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1.0 ENTRY CONDITIONS AND APPLICABILITY

As directed in the SRM to SECY 97-168, the staff is inspecting and momtormg licensee performance at
shutdown to ensure that the licensees are maintaining an adequate mitigation capability (equipment,
instrumentation, policies, procedures, and training). In the Reactor Oversight Process (ROP), the
significance of such inspection findings is assessed, using a Risk Informed process, called the
Significance Determination Process (SDP). The Shutdown SDP consists of: Phase 1, Definmon and
Initial Screening of Findings and, Phase 3, Risk Significance Finalization and ustnﬁcanon IMC 0609
Appendxx G, Shutdown Operatlons Significance Deterrmnatnon Process is used 10 coffduct the phase 1

findings dlscussed below.
1.1 Entry Conditions

1.1.1 SDP-related Inspection Finding

This SDP provides a simplified risk-informed framework to est timate ‘the Jncrease in core damage
frequency during shutdown operations due to conditions which contribute tnintended risk increases
caused by deficient licensee performance. Conditions which do NOT\re’fresent deﬁment licensee
performance, as determined by the staff, are con&dere«igil"t o£ Ehe acce‘f)table plant normal operating

nsk and are NOT candidates for SDP evaluanon ,e»:['he entty con gltlons for: the*shutdown SDP described
Esses affectmg initiating event

licensee performance. £
ﬁ?!%; *
Concurrent performance deficiencies’should be assessed collect:vely if they resulted from a closely-tied
£ o
common cause. If causes are mdegendent each performancedefimency should be assigned a color
individually. See IMC 0609, App ndlx A for fnore detaxled ‘guidance.

This tool is se'&d’ when‘a finding’ ‘has been identified as requiring quantitative assessment from the phase 1
shutdowﬁ SDP screenme{fool '(IMC ‘0609 Appendix G)..

The_\‘process in this SEP,:S designed to provide Senior Reactor Analysts a simple scrutable probabilistic
nsk “framework forjuse 1n identifying potentially risk-significant shutdown issues within the initiating

TN SR

>nts mmganon systems and barriers cornerstones. The results from this SDP tool are intended to

e T Y

mmumcatlon on the basis of risk significance between the NRC and licensees.
-".>~

2.0 LIMITS AND PRECAUTIONS

2.1 Limits
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The template is a simplified tool that generates an order-of-magnitude assessment of the risk
significance of inspection findings during shutdown operation. "

2.2 Precautions

2.2.1 The analyst should consider each evaluated CD sequence using the event trees to ensure that the
scenario makes sense for the deficiency. The variability of plant configurations at shutdown and timing
issues may result in performance deficiencies which do not directly map on the event trees See HQs for
assistance if needed. Before using Worksheets, users should review attached event trees’to ensure that
Worksheet entries are consistent with the sequence logic in the event trees o d

‘matmg o

events. These definitions can be found in Chapter 64, Procedure for S1 ngﬁcance Determmatlon L4
e, A ;

2.2.4 The availability of standby RCS injection along with operator err Irives’sh
as standby m_]ectlon is avallable, In most cases, St&ﬂdb}'«ﬁ ctlon buys tlm fo Sther operator recovery

2.2.5 Some findings are not covereﬁfby these ,templates and go directly to Headquarters for
Phase 3 analysis. Examples of/such fiﬁdmgs areras ‘follows:
«,z ﬁ%ﬁq ‘3,?’
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3.0 ABBREVIATIONS AND DEFINITIONS

3.1 Abbreviations

CD Core Damage

CCw Component Cooling Water

DHR Decay Heat Removal

ECCS Emergency Core Cooling System
INDIC. Indication

MC Inspection Manual Chapter

LOI Loss of Reactor Inventory In1t1at1ng Event
LER Licensee Event Report

LOOP Loss of Offsite Power

LORHR Loss of RHR Initiating Event
OP. Operator

POS Plant Operational State

PRA Probabilistic Risk Assessme;
RCS Reactor Coolant Systemﬁ""“

RHR Residual Heat Removf N
ROP T

SDP

SRW

SSW

™

TW-E Ear}y’T 1m¢"W1ndow‘*“ for

TW-L Lq;pT;g}g‘Wmdow,;aftéﬁfféfuelmg operation

<
ik, &
Phases of,a Slgmﬁcan Determination

Phase; -Charactenzangn"‘und Initial Screening of Findings: Precise characterization of the
ﬁ?émg and an initial screening of very low-significance findings for disposition by the licensee’s
corrective action program

3. Risk Significance Finalization and Justification: Assessment of the risk significance

ST T h,

6fa hutdf)'vvn‘ﬁndmg as directed from the Phase 1 analysis IMC 0609 Appendix G)..

Precursor Finding - Inspection findings that have the potential to cause a loss of the operating
train of RHR.
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Condition findings - Inspection findings that only involve a degradation of the licensee’s
mitigation capability.

Loss of RHR (LORHR) - Includes losses of RHR resulting from failures of the RHR system
(such as RHR pump failure) or failures of the RHR support systems other than offsite power.

Loss of Offsite Power (LOOP) - Includes losses of offsite power which cause a loss ‘of RHR.

Loss of Reactor Inventory (LOI) - Includes losses of RCS 1ri€yentory that lggd g{}o’floss of RHR
RSy

due to isolation of RHR on Level 3 or loss of RHR due to 0ss; Cof RHRip suctlon

below 135 psig with the MSIVs closed. The vessel head is.on. T is POS covers/ 5
Shutdown (Mode 3) and Cold Shutdown (Mode 4) of the TmModes '

9‘%

enough to gﬁzet its fun ]:lofi. ée_d and‘all necessary supporting systems are functional (such as AC

2

Shutdown Operations ﬁShut’ own Operation exists during hot shutdown, cold shutdown, and
i mg when more than one fuel assembly is in the reactor vessel and the decay heat removal
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4.0 PROCEDURE FOR SIGNIFICANCE DETERMINATION
Step 4.1 Initiating Event Characterization

Detailed guidance for initiating event characterization can be found in Sections 6.2 through 6.5
of the Basis Document.

Step 4.1.1 Determine if the finding is a precursor to a loss of RHRyor a‘condmon finding.
Note: Precursor findings have the potential to cause a doss of the operatmg train of RHR
or actually caused the loss of the RHR function. Condmon ﬁndmgs nly involve a

S At S
degradation of the licensee’s capability to rmtxgate an event if an'e ent‘were\io occur.

The SDP is significantly different for these two dlfferent type'g’*?of ﬁ\%dl‘%
fb’”

(LOOP) or, §ctually cafised;
1n1t1at1ng vent Use,Table‘\l

IF*a fmdmg increases the likelihood of a loss of the operating train
of RHR (LORHR) or actually caused a LORHR (except for LOOP

“IFa ﬁnding involves the RHR support systems (except for LOOP
and LOI), THEN LORHR is the applicable initiating event. Use
Table 3 to determine the IEL. Go to Step 4.1.2.1.1.

Step 4.1.2.1.1 Determine the POS and TW in which the precursor
occurred. Figure 3 defines the POSs used in the SDP. Go to Step 4.2.

Step 4.1.2.2 Condition Findings - Select the applicable initiating events (LORHR,
LOOP and/or LOI) by identifying the equipment or safety functions affected and

October 24,2002 - -5- , BWR



determine the initiating event scenarios that must be evaluated (i.e., the affected
function plays some role in mitigating the initiating event scenario). Tables
provided in the plant-specific full power SDP notebooks provide useful
information, as do the SDP worksheets in this document.

