicator LT-107-SA to LI.107-S
Recorder LT-1 07-SB to LR-23-73
ERFIS LT-107-SA to ERFIS F004

d. Head correction to remain at:

From
,* 2.5Y.
* 1.0%

4'1120

12
No Chsn-ge
+ 1.5%Me
+ 6.82kGgl

o. Revise the M&TE requirements of OP-4363 to remove tht Hcise 730A-03.
The following test equipment (of equivalent) Is recommended for use:
Gauge Heisc 901B (0-400 Inwc)
DMM HP 34401A (0-100inY Range)

2. In the body of the procedure and the data sheet revise as follows:
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Vermont Yankee Sespoint Control Piograsn
lntecrdpartmental Review of Calculation VYC-723 Rev. 3

A7-To C
,P: '., le~

, _ ,

a. Module Ciibration TolcrPAc* (As left) Frim To
Transmitter LT.107-5A & B 2L- 0.2rnVDQ s Ag
Alarra Unit LSL-107-SA & B t 02m]VDC No Chanpa
Indicator LI-ID7-5* * i 7.SYo -* 2.0%
RecorderLR-23-73 : t.OLYo No Change
ERFIS F004 * 2.6kGa I No Change

* Per caicUlation sotion 3A.12, the tightening of the calibration tolerance il based on past
performance and indicator readability.

b. Loop CalibritIon Tolerance (As Left) ,M To
Indicator :* 2.5% * 2.0%
Recorder .t l.0% No Change

MRFIS *+2.6kOal 4353kGan

c. Thp Setpoint LSL-107-5A & B Erom
Auto Suction Xfer & "CST LEVEL LO" Alarm 12.1 mnV 12.2 mnVJN
"INST PWP TR13L" Ala 10.2 mV4. Ng cng

d. Head correction to remain at; 4"H20

c. Insert a 9-polnt module calibration for *io following Instnrments:

Traumltmte Lt Irlcaor Lcvel Recorder ERFIS
LN 0 A B B , U-1074 LR-I3-73 PNt ID FOO0

Ingut Out _ lguput Output Input Output input Output
394.0 InWC 50.0 mV 30.0 M00.0Y 5.0 nV 100.0% 3K0.0 mY 4 77.1Tgd

355.0 InWC 46.0 mY 46.0 mY 90.0% '26.0 mV 90.0 . 46.b mY 429A Ipl

296.5 InWC 40.0 mV 40.0 mV 75.0 % 40.0 mt 75.0 % 40.0 mV 357.8 KpS

199.0hkWC 30.0mV 30.0mV 50.0% 30.0tnV 50.0% 30.0m0V 238.6 Kgal

10151inWC 20.0mYV 20.0mV 25.0% 20.OmV 25.0% 20.0mV 1PW Kai

43.0inWC 14.0 mV 14.OMV lOA1A 14.0mVn 10.0% 14.0nmV 47.7 Kg8)

4.0 nWC I0.OrmV I0.OmV 0.0 % l0.OmV 0.0 % lO.OmV O.OKhjj

-U--,

3.1.b.

I.

The following comments/recommandations apply:
Con

,Replace current 0% and 100% callbraltonpoints wIth 10%
qnd9O% calibration point at gion abow, per recom-
mendation 5.4.3, so that two sided Loop ae-found and module
as-lefl tolerances can he qppiled vice current single sided
tolerances ar 0% and 1OO. El

Sign & Date - _

icur

.1

Wrcnnont Yanke8RE Representative

3.2. Vetmont Yankee Reactor Engineering

3.2.a. None

Co r

/ 11i151fSign &: Date
Vermont RE Representative
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t I it 'I '- . 14m pt yafet $etpolnt CrntmTPro "' ',
'; laRdepyiRowotfcaculikonm V'V(723 Rev.3

, * ,, ' ,

.AT' o

-V-. U~~-

, I

33. Vermont Yankee Operations

3.3.a. Review al&Tmpon sheets (9-3S- and 9-3-T-g)

,/a t* Date ,9ffgn lato

awoo

3.4. Vermont Yankee Systems Manager
-Qug Comments

3.4.e. This analysis suppor th dcslgn basLis for the HPCI System _ _

and Condensate Dembheralised Water Transfer Systom.

Sign & Date F z " ngi # n
Vermont ng epresentatve

35. YNSD NuclearEngineeing
Concur Comments

3.5.s. Custom Technical Specifications (After setpolnt change to 12.2 mV)
I. Process Limit used in aut trnisfer scipoint evaluation: > 2.2 Inches 0
2. Potential Normal Trip Point CST Level -29S inches' 0
3. Potential Accident Tlip Point (LOCA)** ST"evol-28,0(nches l
4. Potential Accident Trip (HELB): : 4,,t ;

3,5.b. Improved Technical Specifications (After setpolnt change to 122 mV)
I . Process LimIt used in autounsfer etpoltt evaluation ?2 28,2 Inchesj 0
2. Potential Normal Trip Point CS0 Level - 2925 nches*
3. Potential Accident Trip Point (LOCA)" CST Level - heso
4. Potential Accident Trip (HELB): -S7

a Referenced to Tank Bottom
** Small break LOCA

Sign & Date /i@ Ic V I )//3/y?
YNSD NED Req=*4tatiYe

3.6. Vemmont Yankee DBD Manager
,// p dx5 Yes No

3.6.&. The DiI:D should referene this enulysis.
The DBD Is complete (an AP40028 to follow)

The DBD is not complete. Incorporato reference to this analysis as 0 (~
appropriate.

Sign &k Date

3.7. Vermont Yankee Licensing Impact Yes No
3.1.a. FSAR Changes (AP-0028 to follow) Noe a a

3.7.b. Other impact on licensing basis:

Sign & Date

Yes

P g Mnag

No

I // -A'5c. ,, x,
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rV-Tc
Vermont Yankee Setpoint Control Program

Interdepartmenal Review of Calculation VYC.723 Rev. 3

3.8. Vermont Yankee ITS Manager
Yes

3.8*. 'This analysis provides an input to the ITS. An Allowable Value applies. O
Allowable Value N-A

No
6-

3.9.b. ThIs analysis provides an Input to Technical Requiremrits Manual.
Incorporate as appropriate. N/A

0 a

101, - /J/Sign & Date , gvO17, e0 ll
1P- k -Ma ger

F.;, t-S- T_=_ . .

3.9. Other Dopartmoent(sProgrm(s) N

3.9.a. Impact assessment/recommendations; I

Sign & Date

Concur

,B~rmi~aager
_I /-23-S K

4. Setpoint Program Manager
Completed

4.1. Concurs with above.
4.2. Interdepartmental Rcview form (copy/steps I through 3) Incorporated 13

Into calculation.
4.3. Calculation has been approved. O Approved on__________
4.4. AP.0028 commitments have been assigned and forwarded for

incorporation Into the Commitment raclking System.

Sign & Date
"rgSamn M cgr

5. Post-Approval Requirements

a. E&C (perform as appropriate):
* Initiate AP0022 Setpoint Change Requost
* Update MPAC
* Revise calibration/functlonal/logic test procedure
* Inform the following after changes are implemented:

- Setpoint Coordinator
- Sotpoint Program Manager
- Taining (notified via AP-0022 If Initiated)
- Operations (notified via APN022 if Initiated)
- Design Engineering

b. Setpoint Program Manager Update Program Manual
(after step 5,a).

c. Setpoint Coordinator. Update Setpoint Data iase
(after step 5.0)

d. Design Engineering: Initiate FSAR/DBD changes,
as appropriate (if DBD has been completed

/b~Cc~e Pc ^;Aj- ' o ? yut ,4rZ
VyZ! -54

AP002 -- / vye a Va3 -0-3 -G I

AP0028 t

AP0028 VVCp 7a0 3.83 -c 3

AP0028 01(fQ207?3Ro3:-2

4PaOZ8 VY6C O70P-03o -0-



--BP- IIzJUU Ul:U9FM

VeoMrt YnACo Setpoint Control Profusn
Jntcrdepaztcntal Review of Calcuaion VyC-723 Rev. 3 -AG 9/9

U o
Comments:

1) Arz> -7 /ZJ lb- 7T i H ugZ^ AJ3Lr

/f,, V1Y_-nV c AL' A e!wmu

Hengerle, GeorgeI

From:
Sent:
To:
Cc:
Subject:

Hengerde, George
Monday, November 23, 1998 4:47 PM
Lynch, Joseph
Vibert, Roger; January, Richard; Lewis, John (C)
HPCI CST Level Calculation WC-723

9/

Joe: VYC-723 has been approved (11-23-98). Lillian had one comment that I will convert to a Fluid System 0028: Ensure
VYC-1 844 incorporates the actual setpoint to document the 75,000 gallon requirement Is satisfied. The setpoint changes
(<1-inch) but John Lewis reviewed the plant calibration data and determined the "As Left" setpolnt Is within the new
setpoint tolerance. GJH



VY CALCULATION CHANGE NOTICE (CCN) VYC-723 Rcv. 3 CCN-01

Page I of Pr-z

CCN Number: 01 _ Calculation Number: VYC-723 Rev. No.P 3 ortJX i28

Calculation Title: Condensate Storape Tank Level (HPCI) Monitoring

Initiating Document: Technical Specification vroposed change No. 217
VYDC/MMlTM/Spec. NoJ other

Safety Evaluation Number: N/A (See Description of Change Below)

Superseded Document: NIA

Reason for Change:
Evaluate the impact of the increase in Technical Specification Surveillance Interval from Monthly to Quarterly on the Logic test
performed Monthly in OP-4363.

Description of Change:
1. This Change is a CCN because, for these loops, the identified impact is not technically significant relative to the existing

calculation's output.
2. Evaluate CTS Quarterly testing interval on calculation outputs.

OP-4363 currently calibrates the tripping devices on a Quarterly basis, a functional test of the logic is performed monthly.
VYC-723 Rev. 3 provides the uncertainty for the tripping devices on a Quarterly calibration interval. A statement was added
to the Calculation Objectives & Conclusion of VYC-723 Rev. 3 to include an evaluation of the impact by increasing the
CTS Functional Test Interval from Monthly to Quarterly. Also, a description of the functional testing methodology was
added to section 2 of VYC-723 Rev. 3.

3. Address open Recommendations of VYC-723 Rev. 3.
A. The open recommendations of VYC-723 Rev. 3 are contained under commitment UND-9910.4_0 (Review calculations

completed per the new setpoint program to determine if recommendations appearing in the calculations have assigned
tracking methods). No open items were assigned to this CCN due to the on going work of UND-99104_00.

4. This CCN and associated output does not require a Safety Evaluation. The CCN is not an implementing document. Any
changes to plant procedures would be screened during the procedure change process.

