Exercise 1

—

The Generic PWR Risk-Informed Inspection Notebook will be
used for this example. Consider a hypothetical inspection finding
that involves the failure of the licensee to identify a 180 degree
circumferential crack on a weld on a 2 inch line connected to the
reactor coolant system. Evidence of the crack remained
unidentified for four months. The inspectors determined that a
small loss of coolant accident would result if this weld failed.
Assume that recovery credit is not appropriate for the
circumstances surrounding this hypothetical finding.




Inspection Finding (Not Involving a Support System) that
Increases the Likelihood of an Initiating Event

If the amount of increase in the frequency of the initiating
event due to the inspection finding is not known, increase the
Initiating Event Likelihood for the applicable initiating event
by one order of magnitude. If specific information exists that
indicates the Initiating Event Likelihood should be increased
by more than one order of magnitude, consult with the

regional Senior Reactor Analyst (SRA) to determine the
appropriate Initiating Event Likelihood.




Table 1 - Categories of Initia@g Events for Generic PWR Nuclear Power Plant 4

Row Approximate Example Event Type Initiating Event
Frequency Likelihood (I1EL)
| >1per1-10yr Loss of Power Conversion System (TPCS) 4 1 2 3
I 1 per 10102 yr Loss of offsite power (LOOP), Loss of Class 1E 125V DC Bus Aor B 2 3 4
(LODC)H
11 1 per102-103yr Steam Generator Tube Rupture (SGTR), Stuck open PORV/SRV 3 4 5
(SORV), Small LOCA including RCP seal failures (SLOCA), Main
Steam Line Break Qutside Containment (MSLB)
\Y] 1per103-104yr Medium LOCA (MLOCA), LOOP with Loss of One Class 1E 4.16kV 4 5 6
Bus (LEACH
\'/ 1 per 104-105yr Large' LOCA (LLOCA), Loss of Component Codling Water (LCCW) 5 6 7
Vi less than 1 per 105 | ATWS™ 6 7 8
yr
> 3 <3
30 30 | day
day | day S
s s
Exposure Time
for Degraded
Condition




Table 3.2 SDP Worksheet for Generic PWR Nuclear Power Plant — Small LOCA

(SLOCA)

Safety Functions Needed:

Early Inventory, HP Injection (EIHP)
Secondary Heat Removal (AFW)
Primary Heat Removal, Feed/Bleed
(FB)

LLow Pressure Injection (LPI)

Low Pressure Recirculation (LPR)

Eull Creditable Mitigation Capability for Each Safety E ion:
1/3 HHSI pumps (1 multi-train system)

1/3 MDAFW trains (1 multi-train system) or 1/1 TDAFW train (1 ASD train)
2/2 PORVs open for Feed/Bleed (operator action = 2)

1/3 LHSI pumps (1 multi-train system)
1/3 LHSI pumps with associated 1/3 RHR heat exchangers or 2/6 RCFCs with cooling
flow from CCW (1 mutti-train system)

Circle Affected Functi IEL | Remaining Mitigation Ca pability Rating for Eacl R Resul
Affected Sequence Credit

1SLOCA - LPR (247) s | 2 |3 0 5
3 + 3

2SLOCA-AFW -FB

(5) 9 2 |4+2 0 8
3 + 4 + 2

3SLOCA- EIHP (8) 6 2 3 0 5
3 + 3

equipment or initiating event:

|dentify any operator recovery actions that are credited to directly restore the degraded

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.




Counting Rule Worksheet

Phase 2 Result: O GREEN 0 WHITE B YELLOW

Step Instructions
1) Enter the number of sequences with a risk significance equal to 9. (1) 0
(2) Divide the result of Step (1) by 3 and round down. (2) 0
(3) Enter the number of sequences with a risk significance equal to 8. (3) 1
4) Add the result of Step (3) to the result of Step (2). 4) 1
(5) Divide the result of Step (4) by 3 and round down. (5) 0
(6) Enter the number of sequences with é risk significance equal to 7. (6) 0
(7) Add the result of Step (6) to the result of Step (5). (7) 0
(8) Divide the result of Step (7) by 3 and round down. (8) 0
(9) Enter the number of sequences with a risk significance equal to 6. 9) 0
(10) Add the result of Step (9) to the result of Step (8). (10) 0
(11) Divide the result of Step (10) by 3 and round down. (11) o
(12) Enter the number of sequences with a risk significance equal to 5. (12) 2
(13) Add the result of Step (12) to the result of Step (11). (13) 2
(14) Divide the result of Step (13) by 3 and round down. (14) 0
(15) Enter the number of sequences with a risk significance equal to 4. (15) 0
(16) Add the result of Step (15) to the result of Step (14). (16) 0
|
-l If the result of Step 16 is greater than zero, then the risk significance of the inspection
finding is of high safety significance (RED).IR
- if the result of Step 13 is greater than zero, then the risk significance of the inspection
finding is at least of substantial safety significance (YELLOW).I
- If the result of Step 10 is greater than zero, then the risk significance of the inspection
finding is at least of low to moderate safety significance (WHITE). Il
- If the result of Steps 10, 13, and 16 are zero, then the risk significance of the inspection
- finding is of very low safety significance (GREEN).H




Exercise 2

Scenario

Use the Generic PWR Risk-Informed Inspection
Notebook for this exercise. While performing a
complete system walkdown of the high head safety
injection (HHSI) system in accordance with Inspection
Procedure 71111.04, “Equipment Alignment,” an
inspector identified that a normally locked open
manual valve in the discharge flow path of one train
was closed. The valve position for this valve was not
indicated in the control room. This valve was also not
in the flow path during quarterly surveillance testing of
the system. It was subsequently determined that the
valve had been out of position since maintenance was
last performed on the system ten months prior. The
inspectors determined that the criteria for crediting
operator recovery of the HHSI train were satisfied and
that credit for recovery of the train was appropriate.




2.1 Inspection Finding that Degrades Mitigation Capability
and Does Not Reduce Remaining Mitigation Capability
Credit to a Value Less Than Full Mitigation Credit

For inspection findings that involve the unavailability of
mitigating system equipment, such that sufficient mitigation
capability remains to receive full mitigation credit for the
affected safety function, solve all of the worksheet sequences that
contain the safety function giving full mitigation credit.




Table 2 Initiators and System Dependency for Generic PWR Nuclear Power Plant ¥

safety refief vdves

lﬂ .
. Initiating Event
Affected Systems Major Components Support Systems Scenarios
Erginecred Safeguards Features Three actuationtrains, eachwith a 120Vvital AC, DC Al
Aduation System(ESFAS) load sequencer
Essential Coding Water System Threetrains, eachwith one punp 416KV, 480V (forMOVs), DC, Al
(EONS) : ESFAS
H Three purps (800 gom@1275ps, | 416KV, 480V, DC ESFAS, S|
Safety Injection LLOCA ATWS,
(HHSI) System LODC
Ingrurmert Air (I1A) Two A aarpressors (per unit). Offgte poner, BOP desel® LAA
Back upistwo station air
CONMPIessors
Low Head Safety Injection (LHSI) Three punps 416KV, 480V, DC, ESFAS, S All exoept ATWS, LOCOW, LODC
System purp roomooding
Main Seamisolation System For each deam or: one Offgte poner ard 1A, DC, BSFAS SGIR M9.B
MBIV [FWisolationand Control
Vaves™]
For each deamgenrerator; one 480V, DC, 120Vvital AC Al exoept LLOCA and MLOCA
PORV
For each seamgererator. five Nore TPCS, LOCP, ATWS, LEAC




Table 1 - Categories of Initiating Events for Generic PWR Nuclear Power Plant+
il

Ro Approximate Example Event Type Initiating Event Likelihood (IEL)

w Frequency

I | >1per1-10yr | | oss of Power Conversion System 1 2 3
(TPCS)m

I | 1per10-102yr | | oss of offsite power (LOOP), Loss o 2 3 4
Class 1E125V DCBus A or B{LODC)H

m | 1per102-103 | Steam Generator Tube Rupture 3 4 5

yr (SGTR), Stuck open PORV/SRV

(SORYV), Small LOCA including
RCP seal failures (SLOCA), Main
Steam Line Break Outside
Containment (MSLB)

Iv | 1per103-104 Medium LOCA (MLOCA), LOOP 4 S 6
v with Loss of One Class 1E 4.16-kV
Bus (LEAC)m
v | 1per104-10° | | arge LOCA (LLOCA), Loss of 5 6 7
yr Component Cooling Water (LCCW)
VI | less than 1 per ATWSM 6 7 8
105 yr

> 30 3-30 <3
days days days




Table 3.1 SDP Worksheet for Generic PWR Nuclear Power Plant —
Transients with Loss of PCS (TPCS) (!

Sefely Funciions Needed Full Qreditzble Miigal ility for Each Fundion:
Seoondary Heat Rermonal (AFW) 13 MOAFW trains (1 multitrain system) or 1/1 TDAFW train (1 ASD train) with (1/1 SGPCRVY or /5

o _ } » safely relief valves) per SG that isfed by AFW
High Pressure Injection for FB (EIHP) | 1/3 HHSI pumps (1 multi-train system)

Primary Heat Removal, FeadVBleed (FB) 2/2 pressurizer PCRV/s open for Feed/Beed (operaor action = 2) @
Hgh Pressure Redradation (LAR) 13 LHS trainsard with assodded 1/3 RR heat exchangers or 26 ROFCs with codling flowdigned to
QCW (1 mutitrain system)
Qrde Affected Funcfions B Rermaining Mtigation Capability Rafing for Reoovery of Results
Each Affeded Sequence Fdled Train
1TPCS- AFW-LR (3) 8
1+ 4 3
2TPCS- AFW-FB (4) 7
1+ 4 +2
3TPCS- AAW-HHP
1 +4 + !;l ©) 8 1 4+3 1 9

Identify any operator recovery actions thet are credited to drectly restore the degraded equiprent or initiating evert:
Qperator open manud vdve.
If operatoradtions are required o aredit padng mitigafion equipment in senvice or for recovery adtions, such credit shaud be given arly if the fdloaing criteriaare et 1)

affidert ime is awalable toinpement these adtions, 2) envirormentd corditions dlow access where needed, 3) procedures exst, 4) training is conducted onthe exdding
procadures under corditions similar o the soenario assumed, and 5) any equipment needed to conrplete these adtions is available and ready for use.




Table 3.2 SDPWorksheet for Generic PWR Nuclear Power Plant —
Small LOCA (SLOCA)

Early Inventory, HP Injection (HHP) 1/3 HHSI punps (1 multi-train system)
Senondary Heat Remowal (AFW) 1/3 MDAFW trains (1 mutii-trin system) or 1/1 TDAFWitrain (1 ASDtrain)
Rimary Hat Removal, FeadBeed (FB) 22 FORVs gpenfor FeedBleed (operator adion = 2)
Low Pressure Inedion (L) 1/3 LHY purps(1 muti4ran system)
Low Pressure Rediradation (LPR) 13 LHY punpswith assodated 13 R-Rheat exdrargers or 2/6 ROFGs with coding flowfrom QOW (1
muti-train sydem)
QrdeAffected Functions B ini igation Recovery of Results
Exch Affeded Sequence Féled Trn
1SLOCA- LPR(2,47)
3+ 3
2SL0OCA- APW-FB (5)
3 + 4+2
3s.oca- BHP (8)

Qperalor open manud vdve

Idertify any gperator recovery adtions thet are aredited todredly restore the dagraded equiprent or initieting evert:

If operator actions are reqired © aredt dading mitigati cnequi prrent in senvice or for recovery adtians, such credit shaud be gvenarly if the fdlowing qiteriaare et 1)
auffidert timeisawdlable toinplarent these adtions 2) environmentd cordtions dlowaccess where readed, 3) proceduresexis, 4) trainingis corducted onthe edsing
proosdures under condiians sirilar o the soenarioassumed ard  5) any equipmant nesded to conpete these adtions is availeble and ready for use.




Table 3.3 SDP Worksheet for Generic PWR Nuclear Power Plant —

Stuck Open PORV (SORV)™")
Sdfety Functions Needed:
Isolation of Smdl LOCA (BLK) The dosure o the bock vave as&déted with stuck open PCRV (operator action=2) @
Early Inventory, HP Injection (EHP) 1/3 HHSI pumps (1 multi-train system)
Secondary Heat Removal (AFW) 1/3 MDAFW trains (1 mulii-train system) or 1/1 TDAFW train (1 ASD train)
Primary Heat Renmoval, Feed/Bleed (FB) 1/1 rerraining PCRV/s open for Feed/Beed (operator action = 2)
Low Pressure Injection (LFY) 13 LHS purps (1 nutitrain system)
Low Pressure Rediraulation (LPR) 1/3 LHS punps with associated 1/3 RHRheat exchangers or 2/6 RCFCs with coding flow from CCW (1
muifi-train system)
QOrde Affected Funclions H Rensining Miigati ity Rali Recovery of Results
Each Affedted Sequence Fdled Tain
1SCRV-BLK-LPR(2,4,7) 8
3 +2+ 3
2SCRV- BLK-AFW- FB(5) 1
3 +2+4+2
QB EIP @ 8] 3 |2+3 1 9

Operator open menud vadve

Identify any gperator recovery actions that are credited to dredly restore the degraded equi pment or initiating evert:

If operator actions are required o credt placing mitigafion equipmentin service orfor recovery actions, such credt shoud be given only if the fdlowing ariteriaare met 1)
suffident time is available to inplement these actions, 2) environmental conditions dlow access where needed, 3) procedures exd, 4) trainingis corducted onthe existing
procedures under cordiions similar to the scenario assumed, and  5) any equipment needed to conplete these actions is available and ready for use.