Step 4.1.2.2.1 Determine the exposure times for the degraded condition in the
mitigating system. A separate exposure time must be determined foreach POS
for findings that span one or more POS. Using Table 4, determm%’gn IEL for each
applicable initiating event in each applicable POS. Go!to 'Step4 3

Step 4.2 Evaluation of Mitigation Capability for Precursor Findings’ ‘

Use the SDP Worksheet that contains the POS and mltlatmg evet}fﬁl}at were determmedfto be
apphcable in Step 4.1. Detalled guidance for initiating &v haractenzatxon can%e found in

s

Step 4.2.1 Enter the time to boiling and tirfi€ to core’ ir
Worksheet and the IEL in each row of the lower*sectlon 3% th wotksheet Below the

initiating event in the applicable POS
J ; :
Step 4.2.2 Determine the; ge;nammg credltable i ‘ tlgatlon capability for each safety
function assuming the occurrence of Qe 1mt1at1ng event, and using the reported status of
plant equipment and the tlmes to boﬂmg and ¢ core "damage. The various Safety Functions
Needed to mitiga [t.he spe01ﬁc 1mtla‘ g“é‘\’/‘ént are listed in the first column of the SDP
Worksheet. Themreght%le plant-specxﬁc capablhty that is potentially available to satisfy

R Ry

the: safety functl§1 is Hescnbegl in the second column, enutled Success Criteria and

equlpment cgpabﬂlty for each affected safety function. Use guidance in Tables 6
and 7, and fiotes in the Worksheet to enter the Equipment Credit in the third
column o’ff“thg Worksheet. Document key assumptions. Any credited equipment
must be’inomtored by the licensee under the provisions of 10 CFR 50.65 (the
Mamtenance Rule).

‘\:‘Step 4.2.2.2 Determine the Operator Credit based on the time and complexity of
operator actions to use the available equipment to achieve the each safety

function. Take into account the availability of instrumentation, alarms, time and
procedures for the operator. Table 5 provides general guidance for operator credits
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and the Worksheets contain sequence specific guidance. Document key
assumptions.

Step 4.2.2.3 Determine the Credit for Function for each Safety Function Needed.
Select the lower of Equipment Credit and Operator Credit, and enter the value in
this column.

e

3 ’5:“ - A S5 o
ithe form,oﬁa addmve;equatlon o

Fhi

Step 4.2.3.1 Enter the Mitigation Credit ?n
Credit for Functions from the upper sectlo{"
Damage Sequence. For example, take th"‘f gféff’)amage SeguencwistOI-

RHRREC CV. If the Credit for Funcuoxf‘fo RHRREC is 2 and for CV is 3, enter

Step 4.2.3.2 Enter the Recovery creditand documen

P

provided at the bottom of the Workshee
’"‘“""a

Use the SDE:W orksheet()ﬂ} tcontam the POSsandanmatmg events that were determined to be

~ngibY

apphcable*’in Step 4.2. Detaﬂ d gmdance fommtlatlﬁg event characterization can be found in

i'/f“ s

Sectlon5a6“6 of the?asm ocument ~Perform the following steps on the Worksheet for each
applicable POS: d ini ventio

Step 4.3.2 Determ1 ne¢.which Core Damage Sequences are affected by the finding. Circle
the affected saf%ty functxon(s) in the Core Damage Sequences in the lower area of the
Worksheet. Wnte the JEL in each row of the lower section of the worksheet that

: correspondSeto an affected sequence.

Ste ;;’-(53:2 Determine the remaining creditable mitigation capability for safety functions
assuming the occurrence of the initiating event, and using the reported status of plant
equipment and the times to boiling and core damage. The various Safety Functions
Needed to mitigate the specific initiating event are listed in the first column of the SDP

Worksheet. This step only needs to be done for safety functions that appear in affected
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sequences, as identified in Step 4.3.1. The creditable plant-specific capability that is
potentially available to satisfy the safety function is described in the second column,
entitled Success Criteria and Important Instrumentation. Pay particular attention to the
safety functions affected by the finding. Use the Event Tree associated with the
Worksheet to help understand the successes and failures associated with each accident
sequence.

Step4.3.2.1 Determine the Equipment Credit based on the remammg
equipment capablhty for each affected safety funcuon ‘%Use guxaance in Tables 6
Cre

by

column of the Worksheet. Document keyﬁgssumpuons <An)} credlted eqmpment 4
must be monitored by the licensee under; fe prowsmﬁg of 10 CFR

operator actlons to use the available equlpmeh h1eve the each safety
25
function. Table 5 provides general guléance for~operator credits and the

o g R Bkl

Worksheets contain sequence spec1ﬁc:'gu'dance Do%umentkey assumptions.

Step 4.3.2.3 Determine the Cfedif for.Function for each’Safety Function Needed.

Select the lower of Equlpment Credit"” and Operator Credlt and enter the value in
this column. ‘f@' %
sf}‘"

¢t
:»

the Fmdmg Use the Even Tree ass”gaated w th ‘the Worksheet to help understand the
successes and fa1]ures>assocmted w1th eaEh acc1dent sequence.

Step 433.2~€Ent§ the Recovery credit and document the value in the box
provxded%t the bottom of the Worksheet.

Step 43 3 3 Sum these credit values (IEL + Mitigation Credit + Recovery) for
each affected sequence and enter the value in the Result column.

- Step 4.3.3.4 Go to the next applicable Worksheet and begin at Step 4.3.1 or, if all
Worksheets are completed, continue to Step 4.4.
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Step 4.4 Estimating the Risk Significance of Inspection Findings

The risk significance of an inspection finding is determined in the same manner as for at-
power findings. Use IMC 0609, Appendix A, Step 2.4 - “Estimating the Risk
Significance of Inspection Findings™ to determine the risk significance of a finding.

October 24, 2002 - -0- BWR



5.0 FIGURES, TABLES, WORKSHEETS AND EVENT TREES
5.1  Figures
Figure 1 Determination of Applicable POSs and Time Windows-BWRs ........... 11

5.2 Tables

Table 1
Table 2
Table 3
Table 4

Table 5
Table 6

Table 7

Worksheet 4 l

Worksheet 545 \
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Figure 3 Determination of Applicable POS Groups and Time Windows - BWRs

TS Modes
HSD CSD Refueling CsD HSD
< Pl —pi 4 » 44—

POS Groups - Estimated
(PGs) and Time POS Group Timing Duration |Applicable PGs & TW:
Windows (TWs) Head Off (in days)

RHR Detensiory RCS Level RCS Level  Tenslon RHR
Initiation Remove RPV at 23 at 23' RPV Head oft
| | | | | |
| | | | | .
TW-E ’
TW-L
PG | PG IMTW-E PG I/TW-L y
PG II _FPGITWE _PGITW-L_
PG Il PG M
Dates
Exposure Time
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Table 1 - Initiating Event Likelihoods (IELs) for LOOP Precursors

affect existing power supplies
(example: crane operating close to a
Reserve Auxiliary Transformer
supplying power to RHR without
adequate controls on its movement)

Type of LOOP precursor Initiating Event Likelihood
(IEL)

Actual LOOP occurred 0

Work Activities have the potential to 1

October 24, 2002 -
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Table 2 - Initiating Event Likelihoods (IELs) for LOI Precursors

Time to RHR loss Is RCS Level Can leak path be Can drain path be Estimated
due to isolation of Indication a readily identified isolated by at least IEL
RHR on level 3 reasonable reflection | within ¥ time to one functional valve
given no operator of RCS level loss of RHR such that a train of
action RHR can bege-
started %
loss of RHR N/A N/A
occurred or
X<10 min.