Technical Justification for Change:
Technical Specification proposed change No. 217 requests surveillance test interval change from monthly to quarterly.

Conclusions:
For CTS Quarterly:
1. The existing setpoints, uncertainties and calibration tolerances support the Quarterly functional testing interval.
2. The Setpoints and calibration attributes remain unchanged.
3. For the purpose of Logic - only Functional Testing. where relay actuation to a known input is not a requirement. a Quarterly

Functional Interval is supported by this calculation.

Prepared By/Date Interdiscipline Review By/Date Independent Review By/Date Approved By/Date

0. AQ0
H. Lcwis 1115100 SEE nKVVEWark S.VMIW 2:/IO Ar e

Installation Verification I.) W M NW i l
Signature IDat

Note: VYAPF 0017.07 should be included immediately following this form. VYAPF 0017.08 (Sample)
AP 0017 Rev. 5
Page I of I
Dl #99-381
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VY CALCULATION DATABASE INPUT FORM

VYC-723-CCN-01 3 NIA N/A
VY Calculation/CCN Number Revision Number Vendor Calculation Number Revision Number

Vendor Name: N/A PO Number: N/A VYC-723 Rev. 3 CCN41

Calculation Type (Originating Department): VY Desiien Enaineering (El&C) Page 20orw2

Implementation Required? O Yes M No A.0. M 41_z
Asset/Equipment ID Number(s): Same as currently represented by the VY Calculation Database

Asset/System ID Number(s): Same as currently represented by the VY Calculation Database

Keywords: No New Keywords

General References
Reference i Reference rile (including Rev. No. and DMte if applicable) (See App. A. Section 3.1.7 for Guidance) Critical Reference ( -

No New References
i 1 .

Design Input Documents - The following documents provide design input to this calculation.
Document t Document Title (including Rev. No. and Date, if applicable) Critical Reference (_)

No New Design Inputs

Design Output Documents - This calculation provides output to the following documents.
Document i Document Tile Critical Reference (-

_ OP4363
2 Setpoint Matrix

3 FSAR

I _I 1I
I - I

4 4.

J. 4-

VYAPF 0017.07 (Sample)
AP 0017 Rev. 5
Page I of I



Calculation Number: VYC-723

Open Item

I. Nnne

VY CALCULATION OPEN ITEM LIST

Revision Number. 3 CCI

Resolution

Page I of I

VYC.723 Rcv. 3 CCN-01

I Number 01 paze 304r.2.0
. A.

Method of OX Tracking or Date Close 742#eI

VYAPF 0017.05 (Sample)
AP 0017 Rev. 5
Page 1 of 1



Condensate Storage Tank Level (HPCI) Monitoring VYC-723 Rev. 3

1. PURPOSE ,5 1 3ftv5 CCA Ji_.

1.1. Calculation Objectives Z4-2-B 1O0
This calculation has been developed in support of the Vermont Yankee Setpoints
program and covers instrurhent loops LT-107-5A and LT-107-5B in the Condensate
and Demineralized Water Transfer System and has the following major objectives:

1. Document the instrument loop functions and the basis for the setpoint(s).

2. Establish the total loop uncertainty for each output function and verify
consistency with the design basis.

3. Calculate the limiting setpoints and Allowable Value (AV) for inclusion in the
Improved Technical Specifications (ITS) If applicable.

4. Evaluate the adequacy of the existing setpoint and calibration limits.

5. Provide as-found and as-left tolerances for use in instrument calibration and
functional test procedures. Determine Measuring and Test Equipment selection
requirements. Verify and document process corrections, instrument scaling, and
calibration methods.

6. VYDEP-15 requires that applicable operating procedures, alarm responses, and
standard, off-normal, and emergency operating procedures be included in the
evaluation. This requirement is accomplished by the Inter-departmental review
which supplements the WE-103 review process.

cp6I-oI .-
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Condensate Storage Tank Level (HPCI) Monitoring 5ib 5  l^ 3. VYC-723 Rev. 3
-4 2.O8f03

at the correct level could result in failure of the HPCI system to supply makeup water
to the reactor.

Calculation of the CST level indication loop and level recording loop functions could be
performed using the Class 2 approach because these loops provide no automatic
function and provide indication to support operator actions and post accident
monitoring. However, for simplicity, the Class 1 approach will be used throughout.
Standard methods employed in this calculation are explained in the Design Guide,
special techniques and criteria are explained below.

2.2. Criteria

2.2.1. Special Criteria

The Indicator, Recorder, and ERFIS loops evaluated under this calculation are
functionally tested and calibration checked as loops [Ref. 6.12] by applying
pressures to the transmitter, and then verifying the output indication is within
tolerance.

The alarm units are functionally tested and calibration checked as individual
components only. Since the transmitters are functionally tested and calibration
checked as both modules and as part of the above mentioned loops, they will

CC13-OIs be evaluated for both situations under this calculation.

2.2.2. Software Criteria

Calculations in Attachment D (Mathsoft MathCad 7 Professional) were
manually verified using a hand calculator in accordance with WE-108
(Computer Codes). No errors were found in the manual verification of.the
calculations performed.

MathCad 7 stores numbers with a 15-digit accuracy, all calculation outputs
displayed within the calculation are rounded from the values stored in MathCad
7. Rounding errors induced by MathCad 7 are assumed to be negligible.

Computer specifications:
Gateway 2000 G6-233 - Serial number 0008583505 (1214/97)
Intel Pentium It, 233 MHz we MMX Technology
96 MB RAM
Integral Math Co-Processor

Software specifications:
MicrosoftO Windows® 95
MicrosoftS Word Version 97 SR-1
Mathsoft MathCad 7 Professional

2.3. Assumptions

2.3.1. Calibration of instruments is assumed to be at a temperature within the ranges
shown in the following table. The control room reference temperatures are per
the design guide [Ref. 6.1]. The Condensate Storage Tank is located outside

Vermont Yankee Design Engineering Page 9 of 28



VY CALCULATION SHEET

Calculation Number VYC-723 Revision Number. 3
--------- r-,

CCN Number: 01 Page 6 of I I >

Isert I Functional Test -Per the Technical]Specifications Surveillance Functional Tcsts arc p rformned _
i_ Monthly. Technical Specification Proposed change No. 217 and TS Table 4.2.1 (Note I) suggests

Quarterly Functional Tests are a viable option. Per OP4363, Rev. 25, the Functional is implemented
by isolating the level transmitter and bleeding off the pressure until the trips are actuated and the relays
change state appropriately. Since the Functional Test is not to know inputs it is essentially a logic test
only.

\tX aliraton -Calbraionis perfonned using known inputs on a quarterly basis.

� C(.1*1

Z-3�0

) i)WOD

VYAPF 0017.03 (Sample)
AP 0017 Rev. 5
Page 1 of I



Condensate Storage Tank Level (HPCI) Monitoring VYC-723 Rev. 3

C s t T LM oVYC-72 3 Rev. C
considerations: Pabv. 7 of J 2.S ML

a) The analyzed drift data shows the 50% point to be the largest value at '92-9)b
1.2237% with the 0% value at 1.0625%, and the 100% point at 1.0604%.
The 50% analyzed drift value is largest, and will be used as a
conservative drift value.

b) From review of this drift analysis and the histograms, the data exhibits a
near-normal distribution for all points. As indicated in the time
dependency discussion for the OP-4363 CST Level Computer Point Loop
(Attachment L), some time dependency is exhibited at the 100% point
However, the Significance F at all points is much greater than 0.05,
indicating no correlation between drift magnitude and time interval. Since
there is no indication of a drift to time relationship, the 114-day Analyzed
Drift Term will be derived directly from the 82-day ADR term.

c) The average drift value for this group is -0.2293% at the 100% point, -
0.2163% at the 50% point, and -0.1580% at the 0% point. Since these
values are all more than 0.08% (N s 40 and STDEV 2 0.25%). this term
must be considered as a significant bias term [REF. 6.11].

ADRb6. = -0.2293%

d) The ERFIS loop ADR value for the operating cycle is calculated directly
as follows:

*<ADR,1 44).p = ADR2.O i 1.2237%

2.3.18. Given that Analyzed Drift (ADR) data is available for each of the loops and
components evaluated under this calculation, and given that these loops and
components will be evaluated for mid environmental conditions for the Control
Room and CST (i.e. normal conditions), then it is assumed that the Analyzed
Drift (ADR) term for each includes the Temperature Effect (TE), Readability
(RD), M&TE Uncertainty (MTE), Barometric Pressure Effect (PB), Power
Supply Voltage Effect (VE), Humidity Effect (HE), and Radiation Effect (RE) for

tcc~kl each of the associated loop components [Ref. 6.1 section 3.6.5] under both
tdHi SEE >REW normal and accident conditions.

3. INPUT DATA

Data used to calculate loop uncertainties, process corrections, setpoints, and decision points
are tabulated below with the applicable reference or basis noted.

3.1. Process and Loop Data

Process data used to evaluate process corrections, decision points, and setpoint
limitations are tabulated below with the applicable references.

Vermont Yankee Design Engineering Page 14 of 28
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Calculation Number: VYC-723 Revision Number. 3

CCN Number: 01 Page--E of I9

Insert 2 2.3.19 For the Functional Test interval, either Monthly or Quarterly, there are no til
instrument effects associated with the logic test.

VYAPF 0017.03 (Sample)
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Condensate Storage Tank Level (HPCI) Monitoring PM3C 9 oLIio VYC-723 Rev. 3
- G3. rMZ_ ilAeco

5.4.7. G-191175 Sh. I shows ES-1-156-5 (C(6) with no connection to LT-107-SB loop orto
LT-16-19-38B (see CWD 1229A). Revise accordingly.

5.4.8. LR-23-73 connections on G-191 175 Sh. I (L-13) do not agree with MPAC. Show LT-
16-19-38B connected to LR-23-73 via LSH-16-19-38B as does CWD 1229A. MPAC
says LT-17-19-38B feeds Red pen of LR-23-73. Revise accordingly.

5.4.9. MPAC references CWD 526 for LR-23-73; cannot find any connections related to LR-
23-73 on CWD 526. Revise accordingly.

5.4.10. G-191175 Sh. I shows ES-16-1943 (M-1) with no connection to LT-107-5A loop. Also
indicates LT-I6-19-38A & 38B are both powered from ES-16-19-43, however, CWD
1229A shows only LT-16-19-38A from ES-16-19-43 and LT-16-19-38B from ES-1-1S-

.S R accord'n ly.