Table 3.4 SDPWorksheet for Generic PR Nuclear Power Plant —

MediumLOCA (MLOCA)
SHety Fundlians Neededt Ful Gredit-hle Miigation Capehility far Each Sdfety Fundion:
Early Inventory, HP Irjection (EHP) "/2remaining HHSI trains (1 multitrain systemf®
LowPressure Inedion (L) Yarerrairing LHY trains (1 mutitran system)
Low Pressure Redradaion (LPR) Yarerreinng LHS trainswith assod aled 13 R-Rheat exdrargers or 2/6 ROFGs with aoding flowvfrom
ACW(1 muirainsystam)
Exh Alfeded Sequence iled Tre

TM.QCA-LR(2)

4 + 3
2M.QCA-LA (3)

4 +3
3MacA-BHP ¢4

Qperaior apenmanud vdve

|dertify any operator reaovery adionsthet are aediied to dredly redore the dagraded equipmant orinitiging evart:

If qperdioradtians are required b aedt gdadng mitigation equiprent in senvice orfor recovery adiians, such credt shadd beghenatly if thefdloang aiteriaarenret 1)
affiderttireisawladetoinderert these ations 2) eniromentd cordiiasdiovaccess vihereresded  3) procaduresexid, 4) traningiscomdudedontheedsirg
procedures incer cordiians simlar o the scenarioasaued ard 5) any equipernt neaced to conde these adtions is avallable and ready for use.




Table 3.6 SDP Worksheet for Generic PWR Nuclear Power Plant —
Loss of Offsite Power (LOOP)

Recovery of AC Power in <2 hrs (REC2)
Recovery of AC power in <5 hrs (RECS)
Early Inventory, HP Injection (EIHP)
Primary Heat Removal, Feed/Bleed (FB)

Low Pressure Redirculation (LPR)

1/3 Standby Diesel Generators (1 multirain system)

1/1 TDAFW pump (1 ASD train) with 1/ 5 safety relief valves per SG that is fed by AFW
1/3 MDAFW trains (1 multi-train system) or 1/1 TDAFW train (1 ASD train)

Recowery of AC power (operator acon = 1)

Recowery of AC power (operator action =2) @ #

1/3 HHSI pumps (1 multi-train system)

2/2 pressurizer PORVs open for Feed/Bleed (operator action = 2)

1/3 LHSI trains and with the associated 1/3 RHR heat exchangers or 2/6 RCFCs with codling flow aligned

to CCW (1 muti-train system)

Cirde Affected Functions

1LOOP - AFW - LPR(3)
2+ 4 +3

EL ining Mitigati i i Recovery of
Each Affected Sequence

Results

2 LOOP - AFW - FB (4)
2+ 4 +2

3L0OCP - AFW - EIHP (5)
2+ 4 +3

10

4LOCP -EAC-LPR(7, 11)
2+ 3 +3
(AC Recowered)

5LO0P - EAC - EIHP (8, 13)
2+ 3 +3

6 LOOP - EAC - REC5(9)
2+ 3 +2

7 LOOP - EAC - TDAFW - FB (12)
2+ 3 + 1 +2
{AC Recovered)

8 LOCP - EAC - TDAFW - REC2 (14)
2+ 3 + 1 + 1

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




Table 3.7 SDP Worksheet for Generic PWR Nuclear Power Plant —
Steam Generator Tube Rupture (SGTR) _“)

Safety Functions Needed:

Secondary Heat Removal (AFW) )

Early Inventory, HP Injection (EIHP)
Primary Heat Removal, Feed/Bleed (FB)

Pre ssure Equalization (EQ)

Isolation of Faulted SG (ISOL)

Cooldown and depressurization (DEPR)

Low Pressure Recirculation (LPR)

Low Pressure Injection (SDC)

1/3 MDAFW trains (1 multi-train system) @

1/3 HHSI pumps (1 multi-train system)

2/2 pressurizer PORVs open for Feed/Bleed (operator action = 2)

Operator depressurizes RCS to less than setpoint of relief valve of SG using 1/3 pressurizer spray valves
or 2/2 pressurizer PORVs (operator action = 2)

Operator isolates the faulted SG by closing 1/1 MSIV and associated Feedwater [solation Valve (operator
action = 2)

Operator cools down and depressurizes the RCS using 1/4 SG PORVs or ¥z pressurizer PORVs
(operator action = 2)

1/3 LHSI trains and with the associated 1/3 RHR heat exchangers or 2/6 RCFCs with cooling flow aligned
to CCW (1 multi-train system)

1/3 RHR trains (pumps & HXs) and ¥z charging pumps (operator action = 3)

Circle Affected Functions EL Remaining Mitigation Capability Rating fos Recovery of Results
Each Affected Sequence Eailed Train

1SGTR- EQ - ISOL (3) 7

3+ 2+ 2
2 SGTR- EIHP - sDC (5)

TR EIHP 0 o | 3 [3+3 1 10
3SGTR- EIHP - DEPR (6)

TR- EIHP - OE s | 3 [3+2 1 9
4SGTR- EIHP - EQ(7)

3 + 3 + 2 8 3 3 + 2 1 9
5 SGTR- AFW - LPR (9) 9

3 + 3 + 3
6 SGTR- AFW - ISOL (10) 8

3 + 3 + 2
7 SGTR- AFW -FB (11) 8

3 + 3 +2
8 SGTR- AFW -EIHP (12)

TR- AFW - EIH s | 3 |3+3 1 10

Operator open manud valve

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

If operator actions are required o credit placing mitigation equipmentin service orfor recovery actions, such credit should be given only if the following criteria are met 1)
sufficient time is available to implement these actions, 2) emvironmental 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.




Table 3.9 SDP Worksheet for Generic PWR Nuclear Power Plant —
Main Steam Line Break Outside Containment (MSLB)

Sdfety Functions Needed: Full Creditable gati 2D3 ach S3 fion:

MSLB Isolated (MSIV)" 3/4 MSIVs close [ failure means atleast 2 MS1Vs failed] (1 multi-train)

High Pressure Injection (EIHP) 1/3 HHSI pumps (1 multi-train system)

Secondary Heat Removal (AFW) 1/3 MDAFW trains (1 mulii-train system)

Feedwater valves dose (FWVC) Isolation of the feed to the SG whose MSIV did not close by auto trip of MFW pumps or isolation of MFW
line, and operators close the valves feeding the SG from AFW, or trip of the AFW pump (operator action
=2) @

Stop Injection (STIN) Operators stop high pressure injection (operator action = 1) ®

Primary Heat Removal, Feed/Bleed (FB) 2/2 pressurizer PORVs open for Feed/Bleed (operator action = 2)

High Pressure Redrculation (LPR) 1/3 LHSI pumps and with the associated 1/3 RHR heat exchangers or 2/6 RCFCs with cooling flow
aligned to CCW (1 multi-train system)

Eailed Train
1 MSLB - FWVC - STIN (3) 6
3+ 2 + 1
2 MSLB - AFW - LPR(5) 9
3 +3 + 3
3 MSLB - AFW - FB (6) 8
3 +3 +2
amsts - EIHP - rwvec ) 8 3 3+ 2 1 9
3 +3 + 2
5MSLB-E|HP—AFW 9) 9 +
18- EIHP. 3 |3+3 1 10
6 MSLB - MSIV (10) 6
3 +3

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

Operator open manua valve

If operator actions are required to credit placing mitigation equipment in service orfor 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.




Table 3.10 SDP Worksheet for Generic PWR Nuclear Power Plant —
Loss of Component Cooling Water (LCCW) ™)

Safety Functions Needed:

RCP Tiip (RCP)

Sed Injediion using PDP (PDP)

High Pressure Injection (EHP)
Secondary Heat Renmoval (AFW)

Full Creditable Mitigation Capahility for Each Safety Fundiion:

Operator trips the RCPs to prevent a sed LOCA (operator action = 2) @

Operator starts PDP for seal injection (operator acion = 2) @

1/3 HHSI trains (1 multi-train system)

1/3 MDAFW trains (1 multitrain system) or 1/1 TDAFW train (1 ASD train)

Qirde Affected Fundlions B | Reqrining Miigation Capabiity Raling for Recovery of
Ezch Affected Sequence Failed Trgin
1LCON - AFW (2)
5 + 4
2toow - EIHP 3) 5 |3 1
5+ 3

3LCCW-RCP (4)
5 + 2

Operator open manual valve

|dentify 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) suffident time is available to implement these actions, 2) environmental conditions allow
access where needed, 3) procedures exist, 4) frainingis 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.




Table 3.12 SDP Worksheet for Generic PWR Nuclear Power Plant — LOOP and Loss of One Class 1E 4.16-kV Bus (LEACY"

Sdfety Functions Needed: Creditshle Mitigation Capability for Each Safety Fundtion:
PORVRedoses (PORV) 2/2 Pressurizer PCRVs reclose after apening during transient (1 train)
Secondary Heat Removal (AFW) Y2 NDAFW trains (1 mutitran sysem) or 1/1 TDAFW train (1 ASD train) with 1/5 safety relief valve per
SGthatis fed by AFW
High Pressure Injection for FB (EHHP) Y2 HHSI pumps (1 multi-train system)
Primary Heat Removal, Feed/Bleed (FB) 2/2 pressurizer PORVs gpen for Feed/Bleed (operdtor action = 2)
Low Pressure Redraulation (LPR) V2 LHSI pumps with (assodiated 2 RHR heat exchangers or 2/4 RCFCs with cooling flow digred to
CCW) (1 muititrain system)
Grde Affedied Funcfions B Recovery of Results
Faled Trd

1LEAC- AFW-LPR(3) "

4 + 4 + 3
2LEAC- AFW-FB (4) 0

4 + 4 +2
3LEAC- AFW- EIHP 5) 1

.- El 4 [4+2 1 11
4 LEAC - PORV-LPR (7) 9

4 + 2 +3
5LEAC-PORV - EIHP ) o | 4 |2+2 1 9

4 + 2 +3
6 LEAC - PORV - AFW (9) 10

4 + 2 + 4

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

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 ime is available to implement these actions, 2) environmental conditions allow
access where needed, 3) procedures exist, 4) trainingis conducted onthe existing procedures under conditions similar to the scenario
assumed, and 5) any equipment needed to complete these actions is available and ready for use.




Counting Rule Worksheet

Step Instructions
(1) Enter the number of sequences with a risk significance equal to 9. (1) 8
(2) Divide the result of Step (1) by 3 and round down. (2) 2
(3) Enter the number of sequences with a risk significance equal to 8. (3) 0
(4) Add the result of Step (3) to the result of Step (2). ) (4) 2
(5) Divide the result of Step (4) by 3 and round down. (5) 0
(6) Enter the number of sequences with a risk significance equal to 7. (6) 2
(7) Add the result of Step (6) to the result of Step (5). (7) 2
(8) Divide the result of Step (7) by 3 and round down. (8) 0
(9) Enter the number of sequences with a risk significance equal to 6. (9) 0
(10) Add the result of Step (9) to the result of Step (8). (10) O
(11) Divide the result of Step (10) by 3 and round down. (1) 0
(12) Enter the number of sequences with a risk significance equal to 5. (12) 0
(13) Add the result of Step (12) to the result of Step (11). (13) O
(14) Divide the result of Step (13) by 3 and round down. (14) 0
(15) Enter the number of sequences with a risk signi'ficance equal to 4. (15) O
(16) Add the result of Step (15) to the result of Step (14). (16) 0
]
3 | If the result of Step 16 is greater than zero, then the risk significance of the inspection finding is of high
safety significance (RED).ll
g | If the result of Step 13 is greater than zero, then the risk significance of the inspection finding is at least
of substantial safety significance (YELLOW ).l
‘H If the result of Step 10 is greater than zero, then the risk significance of the inspection finding is at least
of low to moderate safety significance (WHITE).Il
q | If the result of Steps 10, 13, and 16 are zero, then the risk significance of the inspection finding is of very

low safety significance (GREEN)H

Phase 2 Result:' @ GREEN O WHITE O YELLOW: O RED




Exercise 3

Scenario

Use the Generic BWR Risk-Informed Inspection Notebook for
this exercise. The “A” instrument air (IA) compressor seized
shortly after it was started for periodic rotation of the operating
equipment. It was subsequently determined that the
compressor seized because of improperly performed preventive

maintenance which had been conducted two days prior. The IA
system is a normally cross-tied support system. The inspectors
determined that the criteria for crediting operator recovery of
the IA compressor were not satisfied and that credit for
recovery of the compressor was not appropriate.




1.3 Inspection Finding (Normally Cross-tied Support
System) that Increases the Likelihood of an Initiating
Event

For inspection findings that involve the unavailability of
one train of a multi-train, normally cross-tied support
system that increases the likelihood of an initiating event,
increase the Initiating Event Likelihood by one order of

magnitude for the associated special initiator.