SE LY
10<X <30 min. YES YES 1=
10<X<30 min. 0
10<X<30 min. 0
10<X<30 min. 0
30<X <60 min. 2
30<X<60 min. 0
30<X<60 min. 0
30<X<60 min. 0
1<X<4 hours®, 3

1
0
1<X<4 hours :;ii} ] 0
e B
X>4 houg%ﬁjﬁ ; YES 3
o
X>4£h§tirs YES 1
4 & N/A 0
AES YES NO 0

October 24, 2002 -
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Table 3 - Initiating Event Likelihoods (IELs) for LORHR Precursors

Note: For findings affecting Loss of the Operating Train of RHR and RHR Supports System

Including SSW, AC and DC components

Time to RHR Trouble Alarms Can Action to Can Action | Estimated
loss given no Present for Finding Recover RHR be to Recover gEL
successful identified within’s | RHRbe /"
operator action Ex. time to RHR loss?
DHR high temp. A
DHR low flow Eg. RHR recovery
procedureséegiffport
Support System System Recovery
Trouble Alarms procedureﬂs?&;‘“
Ex. SSW low flow
Loss of RHR N/A N/A
occurred OR
< 10 minutes
10<X<30 min. YES 1
10<X<30 min. 0
10 <X<30min. 0
10<X<30 min. 0
30<X<60min. 2
30<X<60min. N/A 0
30<X<60rhin N/A 0
NO 0
1<X<4 hours e YES 3
1<X<4 hGus YES 1
1<X%4 hours N/A 0
1554 hours S YES NO 0
£330 O
‘ : YES YES 3
YES YES 1
NO N/A 0
X> 4 hour YES YES NO 0
October 24, 2002 - -14- BWR



Table 4 - Initiating Event Likelihoods (IELs) for Condition Findings - BWRs

Row | Approximate Example Event Type Estimated IEL®
Conditional
Frequency
0 >1peryr Loss of a Operating Train of RHR
(LORHR)

I 1per1-10yr Loss of offsite power (LOOP)

II 1per 10-102yr | Loss of Inventory (LOI)

1. The likelihood ratings are presented in terms 0f 0,712, etc. :Emnv of 0 wcomparable to a frequency of 1
IR

per year, a rating of 1 is comparable to affrequency offlE-f pe‘ ,year;and&mx]ar]y, aratingof 2 is

October 24, 2002 - -15- BWR



To Use:

Table 5 - Adjustment to Credits for Operator Actions

Take operator action from work sheet and adjust credits using rows 1, 2, and 3.

Factors Affecting Impact of Inspection Findings
Operator Action the Factors :
Credit
TIME TO COMPLETE
OPERATOR ACTION
No cﬁé‘gnge in
credit
Increase credit by
11
COMPLEXITY OF Reduce credit by 1
ACTION or by 2 (depending
on severity)
Additional
Complicating Factors

(list not exhaustive)

No change
AVAILABILITY OF Unavailable or Providing Eroneous | Reduce credit by 2
H\IST'RI/WENTATION Indication.
Same as worksheet No change

October 24, 2002 -
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BWR
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Table 6 - Mitigation Capability Credits for Installed Equipment

Type of Remaining Capability

Remaining
Capability
Rating

Recovery of Failed Train

. . . . . PP i)
Operator action to recover failed equipment that is capable of being recovered after an initiating event g
occurs. Action may take place either in the control room or outside the control room and is assumed to*
have a failure probability of approximately 0. 1 when credited as “Remaining Mitigation Capability.”

Credit should be given only if the following criteria are satisfied: (1) sufﬁment time is available; (2)_““?‘ ;

enwronmental conditions al]ow access, where needed (3) procedures exxst (4) training is conducted

is available and ready for use.

1 Automatic Steam-Driven (ASD) Train

A collection of associated equipment that includes a single turbine-driven component 1o prov:de 100% of
a specified safety function. The probability of such a train being unavailable due to failure, test, or
maintenance is assumed to be approximately 0.1 when credited as “Remaining Mmganon Capability.”

1 Train

A collection of associated equipment (e.g., pumps, vali'es, breakers, etc.) that together can provide 100%
of a specified safety function. The probability of this equipment being unavailable due to fmlure, test, or
maintenance is approximately 1E-2 when credited as “Remammg Mitigation Capabxhty "

1 Multi-Train System

A system comprised of two or more trains (as‘defmed aboye) that are consxdered susceptible to common
cause failure modes. The probability of this equipment being unavailable due to failure, test, or
maintenance 1s approxxmately 1E-3 wggr{credxted as “Remaxmng Mmgauon Capability,” regardless of

A system comprised of two trains (as defined above) that are not considered to be susceptible to common
cause failure modes. The probability of this equipment being unavailable due to failure, test, or
maintenance is approxxmately 1E-4 when credited as “Remaining Mitigation Capability.”

4 (=2+2)

October 24, 2002 - -18-
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Table 7 - Credits for Temporary Eqiiipment

Mitigation Capability Credits

Equipment available during power operation | Use credit similar to at-power SDP; manual

and available during shutdown operation alignment and actuation may be needed
limiting the credit to the credit for-operator

action N

Temporary Equipment (e.g. skid mounted
diesel) that is available during shutdown;
equipment and tools needed are staged for
quick hookup

October 24, 2002 - -19- BWR



POsI .Laak Automatic Manual Manual Recover RHR | Recover RHR Operator Manual Containment
Isolated Injection Injection Injection before press, | befors press. Controts Injection Venting and
(any source) Leak NOT | conftrol needed | control needed Pressure (after SRV Make-up
Leak isolated Isolated feak Isolated | leak notisol. with SRV Tits) Water
LOI ISOL AECCS MINJ MINJX RHRREC RHRRECX SRV MINJY cv # END-STATE-NAMES
:

. 1 |ox

2 |oK

3 {co

4 |CD

, - 5 |OK

6 |CD

7 {cD

8 | OK

9 |OK

10 | CD

it | CD

. 12 |OK

13 |CcD

14 |cD

15 [ CD

Loss of Inventory - BWR POS-1
LOI1 - 2002/10/24 Page 1




Worksheet 1. SDP Worksheet for a BWR/4 Plant — Loss of Inventory in POS 1

FILL IN: TIME TO BOILING TIME TO CORE DAMAGE
(NOTE: losses of inventory shorten time to core damage)
Safety Functions Success Criteria and Important Equip. Credit Operator Credit Credit for
Needed: Instrumentation: Function
Isolation of the loss Downcomer losses: RHR SDC N/A
(ISOL) Isolation on Level Il instr. RCS level | Credit=3
indic. W/alarms
Losses from lower plenum -
Unisolable leak | Credit=0
(lower plenum)
-0 ‘
Early Automatic 1 low pressure ECCS pump train in N/A
ECCS automatic
(AECCS)
Early injection by Reconfigure RHR to ECCS injection, Hot S/D - Credit =3
operator - Leak or manual CRD, or HPCS, or LPCS, or (Cues - level indic. and RHR
isolated LPCI, or condensate pump or CRD or parameters)
(MINJ) other non-ECCS Cold S/D - Credit=4
Vessel level indic, W/low level alarms (Cues - level indic., mode
change and RHR
parameters)
(Time to RHR shutoff head
> 1 hrs.)
October 24, 2002 - -20- BWR




Early injection by
operator - Leak not

Reconfigure RHR to ECCS injection or
other high flow rate source essentially

Credit = 3/4
(Time to RHR shutoff head

control needed.
Leak not isolated.

of equipment is required for injection
and cannot be credited for RHR.

isolated (MINJX) equivalent in capability to ECCS > 1 hrs.) - See MINJ
injection.

