DRAFT FOR DISCUSSION

Operations with the Potential for Draining the Reactor Vessel (OPDRVs)

Problem Statement

What constitutes "operations with a potential for draining the reactor vessel (OPDRVs)"?

Background

The term "operations with a potential for draining the reactor vessel (OPDRVs)" appears many
times in the BWR Improved Standard Technical Specifications (ISTS):

NUREG-1433 (BWR/4)

LCO 3.3.6.2,
LCO3.3.71,

LCO 3.5.2,

LCO 3.6.1.3,
LCO 3.64.1,
LCO 3.6.4.2,
LCO 3.6.4.3,

LCO 3.74,
LCO 3.7.5,
LCO3.82,

LCO 3.8.5,
LCO 3.8.8,

LCO 3.8.10,

Secondary Containment Isolation Instrumentation, Table 3.3.6.2-1, Note (a)
[MCREC] System Instrumentation, Table 3.3.7.1-1, Note (a)

ECCS - Shutdewn, Required Action B.1, C.1, SR 3.5.2.2

PCIVs, Condition H, Required Action H.1

[Secondary] Containment, Applicability, Condition C, Required Action C.2
SCIVs, Applicability, Condition D, Required Action D.2

SGT System, Applicability, Condition C, Required Action C.2.2, Condition E,
Required Action E.2

[MCREC] System, Applicability, Condition D, Required Action D.2.2, Condition
F, Required Action F.2

[Control Room AC] System, Applicability, Condition C, Required Action C.2.2,
Condition E, Required Action E.2

AC Sources - Shutdown, Required Action A.2.3, B.3

DC Sources - Shutdown, Required Action B.2.3

Inverters - Shutdown, Required Action A.2.3

Distribution Systems - Shutdown, Required Action A.2.3

NUREG-1434 (BWR/6)

LCO33.6.1,

LCO3.3.6.2,
LCO 3.3.7.1,

LCO3.5.2,

LCO3.6.1.3,
LCO3.6.4.1,
LCO3.6.4.2,

LCO 3.6.4.3,
LCO 3.7.3,
LCO 3.7.4,
LCO 3.8.2,
LCO 3.8.5,

LCO 3.8.8,
LCO 3.8.10,
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Primary Containment Isolation Instrumentation, Required Action K.2.2, Table
3.3.6.1-1, Note (b)

Secondary Containment Isolation Instrumentation, Table 3.3.6.2-1, Note (a)
[CRFA] System Instrumentation, Table 3.3.7.1-1, Note (a)

ECCS - Shutdown, Required Action B.1, C.1

PCIVs, Condition H, Required Action H.1

[Secondary Containment], Applicability, Condition C, Required Action C.2
SCIVs, Applicability, Condition D, Required Action D.2

SGT System, Applicability, Condmon C, Required Action C.2.2, Condition E,
Required Action E.2

[CRFA] System, Appllcablllty, Condition D, Required Action D.2.2, Condition F,
Required Action F.2

[Control Room AC] System, Apphcabll_lty, Condition C, Required Action C.2.2,
Condition E, Required Action E.2

AC Sources - Shutdown, Required Action A.2.3, B.3

DC Sources - Shutdown, Required Action B.2.3

" Inverters - Shutdown, Required Action A.2.3

Distribution Systems - Shutdown, Required Action A.2.3
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DRAFT FOR DISCUSSION
Operations with the Potential for Draining the Reactor Vessel (OPDRV5s)

The term is not a defined term in Section 1.1 of the ISTS. The phrase and acronym appear many
times in the ISTS Bases, but it is never defined nor-its scope discussed.

An unplanned draining of the reactor vessel is not an analyzed accident in Chapter 15 of
NUREG-0800, "Standard Review Plan." It is not a Loss of Coolant Accident (LOCA), which is
defined in NUREG-0800, Section 15.6.4 as postulated accidents that would result from the loss
of reactor coolant, at a rate in excess of the capability of the normal reactor coolant makeup
system, from piping breaks in the reactor coolant pressure boundary. (emphasis added)" Despite
the lack of an identified analysis, some Bases statements equate draining the reactor vessel to an
analyzed accident:

"Maintaining the [system] OPERABLE is not required in MODE 4 or 5, except for the
following situations under which significant radioactive releases can be postulated:

a.  During operations with a potential for draining the reactor vessel (OPDRVs) and

b.  During movement of [recently] irradiated fuel assemblies in the [secondary]
containment” (emphasis added).

The phrase "operations which have the potential for draining the reactor vessel" appears in the
initial BWR Standard Technical Specifications, NUREG-0123, Revision 0, October, 1976. The
term appeared in the original Monticello and Vermont Yankee Technical Specifications, issued
circa 1971. The industry was unable to discover any documents that define the term or describe
its basis.

The scope of OPDRVs has been discussed by the NRC and the industry for some time. At the
June 28, 1993 meeting between the ITS conversion lead plants and the NRC, there was a
discussion of a BWR interpretation issue. The summary of the issue states:

"On June 1, [1993] the resident inspectors at WNP-2 questioned the licensee's plans to
drain the reactor cavity to 6 inches below the RV flange, by draining through the RHR
system, without first establishing secondary containment. The licensee's position was that,
since two independent suction valves (with independent auto-isolation circuitry) are
available and would isolate at +13 inches (13+ feet above the top of the fuel), draining
through the RHR system did not present a potential for draining the reactor vessel.