5.5. VYDEP-15 Impact Considerations

VYDEP-15 Section 2.1 (Ref. 6.5] requires that applicable alarm responses, standard
and off normal operating procedures, and EOPs be included in the evaluation. This
calculation will evaluate the accuracy of loop components, including indicators and
recorders where applicable. The accuracy determined by this calculation will be used
as an input for generic evaluations for alarm response, operating procedure, off
normal operating procedure, and EOP impact. The interdepartmental review will also
ensure associated procedures or operator interfaces are considered as an output of
this calculation. Therefore, this calculation adequately addresses the impact to the
Ucense and Design bases of the plant as well as the impact to plant procedure and
operations.

The following has been considered and is either addressed in this analysis or via the
Inter-departmental review process:

FSAR changes
Technical Specifications (Custom & Improved Technical Specifications)
Procedures
Technical Programs
Prints
Related Design Basis Calculations (inputloutput)
Design Basis Documents
Based on the above, afl impact considerations of VYDEP-15 are addressed.
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CCN Number: 01 Page 1 D of I9I

Isert 3 .. 1 Fr the purpose of Logic - only Functional Testing, where relay actuation to a known input is
\ ot a requirement, a Quarterly Functional Interval is supported by this calculation. thz
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APPENDIX H

REVIEW CHECKLIST
(ER 961090_01)

N/A any items not applicable to the calculation or CCN.

Requirement

1. Ensure the title page is properly filled out (items that are applicable).

. Calculation or CCN number on cover
* Title reflects subject
* Correct QA record status box checked
* Page numbering and count is correct
* Cycle number Is included ('NA' if not applicable)
* Initiating document is listed
* SSC l.D. numbers listed
* Vendor calculation and revision number listed
* Vendor safety class P.O. number listed
* Superseded calculations listed
* Keywords assigned
* Computer codes (input/output) listed
* Signatures and dates are included and are in correct chronological

order. The title page reviewer and approver dates do not predate
other dates in the calculation

2. The following forms are properly filled out and attached (if applicable):

. Review forms VYAPF 0017.04 (Ensure dated signatures form the
preparer and reviewer are included and all comments have been
addressed)

* Open Item Listing VYAPF 0017.05

* Evaluation of Computer Code Use VYAPF 0017.06

. Calculation Database Input VYAPF 0017.07

* Calculation Change Notice VYAPF 0017.08

3. Ensure review of the calculation can be done without recourse to the
originator.

4. Screening Evaluation/Safety Evaluation included.

5. Ensure individuals responsible for each portion of the calculation are
identified when multiple preparers and/or reviewers are used.

VYC-723 Rev. 3 CCN-O0

Page 11 orJt 2D
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Preparer Reviewer
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JU/4

A1/f
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Appendix H
AP 0017 Rev. 5
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APPENDIX H (Continued)

Requirement

6. Ensure that the calculation contains a title page, table of contents,
calculation objective,method of solution, design inputs and sources,
assumptions, calculation, results, conclusions and references.

7. Ensure that each page has a page number, calculation number, revision
number and CCN number, if applicable.

8. Ensure that every page of every attachment (or Appendix) contains its
attachment (or Appendix) number.

9. Ensure that the methods for revising and correcting the calculation meet
the requirements of App. C of AP 0017.

10. Ensure that the legibility requirements of App. D of AP 0017 have been
met.

11. Ensure that the appropriate design inputs (e.g. QA records) were used and
the source of these inputs are clearly referenced.

12. Ensure that the calculation design information, both external and internal
requirements have been met.

13. Ensure that if design specifications were used as input to the calculation
the performance characteristics are independently verified and
documented.

14. Ensure that all reviewers' comments have been addressed.

15. Ensure that input and modeling uncertainties are explicitly addressed in the
calculation. (ER 961090_02)

16. Ensure that any restrictions and/or limitations on the use of the calculation
are clearly stated.

17. Ensure that computer codes are used in accordance with App. E of
AP 0017.

18. Ensure that the applicable input considerations from App. C to AP 6008
have been incorporated and are explicitly addressed within the calculation.

19. Ensure review of 1 OCFR50.46 reporting requirements has been
documented for analyses which assess conformance to 1 OCFR50.46.

VYC-723 Rev. 3 CCN-OI
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Appendix H
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APPENDIX H (Continued)

20.

Requirement

Ensure relevant conditions/limitations have been reviewed for their effect
on this calculation and the review is noted in the calculation.

VYC-723 Rev. 3 CCN-OI

Pagel3Pwze R o

PreparerReviewer

PREPARER [ _REVIEWER
Name (print) John H. Lewis Name (print) Mark S. McKinley

Organization Excel Services (VY Design Eng) Organization Excel Services (VY Design Eng)

Signature 1 t MY Signature _ _ _ _ _ _ _ _ _ _ __- _

Date ?,41 0 Date I /

Appendix H
AP 0017 Rev. 5
Page 3 of 3
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VY CALCULATION REVIEW FORM

Calculation Number. VYC-723 Revision Number. 3 CCN Number: 01

Title: rnnr1PncnPZ Vtrrnn^ Tnnl t T.^k Jl fta s+ Me iI
. .- -- i II a r

Reviewer Assigned: Mark McKinley Required Date: 2/15/2000

Comments* Resolution

VYC-723 Rev. 3 CCN-OI

Page I'at I

.e. A-AQl z45ao
-Revewsh1"~ AettADA32 te-;13H AM 012 ~' 4A-+ eanip~e',-.

Re v ew Date a S.'Reviewer Sgature Date

Method of Review: fi'Calculation/Analysis Review
O3 Alternative Calculation
o Qualification Testing

Calculkion Preparer (Comments Resolved) Date

t4 1. AQ./ 51c
Revie r Signature (Comments Resolved) Date

*Commnents shall be specific, not general. Do not list questions or suggestions unless suggesting wording to ensure the correct interpretation of issues.
Questions should be asked of the preparer directly.
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VY CALCULATION REVIEW FORM

Calculation Number- VYC-723 Revision Number: 3 CCN Number: 01

Title: Condensate Storage Tank Level (HPCI) Monitoring

Reviewer Assigned: I&C Department Required Date: 2/15/2000

Comments* Resolution

VYC-723 Rev. 3 CCN-O I

Page l4f tZLr

(.0 A2 -z(1uo-,:: ~~'

_ , /zv
Reviewer Signature Date Calcu tion Preparer (Comments Resolved) Date

1ACD t3. A= , 4J460
Reviewe ignature (Comments Resolved) Dat

Method of Review: Er~alculation/Analysis Review
o Alternative Calculation
O3 Qualification Testing

*Comnments shall be specific, not general. Do not list questions or suggestions unless suggesting wording to ensure the correct interpretation of issues.
Questions should be asked of the preparer directly.
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Calculation Number. VYC-723 Revision N

Title: Condensate Storaye Tank Level (HPCI) Monitoring

Reviewer Assigned: Reactor Engineering

Comments*

Ai2 C-Go en zA el . ED

ULATION REVIEW FORM

lumber: 3 CCN Number: 01

Required Date:

Resolution

2/15/2000
VYC-723 Rev. 3 CCN-OI
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A id, /H*/ ZZ-7_ I

Rviewer Signature Date Calculation Preparer (Comments Resolved) Date

Method of Review: J5)Calculation/Analysis Review
3 Alternative Calculation A/A Ai (Comevd) D te

O Qualification Testing Reviewer Signature (Comments Resolved) Date

*Comments shall be specific, not general. Do not list questions or suggestions unless suggesting wording to ensure the correct interpretation of issues.
Questions should be asked of the preparer directly.
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VY CALCILULATION REVIEW FORM

lumber 3Calculation Number: VYC-723 Revision N

Title: Condensate Storage Tank Level (HPCI) Monitoring

Reviewer Assigned: Operations Department

Comments*
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CCN Number 01

Required Date:

Resolution

2/15/2000 VYC-723 Rev. 3 CCN-O1
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-0eviewer Signature Date Calculation Preparer (Comments Resolved) Date

Method of Review: Etalculation/Analysis Review
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CCN Number: 01Calculation Number: VYC-723 Revision IN

Title: Condensate Storace Tank Level (HPCI) Monitoring

Reviewer Assigned: System Engineering

Comments*

/ye A( eAwrs,

Required Date:

Resolution
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Method of Review: fE[ alculation/Analysis Review
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Title: Condensate Storage Tank Level (HTPCI) Monitoring

Reviewer Assigned: NED

Comments*
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Resolution
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Reviewer Signature Date Calculation Preparer (Comments Resolved) Date
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Safety Analysis Review Screen

Calculation No. \JIV-723 Rev. -3 CCN.

This screen is designed to determine if new or revised setpointluncertainty
analyses require review by responsible VY department.

If necessary the calculation preparer can contact the responsible department for
assistance in completing the screen.

No Question Answer'

1. Has the analytical limit for either normal, accident or
environmental conditions changed?2  &)

If the answer to question I is No the screening is complete and no review
by responsible department is necessary.

If the answer to question I is Yes or Unknown, proceed to question 2.

2 Is the setpoint applicable to any of the analysis In the
following areas:

Short-term containment analysis? (GE/OPL4A)
Long-term containment analysis? (GE/OPL4A)
Torus Temperature? (DE&S)
Appendix R? (DE&S)
LOCA? (GE/OPL4)
EQ HELB/Heatup ? (DE&S)
EQ Radiological? (DE&S)
Reactor physics? (GE and DE&S)
Transient analysis? (GE/OPL3 and DE&S)

A yes to both questions (1) and (2) requires documented review by the VY
department responsible for the safety analysis(es) affected. 4

See Notes on Page 2
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r- o

Calcuton Preparer

Comments:

I _12-2z W
Date '
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Condensate Storage Tank Level (HPCI) Monitoring VYC-723 Rev. 3

I

QC!"NOZ Pi goCI.4

1.2. System & Components

This calculation applies to the Condensate Storage Tank Level Monitoring Loops
which provide automatic HPCI suction transfer as well as Post Accident Monitoring
level indication. The specific components addressed are as listed in Table I below.