RHR Recovery Operator restarts RHR before RCS Credit =2

before RCS pressure | pressure control needed. (Time to RHR shutoff head

control needed. >1 hr.)

Leak Isolated.

(RHRREC)

RHR Recovery Operator restarts RHR before RCS Credit =2

before RCS pressure | pressure control is needed. One train (Operator manages injection

and RHR, time to shutoff
head > 1 hr)

(RHRRECX) Operator also needs to replace or
recover lost inventory.
Safety Relief Valves | Operator opens 1 SRV! to control Credit=3
before CD (SRV) pressure. RCS pressure indication.
Manual Injection Operator injects based on SRVs lifting | N/A Credit=1
after SRYV lift before | and alarming. Manual pressure control.
CD (MINJY) Sound of SRVs lifting, tail pipe
indications
Containment Operator opens available vent paths. Credit =3
Venting (CV) Additionally, long term make-up water
must be provided to the injection
source,
October 24, 2002 - 21- BWR




=

Core Damage Sequences IEL Mitigation Credit Recovery Result
(Circle Affected Functions)

LOI - RHRREC- CV (3)

LOI - RHRREC - SRV (4)

LOI - MINJ - CV (6)

LOI - MINJ - MINJY (7)

LOI - ISOL - RHRRECX - CV
(10)

LOI - ISOL - RHRRECX - SRV
(11)

LOI-ISOL - AECCS - CV (13)

LOI - ISOL - AECCS - SRV (14)

LOI-ISOL-AECCS-MINJX (15)

Identify any operator recovery actions that are credited to directly restore the degraded equipment or initiating event:

If operator actions are required to credit placing mitigation equipment in service or for recovery actions, such credit should be given only if the following criteria are met: 1) sufficient
time is available to iinplement these actions, 2) environmental conditions allow access where needed, 3) procedures exist, 4) training is conducted on the existing procedures under
conditions similar to the scenario assumed, and 5) any equipment needed to complete these actions is available and ready for use.

October 24, 2002 - -22- BWR




Notes:

f—
.

Different non-ECCS sources may apply for different plants. Examples include: firewater and high pressure service water.
Failure of ECCS and alternate injection sources is assumed to fail the ability of the operator to recover RHR and is assumed to
fail suppression pool cooling and makeup.

Failure to isolate the leak reduces the ability to recover RHR.

Non-ECCS systems are not assumed to be able to keep core covered if leak path is not isolated.

If a leak is isolated by the operator, it is assumed that ECCS will not automatically be activated.

Actions to steam the core at high or low pressure to prevent core damage are treated as recovery actions,

N

SunhAw
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POS 2 Leak Automatic Manual Manual Recovery of Recovery of Long
Isolated Injection Injection Injection RHR - Leak RHR - Leak Term
(any source) Leak NOT Isolated NOT Isofated Cooling
Leak Isolated Isolated
LOI 1SOL AECCS MINJ MINJX RHRREC RHRRECX LcooL # END-STATE-NAM
1 {OK
2 |OK
3 |CD
4 |CD
5 |OK
6 |OK
7 |CD
8 [OK
9 |OK
10 | CD
11 | CD
' Loss of Inventory - BWR POS-2
LOI2 - 2002/10/24 Page 2




Worksheet 2 SDP Worksheet for a BWR/4 Plant — Loss of Inventory in POS 2

FILL IN: TIME TO BOILING TIME TO CORE DAMAGE

(NOTE: losses of inventory shorten time to core damage)

Safety Functions Success Criteria and Important Equip. Credit Operator Credit Credit for
Needed: Instrumentation: Function
Isolation of the loss | Isolation on Level Il instr, RCS level | Credit =3 N/A
(ISOL) indic. W/alarms
Unisolable leak
(lower plenum) -0 | Credit=0
Early Automatic 1 low pressure ECCS pump train in N/A
ECCS automatic
(AECCS)
Early injection by Reconfigure RHR to ECCS injection, Credit=35
operator - Leak or manual CRD, or HPCS, or LPCS, or Visible
isolated LPCI, or condensate pump or CRD or boiling/steam
(MINJ) other non-ECCS (TimetoCD >3
Vessel level indic. W/low level alarms hrs. w/o injection)
Early injection by Reconfigure RHR to ECCS injection or Credit =4
operator - Leak not | other high flow rate source essentially (Time toCD >3
isolated (MINJX) equivalent in capability to ECCS hrs w/o injection.)

injection.

October 24, 2002 -
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source

RHR Recovery Operator restarts RHR before core Credit=3
before core damage, | damage

Leak Isolated.

(RHRREC)

RHR Recovery Operator restarts RHR before core Credit=3
before RCS core damage. One train of equipment is

damage. Leak not required for injection and cannot be

isolated, credited for RHR. Operator also needs

(RHRRECX) to make-up lost inventory in long term.

Long Term Cooling | Operator maintains long term inventory Credit =2

October 24, 2002 -
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Core Damage Sequences IEL Mitigation Credit Recovery Result
(Circle Affected Functions)

LOI-RHRREC-LCOOL (3)

LOI-MINI (4)

LOI -ISOL-RHRRECX-
LCOOL (7)

LOI - ISOL-AECCS -
RHRRECX-LCOOL (10)

LOI-ISOL-AECCS-MINJX
(11)

Identify any operator recovery actions that are credited to directly restore the degraded equipment or initiating event:

If operator actions are required to credit placing mitigation equipment in service or for recovery actions, such eredit should be given only if the following criteria are met: 1) sufficient time is available
to implement these actions, 2) environmental conditions allow access where needed, 3) procedures exist, 4) training is conducted on the existing procedures under conditions similar to the scenario
assumed, and 5) any equipment needed to complete these actions is available and ready for use.

Notes:

1. Different non-ECCS sources may apply for different plants. Examples include: firewater and high pressure service water.
2. Failure of ECCS and alternate injection sources is assumed to fail the ability of the operator to recover RHR

3. Failure to isolate the leak reduces the ability to recover RHR.

4. Non-ECCS systems are not assumed to be able to keep core covered if leak path is not isolated.

5. If a leak is isolated by the operator, it is assumed that ECCS will not automatically be activated.
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POS3 Leak Manual Manuat Recovery of Recovery of Long
Isolated Injection Injection RHR - Leak RHR - Leak Term
(any source) Leak NOT Isolated NOT Isolated Cooling
Leak Isolated Isolated
Lot 1SOL MINJ MINJX RHRREC RHRRECX LCOOL # | END-STATE-NAMES
1 |OK
2 |OK
3 |{CcD
4 |CD
5 [ OK
6 | OK
7 |CD
8 [CD
Loss of Inventory - BWR POS-3
LOI3 - 2002/10/24 Page 3




Worksheet 3 SDP Worksheet for a BWR/4 Plant — Loss of Inventory in POS 3

isolated

LPCI, or condensate pump or CRD or

hrs. w/o injection)

FILL IN: TIME TO BOILING TIME TO CORE DAMAGE
(NOTE: losses of inventory shorten time to core damage)
Safety Functions Success Criteria and Important Equip. Credit Operator Credit Credit for
Needed: Instrumentation: Function
Isolation of the loss Isolation on Level ITI instr. RCS level Credit =3 N/A
(ISOL) indic. W/alarms
Unisolable leak
(lower plenum) -0 | Credit=0
Early injection by Reconfigure RHR to ECCS injection, Credit=5
operator - Leak or manual CRD, or HPCS, or LPCS, or (Time to CD > 3

(MINJ) other non-ECCS
Vessel level indic. W/low level alarms
Early injection by Reconfigure RHR to ECCS injection or Credit =4
operator - Leak not | other high flow rate source essentially (TimetoCD >3
isolated (MINJX) equivalent in capability to ECCS hrs. w/o injection.)
injection,
RHR Recovery Operator restarts RHR before core Credit =4
before core damage. | damage
Leak Isolated.
(RHRREC)
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RHR Recovery Operator restarts RHR before core Credit=3

before RCS core damage. One train of equipment is

damage. Leak not required for injection and cannot be

isolated. credited for RHR. Operator also needs

(RHRRECX) to make-up lost inventory in long term.