Table 2 Initiators and System Dependency for Generic BWR Nuclear Power Plant4

i
Affected System Major Components Support Systems Initiating Event
Scenarios
Cod | Name
e
DGECW Dies=l generdor Coding Purps 480 V-AC Al
Water
Sw Service water 5 purrpsin Unit 1/ 2 Qib house; 4160 V-AC, 125 VDG, 1A LOBW
shared sydemsupplying a common
header
TBOOW | Turbine Building Qosed 2punps 2HXs, anepandontank | SW IA 4160 V-AC TRAN TPCS SLOCA, {ORY,
Coding Water System LGOP, ATWS
HA Hgh Pressure Coolant 1TOP, MOV 125 VG, 250 VDG, FoomHVAC | All exoept LLOCA LOSW
Inection
LRCS Low Presaure Core Soray 2Trainsor Loops 1 LPCSpunp 4160 V-AC, 480 V-AC, 125V-LC, All except LOSW
pertrain SW Purp RoomHVAC
RaC Reactor Core Isolation 1TOP, MOV 125 VOC, RoomHVAC All exoept LLOCA MLOCA
Coding
FPS Fire Protection System 2diesel fire punps MOV 120VAC, SW 24VNckelcadmium | LCBW, LOA
bateries
D Cortrol Rod Dive Hydradic | 2 MDP, MOV Nonemergercy ESF ACBuses TRAN TPCS SLOCA IORY,
Sysem TBOOW LGOP, ATWS
1A Instrument 2 compressors for SW, 480V AC LOIA
Air each unit plus a
charad ~rnnmnrocenr




Table 1 - Categories of Initiating Events for Generic BWR Nuclear Power Plantd

i
Ro | Approximat Example Event Type Initiating Event
w e Frequency Likelihood (IEL)
I >1 per 1-10 Transient (Reactor Trip) (TRAN), 1 2 3
yr Loss of Power Conversion System
(Loss of condenser, Closure of
MSIVs, Loss of feedwater) (TPCS) 4
Il | 1per10-102 | Loss of offsite power (LOOP), 2 3 4
yr Inadvertent or stuck open SRVs
(IORV). Loss of Instrument Air
(LOIA)
m | 1 per102- Loss of Service Water (LOSW), Loss 3 4 5
103yr of an AC Bus (LOAC)H
IV | 1per103- Small LOCA (RCS rupture) (SLOCA), 4 5 6
104yr Medium LOCA (RCS rupture)
(MLOCA)E
\' 1 per 104- Large LOCA (RCS rupture) (LLOCA), 5 6 7
105yr ATWSH
VI | less than 1 ISLOCA, Vessel ruptureclll 6 7 8
per 10°%yr
> 30 3-30 <3
days days days

Exposure Time for
Dearaded Condition




Table 3.4 SDP.Worksheet for Generic BWR — Loss of Instrument Air (LOIA)('-2

High Pressure Injection (HP1) HPCI (1 ASD train) or RCIC (1 ASD train)
Depressurization (DEP) 1/5 ADS valves (RVs) manually opened (operator action = 2)
Low Pressure Injection (LPI) 1/4 RHR pumpsin 1/2 trains in LPCI Mode (1 multi-train system) or 1/2 LPCS trains (1 multi-train system)
Containment Heat Removal (CHR) 1/4 RHR pumps in 1/2 trains with heat exchangers and 1/4 RHRSW pumpsin SPC (1 multi-train system)
Alfected Sequence Ealled Tran
1LOIA -cHr(2.9) . 3 3 0 6
2 + 3
2LOIA pi-1ri5) _ + :
LOIA., w | 3 |2+6 0 11
3 LOIA - t#i-oer6) +
bl s 6 3 2+ 2 0 7

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

None

If operator actions are required to credit placing mitigationequipment 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
conditionsallowaccess where needed, 3) proceduresexist, 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 available and
ready for use.




"Exercise 4

The Saint Lucie Nuclear Power Plant Unit 1 Risk-Informed
Inspection Notebook will be used for this example. Consider a
hypothetical inspection finding that involves the unavailability
of the “B” component cooling water (CCW) pump for 2 days.
At Saint Lucie, the CCW system is a split train support system.
Assume that recovery credit is appropriate for the
circumstances surrounding this hypothetical finding.




Inspection Finding (Normally Running Components of
a Split Train Support System) that Increases the |
Likelihood of an Initiating Event and the Impact on
Mitigating System Capability Can Be Explicitly
Determined

For inspection findings that involve the unavailability of a
normally running component of a split train support system
that increases the likelihood of an initiating event, increase

the Initiating Event Likelihood by one order of magnitude
for the associated special initiator. In addition, determine
the impact on the mitigation capability of the supported
systems and evaluate each of the worksheets directed by
Table 2, “Initiators and System Dependency,” for the
unavailability of the affected supported systems.




Table 2 Initiators and System Dependency St. Lucie Nuclear Power Plant, Unit 1 ("2

Initiating Event

Affected Systems Major Components Support Systems Scenarios
AC Power System (AC) AC Power Distribution (two safety related DC, HVAC® All
buses), ¥
AC Instrument Power, and fast transfer
Auxiliary Feedwater (AFW) Two MDPs (one per SG) with normally closed AC, ESFAS, DC All except MLOC#

cross-connections, Unit 1 condensate storage and LLOCA
tank (UICST)
One TDP to both SGs, UICST ESFAS, DC, Main
Steam
Long Term AFW Make up Automatic CST make up from demineralized IA backed by EDG
water through an air operated valve LCV-12-9
AFW cross tie to Unit 2 CST through a manua None
valve '
CST make up from Treated Water Storage Tank | Non safety related
(TWST) through TWST pumps and manual AC
valves
Three pumps in two trains with one CCW heat AC, ESFAS, ICW,
ccw exchanger in each train and the third pumpasa | DC Al except
swing pump LICW
Condensate / MFW Three Condensate pumps AC, DC, TCW TRANS, LCCW, ¢
SLOCA
Two MFW pumps AC, DC, IA, TCW

Containment Cooling System
(CCS)

Four fan coolers

AC, ESFAS, CCW

All except LCCW
and LICW

Containment Spray System

Two trains with normally closed cross-

AC. DC. ESFAS.

All except LCCW!



Table 1 Categories of Initiating Events for St. Lucie Nuclear Power Plant, Unit 14

R Approximate Example Event Type Initiating Event
o Frequency Likelihood (IEL)
w
|| >Tper1-10yr Reactor Trip (TRANS), Loss of Power Conversion System (TPCS)ll 1 2 3
Il | 1per10-102yr Loss of Offsite Power (LOOP), Loss of Instrument Air (LLA )N 2 3 4
i | 1per102-103yr | gteam Generator Tube Rupture (SGTR), Stuck open PORV/SRV 3 4 5
(SORV), Small LOCA including RCP seal failures (SLOCA), Main
Steam Line Break (MSLB il
IV | Tper103-10*yr | pedium LOCA (MLOCA), Loss of CCW (LCCW), Loss of ICW 4 5 6
(LICW), Loss of a DC Bus (LDCBUS)E
V | 1per104-105yr | Large LOCA (LLOCAM 5 6 7
Vi L%I_S than 1per10 | ATWS, Interfacing System LOCA (ISLOCAE 6 7 8
v .
>30 330 <3
days | days | day
s
Exposure Time for
Degraded Condition




Table 3.1 SDP Worksheet for St. Lucie, Unit 1 — Transients (Reactor Trip) (TRANS)4

Safety Functions Needed:

Power Conversion System (PCS)
Auxiliary Feedwater System (AFW)

Feed and Bleed with 1 PORV (FB1)
Feed and Bleed (FB)

High Pressure Safety Injection (HPSI)
Long Term AFW Makeup (LTAFWMU)
Shutdown Cooling (SDC)

High Pressure Recirculation (HPR)

Containment Heat Removal (CHR)

Full Cr ability for Each Sa nction:

1/ 2 Main Feedwater trains and 1/3 condensate pumps (operator
action = 3) ()

1/ 2 MD AFW trains (1 multi-train system) or 1/1 TD AFW train ( 1
ASD train)

1/ 2 PORVs (operator action=2)

2/2 PORVs (operator action = 2) @

1/ 2 high pressure injection trains (1 multi-train system)

Automatic makeup from demineralized water (1 train) or operator
aligns AFW to take suction from Unit 2 CST or makeup to CST from
treated water tank (operator action = 3) ®

1/3 charging pumps and 1/ 2 LPSI trains with SDC heat exchangers
(operator action = 2) 4

1/ 2 high pressure safety injection trains in recirculation mode (1
multi-train system) .

2/4 fan coolers or 1/ 2 containment spray trains with SDC heat
exchangers (1 multi-train system)

itable Mitigation

ircl c Functions IEL | Remaining Mitigation Capability Recover | Resul
Rating for Each Affected Sequence | y Credit
1 TRANS - PCS - LTAFWMU - SDC - CHR(5)l
T e s Ty s 4| 3 [3+5+2+2 1 16
2 TRANS - PCS - LTAFWMU - SDC - HPR (6) _
3 TRANS - PCS - LTAFWMU - SDC - HPSI (7) .
3 TRANS - PLS - LTAPIMU - SBC - 4| 3 |3+5+3+2 1 17




2 TRANS - PCS - LTAFWMU - SDC - HPR (6)

I T T A SR 14 3+5+2+2 16
?TIEANS?,- Pi:s -5LTAFXVMU2- SEC ; HPSI(7) | 44 3+5+3+2 17
:,TIiANS?)- PES;LTAF-\:VMU -28[10 -2FB1 (8) 13 3+5+2+2 16
iTRAris-fcis-i\Fvl/-gHR (10) ® 11 3+4+2 13
?TRA;NS:; PCS -4AF\1V-3HPR (1) H 1 3+4+2 13
71TRAr\is -3PC§ -A:V.'\-/- I;PSI (12) W 11 3+4+2 13
8 TRANS - PCS -AFW - FB (13) W 10

1 + 3 + 4+ 2




Table 3.2 SDP Worksheet for St. Lucie, Unit 1 — Transients without PCS (TPCS)4

a Function eded:
Auxiliary Feedwater System (AFW)

Feed and Bleed with 1 PORV (FB1)
Feed and Bleed (FB)

High Pressure Safety Injection (HPSI)
Long Term AFW Makeup (LTAFWMU)

Shutdown Cooling (SDC)

High Pressure Recirculation (HPR)

Containment Heat Removal (CHR)

Full Creditable Mitigation Capability for Each Safety Function:

1/ 2 MD AFW trains (1 multi-train system) or 1/1 TD AFW train ( 1 ASD
train) and steam relief through 1/ 2 ARVs or 1/16 safety valves

1/ 2 PORVs (operator action=2)

2/2 PORVs (operator action = 2) (1

1/ 2 high pressure injection trains (1 multi-train system)

Automatic makeup from demineralized water (1 train) or operator aligns
AFW to take suction from trains Unit 2 CST or makeup to CST from treated
water tank (operator Il

action=3) @

1/3 char_qiﬁl pumps and 1/ 2 SDC trains with shutdown heat exchangers
(operator

action=2)®

1/ 2 high pressure safety injection trains in recirculation mode (1 multi-train
system)

2/4 fan coolers or 1/ 2 containment spray trains with SDC heat exchangers
(1 multi-train system)

Circle Affected Functions IEL aini itigation abili Recovery | Result
ating for Each Affected S n Credit | s

1 TPCS - LTAFWMU - SDC - CHR (4l

2 TPCS - LTAFWMU - SDC - HPR (5)

1+ 5 . 2 4+ 3 11 3 S5+2+2 1 13

3 TPCS - LTAFWMU - SDC - HPSI (6)

| TPOS - L TARWMY - 8DC -1 11 3 |5+2+2 1 13




4 TPCS - LTAFWMU - SDC - FB1 (7)

1 + 5 + 2 + 2 10 S+2+2 13
5T1PCS ;AF4W;CI;R ©m 8 4+ 2 10
GIPCf-ﬁFV\i-gPR (10) M 8 4+2 10
71TPC+S -ﬁFXV.-l;PSI (11 W 8 4+2 10
8 TPCS -AFW -FB (12) W ;

1 + 4 + 2




R4

ki

Table 3.3 SDP Worksheet for St. Lucie, Unit 1 — Small LOCA (SLOCA) (1/ 2"<D<3") (4

Safety Functions Needed:
Secondary Heat Removal (SHR)

Feed and Bleed (FB)
Shutdown Cooling (SDC)

High Pressure Recirculation (HPR)

Containment Heat Removal (CHR)

High Pressure Safety Injection (HPSI)

Full Creditable Mitigation Ca ility for h Safety Function:

1/ 2 Main Feedwater trains and 1/3 condensate pumps (operator action =1) @ or

1/ 2 MD AFW trains (1 multi-train system) or 1/1 TD AFW train (1 ASD train) and
steam relief through 1/ 2 ARVSs or 1/16 safety valves

1/ 2 high pressure injection trains (1 multi-train system)

2/2 PORYV (operator action = 2) 3

1/3 charging pumps and 1/ 2 SDC trains with shutdown heat exchangers with
long term AFW makeup and RCS makeup from BAM tanks and SITs (operator
action=2) 4

1/ 2 high pressure safety injection trains in recirculation modes (1 multi-train
system)

2/4 fan coolers or 1/ 2 containment spray trains with SDC heat exchangers (1
multi-train system)

ircl e nction IEL inin itigation ili Recovery | Results
Rating for Each Affected Credit
Sequence

1 SLOCA- SDC- HP N

orOGA- SUC PR () 5 2+2 1 10

2SLOCA- sSDC-CHR (4) N

3 4+ 2 + 3 5 2+2 1 10

3SLOCA-HPSI (5,10) N

3SLocA-! 5 2 1 8




4 SLOCA- SHR - HPR (7)H |
3 + 5 + 3 11 5 5+2 1 13

5SLOCA- SHR-CHR (8) H
3 + 5 +3 11 S S+2 1 13

6 SLOCA- SHR-FB (9) W

3 + 5 + 2 10

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

H

|

If operator actions are required to credit placing mitigation equipmentin service or for recovery actions, such credit should be given
only if the following criteriaare 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.

H
Notes:li




Table 3.4 SDP W orksheet for St. Lucie, Unit 1 — Stuck Open Relief Valve (SORV)

Safety Functions Needed:
Isolation (BLK)
Auxiliary Feedwater System (AFW)

High Pressure Safety Injection (HPSI)
Feed and Bleed (FB)

Shutdown Cooling (SDC)

High Pressure Recirculation (HPR)

Containment Heat Removal (CHR)

Full Creditable Mitigation Capability for Each Safety Function:

Operator closes the block valve (1 train) ('

1/ 2 MD AFW trains (1 multi-train system) or 1/1 TD AFW train (1 ASD train) and
steam relief through 1/ 2 ARVs or 1/16 safety valves

1/ 2 high pressure injection trains (1 multi-train system) _
Operator conducts FB using the remaining 1/1 PORV (operator action =2) @
1/3 charging pumps and 1/ 2 SDC trains with shutdown heat exchangers and long

term AFW makeup and RCS makeup from BAM tanks and SITs (operator action
= 2) (3)

1/ 2 high pressure safety injection trains in recirculation mode (1 multi-train
system)

2/4 fan coolers or 1/ 2 containment spray trains with SDC heat exchangers (1
multi-train system)

Circle Affected Functions 1EL Remaining Mitigation Capability Rating | Recovery | Results
1 SORV-BLK - SDC - HPR (4) .