Table I
Component Identification

Tag Number Manufacturer Model RacWCabinet Description SYS Flow CWD
_ (MPAC) Diagram j (B-191301)

50- COND STORAGE 107 G-191176 Sheet
LT-107-SA GE 555111ADAA3A CST Local TANK LEVEL Sheet 1 1229A

EB Rack 25-66 TRANSMITTER

LT-107-S8 50- COND STORAGE 107 G-191176 Sheet
GE 555111ADAA3P CST Local TANK LEVEL Sheet I 1229A

Bk Rack 25-66 TRANSMITTER

LSL-107-5A 50- CRP 9-20 HPCI CSTLEVEL 107 G-191176 Sheet
LSL-107-SB GE 560321AAAC1 SWITCH Sheet I 1229A

L -107-5GE 180 CRP 9-6 CONDENSATE 107 G-191176 Sheet
STORAGE TANK Sheet I 1229A

LEVEL
INDICATOR

ES-16-1943 GE 50- CRP 9-20 ATMOS CONT PCAC G-191175 Sheet 1229
570062FMC1 SYS AND PRIM Sheet I

LEAK DET
POWER SUPPLY

ES-14156-5 GE 50- CRP 9-20 ATMOSPHERIC PCAC G-191175 Sheet
570062FMCI CONTROL Sheet 1 12298

SYSTEM POWER
SUPPLY

LR-23-73 Foxboro N-E2742RAB CRP -3 CST LEVEL HPCI G-191169 Sheet
RECORDER Sheet 1 229A

(GREEN PEN)

f\*_ l A A.@ UP_ Gus e rl~nu+ .OO CDAr .*ao 0Eeln1o, , ..... J r

II

f.. '-I-t
C 60t'CCnrd) iwcod E D0 l~c2q9-'o/ J1

The high pressure coolant injection (HPCI) system provides emergency core cooling in
the event of a small line break in the nuclear system that does not result in rapid
depressurization of the reactor vessel simultaneous with a loss of normal auxiliary
power. The H-IPCI System permits the reactor to be shutdown while maintaining
sufficient reactor vessel water Inventory until the reactor pressure drops sufficiently to
enable low pressure irnection systems to be placed in operation. The HPCI turbine-
driven pump is designed to supply make-up water into the vessel at the rate of 4250
gpm over a reactor pressure range of 1135 to 165 psia.

The Condensate Storage Tank Is the initial source of water volume for the HPCI pump.
.When level has decreased to a low level setpoint, HPCI suction is transferred to the
suppression chamber. These channels provide the indication and trip actuations
associated with these functions.

Vermont Yankee Design Engineering Page 7 of 28
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Condensate Storage Tank Level (HPCI) Monitoring VYC-723 Rev. 3
CC OL Ps o'( 6

considerations:

a) The analyzed drift data shows the 50% point to be the largest value at
1.2237% with the 0% value at 1.0625%, and the 100% point at 1.0604%.
The 50% analyzed drift value is largest, and will be used as a
conservative drift value.

b) From review of this drift analysis and the histograms, the data exhibits a
near-nonnal distribution for alt points. As indicated In the time
dependency discussion for the OP-4363 CST Level Computer Point Loop
(Attachment L), some time dependency is exhibted at the 100% point.
However, the Significance F at all points Is much greater than 0.05,
indicating no correlation between drift magnitude and time Interval. Since
there is no indication of a drift to time relationship, the 114-day Analyzed
Drift Term wiU be derived directly from the 82-day ADR term.

c) The average drift value for this gup Is -0.2293% at the 100% point,-
0.2163% at the 50% point, and -0.1580% at the 0% point. Since these
values are all more than 0.08% (N • 40 and STDEV a 0.25%), this term
must be considered as a significant bias term [REF. 6.113.

ADRN.. = -0.2293%

d) The ERFIS loop ADR value for the operating cyde is calculated directly
as follows:

*; XADR,14= ADRa2.o., =i±1.2237%

2.3.18. Given that Analyzed Drift (ADR) data Is available for each of the loops and
components evaluated under this calculation, and given that these loops and
components will be evaluated for mild environmental conditions for the Control
Room and CST (i.e. normal conditions), then it Is assumed that the Analyzed
Drift (ADR) term for each Includes the Temperature Effect (), Readability
(RD), M&TE Uncertainty (MTE), Barometric Pressure Effect (PB), Power
Supply Voltage Effect (YE), Humidity Effect (HE), and Radiation Effect (RE) for
each of the associated loop components [Ref. 6.1 section 3.6.5J under both

Let R~- c

Data used to calculate loop uncertainties, process corrections, setpoints, and decision points
are tabulated below with the applicable reference or basis noted.

3.1. Process and Loop Data

Process data used to evaluate process corrections, decision points, and setpoint
limitations are tabulated below with the applicable references.

Vermont Yankee Design Engineering Page 14 of 28
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2.3.20 The input card for ERFIS PTID F004 (Condensate Storage Tank Level) is being
replaced with RTP Corp. model RTP843612X (A/D card) and RTP-7436/50 (gate card)
under EDCR 99404. The new ERFIS input card is more accurate than the existing
ERFIS input card. See attachment J for the new input card specifications. The stated
accuracy is for both cards combined. The uncertainty calculated for the existing
Analogic input card is bounding and is therefore conservative. In addition, the
uncertainty of the ERFIS input is bounded by the uncertainty of the control room
indication. Primary indication is the control room indicator.



Condensate Storage Tank Level (HPCI) Monitoring WYC-723 Rev. 3

)

CC00-°z Pf 7?or 1S

3.7. Power Supply ES-16419-43 & ES-14I56-5 Data

Table 9
Power Supply Input Data

Basis Description Data

Ref. 624 & Output voltage 52.5 ± 8% Vdc (52.5 ± 42 Vdc)
Attachment I Output current 0 to 50 mA for up to 5 transmitters

Ref. 6.24 & Source voltage range 107-127 vac (50-60Hz)
Attachment I 120 cps Ripple ± 0.03%f rms

Operating Temperature Range 40 0F to 120 0F

3.8. ERFIS Computer Point F004 Input Data

Table 10
ERFIS Computer Point Input Data

Basis Description Data

Attachment J ITG-9500 Input Channels Per Rack 16
Input Types and Ranges ± 160, ± 80, ± 40, ± 20 mVdc
Overrange/underrange 1%
Gain Accuracy (30 day) 0.01% rdg + 0.01% FSR max at 250C
Gain Accuracy (1 year) 0.05% FSR, 0-6D0C
Input Power Requirements 104-125 volts AC, < 20 watts
Operating Temperature 0 to 550C (32 to 1300F)
1-,Humidity 0 to 95% (non-condensing)
Drift Not specified

AttachmentJ Accuracy7 = (0.05%x8Omv) ±0.0625%
(80mV-16mV)

Ref. 6.25 & Att J Input Span 16 to 80 mVdc

Ref. 6.12 Indication span 0 to 477.1 kGAL

Ref. 6.8 & AtL L Resolution 0.01 KGAL

Ref. 6.12 Calibration Input Span 10 to 50 mVdc9

Ref. 6.12 Existing Loop/Component Calib. Tot. ± 2.6 KGAL (0.545% span)

Assumption ERFIS Loop Analyzed Drift Bias - 02293% Span
2.3.17 (DAb;,)

Assumpt. 2.3.17 ERFIS Loop Analyzed Drift (DA) ± 1.2237% Span

WETBe RFS |tr-P J CANYON IS 3- IV"P ?NPIDe 4,111 WVF7 (bp(ro4XRP
A c r c ofAnalog to Digia 2. 1* 2 7q3or- A (c ~ xj+ cwr cEA Set rt1rir~ipl

e10to 5mAdc through10l personalitymor mdotdi l o

Measured as 10 to 50 mVdc at the transmitter output test termin

Vermont Yankee Design Engineering Page 20 of 28
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TELEPHONE & CONFERENCE MEMORANDUM
CTC GIE Np 8 OR ,

IATTACHMENT JL -I
DATE:

WITH:

BY:

RE:

August 13, 1997 VYC-723 REV.
Mike Flanagan (800) 237-2200 Page / of 7s 1
Customer Service Engineer
Analogic Corporation

Brian Davidson (301) 934-1226 7
Excel Services Corporation

ANALOGIC ITG-9500 and ITG-6600 Data Acquisition System
Equipment performance specifications for various input types

I contacted Mr. Flanagan to inquire into performance specifications for the Analogic
equipment which process Type OE thermocouple inputs to the DAS-

In the Vermont Yankee system. It appears that the ITG-9500 is used for the basic input
signal processing. The applicable performance specs of the ITG-9500 (which include
AID conversion and temperature compensation) are as follows:

16 Channels programmed for± 160 mVdc, ± 8OmVdc, ± 40 mVdc, or ± 20 mVdc

Resolution: 15 bits plus sign

Input Offset: I0jV max; Typical 39±V @ ambient

Gain Accuracy: ± 0.01% reading + 0.01% FS Max at 25C for 30 days;
1 year 0.05% FS reading (0-60 degree)

Reference Junction Compensation Error: ± 0.25§C Max @ ambient (Over 30 days)
± 0.005eC per C max (0-600C)

0.02GC per m

In the Vermont Yankee system, the ITG-5600 may also be used for input signal
processing. The configuration of the ITG-5600 includes separate circuit cards for
specific input signal types and processing functions. A typical ITG-5600 configuration
may include the following circuit boards:

AC1330 - Dual Analog Input Card

AC3000 - Self Test Module

AC4270 - Thermocouple Input (Type TV) ±21 mV FS

AC4600 - RTO Input

AC4900/4910 - High Speed Buffer (AID Converter)

AC4270 - Thermocouple Input (Type "EZ) ± 7.7 mV FS

CC: VYC-809

ANALOGIC.OOC Page 1 ot I



PPEDIX ATTACHMENT _I
VYC-723 REV. 3
Page 2 of

iTG-9500 Product Specifications C. OL

DWG ~1AnZRISTX

rumber of 0,aliulu 16
Input Typu WAn Range"

millivolt ranges ±160, ±80, ±40. ±20
overrange/underrango -1

Input Impodancm
1000 megohns with S0 pP common mods
>100 negohms normal mode at DC in-range
approx. 300o ohum DC overrange and AC

Reoluto
15 bits plus sign

Input Offset*
10 microvolts max., 3 aicrovolts typical at 25 degrees C
30 microvolts max., 1O Ricrovolts typical 0-60 degrees c

Gain Accuracy
0.01% reading + 0.01% FSR ioax. at 25 degrees C for 30 days
0.05% rSR, i.year, 0-60 degrees C

toference Tunction Compensation lrror
0.25 degrees C amax. at 25 degrees C over 30 days
0.005 degrees C/degree C max. 0-60 degrees C
0.02 degrees C per square root month

channel to Rfefrvios Teaperatur. Gradient Error
0.25 degree C adjacent channel
0.85 degree C vorst came (0.2 degrees C per channel)

Couversion Rate
-(independent of gain/offt-t/CWC readings)
160 raw conversions 1par second, minimum
with digital noise filter,,S conversions per second per channel

Common Mods noise Rejection Ratio
111 dB mIn. at 60 BZ C'ab'va v;*. uf& wlI w ;rttatl noise fditer)
106 dB =irk. at DC

Normal mode Nolse Rejection tatio
a6 dD min. above 50 Hz
b6dB min. S0/60 Hz vith digital filter