Long Term Cooling | Operator maintains long term inventory Credit=3

source
1 eemnd
Core Damage Sequences IEL Mitigation Credit Recovery Result

(Circle Affected Functions)
LOI-RHRREC-LCOOL (3)
LOI - MINJ (4)

LOI-ISOL-RHRRECX-
LCOOL (7)

LOI-ISOL-MINJX (8)

Identify any operator recovery actions that are credited to directly restore the degraded equipment or initiating event:

If operator actions are required to credit placing mitigation equipment in service or for recovery actions, such credit should be given only if the following criteria are met: 1) sufficient
tume is available to implement these actions, 2) environmental conditions allow access where needed, 3) procedures exist, 4) training is conducted on the existing procedures under
conditions similar to the scenario assumed, and 5) any equipment needed to complete these actions 1s available and ready for use.
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Notes:

L. Different non-ECCS sources may apply for different plants. Examples include: firewater and high pressure service water.
2. Failure to isolate the leak reduces the ability to recover RHR.
3. Non-ECCS systems are not assumed to be able to keep core covered if leak path is not isolated.
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POS 1 RHR Recovery Manual Operator Manual Containment
before RHR Injection Controls Injection Venting and
shutoff head Pressure (after SRV Make-up
reached with SRV lift) Water
LORHR ., RHRREC MINJ SRV MINJY cv # END-STATE-NAMES
1 OK
2 OK
3 cb
4 CD
5 OK
6 cb
7 cb
Loss of RHR - BWR POS-1
LORHR1 - 2002/10/24 Page6




Worksheet 4 SDP Worksheet for a BWR/4 Plant — Loss of Operating Train of RHR (LORHR) in POS 1 (LORHR-1)

FILL IN: TIME TO BOILING TIME TO CORE DAMAGE
Safety Success Criteria and Important Equip. Credit' Operator Credit Credit for
Functions Instrumentation: Function
Needed:
RHR Recovery | Operator restores a train of RHR, RHR HX Credit=3
(RHRREC) I/O temp., RHR flow, and vessel pressure (assumed 2 hrs to
before RHR indic. w/alarms shutoff head)
shutoff head
reached
Short Term Operator actuates LPCS pump, or actuates 1 Credit=3
Water non-ECCS pump capable of keeping core (Time to reliefs
Injection by covered before SRV lift, vessel level indic. w/ lifting > 3hrs)
Operator low level alarms
(MINJ)
Pressure Operator opens 1 SRV with vessel pressure Credit=3
Control (SRYV) | indic. (check to ensure 1 SRV is sufficient)
before CD
Manual Operator injects based on SRVs lifting and Credit=1
Injection after | alarming. Either high pressure injection or
SRYV lift before | manual depressurization and injection
CD (MINJY)

"It performance deficiency is being transferred from LOOP tree, analyst must consider if the front line systems and necessary
support systems are supported from successful EAC.
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Credit=3
(LC needed > 10
hrs.

Containment
Venting
CV

Operator vents containment and provides long
term inventory for injection system

et
=
o

Core Damage Sequences

Mitigation Credit Recovery Result

(Circle Affected Functions)

LORHR - RHRREC - CV
)

LORHR - RHRREC - SRV
“4)

LORHR - RHRREC -
MINJ - CV (6)

LORHR - RHRREC -
MINJ - MINJY

Identify any operator recovery actions that are credited to directly restore the degraded equipment or initiating event:

If operator actions are required to credit placing mitigation equipment in service or for recovery actions, such credit should be given only if the
following criteria are met: 1) sufficient time is available to implement these actions, 2) environmental conditions allow access where needed, 3)
procedures exist, 4) training is conducted on the existing procedures under conditions similar to the scenario assumed, and 5) any equipment needed
to complete these actions is available and ready for use.
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Notes:

1. Failure to recover RHR before RHR shutoff head is reached is assumed to fail short term injection using LPCI.
2. Actions to prevent core damage by steaming the core at high or low pressure are treated as recovery actions.
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POS 2 RHR Recovery Manual Long

Before Level 3 Injection Term
Reached Cooling
LORHR RHRREC MINJ LC

END-STATE-NAMES

Loss of RHR - BWR POS-2

OK

OK

CD

CD

LORHR2 -

2002/10/24 Page7




Worksheet 5 SDP Worksheet for a BWR/4 Plant — Loss of Operating Train of RHR in POS 2

FILL IN: TIME TO BOILING TIME TO CORE DAMAGE
Safety Success Criteria and Important Equip. Credit ! Operator Credit Credit for
Functions Instrumentation: Function
Needed:
RHR Recovery | Operator restores a train of RHR, RHR HX Credit=3

(RHRREC) I/O temp., RHR flow, and vessel level indic.
before Level 3 | w/alarms

reached

Short Term Operator actuates LPCS pump, or actuates 1 Credit=3
Water non-ECCS pump capable of keeping core (Time to CD >
Injection by covered, vessel level indic. w/ low level 3hrs)

Operator alarms

before CD

(MINJ)

Long Term Operator maintains long term inventory Credit=3
Cooling (LC) source OR initiates long term RHR recovery (LC needed > 10

given RHR recovery previously failed hrs)
(equipment credit = 1)

'If performance deficiency is being transferred from LOOP tree, analyst must consider if the front line systems and necessary
support systems are supported from successful EAC.
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Core Damage Sequences IEL Mitigation Credit Recovery Result

LORHR -RHRREC-LC (3)

LORHR-RHRREC-MINIJ
“4)

Identify any operator recovery actions that are credited to directly restore the degraded equipment or initiating event:

If operator actions are required to credit placing mitigation equipment in service or for recovery actions, such credit should be given only if the
following criteria are met: 1) sufficient time is available to implement these actions, 2) environmental conditions allow access where needed, 3)
procedures exist, 4) training is conducted on the existing procedures under conditions similar to the scenario assumed, and 5) any equipment needed
to complete these actions is available and ready for use,
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POS-1 Emergency AC-Independent Manual Recovery of Recovery of Recovery of
AC Injection Pressure Offsite Power Offsite Power Offsite Power
before Control in 2 hours in 8 hours {n 20 hours
cb

LooP EAC ACl SRV RLOOP2 RLOOPS8 RLOOP20 END-STATE-NAMES
LORHR
OK
cD
OK
cD
OK
cb
OK
CD

Loss of Offsite Power - BWR POS-1
LOOP1 - 2002/10/24 Page 4




Worksheet 6 SDP Worksheet for a BWR/4 Plant — Loss of Offsite Power in POS 1

FILL IN: TIME TO BOILING TIME TO CORE DAMAGE
Safety Success Criteria and Important Equip. Credit Operator Credit Credit for
Functions Instrumentation: Function

Needed:
Emergency 1 EDG or 1 alternate on-side AC power Credit =2
AC before source > (assumed 2 hrs to
RHR pump shutoff head)
shutoff head
reached (EAC)
AC- Operator actuates 1 AC independent pump, Credit =3
Independent vessel level indic. w/alarms (Time to CD w/o
injection injection > 3hrs)
before core
damage (ACI)
RCS pressure | Operator opens 1 SRV (check if one SRV is Credit =3
control before | sufficient and availability of N, bottles), (Time to CD >
CD (SRYV) vessel pressure indic. 3hrs)
Recovery of Offsite power recovered in two hours before | Credit = |
LOOPin2 RHR shutoff head reached
hours
(RLOOP2)

