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PSEG Internal Use Onlv 

PSEG NUCLEAR L.L.e. 
SALEM/OPERATIONS 

l-EOP-LOCA-6 - Rev. 21 

Page! of! 

LOCA OUTSIDE CONTAINMENT 

• Biennial Review performed Yes_ No __ NA_X _ 
• Change Package (s) incorporated into this revision: 

REVISION SUMMARY 

The following change is included in this revision: 

• Revised to include entry condition from l-EOP-LOCA-2, Step Lion abnormal radiation in the 
Auxiliary Building due to a loss of RCS inventory outside of containment. This change was 
incorporated to ensure a LOCA Outside Containment is considered when transitioning from 
l-EOP-TRIP-3 to l-EOP-LOCA-2. 180062518-0010] 

No revision bars were used in making this change. 

IMPLEMENTATION REQUIREMENTS: Effective Date: W /0 S h 'J --

None 

APPROVED: --...:.~~~:t..:-.~::::t.L._..L~~~=--__ 
Operatio 

L~ ______________________________________________________________________ ~ 
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1.0 

2.0 

3.0 

EMERGENCY OPERATING PROCEDURE 
l-EOP-LOCA-6 

LOCA OUTSIDE CONTAINMENT 

Entry Conditions 

See Flowchart 

Operator Actions 

2.1 Immediate Actions 

None 

2.2 Subsequent Actions 

See Flowchart 

Attachment List 

3.1 Continuous Action Summary 

3.2 Tables 

None 

3.3 Figures 

None 

3.4 Graphs 

None 

3.5 Checkoff Sheets 

None 

3.6 Attachments 

1 - Major Action Categories 

SALEM UNIT 1 REV 21 



VJ w 
19 
Z « 
I 
U 

o 
Z « 
VJ 
::> 
f-« 
f-
VJ 

z o 
VJ 
> 
W 
tx:: 

C) 
Z 
>---
lL. 
tx:: 
W 
> 
tx:: o 
lL. 

W 
----l 
CD 
VJ 
Z o 
D.... 
VJ 
W 
tx:: 

tx:: 
W 
VJ 
::> 

LOCA OUTSIDE CONTAINMENT 
l-EOP-LOCA-6 

CONTINUOUS ACTION SUMMARY 

CONDITION 

RCS PRESSURE LESS THAN 1500 PSIG 
AND 

BIT FLOW ESTABLISHED 

SALEM UNIT 1 

ACTION 

CLOSE CHG PUMP MINI FLOW 

REV21 
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J-EOP-LOCA-6 ATTACHMENT 1 

MAJOR ACTION CATEGORIES 

• VERIFY PROPER VALVE ALIGNMENT 

• IDENTIFY AND ISOLATE BREAK 

• CHECK IF BREAK IS ISOLATED 

SALEM UNIT 1 REV2J 
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SALEM GENERATING STATION 

l-EOP-LOCA-6 
LOCA OUTSIDE CONTAINMENT 

BASIS DOCUMENT 
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t-EOP-LOCA-6, Rev. 2t 
LOeA Outside Containment 

EOP Step No: 

ERG Step No: 

EOP Step: 

EOP-LOCA-l STEP 16.3 
EOP-LOCA-2 STEP 1.1 
EOP-TRIP-l STEP 32.1 

Purpose: 

ENTRY CONDITIONS 

ENTRY CONDITIONS 

To provide the plant conditions for entry into this procedure. 

ERG Basis: 

This EOP is entered from the following: 

Basis Document 
Page 1 

• EOP-LOCA-l Step 16.3 on abnormal radiation in the Auxiliary Building due to a loss of Res 
inventory outside of containment. 

• EOP-LOCA-2 Step LIon abnormal radiation in the Auxiliary Building due to a loss of RCS 
inventory outside of containment. 

• EOP-TRIP-l Step 32.1 if it is determined that the cause of abnormal radiation in the Auxiliary 
Building is due to a loss of Res inventory outside of containment. 

This procedure provides guidance for identifying and isolating a LoeA outside of containment. 

EOP Basis: 

Same as ERG basis. 

Supplemental Information: 

None 

Setpoints and Numerical Values: 

None 

ERG Deviations: 

No deviation from the ERG. 
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l-EOP-LOCA-6, Rev. 21 
LOCA Outside Containment 

EOP Step No: CAS 

ERG Step No: N/A 

EOP Step: 

CONTINUOUS ACTION SUMMARY 

Purpose: 

Basis Document 
Page 2 

To remind the operator to monitor certain parameters or conditions and respond as directed if any of 
these parameters or conditions are exceeded. 