3 + 2 + 2+ 3 10 5_ 2+2+2 1 12
2 SORV -BLK - SDC - CHR :
(5) 10 5 2+2+2 1 12
3 SORV - BLK - HPS! (6,11)

3 + 2 + 3 8 5 2+ 2 1 10
4 SORV - BLK - AFW - HPR
(8) 12 5 2+4+2 : 1 14
5 SORV - BLK - AFW - CHR
(9) 12 5 2+4+2 1 14
6 SORV - BLK - AFW - FB
(10) 11




Table 3.5 SDP Worksheet for St. Lucie, Unit 1 — Medium LOCA (MLOCA) (3"<D<5")("4

T
fety Functions Needed: Full Creditable Mitigation Capability for Each Safety Function:
High Pressure Safety Injection (HPSI) 1/ 2 high pressure injection trains (1 multi-train system) -
High Pressure Recirculation (HPR) 1/ 2 high pressure safety injection trains in recirculation mode @ (1 multi-train
system) o o
Containment Heat Removal (CHR) 2/4 fan coolers or 1/ 2 containment spray trains with SDC heat exchangers (1
multi-train system)
Circle Affected Functions IEL emaining Mitigation ili Recovery | Results
Rating for Each Affected Sequence Credit
1 MLOCA- CHR (2)l m| . | | S
2 MLOCA - HPR (3) N |
4 + 3 7 6 2 1 9
3 MLOCA - HPSI (4) B |
4 é ';I (4) 7 6 2 1 9

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

N

H

H

If operator actions are required tocredit placing mitigation equipment in service or forrecovery 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 allowaccess where needed, 3) procedures exist,
4) training is conducted on the existing procedures under conditions similar to the scenario assumed,
and 5) anv eauioment needed to comblete these actions is available and readv for use.




“ Table 3.6 SDP Worksheet for St. Lucie, Unit 1 — Large LOCA (LLOCA) (D > 5")«

ki

Safety Functions Needed:

SafetyInjection Tank (SIT)
Low Pressure Safety Injection (LPSI)
High Pressure Recirculation (HPR)

Containment Heat Removal (CHR)

Full Credi

le Mitigation Capability for E

3/3 unaffected SITs (1 train)

1/ 2 LPSI trains (1 multi-train system)
1/ 2 high pressure safety injection trains in recirculation mode () (1 multi-
train system)
2/4 fan coolers or 1/ 2 containment spray trains with SDC heat exchangers
(1 multi-train system)

5 + 3

Circle Affected Functions IEL | Remaining Mitigation Capability | Recovery | Results
Rating for Each Affected Sequence | Credit

1 L;OCA;CI;R (2 7 12 1 10

2 I_SLOCA+— HgR (3)m 7 12 1 10

3LLOCA-LPS| (4) W 7 |2 1 10

4LLOCA-SIT (5M
5 + 2

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

If ArArstAar Antinne Ara ramiirad tA AraAd i RlAanins mibtirabtiAan ArcinmAant i ceamaana A FAr ramAvan s Antinne  ecnirh Aradib ehenllA A




Table 3.7 SDP Worksheet for St. Lucie, Unit 1 — Loss of Offsite Power (LOOP) ()

Safety Functions Needed:
Emergency Diesel Generator (EDG)

Turbine-driven AFW pump (TDAFW)
Recovery of AC Power in< 2 hrs (REC2)
Auxiliary Feedwater (AFW)

High Pressure Safety Injection (HPSI)
Recovery of AC Power in <7 hrs (REC7)

Feed and Bleed (FB)
High Pressure Recirculation (HPR)

Containment Heat Removal (CHR)

Full Creditable Mitigation Capability for Each Safety Function:

1/ 2 Emergency Diesel Generators (1 multi-train system) or crosstie
other unit EDG (operator action=1)(

1/1 TDP trains of AFW (1 ASD train) and steam relief through 1/ 2
ARVs or 1/16 safety valves

(Operator action=1)®

[1/2 MDAFW trains (1 multi-train system) or 1/1 TDAFW train (1 ASD
train) with steam relief through 1/ 2 ARVs or 1/16 safety valves] with
long term AFW make up from demineralized water or unit 2 CST 4]

1/ 2 high pressure injection trains (1 multi-train system)

Recovery of offsite power and establishment of long term AFW make up
from demineralized water or unit 2 CST(Operator action = 2) ®

2/2 PORYV (operator action=2) ®

1/ 2 high pressure safety injection trains in recirculation mode (1 multi-
train system)

2/4 fan coolers or /2 containment spray trains with SDC heat exchangers
(1 multitrain system)

Circle Affected Functions IEL | Remaining Mitigation Capability Recovery | Results
Rating for Each Affected Credit
Sequence
1LOOP -AFW-CHR (3) H
2 s 4+ 3 4 |4+2 1 11
2 LOOP - AFW - HPR (4) W
2% 4 4 3 4 |4+2 1 11
3LOOP-AFW-FB (5 N
2 + 4 + 2




4LOOP - AFW-HPSI (6)

2 + 4 + 3 9 4+2 11
5L00P - EDG-REC7 (8) M :

2 + 4 + 2
6. LOOP - EDG- TDAFW-CHR (10) I

2 + 4 + 1 + 3 10 4+1+2 12
7 LOOP - EDG - TDAFW - HPR (11)

2 + 4 + 1 + 3 10 4+1+2 12
8 LOOP - EDG - TDAFW - FB (12) 9

2 + 4 + 1 + 2
9 LOOP - EDG - TDAFW - HPS| (13)H 10 A4+1+2 12

2 + 4 + 1 + 3




Table 3.8 SDP Worksheet for St. Lucie, Unit 1 — Steam Génerator Tube Rupture (SGTR) 4

Safety Functions Needed: Full Creditable Mitigation ability for h ety Function:

Auxiliary Feedwater System (AFW) 1/ 2 MDPs of AFW (1 multi-train system) or 1/1 TDP of AFW (1 ASD
Train) to the unaffected SGs and steam relief through 1/1 ARV or 1/8
safety valves

Pressure Equalization (EQ) Operator isolates the ruptured SG (MSIV, SG blowdown line, main

steam bypass valve. AFW steam supply) and depressurizes RCS using
SG RVand pressurizer spray to less than setpoint of SG relief valves
(operator action = 3)

High Pressure Safety Injection (HPSI) 1/ 2 high pressure injection train (1 multi-train system)

Feed and Bleed with 1 PORV (FB1) 1/ 2 PORVs (operator action=2) @

Feed and Bleed (FB) 2/2 PORVs (operator action = 2) @

Long Term AFW Makeup (LTAFWMU) Automatic make up from demineralized water (1 train) or operator aligns

AFW to take suction from Unit 2 CST or makeup to CST from treated
water tank (operator ll

action=3) ®

Shutdown Cooling (SDC) 1/3 charging pumps and 1/ 2 LPSI trains with SDC heat exchangers
(operator @
action=2) (4

Shutdown Cooling (SDC2) 1/ 2 LPSI trains with SDC heat exchangers with long term RCS makeup

from BAM tanks using 1/3 charging pumps and SITs and ultimate
isolation of the faulted SG (operator action = 2) (1.4

High Pressure Recirculation (HPR) 1/ 2 high pressure safety injection trains in recirculation mode (1 multi-
train system)
High Pressure Recirculation (HPR2) 1/ 2 high pressure safety injection trains in recirculation mode with long

term RCS makeup from BAM tanks and SITs via 1/3 charging pumps
and ultimate isolation of the faulted SG (operator action = 3) ()

Containment Heat Removal (CHR) 2/4 fan coolers or 1/ 2 containment spray trains with SDC heat
' exchangers (1 multi-train system)
ircl ed Functions IEL Remaining Mitigation Capability | Recovery | Resul

Rating for Each Affected Sequence Credit ts

1 SGTR-LTAFWMU - SDC - CHR (4)
1SGTR-LTAFWMU - SDC- € 13| 5 |[5+2+2 1 |15




2 SGTR - LTAFWMU - SDC -

PR(5 3 v 5+ 2 13 5+2+2 15
?E;G(TS-L;ATNMUASEC- , | 12 549492 15
4H§§T(F;)- LT?,’AFV_'\_/MU -5SDS- 13 54949 15
53sciTR?: ES-§D02 (9) 9 o 349 1
63SGT+R-3E9-;IPSI (10) 9 9 3+2 11
73SGIR;1AF\-|/_V-?E)HR (12 9 | 44 4+2 12
83SG;I'R;1AFY_V-3HPR2(13) T | 10 4+2 12
9 SGTR- AFW - FB (14) 9

3 + 4 + 2

10 SGTR- AFW - HPSI (15) 9 | . 4+2 12

3 + 4 + 3




i Table 3.9 SDP Worksheet for St. Lucie, Unit1 — Anticipated Transients without Scram (ATWS) 4

il

Safety Functions Needed:

Turbine Trip (TTP)
Auxiliary Feedwater System (AFW)

Primary Safety Valves Open (SRVO)
Emergency Boration (EB)

Primary Safety Valves Reclose (SRVR)
Long Term AFW Makeup (LTAFWMU)

Shutdown Cooling (SDC)

High Pressure Safety Injection (HPSI)
High Pressure Recirculation (HPR)

Containment Heat Removal (CHR)

Full Creditable Mitigation Capability for h Safe nction:

Manually trip the turbine (operator action = 2)(

2/2 MDPs of AFW (1 train) or 1/1 TDP of AFW (1 ASD Train) to both
SGs and steam relief through 2/2 ARVs or 2/16 safety valves

3/3 SRVs and 2/2 PORVs open (1 train)

Operator conducts emergency boration using 1/3 charging pumps from
boric acid tank (operator action =2)

3/3 SRVs and 2/2 PORVs reclose (1 train)

Automatic make up from demineralized water (1 train) or operator aligns
AFW to take suction from Unit 2 CST or makeup to CST from treated
water tank. (operator 9

action=3) ®

1/3 charging pumps and 1/ 2 LPSI trains with SDC heat exchangers
(operatorill

action=2) @

1/ 2 high pressure injection train (1 multi-train system)

1/ 2 high pressure safety injection trains in recirculation mode (1 multi-
train system)

2/4 fan coolers or 1/ 2 containment spray trains with SDC heat
exchangers (1 multi-train system)

ircl dF ions

1ATWS-TTP (11)H
6 + 2

IEL Remaining Mitigation Capability Recovery | Resul
Rating for Each Affected Credit
Sequence

2 ATWS - AFW (10) I
6 + 3




2 ATWS - AFW (10) W 9
6 + 3
3ATWS-SRVO (9) H 8

6 + 2
4ATWS-EB (8) W 8

6 + 2
5ATWS- SRVR-HPSI (7) B

6 + 2 + 3 11 8 |2+2 1 13
6 ATWS- SRVR- HPR (6) B

ATWS - SRVR- PR (6) | 8 [2+2 1 | 13
7ATWS-SRVR-CHR (5) I

6 + 2 + W 11 8 |2+2 1 13
8 ATWS - LTAFWMU - SDC (3)

6 w5 a2 3| 8 |[5+2 1 | 16

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

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 criteriaare met: 1) sufficienttime 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.




Table 3.10 SDP Worksheet for St. Lucie, Unit1 — Main Steam Line Break Outside (MSLB)

i Functi N :
Closure of 1 MSIV (MSIV)
Isolation of Feed to Faulted SG (ISOF)
Auxiliary Feedwater System (AFW)

High Pressure Injection (HPSI)

Feed and Bleed with 1 PORV (FB1)
Feed and Bleed (FB)

Long Term AFW Makeup (LTAFWMU)

Shutdown Cooling (SDC)

High Pressure Recirculation (HPR)
Containment Heat Removal (CHR)

Full Creditable Mitigation Capability for Each S af Functi

Closure of 2 M SIVs (1 multi-train system)
Isolation of feedwater to the faulted SG (1 train)

1/1 MD AFW trains (1 train) or 1/1 TD AFW train (1 ASD train) and
steam relief through 1/ 2 ARVs or 1/16 safety valves

1/ 2 HPSI trains (1 multi-train system)
1/ 2 PORVs (operatoraction=2)"1
2/2 PORVs (operator action = 2) ()

Automatic makeup from demineralized water (1 train) or operator aligns
AFW to take suction from Unit2 CST or makeup to CST from treated
water tank (operator action=3)®@

1/3 charging pumps and % LPSI trains with SDC heat exchangers
(operator

action = 2)®

1/ 2 high pressure recirculation trains (1 multi-train system)

2/4 fan coolers or 1/ 2 containment spray trains with SDC heat
exchangers (1 multi-train system)

Circle Affected Functions 1EL Remaining Miti ion Ca ili Recovery | Result
i for E Aff Credit S
Sequence
1 MSLB - LTAFWMU - SDC - CHR (4) 3 |2 S+ 2+ 2 1 15
3 + 5 + 2 + 3
2 MSLB - LTAFWMU - SDC - HPR | ,, 5 5+ 2+ 2 1 15
(5)
3 MSLB - LTAFWMU - SDC - FB1 12 5 5+ 2+ 2 M 15
(6)
4 MSLB - LTAFWMU - SDC - 13 S S+ 2+ 2 1 15
HPSI (7)
5 MSLB - AFW - CHR (9) 9 5 3+ 2 1 11
3 + 3 + 3




6 MSLB - AFW - HPR (10) 3+2 11
3 + 3 + 3
7 MSLB - AFW - FB (11)
3 0+ 3 + 2
3+2 11

8 MSLB - AFW - HPSI (12)
3 + 3 + 3

9 MSLB - ISOF (13)

10 MSLB - MSIV (14)
3 + 3




Table 3.11 SDP Worksheet for St. Lucie, Unit 1 — Loss ofa DC Bus (LDCBUS)®

Safety Functions Needed:
Isolate Open PORV (ISO)

