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Purpose of Presentation

= Provide some Gas/Void Technical
Considerations used by Exelon

» Supports Station Decision Making Process
Upon Discovery

* Provides a Framework for OPERABILITY
Evaluation Process




Approach

= A Decision Flowchart was developed for
the OCC-EOM




OCC-EOM Flowchart - Prologue
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OCC-EOM Flowchart - Prologue
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OCC-EOM Flowchart - Prologue
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Congzider Geometries (e.q. slope)
Calculate Froude Mumbers (=100, %oids
at pump suction are larger during run vice

static conditions due to drop in suction
pressure.

Yoids in a Hx may inhibit heat transfer, may
render instruments inoperakle, and may

increasze flow resistance in valves and fittings.

Systems may perform an ECCS function, ar
credited to mitigate containment response.
Analysiz azsumptions may include pump
start and IV stroke timing delays.

OCC-EOM Flowchart — Suction Side
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May require simplified or
detailed RELAPS modeling.
The tranzient data could alzo
be obtained from an
instrumented (high-res) run
of the subject system, such
as during & PWaEF.

Conzider the impact due to
the pressure wave on
components such as

instrumentation with a safety
function, %'z, slamming
check valves, zesls, etc.
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OCC-EOM Flowchart — Suction Side
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OCC-EOM Flowchart — Suction Side
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Large voids can allove the pump to go
into runout and then rapidly climk the
pump curve as the void compresses.
Thiz type of transient will yield high
prezsures and alzo generate significant
axial piping loads. Yery large wvoids will
tend to yield maore surge type behavior

potential to delay injection can become
a significant izsue with ramifications to
the App. K LOCA analysis or other
Chapter 15 analyses.

“oids in & Hx may inhikbit hest transfer, may
render instruments inoperable, and may

Systems may perform an ECCS function, ar
credited to mitigate containment response.
Analysiz azsumptions may include pump
start and IV stroke timing delays.

increase flovy resistance in valve operation.

OCC-EOM Flowchart — Discharge Side
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OCC-EOM Flowchart — Discharge Side
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Generally, SSEMOBE loads
do not need to be combined
with weater hammer loads.
Check Currert Licensing
Basis Documents.

For past Operakbility, not
exceeding Yield iz generall y
acceptable, but for future
Operahilty, Design is
preferable.
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OCC-EOM Flowchart — Discharge Side
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OCC-EOM Flowchart — Discharge Side
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OCC-EOM Flowchart — Epilogue
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OCC-EOM Flowchart — Epilogue
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Summary - The 14 Gates

= The elements necessary to evaluate a void in a
system, or those necessary to develop an a priori
set of acceptance criteria. The acceptance
criteria are expected to be different from system
to system. However, these multiple system
criteria could be approached more generically for
a given plant or given system across multiple
plants, while sacrificing the detail for added
conservatism in the result.




Summary - The 14 Gates

= Suction Side Considerations

* Volume of void under dynamic conditions vice static
(suction pressure, temp)

» Potential to become trapped in system vice
transport through piping

« Potential to impact components by trapping voids
(valves, orifices, instruments, Hx’s)

e Potential to create suction side transient

— Pressure wave damage to components (Check Valves,
instruments)

— Relief Valve lifts
— Suction pressure system trip
— Hanger/support/piping damage
« Potential to delay and/or reduce injection

NE|




Summary - The 14 Gates

= Pump Considerations

« Pump performance degradation (e.g., head, flow,
and NPSHR)

« Pump operability (e.g., air binding, vibration levels,
and mechanical damage)




Summary - The 14 Gates

= Discharge Considerations

« Volume of void under dynamic conditions
(discharge pressure, temp)

« Potential to become trapped in system vice
transport through piping

« Potential to impact components by trapping voids
(valves, orifices, instruments, Hx’s)

« Potential to create discharge side transient

— Pressure wave damage to components (Check Valvess,
instruments)

— Relief Valve lifts

— Suction pressure system trip

— Hanger/support/piping damage

— Containment penetration damage




Summary - The 14 Gates

= Safety Analysis Considerations

 Potential to impact LOCA PCT

— Potential to delay ECCS Injection

— Potential to reduce ECCS Injection

— Potential to impact Core Refill/Reflood rates

— Potential to impact Core Heat Transfer coefficients

 Potential to impact RHR/DHR cooling, RCIC/AFW
and/or Containment Spray
— Potential of delay
— Potential to reduce flow rate
— Potential to impact containment temperatures & pressure

— Potential to impact non-LOCA conditions that require
makeup to the RCS




Summary - The 14 Gates

= |n addition to evaluating the specific occurrence
of voiding, OPERABILITY requires that the
source of the voiding is reasonably well
understood, and that sufficient compensatory
measures and corrective actions are identified to
ensure continued OPERABILITY until the non-
conforming condition can be eliminated.
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