ERG Basis: 

N/A 

EOP Basis: 

The CONTINUOUS ACTION SUMMARY provides a mechanism to address potential unexpected plant 
responses and mUltiple/subsequent failures that may occur at any time during the performance of a 
specific Emergency Operating Procedure (EOP) and which potentially require a transition to another 
procedure. The CONTINUOUS ACTION SUMMARY also provides a vehicle to identify operator 
actions that should be performed at any time that certain symptoms appear during the performance of a 
procedure. 

If BIT flow is established and RCS pressure is less than 1500 psig, the centrifugal charging pump 
miniflow valves are closed per FSAR. 6.3.2.16 to prevent filling the VeT with water during an SI. 

Supplemental Information: 

None 

Setpoints and Numerical Values: 

~ 
1500 psig 

Number 
B.IO 

Description 
ReS pressure for closing charging pump miniflow valves when charging 
pumps are injecting through the BIT. 
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I~EOP-LOCA-6, Rev. 21 
LOCA Outside Containment 

EOP Step No: CAS (CONTINUED) 

ERG Deviations: 

Basis Document 
Page 3 

DEV.l Added a Continuous Action Summary (CAS) item requiring closing the charging pump 
miniflow valves based on RCS and SI conditions. 

JUST. Centrifugal charging pump miniflow valve guidance is required by FSAR 6.3.2.16 to prevent 
completely filling the VCT with water during safety injection. [80-3] 

.. _ .. _------------
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l-EOP-LOCA-6, Rev. 21 
LOCA Outside Containment 

EOPStep No: Step 1 

ERG Step No: N/A 

EOP Step: 

RESETSI 
[SAFEGUARDS RESET ACTIONS] 

Purpose: 

Basis Document 
Page 4 

To utilize the reset functions which are part of the safeguards actuation and containment isolation logic 
such that equipment can be realigned or stopped. 

To restore a sustained, compressed air supply to allow control of air-operated equipment inside 
containment (e.g., charging and letdown valves, PZR PORVs, etc.). 

To ensure that all SEes are reset to allow operator control of the associated equipment. 

ERG Basis: 

N/A 

EOP Basis: 

In order to realign or stop safeguards equipment, a deliberate action must be taken to reset the SI signal. 
This part of the automatic logic requires a deliberate operator action to remove the "closet! signal. No 
valve will reposition upon actuation of the resets, but subsequent control actions will open the valves. 
These valves should remain closed, lmless necessary process streams are being established, Wltil the 
cause of the SI is determined or corrected. 

The Instrument (Control) Air System on the reference plant utilizes a large volume receiver to sustain 
pressure in the system. A separate receiver inside containment allows limited equipment operation; 
however, the line to the compressors is isolated with Phase A isolation. While opening the containment 
valves provides a flow path, a compressor may have to be started also (with attendant electrical 
considerations) to supply pressure. 

The SEes must be reset as part of safeguards reset to allow operator control of the associated equipment. 
If the SEC will not reset, the operator will be directed to block the affected SEC and attempt to reset the 
SEC. The SEC block switch on RPI functions to only block the safety injection signal to the SEC. In 
addition, this block switch will only function if an SI signal is present. If efforts to reset the SEC are still 
unsuccessful, the operators will be directed to de-energize the affected SEC to allow operator control of 
safeguards equipment. 
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l-EOP-LOCA-6, Rev. 21 
LOCA Outside Containment 

Basis Document 
Page 5 

EOP Step No: Step 1 (CONTINUED) 

EOP Basis: (CONTINUED) 

Some 230V loads are initially locked out in SEC Modes II, III, and IV to reduce initial DG loading. 
These loads include chargingIRHRlCS pump room coolers, RHR sump pumps, BAT heaters, 11 and 12 
CCP aux lube pumps, and DO aux loads such as air start air compressors, jacket water heaters, fuel oil 
transfer pumps, etc. At 20 minutes after SEC actuation, this lockout is automatically removed, allowing 
these loads to be automatically energized. Salem typically resets this lockout manually as a backup to 
this automatic reset. 

Supplemental Information: 

DW-85-107 discusses the potential need to reset SI if required to perform the valve manipulations in the 
upcoming steps. 

Setpoints and Numerical Values: 

None 

ERG Deviations: 

DEV.I 

JUST. 

