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SCRAMS WITH COMPLICATIONS ' ‘ L - - j

Purpose

This indicator monitors that subset of unplanned automatic and manual scrams that require additional
operator actions beyond that of the “normal” scram. Such events or conditions present more challenges to
the operations staff and therefore are more risk-significant than uncomplicated scrams.

]ndica(or Deﬁnition

¢ s [ [ )

The number of unp]anned scrams while critical, both manual and automatic, dunng the previous 4
quarters thal requnre addmonal operator acnons as determmed by the’ ﬂowchan for this mdrcator

1 .
! . ‘- . . . .

Data Reporting Elements

The following data are reported for each reactor unit:

e the number of unplanned automatic and manual scrams while critical in the previous quarter
that required additional operator response as determined by the flowchart criteria.

Calculation

The indicator is de’tcrmined using the values reponed for the prcvions 4 quarters as follows:
value = total unplanned scrams while critical in the previous 4 quarters lhat reqmred addmona]
operator response as delermmcd by the flowchart criteria.

et

Dcfmtlon ofTerms ‘ - ' S

ot

Scram: means the shutdown of the reactor by the rapld addition of neganve reacnvrty by any means, e. £.,
insertion of control rods, boron, use of diverse scram switch, or opening reactor tnp breakers. This does
NOT include a reactor scram signal that inserts the shutdown banks in Mode 3 ora prep]anned openmg of
the reactor lnp breakers in Mode 1 or 2 as directed by an approved procedure

Criticality, for the purposes of this indicator, typically exists when a licensed reactor operator declares the
reactor critical. There may be instances where a transient initiates from a subcritical condition and is
lermrnated by a scram after the reactor is cmrcal—thrs condmon would coum asa scram.

Flowchart Oucstlon Def’nmons I R o S
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Did two or more control rods I‘all to I'ull\ mscrt" T Lo

Did control rods that are requnrcd lo move on a reactor scram fully insert into the core as evidenced by the
Emergency Operating Procedure/Instruction (EOP) evaluation criteria? As an example for some
Westinghouse PWR evaluation schemes using rod bottom light indications, if more than one-rod béttom .-
light is NOT illuminated, this question must be answered "Yes". The basis of this step is to determine if
additional actionsare required by the operators as a result of the failure of all rods to’ insert. Additional’
actions, such as emergency boration, pose a comp]rcatlon beyond the normal scram response that thrs
metric is attempting the measure. 1t is allowable to have one control rod not fully inserted since core’
protection design accounts for one control rod remaining fully withdrawn from the core on a reactor
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scram. This question MUST be evaluated using the criteria contained in the plant EOP used to verify that
control rods inserted. During performance of this step of the EOP the licensee staff would not need to
apply the “Response Not Obtained” actions. Other means not specified in the EOPs are not allowed to
satisfy this step of this metric. .

Did the turbine trip?

Did the turbine trip automatically/manually as required on the reactor trip signal? To be successful steam ™~
flow to the main turbine must have been isolated by the turbine trip logic actuated by the reactor trip
signal, or operator action froma single switch or pushbutton. The allowance of operator action to trip the
turbine is based on the operation of the turbine trip logic from the operator action if directed by the
Emergency Operating Procedure. Operator action to close valves or secure pumps to trip the turbine
beyond use of a single turbine trip switch would count in this indicator as a complication beyond the
normal reactor scram response.

Was power lost to anv ESF bus?

During the reactor scram or during the period operators are responding to the reactor scram using reactor
scram response procedures, was power lost to any ESF bus that was not restored automatically by the.
emergency AC (EAC) power system? Operator action to close the EAC output/feeder breaker from a
single switch on the main control board is allowed as an acceptable action to satisfy this metric. Any
other actions beyond closing the output/feeder breaker are considered as complications beyond the normal
scram response. This question is looking for a loss of power at any time for any duration where the bus
was not energized/re-energized. The bus must have:

> remained energized until the scram response procedure was exited, or

> been re-energized automatically by the plant EAC power system (i.e., EDG), or. o

> been re-energlzed by an operator by closing a snngle output/feeder breaker from a single switch

on the main control board

The question applies to all ESF busses (sw:tchge'u' ]oad centers, motor comrol centers and DC busscs)
that are designed to re-cnergize automatlcally This does NOT apply to 120-volt power panels. 1t is
expected that operator action to re-energize an ESF bus from a single switch would not take longer than
10 minutes in order to be exempt from this indicator.