Auxiliary Feedwater System (AFW)

High Pressure Injection (HPSI)

Long Term AFW Makeup (LT AFWMU)

Shutdown Cooling (SDC)

High Pressure Recirculation (HPR)

Containment Heat Removal (CHR)

Eull Creditable Mitigation Capability for Each Safety Function:

Closing the block valve (1 train) @

1/1 MD AFW trains (1 train) or 1/1 TD AFW train (1 ASD train) and steam
relief through 1/1 ARV and 1/16 safety valves

1/1 HPSI trains (1 train)

Automatic makeup from demineralized water (1 train) or operator aligns
AFW to take suction from Unit 2 CST or makeup to CST from treated water
tank (operator action = 3)

1/ 2 charging pumps and 1/1 LPSI train with SDC heat exchangers with
RCS makeup from BAM tanks and SITs (operator action = 2)

1/1 high pressure recirculation train (1 train)
2/2 fan coolers or 1/1 containment spray train (1 multi-train system)

ircle Aff d Functions 1EL
1 LDCBUS - LTAFWMU - SDC (3) " 6
4 + 5 + 2

2 LDCBUS - AFW (4,10) ;

4 + 3

3 LDCBUS - ISO -SDC - CHR (7) » 6 2+0+0 1 9
4 + 2.+ 2 + 3

4 LDCBUS - 1SO - SDC - HPR (8) 10 6 2+0+0 1 9
4 + 2+ 2 + 2

5 LDCBUS - I1SO - HPSI (9) g 6 2+0 1 9
4  + 2 + 2

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




Table 3.12 SDP Worksheet for St. Lucie, Unit 1 — Loss of Instrument Air (LIA) "+

afety Functi ded:
Auxiliary Feedwater System (AFW)

Feed and Bleed with 1 PORV (FB1)
Feed and Bleed (FB)

High Pressure Safety Injection (HPSI)
Long Term AFW Makeup (LTAFWMU))

Shutdown Cooling (SDC)

High Pressure Recirculation (HPR)

Containment Heat Removal (CHR)

Full Creditable Mitigation Capability for Each Sa nction:

1/ 2 MD AFW trains(1 multi-train system) or 1/1 TD AFW train (1 ASD train)
with 1/16 secondary safety valves

1/ 2 PORVs (operator action = 2) @

2/2 PORVs (operator action = 2) @

1/ 2 high pressure injection trains (1 multi-train system)

Align AFW to take suction from Unit 2 CST or makeup to CST from treated
water tank. (operator action =3) @ _

1/3 charging pumps and 1/ 2 LPSI trains with SDC heat exchangers;
manual local action to open the heat exchanger outlet valve (operator
action=2) 4

1/ 2 high pressure safety injection trains in recirculation mode (1 multi-train
system)

2/4 fan coolers or 1/ 2 containment spray trains with SDC heat exchangers
(1 multi-train system)

Circl ed Function IEL emaining Mitigation abili Recovery | Results
Rating for Each Affected Sequence Credit
1L|ét\-LTfFV;/MU;SDzC;CH3R(4ﬂ 10 | 4 3+2+2 1 12
ZHPLFI{AZé)LTAZFWM-LFJ - §DC L, 104 34242 1 12
f{p%ﬁ(g)LTAZFWMLi - %DC ", 10 | 4 3+2+2 1 12
217)LIA2- LTAI:W I:\,’/IU - EDCZ - F_EH 9 |4 34+42+2 1 12




5LIA -AFW-CHR (9) 2 + . |
4 + 3 4 4+ 2 1 11

6 LIA- AFW - HPR (10) 2 +

PR o |4 |4+2 1 11
7LIA- AFW - HPSI (11) 2 +

fui 9 |4 [4+2 1 | 11

8LIA-AFW-FB (12) 2 +
4 + 2

|dentify any operator recovery actions that are credited to directly restore the degraded equipment or
initating event:ll

u |

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 allowaccess 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.




‘Fable 3.13 SDP Worksheet for St. Lucie, Unit 1 — Loss of Component Cooling Water (LCCW

fety Functions ed: Full Creditable Mitigation Capability for Ea afety Function:
Tripping RCPs (RCPTRIP) Operator trips RCPs to prevent a seal LOCA (operator action=3) (2
Power Conversion System (PCS) 1/ 2 Main Feedwater trains (operator action = 3) 3
Auxiliary Feedwater System (AFW) 1/ 2 MD AFW trains (1 multi-train system) or 1/1 TD AFW train ( 1 ASD
train) and steam relief through 1/ 2 ARVs or 1/16 safety valves
Long Term AFW Makeup (LTAFWMU) Automatic CST makeup from demineralized water (1 train) or operator

aligns AFW to take suction from Unit 2 CST or makeup to CST from
treated water tank. (operator action = 3) @

Circle Affected Functions IEL | Remaining Mitigation Capability Recovery | Results
Rating for Each Affected Sequence Credit
1LCCW - PCS- LTAFWMU (3) H
©) 105 [3+3 1 12

4 + 3 + 3

2LCCW -PCS-AFW (4) B
4 + 3 % 4 1 |5 3+4 1 13

3LCCW - RCPTRIP (5)
4 + 3 7 15 3 1 9

I.dentify any operator recovery actions that are credited to directly restore the degraded equipment or initiating event:ll

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.




Counting Rule Worksheet

Step Instructions
1) Enter the number of sequences with a risk significance equal to 9. 1 7
(2) Divide the result of Step (1) by 3 and round down. (2) 2
(3) Enter the number of sequences with a risk significance equal to 8. (3) 1
4) Add the result of Step (3) to the result of Step (2). 4) 3
(5) Divide the result of Step (4) by 3 and round down. (5) 1
(6) Enter the number of sequences with a risk significance equal to 7. (6) 0
(7) Add the result of Step (6) to the result of Step (5). (7) 1
(8) Divide the result of Step (7) by 3 and round down. (8) 0
(9) Enter the number of sequences with a risk significance equal to 6. (9) 0
(10) Add the result of Step (9) to the result of Step (8). (10) 0O
(11) Divide the result of Step (10) by 3 and round down. (11) O
(12) Enter the number of sequences with a risk significance equal to 5. (12) 0
(13) Add the result of Step (12) to the result of Step (11). (13) 0
(14) Divide the result of Step (13) by 3 and round down. (14) O
(15) Enter the number of sequences with a risk significance equal to 4. (15) O
(16) Add the result of Step (15) to the result of Step (14). (16) 0
[
-l If the result of Step 16 is greater than zero, then the risk significance of the inspection finding is of
high safety significance (RED).Il
-l If the result of Step 13 is greater than zero, then the risk significance of the inspection finding is at
least of substantial safety significance (YELLOW ).
-l If the result of Step 10 is greater than zero, then the risk significance of the inspection finding is at
least of low to moderate safety significance (WHITE). I
-l If the result of Steps 10, 13, and 16 are zero, then the risk significance of the inspection finding is of
= very low safety significance (GREEN).Il

O WHITE O YELLOW

O RED




Exercise 5
Scenario

Use the Generic PWR Risk-Informed Inspection Notebook for this
exercise. During an 18-month surveillance test, the 24 hour endurance
run, the “B” diesel generator catastrophically failed 1.5 hours into the
test. It was subsequently determined that the diesel generator failed
because of improperly performed maintenance during the last overhaul o
the diesel which had been performed during the last refueling outage.
The “B” diesel generator successfully completed a 24 hour endurance
run 18 months prior. The licensee had performed the required 1 hour
monthly surveillance runs of the diesel generator since the last 24 hour
endurance run. However, the monthly surveillance tests did not
demonstrate that the “B” diesel generator would successfully perform its
safety function for its mission time of 24 hours. The inspectors
determined that the criteria for crediting operator recovery of the “B”
diesel generator were not satisfied and that credit for recovery of the
diesel generator was not appropriate.




1.6 Inspection Flndlngs Involvmg Emergency Diesel
Generators

For inspection findings that involve the unavailability of
emergency diesel generators (EDGs), increase the Initiating
Event Likelihood by two orders of magnitude for the loss of
offsite power with loss of one AC bus (LEAC) special
initiator, if applicable at the affected plant. In addition,
determine the impact on mitigation capability of the supported

systems and evaluate the loss of offsite power (LOOP)
worksheet accounting for the unavailability of the EDG and
the affected supported systems.




Table 2_Initiators and System Dependency for Generic PWR Nuclear Power Plant

Afecied Syslenms ’ Myar Gomponants Suppart Sysens Intiaing Event Scenarios
Auxdliary Feedwater (APW) Three MOPS'2 416KV, DG ESFAS, dedicated All exogpt MLOCA, LLOCA
roomaoooling
Qe TOP? DC ESFAS All exospt MLOCA,
LLOCA SGIR MaLB
Feedwater isol ation valves for MCPs 48V SGIR V9B
Fesdwater isolation valve for TOP DC
(hanicd and Vdure Gortrol Two centrifugel chargirg punps (QCP) 2, 160 416KV, 480V, DC, GCW, room SGIR ATWS
Sydem(CUC) gM@2575pd aoding®®
Two boricaad trandfer punps® ATWS
Cononent Goolirg Water Sistem | Threetrains, eachwith anepunp 416KV, DG, EON, BSFAS LoV
(CON)
Electric Power Three(ass 1E4.16KV buses EABHVAC DC Al
System Three Standby Diesel DG ESFAS EOV LOOP, LEAC
Generators«
Threetrains of Qass 1E480VIcad certers ard 416K/, DC BEABHVAC Al
nrokor control centers
(ass 1Evitd 120VAC (4 trang) DG 480V, EABHVAC Al




Table 1 - Categories of Initiating Events for Generic PWR Nuclear Power Plant«

Row

Approximate Frequency

Example Event Type

nitiating Event Likelihood (IEL)

i > 1per1-1Qyr Lass of Power Conversion System (TPCS)s 1 2 3
"o | tperi0107yr Loss of offsite power 2 3 4
(LOOP). Loss of crass 1€ 125v DC Bus
AorB (LODC)H
Il |1 per102-10 | Steam Generator Tube 3 4 5
3yr Rupture (SGTR), Stuck -
open PORV/SRYV
(SORV), Small LOCA
including RCP seal
failures (SLOCA), M ain
Steam Line Break
Outside
Containment (MSLB)
IV | 1 per103-10 [ Medium LOCA 4 5 6
dyr (MLOCA), LOOP with
Loss of One Class 1E
4.16-kV Bus (LEAC)H
V |1per104-10 | Large LOCA (LLOCA), 5 6 7
Syr Loss of Component
Cooling Water (LCCW)
VI | less than 1 ATWS ) 6 7 8
per 10° yr |
> 30 3-30 <3
days days days

Exposure Time for
Dearaded Condition




Table 3.6 SDP Worksheet for Generic PWR Nuclear Power Plant — Loss of Offsite Power (LOOP) 1

Safety Funclions Needed:
Emergency AC Power (EAC)
Secondary Heal Removadl (TDAFW)

Secondary Heat Removal (AFW)
Recovery of AC Power in<2hrs (REQ2)
Recovery of AC power in <5 hrs (RECS)
Early Inventory, HP Injection (EIHP)
Primary Heat Removal, Feed/Bleed (FB)

Low Pressure Recirculation (LPR)

Full Qeditable Mitigation Capabiity for Each Safety Function:

1/3 Standby Diesel Generators (1 multi-train system)
111 TDAFW punp (1 ASDtrain)with 1/ 5 safely relief valves per SGthat isfed by AFW

1/3 MDAFW trains (1 multi-train system) or 11 TDAFW train (1 ASDtrain)
Recovery of AC power (operator action =1)™

Recovery of AC power (operator action =2) @4

1/3 HHSI pumps (1 multi-train system)

2/2 pressurizer PORVs gpen for Feed/Bleed (operator action = 2)

1/3 LHSI trains and with the associated 1/3 RHR heat exchangers or

2/6 RCFCs with cooling flow aligned to CCW (1 muilti-train system)

e ions [=R ini tigation il i Mj}xﬂ Results
for Each Affected Sequence iled Train
1L0OP- AFW-LPR (3 |
ey g oM 19 2 |[4+3 0 9
2 LOOP - AFW-FB(4)E
Q0P - AFW- FB) 8 | 2 |4+2 0 8
3 LOOP - AFW-HHP 5
> 4 3 (G 9 2 |[4+3 0 9
4 LOOP - EAC-LPR(7, 11
2+ 3 + 30 7.1 8 2 3+3 0 8
(AC Recovered)
5LO0P - EAC-EHPS, 13
2+ 3 + 31 € 1. 8 2 3+3 0 8
(AC Recovered)
6 LOOP - EAC -REC5(9)
Dy 3y o6 7 2 |3+2 0 7




2+3+ 1 +1

Nonc

is avallable and ready for use.