Kaxinum Common Nods Voltage
+200 volts peak

axi-us Vormal MoXde Voltage
SO1'RMS or DC sustained

O S i 472 surge vithstand
otfsr Stbilty

0-S microvolts per degree C max.
0.1. zicrovolts per degree C typical

Caim Stability
7 ppm per degree C max.
3 pp= per degree C typical
c+20 ppm per square root month typical



I

ATTACHMENT J
VYC-723 REV. 3
Page 3 of -
ccvj OI

CIC

Data Transmission Rat"

Ditbus 375 kbps
Maximum Cable Angith (tvisted pair)

10ooo feot at 375 kbpx

POWn AND ENV131

Paver
104-125 volts ACX<2,0 Vatts

Texperature
operating 0 to 55 degrees C (32 to 130 degrees P)
storage . -25 to 85 degrees C (-13 to 185 degrees r)

itw-dity
o to 95% non-condensing

Size
19Wv x 2-3/40h x O"d
19m relay rack mounting, 1 EIA rack unit

* including all error sources, draft tree, 30 3in Varmup
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PTID DESC:RXPTION CHD DMM DAS CWD SIGRA= r RAGwE

__

Eoos
E006
E007
E008
E009
E010
E011
E012
E013
E014
E015
E016
E017
3018
E026
E027
3028
E029
3030
E031
3032
E033
2034
E035
E036
E037
E038
E039
E040
E041
E042
E043
E044
E045
E046
F002
P003
F004
F005
P006
F007
F008
F009
Folo
F011

CONDENSATE
CONDENSATE
CONDENSATE
R PUMP A
mRm PUM a
mmR PUNP C
RRR PUMP D

PUMP A MOTOR WINDING
PUMP B MOTOR WINDING
PUMP C MOTOR WINDING
MOTOR WINDING
MOTOR WINDING
MOTOR WINDING
MOTOR WINDING

4XV BDS 2 KV

4XV BUS 3 KV
4XV BUS 4 KV

DC-1 BATTERY VOLTAGE
DC-2 BATSERY VOLTAGE
BATTERY A VOLTAGE *24V BUS

BATTERY A VOLTAGE -24V BUS
BATTERY B VOLTAGE +24V BUS

BATTERY B VOLTACE -24V BUS

120 VOLT VITAL BUS AC VOLTAGE

480 VOLT BUS 8 VOLTAGE

SOOBIE-379 LINE MVAR

NoRTHFIELD-381 LINE MVAR

480 VOLT BUS 9 VOLTAGE
RX FEED PUMP A MOTOR WINDING

RX FEED PUMP B MOTOR WINDING
RX FEED PUMP C MOTOR WINDING

312
312
312
350
350
357
3S7
357
357
312
338
250
251
343
560
560
560
352
352
352
352
352
352
352
292
292
370
364
872
873
368
613
612
613
612
518
518
1229A
524
526
524
524
S25
524
108

0/80
0/80
0/80
0/80
0/80
0/80
0/80
0/80
0/160
0/80
0/80
-80/80
-80/80
0/80
-9.83/76.2
-9.83/76.2
-9.83/76.2
-9.83/76.2
-9.83/76.2
-9.83/76.2
-6.25/20.8
-6.25/20.8
-6.2S/20.8
-,6.25/20.8
-80/80
-80/80
0/7.07107V
0/7.07107V
0/lOV
0/lOV
0/2. SV
0/1OV
0/10V
0/1OV
0/lOV
16/80
16/80
16/80
16/80
16/80
16J80
16/80
16/80
16/80
16/80

0-80MV
0-80KV
0-80HV
0-80HV
0-80KV
0-80KV
0-80KV
0-80mV
0-160KV
0-80KV
0-80KV
±80KV

0-80KV
TC-E
TC-E
TC-E
TC-E
TC-E
TC-E
TC-T
TC-T

TC-T
TC-T
180mV
±80KV
0-120VAC
0-120VAC

0-S0VDC
0-SOVDC
O-1SOVDC
0-4000KW
0-4000KW

55-65HZ

55-6SUZ
10-504A
10-SOMA

10-SOMA
10-SOMA
lO-SOMA

10-SOMA
10-SO0A
10-SO0
10-SOXA
10-SOMH

COOLIGE 340 LINE KW

COOLICE 340 LINE MVAR

HCC 89A
MOC 893
24 VOLT DC ECCS SI

24 VOLT DC EOCS SII
125V DC BATTERY BUS DC-2A

DC-A KW

DO-B KW
DC-A FREQUENCY
DC-8 FREQUENCY

CONDENSER A HOTWELL LEVEL
CONDENSER B HOTWELL LEVEL

CONDEN ATE STORAGE TANK LEVEL-

CONDENSATE.FLOW DIFF PRESSURE
DENIN WATER STORAGE TANK VOLUME

CONDENSATE REJECT FLOW

CONDENSATE PUMP DISCH HDR PRESS

RX FEED PUMP DISCH HDR PRESS
REACTOR FEEDWATER PRESSURE
GLAND STEAM HEADER PRESSURE

1608
1656
1611
1612
1617
1657
1616
1657
1616

Rev. 1
VY-85

VY-109 29
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kYC 723 J4: 3

EDCR 99404 Enclosure E
Page 1 of 2

ENCLOSURE(E) Ccto 02o

Procurement Information

All equipment required for this EDCR is classified as Non-Nuclear Safety (NNS) related and
Non-seismic. Consequently, no special purchase requirements or certificates of compliance are required.
The equipment to be used in this design change, including spares, is listed below.

Quantity Model # Description
I RTP 2000/20-000 Target Node Systemwith Ethernet Controller, Chassis, 115 VAC, with SOE.
4 7431/60-000 Universal 110 Sub System, 115 VAC
I 7416t2O-OOO RTP I/O Bus Termination Card
1 7414/31-005 RTP 1/0 Bus Cable, Controller/Host to Chassis, Non-PVC, 5 Ft.
3 7417/31-002 RTP 1/O Bus Cable, Chassis to Chassis, Non-PVC, 2 Ft
I RTP 200100-OOONT Full System Graphical Configurator, Windows NT.
7 8436/31-003 RTD Bridge, 100 Ohm Platinum, 16 Bit A/D, Calibration Source,

TB Connector
5 8436131-103 RTD Bridge, 10 Ohm Platinum, 16 Bit A/D, Calibration Source,

TB Connector
23 8436/30-003 Thermocouple Card, 8-Ch, 16 Bit A/D, CJC Senso, Calibration Source,

TB Connector
2 8455/38-101 Isolated Analog Output Card, 8-Ch, 12-Bit D/A Converter, 4-20 mA,

0-20 mA.
35 7436/50-003 Wide Range High Speed Gate Card, Card Edge Connector
37 7505/51-001 Crimp & Insert Card Edge Connector Kit
4 . 8436t24-012 161Bit AlD Converter Card
6 7436/10-001 DALCAL Card
I RTP 2000/30-000 1/0 Controller, Interface Card, Fan Assy.
1 060-5004-000 120 VAC Power Supply
I RTP 021-5419-000 Universal Chassis Interface Card

I Equipto equipment cabinet (Designated as 960-2)

75 Ft 3 Conductor - 12 AWG Cable, Rockbestos FWIII, or Equivalent
(To be used for DAS A/B Power feeds)

40 Ft I" Flex Conduit

I 20-Ampere circuit breaker. Bryant Type BRI 20, or equivalent

I 24 point terminal strip: plant stock.
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pP~qe 8 cF PS

pq } 5S cO f-I G1-5.2 RTP8436I2x AID Card Specifications

Sampling Conversion limes
(Frorn Data Output pulse to
Data Ready condition):

Solid State Gate 39.9 Ps

Fast Solid-State Gate 33.6 ps

Relay Gate** 10 ms*
7 ms*

Wide-Range Gate 45pse
100 Ps-

'Samp
previc

**San-
the pi

System Speed Sample a

A
V Fast

14-Bit AD 1i6iA AII 1213tAID

28.9ps 30.9ps 23.3ps

22.6ps 24.6ps 17.0ps

l0rns* lOms 10 ms'
7 ms** 7 ms** 7 ms"

34ps"* 34pig" 28.4ps't
10 s 100 PS" loopS*

led channel Is on the same gate card as the
slysb sampled chanmel

led channel Is on a different gate card than
eviously sampled charnel

1
and Convert Time + CPU Latency Time37

Gain Stability, Typical (ppml'C):

Solid State Gate

Fast Solid-State Ghte

Relay Gate

Wide-Range Gate

Gain Accuracy.

Zero Sabity (Typical):

Sofnd-State Gate Cards

Relay Gate Cards

1 2-it A/D 14-Sit A/D 1 6-3t AM 12

*100 ±85 ±85

*100 ±85 ±85

±50 *60 ±50

±85 *85 ±85

Less than :0.025% of Full Scale

Fast
2-1it AMl

100

±50

±85

±45 PVPC RTI: t0.003% FS/0C RTO (12-Bit A/D)
±0.0007% FSt°C RTO (1 4-Bit and 1 6Bit AID)

±0.5 pVl0C RTI; *45 pV/0C on AID card;
*0.003% FSf-C RTO (1 2-Bit AID)
±0.0007% FS(0C RTO (14-BUt and 16-Bit A/D)

1-8



VY CALCULATION REVIEW FORM

Calculation Number: \NVC - 7 ZS Revision Number: 3
Title: Q ol s % "A TrW)C knua C OPpcF) -hTbr4brlrV

Reviewer Assigned: _ Required Date:

0 Interdiscipline Review 1 Independent Review

Comments* Resolution

Page / of ,G

CCN Number: O L

k0 o)f 4M J

_ ' 9,~II

I
Imevieler Signiture 7// 'l)te - Calculation Preparer (Comments Resolved) Date

Methdd of Review: 0 CalculationlAnalysis Review
o Alternative Calculation I
O Qualification Testing Reviewer Signature (Comments Resolved) Date

#Comments shall be specific, not general. Do not list questions or suggestions unless suggesting wording to ensure the correct interpretation of
issues. Questions should be asked of the preparer directly.

VYAPF 0017.04
AP 0017 Rev. 7
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VY CALCULATION CHANGE NOTICE (CCN)
VYC-0723, Rev. 3 CCN-03
Page L. of

CCN Number. 03 Calculation Number VYC-0723

Calculation Title: ONDENSATE STORAGE TANK LEVEL (HPCI MONITORING
Initiating Docment 575 01

VYDCfMMrrM/Spec. Nol other

Safety Evaluation Numbern NA

Superseded Document: NIA

Imtnimenution neouiredi .Yes DNo

Rev. No. 3

Reason foa Change:
To inrease the assamed normal area temperature in the CST valve room enclosure from S5-85SF to 45-100°F.