Was a Safety lnieclioh signal received?.

L

Was a Safety Injection signal generated either manually or automatically during or prior to the reactor
scram response? The consideration here is wether the operator had to respond to abnormal conditions that
required a safety injection or respond to the actuation of additional equipment that would not normally
actuate on an uncomplicated scram. This would include any condition that challenged RCS inventory,
pressure, or temperature severely enough to require a safety injection. A manual reactor scram in
response to a severe steam generator tube leak beyond the capacity of the normal at power running
charging system should be counted even if a safety injection was not used since additional charging
pumps were started. Taking actions to control RCS inventory due to a large SG tube leak while
responding to a reactor scram is beyond the response for a normal scram.

Was Main Feedwater available or recoverable using approved plant procedures?

If operating prior to the scram, was Main Feedwater operating and/or available during the reactor scram
response? The consideration for this question is whether Main Feedwater could be used to feed the steam
generators if necessary. The qualifier of “recoverable using approved plant procedures” will allow a
licensee to answer yes to this question if there is no physical equipment restraint to prevent the operations



00 IO & WN -

M dD S S S DSBS S S DOVWLWWWWWWWWWERRENNENNNDRNDRDNDS — e e e e e
HWN = O VoIV AEWN=—=OVOONAWOHOWN=OWOO AWV H WN—= OOV H WN OO

DRAFT 8-18-2005

staff from starting the necessary equipment, ali gmng the required systems, or sansfymg requrred logrc
using plam procedures approved for use and in place prror to the reactor scram occumng ‘

The operations staff must be able to start and operate the requrred equrpment using normal ali gnments and
approved normal and off-normal operating procedures. Manual operation of comrollers/equrpment even
if normally automatic, is allowed if addressed by procedure. ' Situations that require maintenance activities

or non- proceduralized operating alighments will not satisfy this quéstion. ‘Additionally the restoration of
Feedwater must be capable of feeding the Steam Generators in a reasonable period of time. Opéerations
should be able to start a Main Feedwater pump and start feeding Steam Generators with the Mam :
Feedwater System within 30 minutes. During startup conditions wheré Main Feedwater was'not placed in

service prror to the scram, thrs quesnon would not be consrdered, and should be skrpped. ‘

. Y . .
R . - . /

Was lhe scmm rcsponsc proccdurc complelcd wrthont rc-cntcnng 'molher FOP" '
The response to the scram must be completed without transmomng to anolher EOP. This step is used o™ ]
determine if the scram was a simple scram that did not require using'other procedures beyond the normal
scram response. Exiting the normal scram response procedure 1o the plants normal operating procedures
without using another EOP satisfies this step.: The discretionary usc of the lowest 1ével Function -
Rcstoranon Gurde]me (Yellow Path) by lhe operanons staff is an approved excepnon to this requlremem
BWR

Did Control Rods fail to Shut Down the Reactor? !

T

Withdrawn control rods are required to be inserted to or beyond position 02 or it has been determined that
the reactor will remain shutdown under all condmons wrthout boron ensure the reactor will have requrred
shutdown margm in a cold, Xenon free state. - '

The basis of'this step is to determine if additional actrons are required by the operalors 1o ensure the p]zmt ‘
remains shutdown as a result of the failure of all rods to insert. Additional actrons such as boron
injection, or other actions to insert control rods to mamtarn shutdown pose a complrcauon ‘beyond the ~
normal scram response that this metric is :memptmg the measure.” This question MUST be evaluated
using the criteria contamed in lhe plant emergency procedure (EP) used to verify that comro] rods
inserted. :

v L.