7LC2D+3-3EﬁC-1TDiH/2V-FB(12, 8 2 |3+1+2 0 8
sgroere || st 0 | 7

|dertify any aperatar recovery actions thet are credited to directly restare the degraded equiprent or initiating evert:i

If peratar actions are requiired to credit placing miigation equipmert in senvice or for recovery adtions, such credit
shoud be gven only if the folloning criteria aremet: 1) suffidert time is available to inplement these actians, 2)
envronmental condtions allow access where needed, 3) procedures exist, 4) training is conduicted on the existing
procedures under corditions sinvilar tothe scerario assumed, and 5) any equipent neededto completethese actions




Table 3.12* SDP Worksheet for Generic PWR Nuclear Power Plant — LOOP ai
Loss of One Class 1E 4.16-kV Bus (LEAC)")

PORV Redoses (PORV) 2/2 Pressurizer PORVs reclose after opening during transient (1 train)
Secondary Heat Removal (AFW) Y2 MDAFW trains (1 multi-train system)or 1/1 TDAFW train (1 ASD train) with 1/5 safety relief
o valve per SG that isfed by AFW
High Pressure Injection for FB (EHP) Y2 HHSI pumps (1 multi-train system)
Primary Heat Removal, Feed/Bleed (FB) 2/2 pressurizer PORVs open forFeed/Bleed (operatoraction = 2)
Low Pressure Recirculation (LPR) 2 LHSI pumps with (associated ¥2 RHR heat exchangers or 2/4 RCF Cs with cooling flow aligned
to CCW) (1 multi-train system) '
Girde Affected Functions IEL Remainin igation bility Ratin Recovery of Results
for Each Affected Sequence Eailed Train

1 LEAC - AFW- LPR (3)m |

4 + 4 + 3 n 2 4 + 3 _ O 9
2 LEAC -AFw -FB (4 10 2 [4+2 0 8

4 + 4 +2 .
3 LEAC -AFW-EIHP 5)E 1 2 4+ 3 0 9

4 + 4 + 3
4 LEAC -PORV-LFR (7)E 9 2 2+ 3 | 0 7

4 + 2 + 3
5 LEAC -pPoRv-EIHP 8)m 9 2 2+ 13 0 7

4 + 2 +3
6 LEAC -PORV-AFW @ 10 2 2+ 4 0 8

4 + 2 + 4
|ldentify any operator recovery actions that are credited to directly restore the
degraded equipment or initiating eventll




Counting Rule Worksheet

Step Instructions

(1) Enter the number of sequences with a risk significance equalto 9. (1) 4

(2) Divide the result of Step (1) by 3 and round down. (2) 1

(3) Enter the number of sequences with a risk significance equal to (3) 6
8.

(4) Add the result of Step (3)to the result of Step (2). (4) 7

(5) Divide the result of Step (4) by 3 and round down. (5) 2

(6) Enter the number of sequences with a risk significance equalto (6) 4
7.

(7) Add the result of Step (6)to the result of Step (5). (7) 6

(8) Divide the result of Step (7) by 3 and round down. (8) 2

(9) Enter the number of sequences with a risk significance equalto (9) 0
6.

(10) Add the result of Step (9) to the result of Step (8). (10) 2

(11) Divide the result of Step (10) by 3 and round down. (11) 0

(12) Enter the number of sequences with a risk significance equalto 5. (12) 0

(13) Add the result of Step (12) to the resultof Step (11). (13) 0

(14) Divide the result of Step (13) by 3 and round down. (14) 0

(15) Enter the number of sequences with a risk significance equalto 4. (15) 0

(16) Add the result of Step (15) to the result of Step (14). (16) 0

u

IR If the result of Step 16 is greater than zero, then the risk significance of the inspection finding is of
high safety significance (RED).H

- If the result of Step 13 is greater than zero, then the risk significance of the inspection finding is at
least of substantial safety significance (YELLOW ).

gy | If the result of Step 10 is greater than zero, then the risk significance of the inspection finding is at
leastoflow to moderate safety significance (WHITE).

- If the result of Steps 10, 13, and 16 are zero, then the risk significance of the inspection finding is of
very low safety significance (GREEN).Il

|

Phase 2 Result: [ GREEN'~~ m WHITE O YELLOW O RED




Table 3.7 SDP Worksheet for Wolf Creek Generating Station — Loss of Offsite

Power (LOOP)
(TWO TRAIN PWR EXAMPLE)

f F ion:
Emergency AC Power 1/2 Emergency Diesel Generators (1 multi-train
(EAC) system)
Secondary Heat Removal, 1/1 TDAFW pump (1 ASD train) with 1/5 safety
Turbine-driven pump of valves
AFW (TDAFW)
Secondary Heat Removal 1/2 MDAFW trains (1 multi-train system) or 1/1
(AFW) TDAFW train (1 ASD train) with1/4 ARVs or 1/5
safety valves
Recovery of AC Power in < Recovery of AC power (operatoraction= 1)
2 hrs (REC2)
Recovery of AC power in < Recovery of AC power (operatoraction= 1) 2
5 hrs (RECS5)
Early Inventory, HP 1/2 CCPs (1 multi-train system)or 1/2 Sl pumps (1
Injection (EIHP1) multi-train system) |
Early Inventory, HP 1/2 CCPs @) (1 multi-train system)
Injection (EIHP2)
Primary Heat Removal, 2/2 PORVs (and associated block valves) openfor
Feed/Bleed (FB) - Feed/Bleed (operator action = 2)
High Pressure Recirculation (1/2 CCPsor1/2 Sl pumps)with1/2 RHR pumps
(HPR) ~ with operatorswitchover (operatoraction = 3)
Rating for Each
Affected Sequence
1LOOP - AFW - HPR 2 3+2 0 7




2LOOP - AFW - FB (4)
2 +4 +2

3+2

3LOOP - AFW - EIHP1

(5)
2 +4 + 6

3+4

4LOOP - EAC - HPR
(7,11)
(AC recovered)

2+2

5LOOP - EAC - EIHP1

(8)
(AC recovered)

2+4

6LOOP - EAC - REC5
(9)

2+1

2 + 3 + 1
7LOOP - EAC - TDAFW
-FB (12)

(AC recovered)

2+1+2

8 LOOP - EAC - TDAFW
- EIHP2 (13)
(AC recovered)

2+1+2




Exercise 6

The Saint Lucie Nuclear Power Plant Unit 1 Risk-Informed
Inspection Notebook will be used for this example. Consider a
hypothetical inspection finding that involves the unavailability
of the “A” train safety-related battery charger for 1 day. For
this example assume no spare battery chargers are available.
Assume that recovery credit is appropriate for the circumstances

surrounding this hypothetical finding.




1.7 Inspection Findings Involving Safety-Related
Battery Chargers

Inspection findings that involve the unavailability of a
battery charger for a safety-related DC bus should be
treated in the same fashion as a finding that increases the
likelihood of the loss of DC bus special initiator.




hid Table 2 Initiators and System Dependency St. Lucie Nuclear Power Plant, Unit 1 (29
Affected Systems Major Components Support Systems InlEt‘llaet';rtug
:AC Power System (AC) AC Power Distribution (two safety related DC. HVAC® All
: buses), ¥ ‘ -
AC Instrument Power, and fast transfer
Auxiliary Feedwater (AFW) Two MDPs (one per SG) with normally closed AC. ESFAS. DC All except
cross-connections, Unit 1 condensate storage ’ ’ MLOCA 4
tank (UICST) and LLOCA
One TDP to both SGs, UICST ESFAS, DC, Main
Steam
Long Term AFW Make up Automatic CST make up from demineralized IA backed by EDG
water through an air operated valve LCV-12-9
AFW cross tie to Unit 2 CST through a manual None
valve
CST make up from Treated Water Storage Tank | Non safety related
(TWST) through TWST pumps and manual AC
valves
cCcw Three pumps in two trains with one CCW heat AC, ESFAS, ICW, All except
exchanger in each train and the third pump as a DC LICW
swing pump
Condensate / MFW Three Condensate pumps AC, DC, TCW TRANS,
LCCW,
Two MFW pumps AC, DC, IA, TCW SLOCA
Containment Cooling System - Four fan coolers AC, ESFAS, All except
(CCS) ccw.DC LCCW 4

and LICW




Four fan coolers

Containment Cooling System AC, ESFAS, All except
(CCS) ccw.DC LCCW 4
and LICW
Containment Spray System Two trains with normally closed cross- AC. DC. ESFAS All except
(CSS)4 connections, each with one pump and one HVAC®, CCW4H LCCW
shutdown cooling (SDC) heat exchanger and LICWH
HPSI Two HPSI trains, pumps shutoff at 1083 psi AC. DC ESFAS All except
CCW, HVAC® LCCW
and LICW
Charging Pumps (CHG) Three Pumps AC. DC ESFAS TRANS,
’ ’ TPCS,
SLOCA, 7
SORYV,
LDCBUS,
SGTR 4
ATWS,
MSLB, LIA
DC Power System Buses, Battery Chargers4 and Batteries AC Dist. (without All
AC, battery capacity
is 6 hrs.), HVAC
EDG Two EDGs, fuel transfer pumps and storage DC ESFAS LOOP
tanks(® . ’
HVAC Supply and Exhaust Fans AC, ESFAS, DC. All except
CCW (control room | LCCW
air conditioning) and LICW
Instrument Air (IA) Two Inside Air Compressors and Four Outside AC, TCW (backed LIA

Compressors

by altemate cooling
fans)




Intake Cooling Water (1ICW) Three Pumps in two trains with nommally closed AC. ESFAS. DC All
cross-connections ’ ’
Turbine Cooling Water (TCW) 2 pumps, 2 heat exchangers AC, DC, ICW TRANS,
LCCW,
SLOCA.
Main Steam(®) Two SGs, each with one ARV (canbe manually | DC A AC All except
operated on loss of 1A), eight safety valves, and T MLOCA N
one MSIV, Five turbine bypass valves with 45% and LLOCA
capacity
Pressurizer Pressure Relief® - | Three Safety valves open at 2500 psia, 2 DC, AC (block All except
PORVs with block valves open at 2335 psia valves) MLOCA,
LLOCA,
LCCW and
LICW
RCP Seals CCW to thermal SLOCA
barrier heat
exchanger (loss on
ESFAS), IA for
CCW supply and
retum valves
Safety Injection Tank (SIT) Four SITs None LLOCA




Table 1 Categories of InitiatinJg Events for St. Lucie Nuclear Power Plant, Unit 14

R Approximate Example Event Type Initiating Event
o Frequency Likelihood (IEL)
w
I | >1per1-10yr Reactor Trip (TRANS), Loss of Power Conversion System (TPCS)ll 1 2 3
Il | 1per10-102yr Loss of Offsite Power (LOOP), Loss of Instrument Air (LIA)E 2 3 4
| 1per102-103yr | steam Generator Tube Rupture (SGTR), Stuck open PORV/SRV 3 4 5
(SORYV), Small LOCA including RCP seal failures (SLOCA), Main
Steam Line Break (MSLB
IV | 1per103-104yr | pedium LOCA (MLOCA), Loss of CCW (LCCW), Loss of ICW 4 |5]| 6
(LICW), Loss of a DC Bus (LDCBUS)H
V | 1per104-10syr | Large LOCA (LLOCAM 5 |6 | 7
'/ !O_e;rs than 1per 10 | ATWS, Interfacing System LOCA (ISLOCA)M 6 | 7| 8
> 3- <3
30 | 30 | days
day | da
s | ys

Exposure Time
for Degraded
Condition




Table 3.1 SDP Worksheet for St. Lucie, Unit 1 — Transients (Reactor Trip) (TRANS)

Safety Functions Needed:

Power Conversion System (PCS)
Auxiliary Feedwater System (AFW)

Feed and Bleed with 1 PORV (FB1)
Feed and Bleed (FB)

High Pressure Safety Injection (HPSI)
Long Term AFW Makeup (LTAFWMU)

Shutdown Cooling (SDC)
High Pressure Recirculation (HPR)

Containment Heat Removal (CHR)

'Full Creditable Mitigation Capability for Each Safety

Function:

1/ 2 Main Feedwater trains and 1/3 condensate pumps (operator
action=3) ()

1/ 2 MD AFW trains (1 multi-train system) or 1/1 TD AFW train ( 1
ASD train)

1/ 2 PORVs (operator action=2)

2/2 PORVs (operator action = 2) @

1/ 2 high pressure injection trains (1 multi-train system)
Automatic makeup from demineralized water (1 train) or operator

aligns AFW to take suction from Unit 2 CST or makeup to CST
from treated water tank (operator action = 3) ®

1/3 charging pumps and 1/ 2 LPSI trains with SDC heat
exchangers (operator action = 2)4

1/ 2 high pressure safety injection trains in recirculation mode (1
multi-train system)

2/4 fan coolers or 1/ 2 containment spray trains with SDC heat
exchangers (1 multi-train system)

Circle d Functi IEL ining Mitigation Recovery | Results
ili ing for Each Credit

Affected Sequence

+5+2+
1 TRANS - PCS - LTAFWMU - SDC - CHR(5) y 3 3+5+2+2 1 16
1 + 3 + 5 + 2 + 3

3 3+5+2+2 1 16

2 TRANS - PCS - LTAFWMU -SDC-HPR(6) |,
1 + 3 +5 + 2+ 3




3+5+2+2 16
3 TRANS - PCS - LTAFWMU - SDC -HPSI (7) | .,
1 + 3 + 5 + 2 + 3

3+5+2+2 16
4 TRANS - PCS - LTAFWMU - SDC - FB1 (8)
1 + 3 + 5 + 2 + 2 13
5TRANS-PCS-AFW-CHR (10) 1+ | .. 3+3+2 12
3+ 4 + 3
6 TRANS-PCS-AFW-HPR (1) 1+ | .. 3+3+2 12
3 + 4 + 3
7 TRANS- PCS -AFW-HPSI (12) 1+ " 3+3+2 12
3 0+ 4+ 3

+
8TRANS-PCS-AFW-FB (13) 1 + 3 | o 3+3+0 10

+ 4+ 2




Table 3.2 SDP Worksheet for St. Lucie, Unit 1 — Transients without PCS (TPCS)

Safety Functions Needed:
Auxiliary Feedwater System (AFW)

Feed and Bleed with 1 PORV (FB1)
Feed and Bleed (FB)

Long Term AFW Makeup (LTAFWMU)

Shutdown Cooling (SDC)
High Pressure Recirculation (HPR)

Containment Heat Removal (CHR)

High Pressure Safety Injection (HPSI)

Full Creditable Mitigation Capability for Each Safety Function:

1/ 2 MD AFW trains (1 multi-train system) or 1/1 TD AFW train ( 1 ASD
train) and steam relief through 1/ 2 ARVs or 1/16 safety valves

1/ 2 PORVs (operator action=2)

2/2 PORVs (operator action = 2) (

1/ 2 high pressure injection trains (1 multi-train system)

Automatic makeup from demineralized water (1 train) or operator aligns
AFW to take suction from trains Unit 2 CST or makeup to CST from
treated water tank (operator action = 3) @

1/3 charging pumps and 1/ 2 SDC trains with shutdown heat
exchangers (operator action = 2)®