Description of Change:
Revise qaproratw pages as required to incorporate additional instrument uccrtainty (temperature affect) associated witL
increg the ambient tee range for the CST level transmitter to 45-100-F

Technical Justification for Change:
The basis for de tempeature range of 45-10D'P Is contained in ER 2000-1575. The temperature affect unceainty is based on
the vendors specifications associated with the CST level tansmitter.

Conclusions:
1. The increase in instrument uncertainty due to the incrase in ambient temperatre has been incorporated into the

- nlsi-
2. This Calculatio or CCN is nt an implementing documet Therefore, this CCN does not require a safety evaluation.

Installation Verification/Final Turnover to DCC:

Open Items Associated with CCN O Yes E No 0 Closed (Section 2.32)

Installation Verification (Section 234

15 Calculation accurately reflects plant as-built configuration, OR
0 NIA, calculation does not affect plant configuration

Resolution of documents idniifid IpnthelDesi Output Docunents Section of VYAPF 0017.07 (Section 2.3.6)

U~~osSNA G-D1 Z'' - , z -o
Print Name /Signatur ' ate

Total nuuiberof pages in packajinduding all attachments

Note. VYA1PF 0017.07 should be included immedLately following Wtis form. VYAPF 0017.08
AP 0017 Rev. 7
Page 1 of 1



VY CALCULATION DATABASE INPUT FORM VYC-0723, Rev. 3 CCN-03
Page 2 of _ _

VYC-0723 CCN-03- 3
VY Calculation/CCN Number Revision Number Vendor Calculation Number Revision Number

Vendor Name: P0 Numben

Originating Department

Critical References Impacted: 0 FSAR a DBD 3 Reload. "Check" the appropriate box if any critical document is identified in the tables below.

EMPAC Asset/Equipment ID Number(s):

EMPAC Asset/System ID Number(s):

Keywords:

For Revision/CCN only. Are deletions to General References, Design Input Documents or Design Output Documents required? 0 Yest El No

General References

* Reference # ** DOC # REV# *** Reference Title (including Dale, if applicable) (See App. A, Section 3.2.7 for Guidance) `* Affected Critical
Program Reference U

_I
__ .

. ._ I

VYAPP 0017.07
AP 0017 Rev. 7
Page 1 of 2
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VYC-0723, Rev. 3 CCN-03
Page 3 of _ _

Design Input Documents -The following documents provide design Input to this calculation. (Refer to Appendix A, section 4)

* Reference It DOC REV Docunent Title (Including Date, If applicable) ""Affected Critical
_- __Program Reference U

Design Output Documents -This calculation provides output to the following documents. (Refer to Appendix A, section 5)

* Reference P ** DOC # REV # Document Tile (including Date, if applicable) | Affected Critical
_________________________________________ Program Reference U

_
_ _ _ I _ _ I I : I_______ I _ 1 _

a LA. .4

* Reference # - Assigned by preparer to identify the reference In the body of the calculation.
* Doe# - Identifying number on the document, If any (eg., 5920-0264, G191172, VY6-1286)
*** Reference Title - List the specific documentation in this column. "See atached list" is not acceptable. Deslgn Input/Output Documents should idenHfy the specific

design Input document used In the calculation or the specific document affected by the calculation and not simply reference the document (e g.,
VYDC, MM) that the calculation was written to support.

`* Affected Program -List the affected program or the program that reference Is related to or part of. If the reference is FSAR, DBD or Reload (UASD or OPL), check
Critical Reference column and check FSAR, DBD or Reload, as appropriate, on this foun (above).

t If "yes," attach a copy of "VY Calculation Data" marked-up to reflect deletion (See Section 3.1.8 for Revision and 53.31B for CCNs).
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C:CJU)-O
and the level transmitters are located on rack RK-25-66 inside an insulated and
un-heated room attached to the side of the CST. Th e ye

oystm Eninoor -anid Uhe Stp91nt Pro9GtS tRepsewn~teve (AVtGhmcntN)
// ~~The normal ambient temperature extremes expected are aslisted In Table 2. a

t < R Z-ff7&tE 639) Table2
t uea meaue

Plant Area Minimum Maximum

Condensate Storage Tank )
Instrument Rack 25-66

Control Room - All areas 60 OF 80 'F

2.3.2. CST water minimum temperature is maintained 2 50 IF (as read on TI-107-3)
per VY Procedure AP-0150, Auxiliary Operator Round Sheet TBIOUT, page 5
of 7 (Attachment M). The tank is heated by auxiliary steam heating coils. As a
conservative value for minimum temperature, the assumed value of 40OF from
FSAR section 14.52 will be used [Ref. 6.2].

CST water maximum temperature Is assumed equal to the maximum ambient
temperature of 100 'F as identified in FSAR section 2.3.5 and on HPCI
Process Diagram 5920-0784 [Ref. 6.29.1];

2.3.3. The calibration interval Is assumed to occur once every quarter or 114 days
(91.2 days + 25%).

2.3.4. The transmitter loops are calibrated quarterly and the test equipment
temperatures will be bounded by the ambient temperatures extremes listed in
Table 2 above. Forthe test equipment uncertainty evaluations performed
under VYC-1758 [Ref. 6.9, Attachment K], the RB RHR Cmr Rm 232'
environment conservatively bounds the environment to be expected at the CST
instrument room, and will therefore be used as representative of the CST
instrument room.

2.3.5. The temperature variation within a cabinet is the same as the variation of the
room In which it Is located. The temperature difference between the room and
the cabinet is therefore constant. Calibration data are assumed collected with
the equipment at the operating temperature of the cabinet

2;3.6. Review of the Vermont Yankee Environmental Qualification Program Manual
[Ref. 6.71 indicates that none of the loop components covered by this
calculation is environmentally qualified and are therefore only expected to
operate under mild conditions, and negligible radiation exposure. Other than
the pressure transmitters located at the tank enclosure, all loop components
are located in the control room.

2.3.7. Calibration Tolerance is an output of this calculation, and will be based on the
accuracy of the devices. The existing calibration tolerances shown in Tables 5
through 10 are for information only.

Vermont Yankee Design Engineering Page 10ot28
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C7 OA.) - 0
considerations: 0,4" '6gor

a) The analyzed drift data shows the 50% point to be the largest value at
1.2237% with the 0% value at 1.0625%, and the 100% point at 1.0604%.
The 50% analyzed drift value-is largest, and will be used as a
conservative drift value.

b) From review of this drift analysis and the histograms, the data exhibits a
near-normal distribution for all points. As indicated in the Vime
dependency discussion for the OP-4363 CST Level Computer Point Loop
(Attachment L), some time dependency is exhibited at the 100% point.
However, the Significance F at all points is much greater than 0.05,
Indicating no correlation between drift magnitude and time interval. Since
there is no indication of a drift to time relationship, the 114-day Analyzed
Drift Term will be derived directly from the 82-day ADR term.

c) The average drift value for this group is -0.2293% at the 100% point, -
0.2163% atthe 50% point, and-0.1580% atthe O% point. Since these
values are all more than 0.08% (N 1 40 and STDEV Z 0.25%), this term
must be considered as a significant bias term [REF. 6.11].

ADRbi = -0.2293%

d) The ERFIS loop ADR value for the operating cycle Is calculated directly
as follows:

* ADRiu.Dp = ADRa21 s7 = ±1.2237%

\_ 2.3.18. Given that Analyzed Drift (ADR) data Is available for each of the loops and
/ : \ components evaluated under this calculation, and given that these loops and

A) fcomponents will be evaluated for mild environmental conditions for the Control
" Ia Room and CST (i.e. normal conditions), then It Is assumed that the Analyzed

Drift (ADR) term for each includes the Temperature Effect CE, Readability.
(RD), M&TE Uncertainty (MTE), Barometrc Pressure Effect (PB), Power
Supply Voltage Effect (VE), Humidity Effect (HE), and Radiation Effect (RE) for

ch of the associated loop components [Ref. 6.1.section 3.6.5] under both
rmal and accident conditions.

3. INPUT DATA

a d to calculate loop uncertainties, process corrections, setpoints, and decision points
are tabulated below with the applicable reference or basis noted.

1. Process and Loop Data

l dgsaata d to evaluate process corrections, decision points, and setpoint
limitations are ta a I Xin I ._- ed b
\ /3.19. &E J75t C17-o *rfN,,Af) + -flg. f:

Ve n Yan 06kFesg0ei -7- Pag 14 50of 2
\~r 1%oZ7/loo'F r bf qf1% Tb ZO4%z S1PT<.
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/ 1R 2001575 was issued to document aconcernthat the CST valve room enclosure
5 enea area temperature assumption of 55-85°F (delta - 30'7) could not be validated.

/The ER provides the basis for increasing the general area temperature range to 45-100°P
(delta - 55 'F).

Per the guidance in the Vermont Yankee Setpoint Program Manual, Appendix D,
Sections 3.6.6 and 3.6.8, a delta of 30 'P is assumed to be included in the drift term. The
remaining delta of 250F will be calculated per the vendor's specifications and addressed
separately as Temperature Effect (T).

V



Condensate Storage Tank Level (HPCI) Monitoring VYG-723 Rev. 3

Table 3 l 7 O
ProcesslLoop Inputs

Basis Description Data

Ref. 62 Section 14.5.2.3 & CSTWaterTemperatureMinimum 40 0F
Assumpt. 2.3.2
Ref. 6.2 section 2.3.5 & CST Water Temperature Maximum I 00 'F
Ref. 629.1

Ref. 6.10 (Attachment C) Process Limit (ITS/CTS) - > 28.2" above CST' bottom

Critical height submergence (Vortexing) 20.0 " above CST bottom
10,000 gallon reserve 8.2" above critical height

TS 32.A & Table 3.2.1 Technical Specification Limit (CTS) Low CST Water Level Trip
(HPCI auto suction transfer)

Ref. 6.10 (Attachment C) 2__ 3% CST Volume
VYC-723 Rev. 2 Attach. IX Lowest point credited for HPCI Suction 11.25" above CST bottom
(Attachment B)

Ref. 6.30.2 Reference Elevation; floor at rack 25-66 El. 252' 6
VYC-723 Rev. 2 (Attach. B) Transmitter Center Line El. 253' 8"
Ref. 6.30.2 Transmitter Sensing Tap Elevation El. 254'

Ref. 6.3 Table 4.2.1 Calibration Test Interval Every 3 months (114 days)
i

3.2. Environmental Conditions

The following information provides the environmental conditions expected for the
components located at the Condensate Storage Tank and in the Main Control Room.