ZAlternate AC source can be credited if can be tied in to 4KV buses at least 1hour before RHR pump shutoff head reached.
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Recovery of Offsite power recovered before core damage | Credit = 1
LOOPin8 with no RCS makeup (assumed 8 hours)
hours
(RLOOPS)
Recovery of Offsite power recovered after battery Credit=2
LOOP in 20 depletion but before core damage (12 hours to
hours depletion + 8 hours to core damage)
(RLOOP20)
Core Damage Sequences IEL Mitigation Credit Recovery Result
(Circle Affected Functions)
LOOP-EAC-RLOOP20 (3)

LOOP-EAC-SRV-RLOOP2 (5)
LOOP-EAC-ACI-RLOOPS (7)

LOOP-EAC-ACI-SRV-RLOOP2
)

Identify any operator recovery actions that are credited to directly restore the degraded equipment or initiating event:

If operator actions are required to credit placing mitigation equipment in service or for recovery actions, such credit should be given only if the following criteria
arc met: 1) sufficient time is available to implement these actions, 2) environmental conditions allow access where needed, 3) procedures exist, 4) training
is conducted on the existing procedures under conditions similar to the scenario assumed, and 5) any equipment needed to complete these actions is available
and ready for use.

October 24, 2002 - -36- BWR




Notes:

1. Different non-ECCS sources may apply for different plants. Examples include: firewater and high pressure service water.
In sequence 1, LOOP followed by successful start of a EDG or EAC source, analyze the Loss of RHR sequences. The IEL for
the Loss of RHR analysis should the LOOP IEL. The analysis must take into account the complexities of recovering RHR
with specific deficiencies of the electrical system.
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POS-2 Emergency AC- Recovery of
AC Independent Offsite Power
Injection in 8 hours
N before CD
LOOP EAC ACI RLOOPS8 # END-STATE-NAMES

1 LORHR
2 oK

i 3 oK
4 cD

Loss of Offsite Power - BWR POS-2
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Worksheet 7 SDP Worksheet for a BWR/4 Plant — Loss of Offsite Power in POS 2 (LOOP-2)

FILL IN: TIME TO BOILING TIME TO CORE DAMAGE
(NOTE: losses of inventory shorten time to core damage)
Safety Success Criteria and Important Equip. Credit Operator Credit Credit for
Functions Instrumentation: Function

Needed:
Emergency 1 EDG or 1 alternate on-side AC power Credit =2
AC (EAC) source *
AC- Operator actuates 1 AC independent pump, Credit =3
Independent vessel level indic. w/alarms (Time to CD w/o
injection injection > 3hrs)
before core
damage (EAC-
AIC)
Recovery of Offsite power recovered before core damage | Credit = 1
LOOPin 8§ with no RCS makeup (assumed 8 hours)
hours
(RLOOPS)

Core Damage Sequences IEL Mitigation Credit Recovery Result

(Circle Affected Functions)

LOOP - EAC-ACI - RLOOPS

SAlternate AC source can be credited if can be tied in to 4KV buses at least 1hour before RHR pump shutoff head reached.
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Identify any operator recovery actions that are credited to directly restore the degraded equipment or initiating event:

If operator actions are required to credit placing mitigation equipment in service or for recovery actions, such credit should be given only if the following criteria
are met: 1) sufficient time is available to implement these actions, 2) environmental conditions allow access where needed, 3) procedures exist, 4) training

is conducted on the existing procedures under conditions similar to the scenario assumed, and 5) any equipment needed to complete these actions is available
and ready for use.

Notes:

—

Different non-ECCS sources may apply for different plants. Examples include: firewater and high pressure service water.

2. In sequence 1, LOOP followed by successful start of a EDG or EAC source, analyze the Loss of RHR sequences. The IEL for the Loss of
RHR analysis should the LOOP IEL. The analysis must take into account the complexities of recovering RHR with specific deficiencies
of the electrical system.
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6.0 BASIS DOCUMENT

6.0.1 Abstract

This report provides a template for assessing the risk significance of the inspection findings for a
General Electric Boiling Water Reactor 4 (BWR) plant during shutdown conditions. ThlS template
is intended for use in the Significance Determination Process (SDP) for shutdown operatlons under
the US NRC’s Risk-Informed Reactor Oversight Process. It supplements theéfbpower SDP by
conSIdermg shutdown condmons when the re51dual heat removal (RHR system iS the normal means

inspection ﬁndmgs. The approach used is similar to“:that usedN
assessment process remains comparable and 1nspectxon :ﬁndlngs are’ treated‘srrmlarly In addition,

the way in which the at-power and shutdown ﬁndmgs Are ¢ étenmned re&i&ﬁs conceptually similar,

<\‘/

This template is a generic BWR 4 template andfaccor ng y,splant-specific characteristics or
differences are not included. Planf—fbecxﬁc éatures and’ ‘outage-specific information will be
collected by the user who then can use this temp]ate tos‘évaluate the findings of the inspection.
Guldance is glven on usmg the temylate It covegs the,a _]ustment of the 1mt1at1ng event ratings for

for the oﬁperatorts actio

B

\.{
avallable strqmentatlons and

As dxrected in the SRM ;tf’ S%CY 97-168, the staff is inspecting and monitoring licensee
performance at shutdown,to ensure that the licensees are maintaining an adequate mitigation

4 N;blllty (equipment, qnstrumentatlon policies, procedures, and training). In the Reactor

§1ght Process (ROP) the significance of such inspection findings is assessed, using a Risk
if rmedgprocess“i:alled the Significance Determmatxon Process (SDP). Sumlar to an at-power
Fmdmgg; ‘Phase 2, Risk Significance Approx1mat10n and Basis; and, Phase 3, Risk Significance
Finalization and Justification. Figure 1 depicts the three-phase shutdown SDP process. A brief
overview of the shutdown SDP including a description of its three phases is given below. IMC
0609 Appendix G, Shutdown Operations Significance Determination Process, has guidance for
conducting a significance determination for the inspection findings during a shutdown.
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Templates have been developed for conducting Phase 2 assessment in the SDP for shutdown
operations. The templates supplement the at-power notebooks for addressing the inspection
findings identified during a plant shutdown. They use a similar conceptual approach to that of at-
power Phase 2 SDP and assume that inspectors are familiar with the ideas used in the at-power
notebooks. This report is the template for a Boiling Water Reactor (BWR) plant, developed
considering a GE BWR/4 design. A companion template also was made for a Pressurized Water
Reactor (PWR) plant, considering a Westinghouse 4 loop design.

6.1 ENTRY CONDITIONS AND APPLICABILITY

6.1.1 Entry Condition and Definition of Inspection Fmdmgs
fg?’i’

operations from conditions which contribute to unmtended mcreases in risk caused by a licensee’s
deficient performance Conditions which do NOT represent su%

include any degraded equipment, functions, orp processes affecnn gthe frequency of initiating events,

Lot S

the availability/ reliability of mitigation sfstems orjiheantegnty"of the RCS barrier arising from

deficiencies in the licensee’s performance é%:&

ﬁéj ;ﬁ?é"

6.1.2 Phase 1 - Definition and In

five key shu gow
reactivity contro} ;
comerstone, the “Tniti iga

M -
the Phasgf assessmen A
Fmdmgs with low-si gmﬁcanceie set aside. Typically, findings are screened for Phase 2 assessment

before deterrmnmg whethena’Phase 3 assessment isnecessary. However some findings are directly

d contalnmentgg;ls eva/luated These safety functions i 1mpact the initiating events
*systerns' c’omerstone and the barrier integrity comerstone Followmg

The following is a sample list of findings that are expected to be screened for a Phase 2 assessment.