1/ 2 high pressure safety injection trains in recirculation mode (1 muilti-
train system)

2/4 fan coolers or 1/ 2 containment spray trains with SDC heat
exchangers (1 multi-train system)

Circle ed Function IEL Remaining Mitigation Recover | Results
apabili ting for Each y Credit
ffecte nce
1 TPCS - LTAFWMU - SDC - CHR (4) » 3 S+2+2 1 13
1 + 5 + 2 + 3
+ 2+
2 TPCS - LTAFWMU - SDC - HPR (5) » 3 o+2+2 1 13
1 + 5 + 2 + 3
3 TPCS - LTAFWMU - SDC - HPSI (6) " 3 S+2+2 1 13
1 + 5 + 2 + 3




4 TPCS - LTAFWMU - SDC - FB1 (7) 10 3 5+2+2 1 13
1 + 5 + 2 + 2
+
5TPCS - AFW - CHR (9) ¥ . 3 3+2 1 9
1 + 4 + 3
+
6 TPCS - AFW - HPR (10) 4 8 3 3+2 1 9
1 + 4 + 3
3 3+2 1 9
7 TPCS -AFW -HPSI (11) 4 :
1 + 4+ 3
8 TPCS - AFW-FB (12) 9 , 3 3+0 1 7
1 + 4 + 2

|dentify 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) trainingis 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:



Table 3.3 SDP Worksheet for St. Lucie, Unit 1 — Small LOCA (SLOCA) (1/ 2"<D<3")®

afety Functions Ne

Secondary Heat Removal (SHR)

Feed and Bleed (FB)
Shutdown Cooling (SDC)

Containment Heat Removal (CHR)

High Pressure Recirculation (HPR)

High Pressure Safety Injection (HPSI)

Full Creditable Mitigation ability for Each Sa Function:

1/ 2 Main Feedwater trains and 1/3 condensate pumps (operator action = 1)
@or

1/ 2 MD AFW trains (1 multi-train system) or 1/1 TD AFW train (1 ASD train)
and steam relief through 1/ 2 ARVs or 1/16 safety valves

1/ 2 high pressure injection trains (1 multi-train system)

2/2 PORV (operator action = 2) ®

1/3 charging pumps and 1/ 2 SDC trains with shutdown heat exchangers with
long term AFW makeup and RCS makeup from BAM tanks and SITs
(operator action = 2) 4 :

1/ 2 high pressure safety injection trains in recirculation modes (1 multi-train
system)

2/4 fan coolers or 1/ 2 containment spray trains with SDC heat exchangers (1
multi-train system)

ircl cted F ions IEL Remaining Mitigation Recovery | Result
Capability Rating for Each Credit |s
Affected Sequence
1SLOCA- SDC- HPR (3) 3 S 2+2 1 10
+ 2 + 3 8
2 SLOCA- SDC-CHR (4)| o * 5 2+2 1 10
3 + 2 + 3
3 SLOCA - HPSI (5, 10) 6 3 2 1 8
3 + 3
4 SLOCA - SHR - HPR (7) 11 S 4+ 2 1 12
3 + 5 + 3




5 SLOCA - SHR - CHR (8) 11 5 4+ 2 1 12
3 + 5 + 3

6 SLOCA - SHR - FB (9) 0 | 4+0 1 10
3+ 5 + 2

|dentify any operator recovery actions that are credited to directly restore the degraded equipment or
initating event:If operator actions are required tocredit 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: 1.+ The |PE calls this LOCA a small-small LOCA. 4
2% The HEP




Table 3.4 SDP Worksheet for St. Lucie, Unit 1 — Stuck Open Relief Valve (SORV)

afety Function : Full Creditable Mitigation ili r E ion:
Isolation (BLK) Operator closes the block valve (1 train) (0
Auxiliary Feedwater System (AFW) 1/ 2 MD AFW trains (1 multi-train system) or 1/1 TD AFW train (1 ASD
train) and steam relief through 1/2 ARVs or 1/16 safety valves
High Pressure Safety Injection (HPSI) 1/ 2 high pressure injection trains (1 multi-train system)
Feed and Bleed (FB) ;))ptgrator conducts FB using the remaining 1/1 PORV (operator action =
Shutdown Cooling (SDC) 1/3 charging pumps and 1/ 2 SDC trains with shutdown heat exchangers

and long temm AFW makeup and RCS makeup from BAM tanks and SITs
(operator action =2)®

High Pressure Recirculation (HPR) 1/ 2 high pressure safety injection trains in recirculation mode (1 multi-train
system)
Containment Heat Removal (CHR) 2/4 fan coolers or 1/ 2 containment spray trains with SDC heat exchangers
(1 multi-train system)
ircl ected Functions IEL inina Mitigati abili Recovery | Result
Rating for Each Affected Credit
Sequence
1SORV -BLK-SDC-HPR (4) 3 10 S 2+2+2 1 12

+ 2+ 2+ 3

2 SORV - BLK - SDC - CHR 10 S 2+2+2 1 12
B) 3 + 2+ 2+ 3

3 SORV - BLK - HPSI (6,11) g |° 2+2 1 10
3 + 2 + 3 -

4 SORV - BLK - AFW - HPR 12 5 2+3+2 1 13

8 3 + 2+ 4 + 3




5 SORV - BLK - AFW - CHR 12 S 2+3+2 1 13
(9) 3 + 2+ 4 + 3

6 SORV - BLK - AFW - FB (10) | 4, |3 2+3+2 1 13
3 0+ 2+ 4+ 2

|dentify any operator recovery actions that are credited to directly restore the degraded equipment or
iniiating 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: 1.+ The HEP



Table 3.5 SDP Worksheet for St. Lucie, Unit 1 — Medium LOCA (MLOCA) (3"<D<5")(®

Safety Functions Needed: Full Creditable Mitigation Capability for Each Safety Function:
High Pressure Safety Injection (HPSI) 1/ 2 high pressure injection trains (1 multi-train system)
High Pressure Recirculation (HPR) 1/ 2 high pressure safety injection trains in recirculation mode( (1 mullti-
train system)
Containment Heat Removal (CHR) 2/4 fan coolers or 1/ 2 containment spray trains with SDC heat exchangers
: (1 multi-train system)
Circle cted Function IEL Remaining Mitigation Capability Recovery | Results
Rating for Each Affected Sequence Credit
6 2 1 9
1 MLOCA-CHR (2) 4 + 3 7
2 MLOCA - HPR (3) 4 6 2 1 9
7
+ 3
3 MLOCA - HPS! (4) 4 6 2 1 9
+ 3 7

Identify any operator recovery actions that are credited to directly restore the degraded equipment or
iniiating event:|f 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:
(1)



Table 3.6 SDP Worksheet for St. Lucie, Unit 1 — Large LOCA (LLOCA) (D > 5")

Safety Functions Needed: Full Creditable Mitigation bili Each S ncti

Safety Injection Tank (SIT) 3/3 unaffected SITs (1 train)

Low Pressure Safety Injection (LPSI) 1/ 2 LPSI trains (1 multi-train system)

High Pressure Recirculation (HPR) 1/ 2 high pressure safety injection trains in recirculation mode® (1
multi-train system)

Containment Heat Removal (CHR) 2/4 fan coolers or 1/ 2 containment spray trains with SDC heat
exchangers (1 multi-train system)

Circl Function IEL Remaining Mitigation Capability Recovery | Resul

Rating for Each Affected Sequence Credit |ts

7 2 1 10

1LLOCA-CHR (2) 5 + 3 8

2LLOCA-HPR (3) 5 + g 7 2 1 10

3

3LLOCA-LPSI (4) 5 + | ¢ 7 2 1 10

3

4LLOCA-SIT (5) 5  + ,

2

|dentify 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) fraining is conducted on the existing procedures under conditions
similar to the scenario assumed, and 5) any equipment needed to complete these actions is




i

Table 3.7 SDP Worksheet for St. Lucie, Unit 1 — Loss of Offsite Power (LOOP) ()

Safety Functions Needed:
Emergency Diesel Generator (EDG)

Turbine-driven AFW pump (TDAFW)
Recovery of AC Power in <2 hrs (REC2)
Auxiliary Feedwater (AFW)

High Pressure Safety Injection (HPSI)
Recovery of AC Power in < 7 hrs (REC7)

Feed and Bleed (FB)
High Pressure Recirculation (HPR)

Containment Heat Removal (CHR)

Full Creditable Mitigation Capability for Each Safety Function:

1/ 2 Emergency Diesel Generators (1 multi-train system) or crosstie
other unit EDG (operator action=1)

1/1 TDP trains of AFW (1 ASD train) and steam relief through 1/ 2
ARVs or 1/16 safety valves

(Operator action= 1) 3

[1/2 MDAFW trains (1 multi-train system) or 1/1 TDAFW train (1 ASD
train) with steam relief through 1/ 2 ARVs or 1/16 safety valves] with
[long term AFW make up from demineralized water or unit 2 CST (4]
1/ 2 high pressure injection trains (1 multi-train system)

Recovery of offsite power and establishment of long term AFW make
up from demineralized water or unit 2 CST(Operator action = 2)
2/2 PORYV (operator action = 2) (6

1/ 2 high pressure safety injection trains in recirculation mode (1
multi-train system)

2/4 fan coolers or 2 containment spray trains with SDC heat
exchangers (1 multi-train system)

ircle Functions IEL | Remaining Mitigation Capability | Recovery | Results
i r Ea e Credit
uence
1 LOOP - AFW - CHR (3) 9 1 10
2 + 4 + 3 4 3+2
1 10
2LO0OP -AFW-HPR (4) 4 4 3+ 2
2 + 4 + 3
3 LOOP - AFW - FB 1 8
APW-FB6) 9 4  |3+0
2 + 4 + 2




4LOOP - AFW - HPS| (6) 4 o |a ) 1 10
2 + 4 + 3 3+
5L0OO0P -EDG-REC7 (8) 4 4 342 1 10
2 + 4 + 2 8

1 11
6.LOOP-EDG-TDAFW-CHR(10) 4 | . |, 34142
2 + 4 + 1 + 3
7LOOP - EDG - TDAFW - HPR (1) 2 1 1
+ 4 + 1 + 3 10 4 3+1+2
8 LOOP - EDG - TDAFW - FB (12) 2 1 9
+ 4 + 1 + 2 9 |4 3+1+0
9 LOOP - EDG - TDAFW - HPSI (13) 2 1 11
+ 4 + 1 + 3 10 14 3+1+2

1 10
10 LOOP - EDG - TDAFW - REC2 (14) . 34141
2 + 4 + 1 + 1 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.




Table 3.8 SDP Worksheet for St. Lucie, Unit 1 — Steam Generator Tube Rupture (SGTR)

a Functi eded:

Auxiliary Feedwater System (AFW)

Pressure Equalization (EQ)

High Pressure Safety Injection (HPSI)
Feed and Bleed with 1 PORV (FB1)
Feed and Bleed (FB)

Long Term AFW Makeup (LTAFWMU)
Shutdown Cooling (SDC)

Shutdown Cooling (SDC2)

High Pressure Recirculation (HPR)

High Pressure Recirculation (HPR2)

Containment Heat Removal (CHR)

Full Creditable Mitigation Ca ility for Each

1/ 2 MDPs of AFW (1 multi-train system) or 1/1 TDP of AFW (1 ASD
Train) to the unaffected SGs and steam relief through 1/1 ARV or 1/8
safety valves

Operator isolates the ruptured SG (MSIV, SG blowdown line, main
steam bypass valve. AFW steam supply) and depressurizes RCS using
SG RV and pressurizer spray to less than setpoint of SG relief valves
(operator action = 3)

1/ 2 high pressure injection train (1 multi-train system)

1/ 2 PORVs (operator action=2) @

2/2 PORVs (operator action = 2) (2

Automatic make up from demineralized water (1 train) or operator
aligns AFW to take suction from Unit 2 CST or makeup to CST from
treated water tank (operator action = 3) @

1/3 charging pumps and 1/ 2 LPSI trains with SDC heat exchangers
(operator action = 2) 4

1/ 2 LPSI trains with SDC heat exchangers with long term RCS makeup
from BAMtanks using 1/3 charging pumps and SITs and ultimate
isolation of the faulted SG (operator action = 2) (1.4

1/ 2 high pressure safety injection trains in recirculation mode (1 multi-
train system)

1/ 2 high pressure safety injection trains in recirculation mode with long
term RCS makeup from BAM tanks and SITs via 1/3 charging pumps
and ultimate isolation of the faulted SG (operator action = 3) ()

2/4 fan coolers or 1/ 2 containment spray trains with SDC heat
exchangers (1 multi-train system)

Function:

ircle Affected Function

1 SGTR-LTAFWMU - SDC - CHR (4)
3+ 5+ 2 + 3

13

1IEL ining Mitigatio bili Recovery | Result
Rating for Each Affected Sequence | Credit |s
1 15
5 5+2+2

~ I s ——— " = A =y as e A ~— o~




1SGTR-LTAFWMU - SDC-CHR (4) |

15

3 + 5 + 2 + 3 13 5+2+2

a SST(F;)- L'I:;AFXVMU -5soi:- | 13 4249 15
3';881(3'(%‘\;- L;—AiWMU;SEC- L | 12 54242 15
ﬁ{ggT(F;)- LTéAFV-i\_/MU -ssoi:- 13 c4242 15
5SGTR- EQ-SDC2 (9) 3 +| 4 42 11

3+ 2

ES§31;R-3EQ- HPSI (10) 3 o 3+2 11
ZS(;-TR-; AI:-;WQCHR (12 3 | 349 11
8 SGTR- AFW - HPR2 (13) 3 | o 349 11

+ 4 + 3




Table 3.9 SDP Worksheet for St. Lucie, Unit 1 — Anticipated Transients without Scram (ATWS)

Sa Functions Ne

Turbine Trip (TTP)
Auxiliary Feedwater System (AFW)