Table 4
Environmental Input Data

Basis Description Data

Ref. 6.2Table 2.3.2 CST Area Ambient Temperature Extremes 0F

Assumption 2.3.1 CST Rack 25-66 Normal Ambient Temperaturo2to!0-F

Assumption 2.3.6 CST Rack 25-66 Accident Ambient Temp. ( ?,oZ°V

Assumption 22.1 Control Room Normal Temperature 60 to 800F

Assumption 2.2.1 Control Room Accident Temperature 60 to 800 F

1 This limit Includes consideration for the 10,000 gallon inventory requirements and the TS Umit of k 3%.
Critical height of submergence prevents Introduction of air into HPCI suction prior to completion of transfer to
suppression pool; includes consideration for CST Vorte)xng based on HPCI flow [See Attachment C].

Ven-nont Yankee Design Engineedng . Page 15 of 28
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i

I

CC,'. -0o3
3.3. TransmitterLT-107-SAandLT-107-SB Data OfAc

Table 5
Transmitter Input Data

Basis Description Data

Ref. 6.21 & Minimum span 0 to 170 inches water
Attachment E Maximum span (URL) 0 to 850 Inches water

Zero SupprJElevation 0% to 80% of range (URL)
Pressure Rating 2000 psig
Over-Pressure ProtecL Either direction to full pressure rating
Output signal 10 to 50 mAdc into 0 to 500O load
Power Supply 52.5 (t 5%) volts DC
TestJacks Bust in (10 to 50 mV full scale, 1mV per mA)
Damping Adjustable -4 positions

Ref. 6.21 & Ambient temperature -20 0F to +1 85 0F
Attachment E Maximum fluid temp. 250 0F

Vibration Up to IG in any direction for 25 to 120 Hz
Up to 0.03 inches peak-to-peak amplitude for 0-25 Hz

Shock Will not be damaged by shocks up to 100G, any direction
Humidity Not affected by MIL-F-5272 test (24-hour cycle. 68*F to
_ 158 0F at 100% relative humidity)

Ref. 6L#}8 Accuracy ± 0.4% span Cinci. Linearity, hysteresis, and repeatability)
Attachthent E Temperature effect + 1% spanlI 00F AT at 100% to 50% span

t p ± 1% to ± 2% spanl100F at 49% to 20%
2w. 3 1) Static Pressure effect ± 0.4% span/500 psi at 100% to 50% spa

± OA% to ± 1% spanI100 fiOn
Rated drift None given /ti? 5 A-/lc "

Assump. 2.3.10 PowerSupply Effect 0.1% span for20volt variati o3-/ % 6Pts '
Assump. 2.3.10 Deadband Negligible

Ref. 6.12 Existing Input Span 4.0 to 394.0 inches water
. Existing Output span 10.00 to 50.00 madc

Ref. 6.12 Exdsting Cal Tolerance ± 0.2 mV

Assump. 2.3.6 Radiation effect NWA

Assump. 2.3.10 Seismic Effect ±0.5% span

Assump. 2.3.10 Analyzed Drift (DA) 0.649%

V e r m n t a n k e D e i g n E n g n e e i n g a g e 1 8 f 2

t
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CrCA) -°0
3.9. Calibration M&TE Input Data P- Cfor-

Table t1
Calibration M&TE Input Data

Basis Description Range Resolution Accuracy Accuracy
(% Rdg or Span) (Calibr. Units)

Attachment K HP 34401A 100 mVdc 0.0001 mVdc 0.0216% rdg 0.010817
DMM @ 50 mVdc mVdc

Attachment K HP 3466 200 mVdc 0.01 mVdc 0.1095% rdg 0.0547
DMM @ 50 mVdc mVdc

Attachment K Heise 901B 0 -400' H20 0.01 'H20 0.1449% span 0.5797" H20

Attach. K & M Heise 901B 0- 10W00 H20 0.1 -H20 0.1452% span 1.4524" H20

Attach. K & M ffeise CMM. 0 - 800" H20 1.0 '120 0.1616% span 1.2925' H20

Atiach. K & M Heise CMM 0 - 830' H20 1.0 H)20 0.1613% span 1.3391" H;0

Attach. K & M Heise -100- 860' H20 0.1 'H20 0.1B91% span 1.6236' H20
730A-03

4. CALCULAlION DETAIL

The detailed calculation of loop uncertainties, setpoints, testing tolerances, and margins have
been performed using MathCad and are documented as Attachment D.

5. RESULTS AND CONCLUSIONS

5.1. Total Loop Uncertainty

Total Loop Uncertainties (TLU) have been evaluated for the HPCI CST Level
indication, trip, recorder, and ERFIS Loops and the results are presented In Table 12
below.

* Table 12
Total Loop Uncertainty

Loop TLU TLU _ TLU
Nonnal Normal Accident Accident

~it _ _:91 Units

LT-107-5A/B / LSL-107-5AJB Trip .41475- ;/40-n@d . mVdc

LT-107-5A/ L-107-5 Indicator 1W% 34"M

LT-107-5B / LR-23-73 Recorder ( Z .

LT-107-5A I ERFIS F004 | :/ 10318 Kgal

Vermont Yankee Design Engineering Page 21 of 28
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PA66 lO AP5.2. Setpolnt Evaluation

5.2.1. Current Low Level Suction Transfer setpoint

As evaluated In Attachment D, section 5.2, the existing Low Level suction
transfer setpoint of 12.1 mVdc cannot be supported based on the new
requirements for critical height of submergence of the HPCI suction. The
revised Process Umit of ? 28.2' from CST bottom [Ref. 6.10 and Attachment C]
includes consideration for the TS requirement that the setpoint be 2 3% and
that there be 10,000 gallons reserve at the suction transfer point See Table
13 below.

52.2. Revised Low Level Suction Transfer setpolnt

A revised setpoint Is evaluated In Attachment D, section 5.3; the proposed
setpoint of 12.2 mVdc decreasing supports the requirements for critical height
of submergence of the HPCI suction + 10,000 gallon reserve and has
adequate margin from LSP to SP. See Table 13 below.

Table 13
Setpolnt Results

Existing Setpoint Revised Setpoint
(12.1 m\V) ,/ (122 MV) ,-

Loop - Inches1  Inches1 ' Inches 0  Inches1'

Process Umit (PL) it_ _

Accident Uncertainty (U, 12) T 5 / J 2 643- /

Limiting Setpoint (LSP) . Z T f
Setpoint (SP) 32.475 . 24.475 33.45 / 25.45 ,/

Margin (MI) __ _ _ _ -,/d_ _ _

)

ifts5.3. Calibration and Test Resi

In order to support and implement the results of this calculation, the loop Instruments
are to be calibrated at nine points based on the following ranges:

10 Referenced to tank bottom.
11 As sensed by transmitter; level above transmftter tap () pius 4 static head.

Vermont Yankee Design Engineering Page 22 of 28
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Condensate Storage Tank Level (HPCO Monitoring VYC-723 Rev. 3
Conenat Strae anLee(PC)Mntrg VY-7 Re.

Table 14
Module Calibration Ranges

CcM- 3
1,O6 ,6 11O

Description Value Units

Transmitter Input range 4 to 394 Inches H20

Transmitter output range 10.0 to 50.b mVdce2

Indicator Input range 10.0 to 50.0 mAdc

Indicator output range Oto 100%

Alarm Unit input range 1.0 to 5.0 Vdc

Alarm Unit Lo Setpoint (CST LEVEL LO) 12.2 decr / mVdc

Alarm Unit Lo-Lo Setpoint (INST PWR TRBL) 10.2 decr / mVdc

Recorder Input range I to 5 Vdc

Recorder output Indicaton range 0 to 100 %

',Computer Input range 16 to 80 mVdcP

Computer output Indication range 0 to 477.1 Kgal

Test as-found tolerances (PT) and as-left tolerances (CT) are shown below.

Table 15
Module Calibration Tolerances

Device Tag No.ud As Left (CT)

i %C +tl lUnits ±%CS iCalUnits

Transmitter LT-107-5A & B .. 182-mVdcJ 0.50 " 020 mVdc

Alarm Unit. LSL-107-5A & B 06rnd dS 0.5 '/ 0.20 mVdc

Indicator UL-107-5 N/A N/A 2.0 . 2.0 %

Recorder LR-23-73 NWA N/A 1.0 ' 1.0 %

Computer F004 N/A N1A 0.545 2.6 Kgal
Point

12 10-50 mAdc through a lfltransmitter test resistor.
t3 1-50 rmAdcthrough a precision 160S resistor.
14 Module As-Found values provided for alarm unit and transmitter because aUl other components are Cali-
bration Checked as loops per Ref. 6.12; LSL-107-SA & B tested as modules only perRef. 6.12 (Attach. M).
'5 As-found and As-left tolerances apply to both setpoints of each alarm unit.

Vermont Yankee Design Engineering Page 23 of 28
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Condensate Storage Tank Level (HPCI) Monitoring VYC-723 Rev. 3

6.30.2. Drawing G-191261 Sheet 65B, OTank Level Instrument Hookups," Rev. 6.

6.30.3. Drawing B-191260, Sheets 107.1, 111.6, 111.19, and 112.26, Vermont Yankee
Instrument Ust, (Superseded by MPAC).

6.31. International Instruments Test Report #SBI-3, Seismic Qualification Test Report for
Indicating Control Instrument Model 9270 and Meter Models 1122, 1136, 1151, Rev.
1, February 10, 1976, (Excerpts -Attachment G).

.6.32. OASME Steam Tables," Thermodynamic and Transport Properties of Steam, Sixth
Edition, 1993.

6.33. VYI 92197, "Application of CT, CE and A for Single Point Devices, Rev. jig Memo from
G J. Heng 2eLeR.T jlSert to D stributio- dated 6126198.

/omi// '$SrA1WvC TotorgoL..5 1o ,1oroR s r 4rA-,VK VA4c-'e-

ostv4 66N6AUc-6A 4 ripr4 AAVO F-sa-e-ig

{M4~7A .CjvaroN fL4 A6z -iP7,r&' ro i tPeX 6/ 1lcJ4csT

,4-PO VYC-7u6L, R£1f. 1.
Yew Rv
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CST Level (HPCI) Monitoring

ATTACHMENT D Calculation Detail
Page 6 of 43

Transmitters MTE uncertainty Is Included In the
Loop or Module Drift term (Assumption 2.3.18).MTE I := 0.0-InWC MTE 1 = 0.000 °°nWC /

3.2.1.5 Drift (DA)

DA I := 0.649.%.CS DA I = 2.531 einWC / Transmitter analyzed drift (Assumption 2.3.10 and
Attachment P).

3.2.1.6 Temperature Effect (TE)

T= TES4 w .0 IwCoo- S 4,51 . 65°F G5r C- Z5°OF

/ 5 O5F SA ZO/, 00F -O5OZ F 3oWc - I ",tc

4E 1 ~~~~~ TEI1= °°°IV g;;

3.2.1.7 Barometric Pressure Effect (PB)

Barometric pressure effect Is either the effect on the vented side of gage pressure
transmitters, or the error associated with calibration of an absolute pressure transmitter using
gauge pressure test Instruments.