. Findings that reveal deficiencies associated with a licensee’s level instrumentation.
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. Findings that reveal an increased likelihood of a loss of offsite power or that the licensee’s
ability to cope with a loss of offsite power is degraded.

. Findings that reveal deficiencies associated with support systems suchas SSW,CCW, SRW,
AC power, and DC power that are necessary to maintain the availability of RHR or standby
RCS injection.

. Findings demonstrating the licensee’s degraded ability to terrmnafea leak]Jath or add to the
RCS inventory following a loss of RHR. &

. Findings suggesting that the licensee’s degraded ablhty to recov%nDHRg nce it is lost f’?”

u;*m

Some ﬁndmgs are not covered by the Phase 2Aw6r

L.<\\.? ot

A Phase 2 assessmen conducts‘ian:gorder-of-magmtude evaluation of the risk significance of the

P R

“iﬁ%ted by the colors (Green, White, Yellow and Red). The Phase 2

Phasc 23 of ,%he shutdown SDP further refines or modifies the results of a Phase 2 assessment. It is

@;,rry

e %

aqnglvpated JQgt a’Phase 3 analysis would involve further refinement of the human error probabilities

involved:in-the Phase 2 assessment. It is anticipated that the SRAs would perform the Phase 3
analyses with assistance from staff at headquarters.
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6.2 SCOPE AND LIMITATIONS OF THE CURRENT TEMPLATE

The template is a simplified tool that generates a slightly conservative, order-of-magnitude
assessment of the risk significance of the inspection findings during a shutdown. Our intent in
formulating the template is to define a tool that NRC inspectors can easily use to obtain a quick
assessment of the risk significance.

This template is developed for a BWR/4 plant. The template is a genene;gne and ‘was developed
based on maintaining key safety functions such as the ablhtyjto proyid "RCS"inJ ection; recover
RHR if has been interrupted; and maintain containment closur to

sur e:5This genen tool could not include
plant specific rmtlgatmg features because they vary betwgen hcensees and outage

‘v(msx »u ;z s K%

§"‘:a&\Therefore gle

Developing a simple, easy-to-use process for assessing the gg;}ﬁcance of inspection findings
during a shutdown required many assumptions and approx1mat10ns§Dunng a shutdown the plant’s

conﬁguratlon changes as time progresses; there aregg;wfferences in the a

magnitude.

We used information from shutdown*nsk asseséments and(pas’:t shutdown events (including past
Phase 3 shutdown SDP evaluauons) 20 make{assumpnons and approximations, especially in the
assessment of human error. Smceéevery 1nterr£upnon of, requires a successful operator response
to prevent core > damage, operatgg erroris a k‘%y contnbutor to shutdown risk. Operator error appears

UG

in almost,everyst_op event]nntxgatmn path in the shutdown event trees. To 81mp11fy the shutdown

sl

reality, thé%pe al be dependent they share a cognitive error that is based on the
operators faJluret understand whe ‘Qg}ant conditions and required actlons This cognitive error 1s the

needed to prevent core damage The cognitive element was not explicitly treated in the event trees.
Wi
The operator error mcluded in tl;eevent trees is failure for the operator to execute each top event in

AR

When the operator has: ( 1) RCS level indication that is reflective of plant conditions and (2) RCS

evel alarms, the’ fallure of the operator to acknowledge that a shutdown event occurred and

%icnon is regulredbefore core damage is not perceived as a dominant contributor to shutdown risk.

“y»» «%e &

obablhty is also reduced during shutdown since (1) the RCS may be open and RCS
boiling :w uld be observed well before core damage, and (2) the licensee has many personnel
performing maintenance and testing around the plant and may be observing adverse conditions such
as inventory losses.
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If a finding is identified and the inspector concludes that RCS level instrumentation was not
available or key trouble alarms were not available or bypassed, then a set of tables was developed
to allow the inspector to scale up each operator error in the event trees. In this situation, the
execution failure probability for each mitigation path would be increased to account for the reduced
ability for the operator to diagnose a loss of RHR.

Since the template was developed based on maintaining key shutdown safety functlons sthis template
does not provide any information on frontline system dependencies. W%fask theuser to refer to the
system-dependency table provided in the at-power Notebooks How ‘{the inspector has to
consider additional dependencies for additional systems/functlons notaieede ‘at full power (e. £
AC power for containment closure). The inspector also } as’to conmder»wheth r;:h’support system
is needed for the frontline system at shutdown. o &

6.3  DEFINITIONS

Determining Whether the Finding i 12;51 ”Precursor‘ to algo;gss J!f RHR or a Condition Finding
@ a4
£
Once a finding has been 1dent1ﬁe£c} by/the mspgctor as rci’qv;unng Phase 2 analysis, the inspector
must determine whether the finding represcnts a precurSor to a loss of RHR or the finding
represents a_zondltlon finding. gThesc two* "diﬁgs"‘grwe evaluated differently in the SDP process.

'Q‘* B i

the operatmg tralngowaHR %ese f' ndmgs increase the likelihood of an initiating event, i.e.,

G gkl 2 % ST

they are precursors to, the m1t1at1ng event' or they define a condition which makes the initiating

amp es | of sich® ﬁndmgs include:

ry that'are terminated before RHR is isolated on level 3.

Switchyard actlvmes ‘that increase the likelihood of a loss of offsite power, such as a
crane operatmg 00 close to a reserve auxiliary transformer.

w”Le‘ve:l mstrumentatlon that does not reﬂect plant condltlons and the licensee plans to

TR el

Condition findings include findings that ONLY involve a degradation of the licensee’s mitigation
capability. For example, during POS 1 and POS 2, the licensee planned to have two EDG’s
available, but both were found to have coolant in the cylinders. Clearly, a loss of offsite power
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initiating event is no more likely, but the plant’s ability to successfully mitigate a loss of offsite
power initiating event is reduced.

Initiating Event Descriptions

An initiating event at shutdown is defined as an event that causes a loss or 1ntelrupt10n of the
decay heat removal function. This template considers the three internal initiators, known to
dominate the internal-event shutdown risk based on the Grand Gulf Shut%own_ IRA

(NUREG/CR 6143).

This initiating event category includes losses of RI{RIe;sL;l’lnng from failures of the RHR
system (such as RHR pump faﬂure) or failures of the

\ alye closff“re [his initiating event
atego%%ot considered applicable
ito greater than 24 hours.

This initiating event cate$ Mry covers’losses of offsite power at shutdown which cause a
loss of RHR, and 3perator “action is, needed ff,;estore RHR. This initiator category is
col snde ed for only‘ 1.and POS e

g, 1
due‘i% 1solat10n of RHRgn Lével 3 or loss of RHR due to loss of RHR pump suction.
.eMany of these Hlow: 'dlversmns are caused from improper alignment of valves. This

%l A#‘k&?}

¢ ;e initiator category.is con51dered for all POS groups.

aviilable data, Initiating-event frequencies were estimated by searching LERs from 1992 to
1998. They represent the frequencies conditional on the plant being in a shutdown.
Accordingly, the same tables can be used with any combination of POSs and time windows. The
estimated duration of the degraded condition in such a combination is used to determine the
likelihood rating. The likelihood ratings of the applicable categories of initiating events are
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employed in evaluating the core-damage sequences in the worksheets of the applicable
combinations of POSs and time windows.