Added steps for resetting safeguards. 

Safeguards is reset by the operator to regain control of equipment. The need for this step is 
discussed in DW-85-107. The standard safeguards reset sequence performed is resetting SI, 
Phase A, Phase B, SEC cabinets, and 230V control centers. This allows the operator to 
operate valves as necessary to sample the SOs for activity, operate plant equipment etc. In 
addition, this step also establishes instrument air to containment which ensures the 
availability of instrument air in containment for operation of air operated valves. This 
grouping of actions are familiar to the operator and are always peliormed together throughout 
the EOPs. 
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l-EOP-LOCA-6, Rev. 21 
LOCA Outside Containment 

EOP Step No: Steps 2 and 3 

ERG Step No: Step 1 

EOP Step: 

(Step 2) CLOSE lRHl AND IRH2 (COMMON SUCTION VALVES) 
[RHR SUCTION ISOLATION) 

(Step 3) CLOSE lRH26 (HOT LEG INJECTION VALVE) 
[RHR HOT LEG INJECTION ISOLATION) 

Purpose: 

To ensure that normally closed valves are closed. 

ERG Basis: 

Basis Docnment 
Page 6 

This step instructs the operator to verify that all normally closed valves in low pressure lines and other 
plant specific lines that penetrate containment are closed. The valving connecting the RHR System to 
the RCS is of patticular interest in this step since the RHR System is a low pressure system (600 psig) 
connected to the high pressure reactor coolant system (2500 psig). Therefore, a rupture or break. outside 
containment is most probable to occur in the low pressure RHR System piping. 

EOP Basis: 

Same as ERG basis. 

The 1 RH 19 valves are closed in EOP Step 2 to split the RHR discharge lines to enhance the operator's 
ability to diagnose the success or failure of leak isolation. Leak isolation is detennined by Res pressure 
rising following the isolation action. Splitting the discharge will prevent potential cross-train leakage 
out the break and optimize RHR injection into the RCS, making the RCS pressure increase more 
noticeable. 

Checking the lRH26 valve in Step 3 is somewhat redlmdant, given that the lRH19 valves were closed in 
Step 2. However, this check was retained here for ERG compliance and also in case one of the lRH19 
valves leaks by and does not effectively isolate the break. [8D-12] 

Supplemental Information: 

None 

Setpoints and Numerical Values: 

None 

--.... _ ...... _ ...... _----------------------
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l-EOP-LOCA-6, Rev. 21 
LOCA Outside Containment 

ERG Deviations: 

DEV.1 Added plant specific details to isolate the RHR suction lines. 

Basis Document 
Page 7 

JUST. This guidance aids operators in performing these actions in a consistent manner. [SD-12] 

DEV.2 Deleted ERG Step l.c. 

JUST. No plant-specific list was included here because relevant flow paths (charging, normal and 
excess letdown, seal return, etc.) were previously isolated on either an SI or Phase A Isolation 
signal. Since these valves were verified closed in EOP-TlUP-I, there is no need to check 
them again here. 

DEV.3 Added substeps to transition to EOP-LOCA-! if this step is successful in isolating the break. 

JUST. These actions are consistent with ERG Step 3, which transitions to EOP-LOeA-! if RCS 
pressure is increasing following break isolation. The EOP restructured the ERG slightly by 
checking for success after each individual break isolation sequence to allow a more expedient 
exit from the EOP if the break should be isolated on the first or second isolation sequence. 
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l-EOP-LOCA-6, Rev. 21 
LOCA Outside Containment 

EOP Step No: Steps 4 and 5 

ERG Step No: Step 2 

EOP Step: 

(Step 4) PLACE l1RH29 (RECIRCULATION VALVE) IN "AUTO" 
[RHR COLD LEG INJECTION ISOLATION] 

(Step 5) PLACE 12RH29 (RECIRCULATION VALVE) IN 4'AUTO" 
IRHR COLD LEG INJECTION ISOLATION] 

Purpose: 

To attempt to identify and isolate a LOeA outside containment. 

ERG Basis: 

Basis Document 
Page 8 

This step instructs the operator to sequentially close and open all normally opened valves in paths that 
penetrate containment to identify and isolate the break outside containment. Again, as in EOP Steps 2 
and 3, the valving connecting the low pressure (600 psig) RHR System to the high pressure (2500 psig) 
ReS is of primary interest, since the probability of a break occurring outside containment is most 
probable to occur in the low pressure RHR System piping. 