Primary Safety Valves Open (SRVO)
Emergency Boration (EB)

Primary Safety Valves Reclose (SRVR)
Long Term AFW Makeup (LTAFWMU)
Shutdown Cooling (SDC)

High Pressure Safety Injection (HPSI)
High Pressure Recirculation (HPR)

Containment Heat Removal (CHR)

Full Creditable Mitigation Capability for Each S nction:

Manually trip the turbine (operator action = 2)("

2/2 MDPs of AFW (1 train) or 1/1 TDP of AFW (1 ASD Train) to both SGs and
steam relief through 2/2 ARVs or 2/16 safety valves

3/3 SRVs and 2/2 PORVs open (1 train) _

Operator conducts emergency boration using 1/3 charging pumps from boric
acid tank (operator action = 2)(

3/3 SRVs and 2/2 PORVs reclose (1 train)

Automatic make up from demineralized water (1 train) or operator aligns AFW
to take suction from Unit 2 CST or makeup to CST from treated water tank.
(operator action = 3) ®

1/3 charging pumps and 1/ 2 LPSI trains with SDC heat exchangers
(operatoraction = 2) 4

1/ 2 high pressure injection train (1 multi-train system)

1/ 2 high pressure safety injection trains in recirculation mode (1 multi-train
system)

2/4 fan coolers or 1/ 2 containment spray trains with SDC heat exchangers (1
multi-train system)

Circle Affected Functions IEL emaining Mitigatio ili ing for | Recovery | Result
Each Affected Sequence Credit |s

1ATWS-TTP (11) 6 + 2 8

8 1 1 10
2ATWS-AFW (10) 6 + 3 9

8 0 1 9
3ATWS-SRVO (9) 6 + 2 ' 8

8 2 1 11
AATWIQ_ER /Q) [~ i 2 Q




Q y 4 1 [ |
AATWS-EB (8) 6 + 2 8

8 2+ 2 1 13
5ATWS-SRVR-HPSI (7) 6 + .
2 + 3

' ' 8 2+ 2 1 13

6ATWS-SRVR-HPR () 6 + "
2 + 3

8 2+2 1 13
7ATWS-SRVR-CHR (5) 6 + »
2 + 3

8 5+2 1 16
8 ATWS - LTAFWMU -SDC (3) 6 12
+ 5 + 2

|dentify any operator recovery actions that are credited todirectly 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
criteriaare 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.*The IPE




Table 3.10 SDP Worksheet for St. Lucie, Unit 1 — Main Steam Line Break Outside (MSLB)

afety Functions Needed:

Closure of 1 MSIV (MSIV)
Isolation of Feed to Faulted SG (ISOF)
Auxiliary Feedwater System (AFW)

High Pressure Injection (HPSI)

Feed and Bleed with 1 PORV (FB1)
Feed and Bleed (FB)

Long Term AFW Makeup (LTAFWMU)

Shutdown Cooling (SDC)

High Pressure Recirculation (HPR)
Containment Heat Removal (CHR)

Full Creditable Mitigation Capability for E F i
Closure of Y2 MSIVs (1 multi-train system)

Isolation of feedwater to the faulted SG (1 train)

1/1 MD AFW trains (1 train) or 1/1 TD AFW train (1 ASD traln) and steam
relief through 1/ 2 ARVs or 1/16 safety valves

1/ 2 HPSI trains (1 multi-train system)

1/ 2 PORVs (operator action=2)"

2/2 PORVs (operator action =2) ()

Automatic makeup from demineralized water (1 train) or operator aligns

AFW to take suction from Unit 2 CST or makeup to CST from treated
water tank (operator action = 3) @

1/3 charging pumps and %z LPSI trains with SDC heat exchangers
(operator action =2)®
1/ 2 high pressure recirculation trains (1 multi-train system)

2/4 fan coolers or 1/ 2 containment spray trains with SDC heat exchangers
(1 multi-train system)

Cird Functions IEL | Remaining Mitigation Capabili Recover | Results
Rating for Each Affected Sequence | y Credit
1 MSLB- LTAFWMU-SDC-CHR (4) 3 | .o |° 5+2+2 1 15
+ 5 + 2 + 3
: +2+
2 MSLB- LTAFWMU-SDC-HPR(5) 3 | s 3 5+2+2 1 15
+ 5 + 2 + 3
+
3MSLB- LTAFWMU-SDC-FB1(6) 3 | 4, |° 5+42+2 1 15
+ 5 + 2 + 2
+2+
4 MSLB- LTAFWMU-SDC-HPSI (7) 3 | 44 S 5+2+2 1 15
+ 5 + 2 + 3



5MBLB- AFW-OR (9)
3

3 + 3 +

1+2

6VBLB- AFW- HPR (10)
+ 3

3 + 3

7VBLB- APW-FB (11)
2

1+0

8NBLB- AFW-HPS (12)
+ 3

3 + 3

1+2

9NMBLB- ISOF(13) 3

10MBLB-MBIV(14) 3




Table 3.11 SDP Worksheet for St. Lucie, Unit 1 — Loss of a DC Bus (LDCBUS)("

afety Functions Ne

Isolate Open PORV (ISO)
Auxiliary Feedwater System (AFW)

High Pressure Injection (HPSI)
Long Term AFW Makeup (LTAFWMU)
Shutdown Cooling (SDC)

High Pressure Recirculation (HPR)
Containment Heat Removal (CHR)

Full Creditable Mitigati ability fo

Closing the block valve (1 train) @

1/1 MD AFW trains (1 train) or 1/1 TD AFW train ( 1 ASD train) and steam
relief through 1/1 ARV and 1/16 safety valves

1/1 HPSI trains (1 train)

Automatic makeup from demineralized water (1 train) or operator aligns AFW
to take suction from Unit 2 CST or makeup to CST from treated water tank
(operator action =3) ®

1/ 2 charging pumps and 1/1 LPSI train with SDC heat exchangers with RCS
makeup from BAM tanks and SITs (operator action = 2) 4

1/1 high pressure recirculation train (1 train)

2/4 fan coolers or 1/1 containment spray train (1 multi-train system)

Safety F ion:

Circle Affe Functions IEL aining Mitigation bility Rating | Recovery | Results
for Each Aff Sequen Credit
1LDCBUS -LTAFWMU -SDC (3) 4 | . S S+0 1 1
+ 5 + 2
2 LDCBUS - AFW (4,10) 4 S 10 1 6
7
+ 3

3 LDCBUS - i1SO- SDC - CHR i1 > 2+0+2 1 10
(7) 4 + 2+ 2 + 3

4 LDCBUS - 1SO- SDC - HPR 10 S 2+0+0 1 8
(8) 4 + 24+ 2 + 2

5 LDCBUS - ISO- HPSI (9) Q|3 2+0 1 8



Table 3.12 SDP Worksheet for St. Lucie, Unit 1 — Loss of Instrument Air (LIA) ("

Safety Functions Needed:
Auxiliary Feedwater System (AFW)
Feed and Bleed with 1 PORV (FB1)
Feed and Bleed (FB)

High Pressure Safety Injection (HPSI)
Long Term AFW Makeup (LTAFWMU))

Shutdown Cooling (SDC)

High Pressure Recirculation (HPR)
Containment Heat Removal (CHR)

E II g I-I I I I].I' I- ° g I -lcl [ E I s [ I E I- :
1/ 2 MD AFW trains(1 multi-train system) or 1/1 TD AFW train (1 ASD train) witt
1/16 secondary safety valves

1/ 2 PORVs (operator action = 2) (2

2/2 PORVs (operator action = 2) (2

1/ 2 high pressure injection trains (1 multi-train system)

Align AFW to take suction from Unit 2 CST or makeup to CST from treated wate
tank. (operator action = 3) (3

1/3 charging pumps and 1/ 2 LPSI trains with SDC heat exchangers; manual loc
action to open the heat exchanger outlet valve (operator action=2) (4

1/ 2 high pressure safety injection trains in recirculation mode (1 muilti-train syst«
2/4 fan coolers or 1/ 2 containment spray trains with SDC heat exchangers (1 m
train system)

Circle Affected Functions IEL | Remaining Mitigation Capability Rating for | Recovery | Results
Each Affected Sequence Credit

TLIA-LTAFWMU -SDC-CHR (4) 2| ,o 4 3+2+2 1 12
+ 3 + 2 + 3

2 LIA - LTAFWMU - SDC - 10 4 3+2+2 1 12

HPR (5) 2 + 3  + 2

3 LIA- LTAFWMU - SDC - 10 4 3+2+2 ' 1 12

HPSI (6) 2 + 3+

4 LIA- LTAFWMU - SDC - FB1 | ¢ 4 3+2+2 1 12

(7) 2 + 3 + 2 +

5LIA - AFW -CHR (9) 2 + | 4 4 3+2 1 10

4 + 3




6 LIA- AFW - HPR (10) 2 + 4 3+2 1 10
4 + 3

7LIA-AFW-HPSI (11) 2 +| ¢ 4 3+2 1 10
4 + 3
8LIA-AFW-FB (12) 2 + g 4 3+0 1 8
4 + 2

Identify any operator recovery actions that are credited to directly restore the degraded equipment or initiat
event:If operator actions are requiredto credit placing mitigation equipment in service or for recovery actic
such credit should be given only if the following criteria are met 1) sufficient ime is available to implem
these actions, 2) environmental conditions allow access where needed, 3) procedures exist, 4) frainin
conducted on the existing procedures under conditions similar to the scenario assumed, and 5) :
equipment needed to complete these actions is available and ready for use.




f
Table 3.13 SDPWorksheet for St. Lucie, Unit 1 — Loss of Component Cooling Water (LCCW) O

Safety Functions Needed: Full itable Mitigation Capabili Each Safety Function:

Tripping RCPs (RCPTRIP) Operator trips RCPs to prevent a seal LOCA (operator action=3) @

Power Conversion System (PCS) 1/ 2 Main Feedwater trains (operator action =3) @

Auxiliary Feedwater System (AFW) 1/ 2 MD AFW trains (1 muti-train system) or 1/1 TD AFW train ( 1 ASDtrain)
and steam relief through 1/ 2 ARVs or 1/16 safety valves

Long Term AFW Makeup (LTAFVWIVU) Autormetic CST mekeup from demineralized water (1 train) or operator digns

AFW to take suction from Unit 2 CST or makeup to CST from treated water
tank. (operator action =3) 4

Cirde Functions | IEL | Remaini tigation ili ing for | Recovery | Result
Each Affected Sequence Credit |s
1LOCW-PCS-LTAFWMU(3) 4 10
+ 3+ 3
+
2LCCW -PCS-AFW(4) 4 + 1 6 3+3 1 13

3 + 4

3LOCW-ROPTRP(5) 4 + 3 | 7

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 shoud be given only if the
folowing critefiaaremet: 1) sufficient timeis available toimplement these actions, 2) environmental conditions dlowaccess where
noordad AAnmrani inee avict  A) traininnic rnnal inted Nn tha avidina rieaeedl rae 1 ndar ~ronditinne dmilar tn tha eranarin acer iman




Table 3.14 SDP Worksheet for St. Lucie, Unit1 — Loss of Intake Cooling Water (LICW)

Safety Functions Needed: J editable Mitigation Capability for Each Safety Function:

Tripping RCPs (RCPTRIP) Operator trips RCPs to prevent a seal LOCA (operator action = 3) @

Auxiliary Feedwater System (AFW) 1/ 2 MD AFW trains (1 multi-train system) or 1 TD AFW train ( 1 ASD train)
: and steam relief through 1/ 2 ARVs or 1/16 safety valves

Long Term AFW Makeup (LTAFWMU) Automatic CST makeup from demineralized water (1 train) or operator align

AFW to take suction from Unit 2 CST or makeup to CST from treated water
tank. (operator action =3) ®

Circle Affected Functions 1EL ining Mitigation Capability Rating | Recovery | Result
for h equen Credit | s
1LICW-LTAFWMU(2) 4 + 5 9
6 3 1 10
2LICW - AFW3) 4 + 4 8
3LICW-RCPTRP@) 4 + 3 7

|dentify any operator recovery actions that are credited todirectly 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
criteriaare met: 1) sufficient time is available toimplement 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




Table 6 - Counting Rule Worksheet

Counting Rule Worksheet
Step Instructions
(1) Enter the number of sequences with a risk significance equal to 9. (1) 12
(2) Divide the result of Step (1) by 3 and round down. . (2) 3
(3) Enter the number of sequences with a risk significance equal to 8. (3) 5
(4) Add the result of Step (3) to the result of Step (2). (4)- 8
(5) Divide the result of Step (4) by 3 and round down. (5) 2
(6) Enter the number of sequences with a risk significance equal to 7. (6) 2
(7) Add the result of Step (6) to the result of Step (5). (7) 4
(8) -Divide the result of Step (7) by 3 and round down. (8) 1
(9) Enter the number of sequences with a risk significance equal to 6. (9) 1
(10) Add the result of Step (9) to the result of Step (8). (10) 2
(11) Divide the result of Step (10) by 3 and round down. (11) 0
(12) Enter the number of sequences with a risk significance equal to 5. (12) 0
(13) Add the result of Step (12) to the result of Step (11). (13) ©
(14) Divide the result of Step (13) by 3 and round down. (14) O
(15) Enter the number of sequences with a risk significance equal to 4. (15) 0O
(16) Add the result of Step (15) to the result of Step (14). (16) O
- .
- Ifthe result of Step 16 is greater than zero, then the risk significance of the inspection finding is of
high safety significance (RED). Il
-l If the result of Step 13 is greater than zero, then the risk significance of the inspection finding is at
least of substantial safety significance (YELLOW ).l
-H If the result of Step 10 is greater than zero, then the risk significance of the inspection finding is at
least of low to moderate safety significance (WHITE).IR
-l ifthe resultof Steps 10, 13, and 16 are zero, then the risk significance of the inspection finding is of
- very fow safety significance (GREEN).Il
iPhase 2 Result: [0 GREEN  m, WHITE O YELLOW 0 RED