For precursor findings, findings involving an actual loss of RHR, or findings that involve level
instrumentation that is not representative of plant conditions, use Tables 1, 2 or 3 for estimating
the initiator rating. Then, use the guidance in this Chapter for filling in the worksheets.

For condition findings, use Table 4 for estimating the initiating event ratmg }‘he ratmgs
correspond to the duration of exposure to the degraded condmons 1dent1 ied by ‘the inspector.
Then use the guidance in this Chapter for filling in the wor]gsheets. %

Definitions of the POSs and Time Windows

account by d1v1d1ng the shutdown into plant operatxon{alﬁ»«:states (P@gg
The plant’s response to the initiating events and’success Criteria formmgatlon functions are

o oy

considered to remain unchanged during a glven ”POS' tFrom ne tlme “Window to another the

LT

decay heat can be substantially different ésuch that the txme
different, and the credit given for them ay vary, A

o,
s

BWR POSs and Time Wmdov;g fquhase 2

¢ Ad tune wmdows for a BWR plant. It also shows
the relauonsh;p between th POSs and thegxodes 1aid down in the Technical Specifications

(TSs). V@e(;ﬁow desg\nbg“th ’Sws(and Time Windows (TWs).

For this template, Figure 3 /defmes the POSs

POS 1- ’1;131§‘POS Starts whe the f,RHR system is put into service, and RCS pressure is
reduce 'low 1357 psxgwnh the MSIVs closed. The vessel head is on. This POS

5 Covers part of ) Hot Shiitdown (Mode 3) and Cold Shutdown (Mode 4) of the TS

Modes. A

POS?2- This PO starts when the vessel head is removed and RCS level is less than 23°

‘ above }he reactor vessel flange. This POS includes portions of Mode 5
(Refueling). Conservatively, events that occur during transition between POS 2
and POS 3 are modeled as occurring in POS 2.

POS:3:Th §”;POS represents the shutdown condition with the refueling cavity filled to 23 feet
above the vessel flange and the spent fuel storage pool gates are removed. A very large
amount of coolant inventory is available. This POS occurs during Mode 5.

Early Time Window (TW-E)-
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This time widow represents the time before POS 3 is entered. The decay heat is relatively
high. The reactor is either in POS 1 or 2. Generally, TW-E represents the first 4 days
after shutdown.

Late Time Window (TW-L)-
This time window represents the time after POS group 3. The decay heat is relanvely
low. The reactor is either in POS 1, 2, or 3

The above definitions of the POSs and Time Windows can be used tofaddress dlfferent types of

E Ty K,

plant shutdowns, i.e., refueling outage, planned mamtenanc‘éﬁoutage and %unplanned outage.
Depending on the type of outage and its duration, the POSs Fand TWs,can be '1dent1ﬁed from the
above list. For example, all POSs and both TWs will a ply toa refuﬁmg oﬁt
and the early Time Window (TW-E) may apply to an unplanned outage X

NOTE: The operator credits in the SDP worksheets are
worksheets can be used for Time Window 2 except the credlts :fonoperator response may need to
7 <.

be changed to account for the longer operator’s resporise Ume&Dnetalled anstrucuons are given in
Chapter 6.0 of this template <

Determining Applicable POSs and Time

Wi; nspection‘Findings
2 Bt

Figure 3 is used to determine the apphcable POSs;a’;nd tirné Wmd6§ws relevant to an inspection
finding. An inspector uses the outage ‘fnformatmn to deterrmne the starting and ending times of
the POSs and TWs, and enters the “dates and times into Fi vure 3. The inspector then notes the
estlmated time when the 1dent1ﬁed degraded%onmtlone’started and when it was resolved A time-

the duranof \f the degr%%ded‘ ,; ndlgon (in d ﬁ‘?{Column 3 of the Figure. The time-line of the
degrade‘cle \condmon then 15@at hed vaith th%POS and TW tlme-hnes to 1dent1fy the apphcable

o

POSs and Tﬁ\i example al d
involve five comblnatlons of POSsm leme Windows. Similarly, a forced outage may only

g 2

cover POS 1 and ) B \dlSCl}SSCd%fxuSIng the outage plan or descnpuon and the assumptions

Selectmg Applicable Table to Precursor Findings

ig’ +.This cha‘ﬁgter consists of tables that the analyst uses to estimate the initiator rating

s
),‘»g el

ngon 't ‘the’type of precursor that occurred.

a IF a finding increases the likelihood of a loss of offsite power (LOOP) or actually caused
a LOOP, THEN use Table 1
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0 IF a finding increases the likelihood of a loss of reactor inventory (LOI) or actually
caused a LOI, THEN use Table 2

Q IF a finding increases the likelihood of a loss of the operating train of RHR (LORHR) or
actually caused a LORHR (except for LOOP and LOI), THEN use Table 3.

Q IF a finding involves the RHR support systems (except for LOOP and LOI)‘%T HEN also
use Table 3

Condition Findings

in the same manner as the full power worksheets.

6.4.2 Evaluation of Mitigation Capability

two tas“ks shou]dbe
f fvist actuate.

If the performgnce deficiency involves a support system, the analyst must consider the
xmpact of potermal loss of the system for each safety function specified in the worksheets.

0 Temporary equipment can be credited. Use Table 7 for guidance.

October 24, 2002 - -48- BWR



Qa Operator action drives shutdown risk. Almost every function in the worksheets (almost
every top event in the event trees) has an operator action. Often the operator credit
defines the credit given to the mitigating function (opetator limited). Nominal operator
credits are specified in the worksheets based on: (1)

In the worksheets, almost all mitigating functions includes a manual action. Often the
manual action defines the credits given to the mitigating function. The nommal credit
for each operator action is based on: (1) the time available to perform the acUon and (2)
the assumed instrumentation available to the operator as specified:in &el vorksheets.

THE ANALYST MUST ADJUST EACH OPERATOR CREDIT
WORKSHEETS USING TABLE 5 IF: 4

v If the time available to perform the action js too "hogt or too long by greater than
a factor of 2 (.e.g the finding occurs in Ti eﬁE\W{ndow 2)%

A
S

OR

v The assumed mstrumentanon‘gpe%if' ed.nth worksheet is not available/not
reflective of plant condmons

Q The,mspector‘sh ul f_te down any unique assumptions that significantly influence the
credlt giventot the Imngatlng function at the bottom of the worksheet. These
: assumptlons are %:nuca] ‘to performing the Phase 3 analysis and these assumptions are
£ o

critical to undergstandmg plant specific risk of the finding. For example, if cooling water
is not needed to support low pressure injection when the ECCS pump is pumping water
5, cooler than_ AQOF that assumption should be written at the bottom of the worksheet.

’“nggéﬁlplate does not provide any information on system dependency or alignment
duﬁng shutdown. We refer the user to the system-dependency tables of at-power plant-
specific SDP notebooks. However, the inspector has to consider additional dependencies
for additional systems/functions not needed at full power (e.g. AC power for containment

closure). The inspector also has to consider whether the support system is needed for the
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frontline system at shutdown. For example, for some licensees, SRW may not be
required for low pressure safety injection pump bearing and motor cooling if the pump is
pumping cool water (< 120F).

0 Finally, the availability of standby RCS injection along with operator error dnves
shutdown risk. As long as standby injection is available, in most  cases, standby injection
buys time for other operator recovery actions such as: leak path }ermmatxon and RHR
recovery. If there are factors that could render the stangy RCSi Ar;]ecnon unavailable

4
such as: gas intrusion or support system unavallablhty; then these: factors (assumptlons)
become risk significant and should be assessed carefully
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