DW-94-003: Addressed the possibility for RWST inventory to be lost to the Auxiliary Building for a 
LOCA that occurs outside containment in the RHR system piping. 

EOP Basis: 

Same as ERG basis. 

Supplemental Information: 

ERG Knowledge Item: The potential exists for RWST inventory to be lost to the Auxiliary Building for 
a LoeA that occurs outside containment in the RHR system piping. The RWST could be drained to the 
Auxiliary Building if the RCS pressure is reduced below the static head pressure of the RWST. If this 
condition occurs, actions should be taken to isolate this potentia11eakage path and loss of inventOlY from 
the RWST. (DW-94-003) 
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l-EOP-LOCA-6, Rev. 21 
LOeA Outside Containment 

EOPStep No: Steps 4 and 5 (CONTINUED) 

Setpoints and Numerical Values: 

None 

ERG Deviations: 

DEV.1 Added plant specific details to isolate the RHR cold leg injection lines. 

Basis Document 
Page 9 

JUST. This guidance aids operators in performing these actions in a consistent manner. [SD-12] 

DEV.2 Added substeps to transition to EOP-LOCA-l if this step is successful in isolating the break. 

JUST. These actions are consistent with ERG Step 3, which transitions to EOP-LOCA-l if RCS 
pressure is increasing following break isolation. The EOP restructured the ERG slightly by 
checking for success after each individual break isolation sequence to allow a more expedient 
exit from the EOP if the break should be isolated on the first or second isolation sequence. 
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l-EOP-LOCA-6, Rev. 21 
LOCA Outside Containment 

EOP Step No: Step 6 

ERG Step No: Step 3 

EOP Step: 

IS RCS PRESSURE RISING 
[RHR COLD LEG INJECTION ISOLATION] 

Purpose: 

Basis Document 
Page 10 

To determine if the LOCA outside containment has been isolated from previous actions. 

ERG Basis: 

This step instructs the operator to check RCS pressure to determine if the break has been isolated by 
previous actions. If the break is isolated in EOP Steps 2 through 5, a significant RCS pressure increase 
will occur due to the ECCS flow filling up the RCS with break flow stopped. 

The operator transfers to EOP-LOCA-l, LOSS OF REACTOR COOLANT, if the break has been 
isolated, for further recovery actions. If the break has not been isolated, the operator is sent to 
EOP-LOCA-5, LOSS OF EMERGENCY RECIRCULATION, for further recovery actions since there 
will be no inventory in the sump. 

EOP Basis: 

Same as ERG basis, with the following additional information: 

Note that this step's break isolation check is duplicated in EOP Steps 2, 3, and 4 after each attempt to 
isolate the break. This prevents having to do subsequent steps unnecessarily if the break is isolated and 
also allows a quicker exit from this EOP. This step is the final check for break isolation success or 
failure. 

If this EOP step is reached, then the break has not been isolated so far and 12SJ49 has just been closed 
as part of the final break location diagnostic. If ReS pressure is rising at this point, the break has been 
located and isolated. In this case 12 RHR Pump is stopped since it is in the RHR train with the break 
and therefore is no longer available for use. 

IfRCS pressure is still dropping, then 12SJ49 is re-opened to restore normal injection mode lineup and a 
transition is made to EOP-LOCA-5 to address the lack ofinventOlY in the containment sump. 
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l-EOP-LOCA-6, Rev. 21 
LDCA Outside Containment 

EOP Step No: Step 6 (CONTINUED) 

Supplemental Information: 

Basis Document 
Page 11 

ERG Knowledge Item: It should be noted that for some breaks EeeS flow may cause an ReS pressure 
increase independent of break isolation. Other means of verifying break isolation should be checked. 

ERG Plant-Specific Information: Any other available means of confirming that the break is isolated can 
be added to this step. 

Setpoints and Numerical Values: 

None 

ERG Deviations: 

DEV.I Added plant-specific details before exiting this EOP. 

JUST. Refer to EOP basis. [SD-60] 
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APPENDIX A 

EOPIERG CORRELATION 
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l-EOP-LOCA-6: LOCA OUTSIDE CONTAINMENT 

EOPIERG CORRELATION 

EOP Step ERG Step 
ENTRY ENTRY 

CONDITIONS CONDITIONS 
CAS N/A 

1 N/A 
2,3 Step 1 (1) 
4,5 Step 2(2} 
6 Step 3 (3) 