v

Was automatic pressure control established following'lhe‘initial transient?
To be successful, Reactor pressure must be controlled following the initial transient without the automatic
use of SRV(s). In other words, automatic opening of SRV(s) may have initially occurred as a result of the " -

. transient, but automatic cycling of the SRV(s) is not occumng subsequently. Addmonally the SRV(s)

cannot fail open. Failure of the pressure ‘control system (i.e. turbine valves / tarbine bypass valves /
manual reactor pressure control using SRV(s) / HPC1/ RCIC) to maintain reactor pressure or failed open
SRV(s) count in this indicator as a complication beyond the normal reactor trip response.

Was power lost to any ESF bus?

During the reactor scram or during the period operators are responding to the reactor scram using reactor
scram response procedures, was power lost to any ESF bus that was not restored automatically by the
emergency AC (EAC) power system. Operator action to close the EAC output/feeder breaker from a
single switch on the main control board is allowed as an acceptable action to satisfy this metric. Any
other actions beyond closing the output/feeder breaker are considered as complications beyond the normal
scram response. This question is looking for a loss of power at any time for any duration where the bus
was not energized/re-energized. The bus must have:

.

3
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» remained energized until the scram response procedure was exited, or

> been re-energized automatically by the plant EAC power system (i.e., EDG), or

> been re-energized by an operator by closing a single oulpul breaker from a single switch on lhe

main control board

The question applies to all ESF busses (swnchgear load centers, motor comrol centers and DC busses)
that are designed to re-energize automancally This does NOT apply t0.120-volt power panels. It is
expected that operator action to re-energize an ESF bus from a single switch would not take longer than
10 minutes in order to be exempt from this indicator.

Was a Level 1 Injection signal received?

Was a Level 1Injection signal generated either manually or automatically during the reactor scram
response? The consideration here is if the operator had to respond to abnormal conditions that required a
low pressure safety injection or respond to the actuation of additional equipment that would not normally
actuate on an uncomplicated scram. This question would include any condition that challenged RCS
inventory, or Drywell pressure severely enough to require a safety injection.

Was Main Feedwater available or recoverable using approved plant procedures?

If operating prior to the scram, was Main Feedwater operating and/or available during the reactor scram
response? The consideration for this question is whether Main Feedwater could be used to feed the
Reactor Vessel if necessary. The qualifier of “recoverable using approved plant procedures” will allow a
licensee to answer yes to this question if there is no physical equipment restraint to prevent the operations.
staff from starting the necessary equipment, aligning the required systems, or satisfying required logic
using plant procedures approved for use and in place prior to the reactor scram occurring.

The operations staff must be able to start and operate the required equipment using normal alignments and .
approved normal or off-normal operating procedures. Manual operation of controllers/equipment, even if
normally automatic, is allowed if addressed by procedure. Situations that require maintenance activities

or non- proceduralized operating ahgnmcms will not s:msfy this question. Additionally the restoration of -
Feedwater must be capable of feeding the Reactor Vessel in a reasonable period of time. Operations
should be able to start 2 Main Feedwater pump and start fe:edm;> r the Reactor. Vessel with the Main
Feedwater System within 30 minutes. During startup conditions where Main Feedwater was not placed in
service prior to the scram, this question would not be considered, and should be skipped.

Was reactor pressure/drywell pressure stabilized below Emergency Procedure entry values and
reactor level stabilized above Emergency Procedure entrv values?

This step is used to determine if the scram was a normal “simple” scram that did not require using other

procedures beyond the “typical” scram response. Following the initial transient maintaining the reactor
and drywell pressure below Emergency Procedure entry values while ensuring level is above Emergency
Procedure entry values satisfies this step.
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Clarifving Notes

Scrams from a condition where the Reactor 1s not critical do not count in this indicator.

This indicator includes unplanned scrams. Unplanned scrams counted for this indicator are also counted for the
Unplanned Scrams per 7000 Critical Hours indicator.