Temperature effect during normal and accident
conditions are the same and included In the Loop or
Module Drift term (Assumption 2.3.18). Normal AT
of 300F Is Included In Loop or module ADR since
uart e all con

The GE 555 Is a differential pressure transmitter
monitoring a tank vented to atmosphere, therefore
this effect Is negligible per Ref. 6.1 section 3.6.8.

PB 1 := O-InWC

3.2.1.8 Humidity Effect (HE)

HE :o 0-inWC Humidity effect during normal and accident
conditions are the same and Included in the Loop
or Module Drift term (Assumption 2.3.18)



VYC-723 Rev. 3
CST Level (HPCI) Monitoring

3.2.1.9 Radiation Effect (RE)

RE,1 = REn1 = 0.0 inWC

RE 1 := 0.o0lnWC

3.2.1.10 Seismic Effect (SE)

SE I :=0.5 % CS

3.2.1.11 Process Pressure Effects (SP)

SP 1 := 0.o-inWC

3.2.1.12 Power Supply Voltage Effect (VE)

VE . := 0.0 inWC

3.2.2 Transmitter Total Module Uncertainty
3.2.2.1 Normal Conditions

CE 1 1.050 inWC DB 0.00

8 nIR :=
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Calculation Title: CONDENSATE STORAGE TANK LEVEL MHPCM MONITORING

InitiatingDocument ER 2000-578 01
VYDCAMMW/T pec. NoJ other

Safety Evaluation Number: N/A

Superseded Calculation: N/A S

Implementation Required: E Yes E No

Computer Codes: N/A

uperceded by N/A

Reason for Change:
Commitment ER 2000-1578_01 instructs to add FSAR Sections 4.7 and 11.8 as references and to add a discussion pertaining
to the required CST volume.

Description of Change:
Added FSAR Sections 4.7 and 11.8 as references and added a discussion pertaining to the required CST volume (Appendix
Q).
Technical Justification for Change:
References and discussion are required as a compensatory measure documented under ER 2000-1578.

Conclusions:
References and discussion added per commitment ER 2000-1578 01.
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Design Input Documents and General References - The following documents provide design input or supporting information to this calculation. (Refer to Appendix A,
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Design Output Documents - This calculation provides output to the following documents. (Refer to Appendix A, section 5)
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I
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**** Affected Program -

t
tt

ftt

Assigned by preparer to identify the reference in the body of the calculation.
Identifying number on the document, if any (e.g., 5920-0264, G191172, VYC-1286)
List the specific documentation in this column. "See attached list" is not acceptable. Design Input/Output Documents should identify
the specific design input document used in the calculation or the specific document affected by the calculation and not simply reference
the document (e.g., VYDC, M) that the calculation was written to support. If a DBD is used as a general reference, include the most
current interim change number after the tidtle.
List the affected program or the program that reference is related to or part of.

If "yes," attach a copy of "VY Calculation Data" marked-up to reflect deletion (See Section 3.1.8 for Revision and 5.2.3.18 for CCNs).
If the listed Input is a calculation listed in the calculation database that Is not a calculation of record (see definition), place a check mark
in this space to indicate completion of the required significant difference review. (see Appendix A, section 4.1.4.4.3). Otherwise, enter
'NIA."
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cci.&- oy
12. System & Components PAig roFit

This calculation applies to the Condensate Storage Tank Level Monitoring Loops
which provide automatic HPCI suction transfer as well as Post Accident Monitoring
level indication. The specific components addressed are as listed in Table I below.

Table 1
Component Identification

Tag Number | Manufacturer Model | RacdCablnet Description SYS Flow | CWD
(MPAC) Diagram (B-191301)

50- COND STORAGE 107 G-191176 Sheet
LT-107-5A GE 555111ADMA3A CST Local TANK LEVEL Sheet I 1229A

EB Rack 25-6 TRANSMITTER

LT-107-5B 50- COND STORAGE 107 G-191176 Sheet
GE 555111ADAA3P CST Local TANK LEVEL Sheet I 1229A

lI Rack 25-68 TRANSMITTER

LSL-107-5A 60- CRP -20 HPCI CST LEVEL 107 G-191176 Sheet
LSL-107-6B GE 560321AAAC1 SWITCH Sheet I 1229A

LI-107-5 GE 180 CRP " CONDENSATE 107 G-191176 Sheet
STORAGE TANK Sheet I 1229A

LEVEL
INDICATOR

ES-16-1"l3 GE 50- CRP 9-20 ATMOS CONT PCAC G-191175 Sheet 1229
570062FAACI SYS AND PRIM Sheet I

LEAK DET
POWER SUPPLY

ES1-156" GE 50- CRP 9-20 ATMOSPHERIC PCAC G-191176 Sheet
570062FAAC1 CONTROL Sheet 1 1229B

SYSTEM POWER
SUPPLY

LR-23-73 Foxboro N-E274-S2RAS CRP 9 CST LEVEL HPCI G-191109 Sheet
RECORDER Sheet I 1229A

(GREEN PEN)

1.3. Instrument Loop Functions

The high pressure coolant injection (HPCI) system provides emergency core cooling In
the event of a small line break In the nuclear system that does not result In rapid
depressurzation of the reactor vessel simultaneous with a loss of normal auxiliary
power. The HPCI System permits the reactor to be shutdown while maintaining
sufficient reactor vessel water inventory until the reactor pressure drops sufficiently to
enable low pressure injection systems to be placed in operation. The HPCI turbine-
driven pump Is designed to supply make-up water into the vessel at the rate of 4250
gpm over a reactor pressure range of 1135 to 165 psia.

The Condensate Storage Tank Is the initial source of water volume for the HPCI pump.
When level has decreased to a low level setpoint, HPCI suction is transferred to the
suppression chamber. These chline-V norvd I
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Discussion Pertaining to Required Condensate Storage Tank (CST) Volume P a O

ER-2000-1578 was issued to document a concern that the 10CFR 50.59 (a) (1) screening
associated with Setpoint SCR 98C-068 (for LSL-107-5A&5B). It may not have been adequate
since it did not address the impact of the setpoint change on the basis for required volume
(addressed in FSAR Sections 4.7 and 11.8).

SCR 98C-068 was issued as a follow-up activity associated with calculation VYC-723, Rev. 3.
The above revision incorporates the results of VYC-I 844, Rev. 0, '"HPCI and RCIC Vortex
Height". The purpose of VYC-1844 is to determine the critical height of submergence due to
vortexing (thus providing the basis for the CST level trip settings) and to document that
operation of the tank needs to be restricted to water levels greater than the critical height of
submergence.

ER 2000-1509 was issued to document an NRC inspection concern associated with the basis for
the TS requirement for the CST to contain 75,000 gallons of condensate. The basis for this
question involved whether the HPCI/RCIC switchover setpoint was set at a height consistent
with the basis for the CST tank volume as specified in FSAR Section 11.8 (A volume equal to an
eight-hour supplyfor makeup to the reactor in hot standby via either the Reactor Core Isolation
Cooling System or the High Pressure Cooling Injection System, or both, when the reactor is
above 3000F). ER 2000-1509 has concluded that there are presently no operability concerns.
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of core standby cooling systems. (See Section 14, "Station Safety Analysis.a)
The pump suction is normally lined up to the condensate storage tank. Except

for HPCIS, other systems which use the same reservoir for condensate and which

could jeopardize the availability of this quantity have their suctions located

so that 75,000 gallons are reserved for RCIC and HPCI; also, a low level alarm

from the condensate storage tank is provided in the main Control Room. The

alarm is energized and automatic transfer of pump suction to the torus is

initiated when the level in the storage volume falls to the minimum required

to meet the design requirements of the RCICS.

Three pump suction valves are provided in the RCICS. One valve lines up pump

suction from the condensate storage tank, the other two from the suppression

chamber. The condensate storage tank is the preferred source. All three

valves are operated by dc motors. The control arrangement is shown on Drawing

5920-25. Although the condensate storage tank suction valve is normally open,

an RCICS initiation signal opens it if it is closed. If the water level in the

condensate storage tank falls below a preselected level, the

suppression chamber suction valves automatically open. When the suppression

chamber valves are both fully open, the condensate storage tank suction valve

automatically closes. Two level transmitters are used to detect the

condensate storage tank low water level condition. Either transmitter can
cause the suppression chamber suction valves to open.

During the suction swap, when the three suction MOVs are all open for a short

period of time, the water seal on the suction line in the torus and the check

valve in the line to the CST form the primary containment isolation barrier.

The water seal has been determined to remain effective for all conditions in

which RCIC will be required to operate.

The turbine pump assembly is located below the level of the condensate storage

tank and below the minimum water level in the suppression pool to assure

positive suction head to the pump. Pump NPSH requirements are met by

providing adequate suction head and adequate suction line size. System
performance under various operating conditions is shown on Drawing 5920-605.

All components necessary for initiating operation of the RCICS are completely
independent of auxiliary ac power, station service air, and external cooling
water systems, requiring only dc power from the station batteries to operate

the valves. The power source for the turbine pump unit is the steam generated

in the reactor pressure vessel by the decay heat in the core. The steam is

piped directly to the turbine and the turbine exhaust is piped to the

suppression pool. The RCIC turbine exhaust piping is provided with vacuum

4.7-3 Revision 16
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The 500,000 gallon condensate storage tank is a cone-roofed tank and is located

outside the southeast corner of the Turbine Building. It was field erected of

aluminum plates, is of welded construction, has an inner diameter of 50 feet,

an overall height of 36 feet 9 inches, and an estimated weight of 45,190

pounds. It was built in accordance with USAS B96.1 standards and Class I

seismic requirements.

It was designed to be of sufficient size to handle the condensate requirements

during refueling periods and during regular plant operation.

The refueling requirements consist of the sum of the following:

1. The volume required to fill the reactor vessel from the normal operating

level to the vessel flange;

2. The volume required to fill the reactor head cavity;

3. The volume required to fill the equipment storage pool and the connecting

slots to the fuel storage pool;

4. A volume equal to one waste sample tank; and

5. 10t of the above.

Although the refueling requirements exceed the operating requirements and
govern the sizing of the tank, the operating requirements are listed below.

The operating requirement is the sum of:

1. A volume equal to one waste sample tank; plus

2. A volume equal to an eight-hour supply for makeup to the reactor in hot

standby via either the Reactor Core Isolation Cooling System or the High

Pressure Cooling Injection System, or both, when the reactor is above

300OF; plus

3. 10 of the above.

So that the eight-hour supply indicated above will always be available, all

other suction pipes are terminated at a level above that required for the

eight-hour supply.

11.8-5 Revision 16
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