Region personnel contacted Grand Gulf, LaSalle, and Susquehanna who all agreed with
WNP-2. The BWR licensees do not consider drain down through the RHR system as a
potential for draining the reactor vessel, if either the shutdown cooling suction isolation
‘valves (and associated isolation circuitry) are operable. The NRC staff considers that
operation of any system connected directly to the reactor coolant system causes a potential
for draining the vessel irrespective of whether the isolation valves are operable, because of
the potential for a single failure (part of the design basis) or other system malfunctions.”

At the September 27, 1993 meeting between the ITS conversion lead plants and the NRC, the
discussion continued. The BWRs provided a summary of the BWROG position on OPDRVs.
The BWR chairman stated that none of the utilities he had spoken with had a written definition
for an OPDRV. The meeting summary and BWROG position paper are attached.

Revision 1 Page 2 BWROG Licensing Committee



DRAFT FOR DISCUSSION
Operations with the Potential for Draining the Reactor Vessel (OPDRYVs)

The highlights are:

e The BWROG has not generated a definition for OPDRYV so that each member utility may
retain the flexibility of applying the OPDRYV concepts to its specific administrative
control arrangement. ‘

e General agreement does exist, however, on the concept of what constitutes an OPDRV.
The principal criteria have to do with the size and location of the potential pathway, and
the types of barriers that exist to prevent the draining of the vessel.

e In order to be considered an OPDRV, the line (or equivalent cross-sectional area) in
question should exceed a certain minimum size, perhaps 1" (but probably plant specific)
and should be located below normal operating water level (also probably plant specific)

e Temporary measures such as freeze seals, inflatable bladders, etc. are not generally
considered to be adequate isolation boundaries to consider an activity as not constituting
an OPDRV.

The TSB Branch Chief disagreed with the industry position and stated he would try to get the
technical branches write down a position on the issue. However, there is no record of such a
position ever being provided by the NRC technical staff.

Revision 0 of the ISTS PWR NUREGs (NUREG-1430, -1431, and -1432) included Required
Actions to'suspend OPDRVs in Section 3.8, "Electrical Power Systems." Traveler BWOG-06,
which was submitted on 8/26/1993 and approved by the NRC on 6/2/1994, removed the
Required Actions. The justification stated only that the Required Actions were included in the
PWR ISTS NUREGS in error and the Technical Specification Branch Chief and the NRC SRXB
agreed with the removal. The Required Actions were removed in Revision 1 of the PWR ISTS
NUREGs.

Bulletin 93-03 addressed OPDRVs and NRC directed licensees to take actions in their TS. In
response to an NRC request, the BWROG submitted a report, "Supplementary Information
Regarding RPV Water Level Errors due to Noncondensible Gas in Cold Reference Legs of
BWRs," to the NRC on May 20, 1993. The BWROG determined that the most limiting drain-
down event is an RPV drain-down to the suppression pool through the low-pressure coolant
injection suction flow path. The BWROG report indicated that, for this event, the core could
reach 1100°C [2000°F] in as little as 16 minutes if there is no makeup to the coolant system.
Automatic isolation signals based on low RPV level are normally credited for terminating these
events. However, automatic isolation of the RHR system, and other systems, will not occur if
-there are large level errors in multiple instruments. In response to the bulletin, licensees
modified their procedures or additional restrictions and controls for valve alignments and
maintenance that have a potential to drain the RPV during Mode 3, and implemented hardware
modifications necessary to ensure the level instrumentation system design is of high functional
reliability.

In 2005, the BWROG TSICC surveyed the members on their definition of OPDRVs. There was
little consistency between the plants. The responses are attached.
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Operations with the Potential for Draining the Reactor Vessel (OPDRYVs5)

Current Situation

In an inspection report dated August 3, 2010, the NRC cited Exelon’s Clinton Power Station for
a violation of 10 CFR 50.59 related to the definition of ODPRVs. The violation was based on
the NRC’s conclusion that the process by which Exelon chose to define OPDRVs is in contrast
to the plain language contained in the Clinton licensing basis. The NRC’s denial of Exelon’s
response to the violation states:

"The term ‘OPDRV’ was meant to be a plain language definition and nothing more, and
‘OPDRYV’ is not otherwise defined in either the CPS Updated Final Safety Analysis Report
or CPS Safety Evaluation documents. ... [W]e concluded that this procedure did, in fact,
create a new TS definition of OPDRYV ... by defining a specific threshold below which-
OPDRY does not apply. That definition is inconsistent with the plain language wording of
OPDRYV, which is intended to address the threat of any reactor coolant inventory loss. The
TS wording does not contain a threshold below which OPDRYV does not apply; therefore,
by defining such a threshold, [the procedure] changes the TS definition. ... Should CPS
desire ... to define what it perceives as "non-OPDRV" type evolutions, then CPS is
required to follow the process outlined in 10 CFR 50.59 and to submit a license amendment
request.”

The 2005 survey of OPDRYV definitions makes clear that most BWRs apply some limitations to
what the NRC considers the "plain language definition" of OPDRVs.

The meaning of the OPDRV limitations was discussed at the May 2011 meeting of the BWROG
Licensing Committee. They concluded:

. The apparent event to be mitigated by the OPDRV Applicability is a shutdown loss of
coolant accident with one subsystem of mitigating equipment available assuming no
single failure. This is based on the LCOs and Applicability statements which utilize the
OPDRY concept.

. The concern is damage to the fuel in the reactor vessel due to loss of cooling and
preventing the resulting release of radioactivity.

. Industry applications of the OPDRYV limits have expanded the phrase to add concepts
such as "credible," "to the active fuel," "assuming available equipment without single
failure," "with operator actions,”" and "with fuel in the vessel."

Analysis

Based on the specifications that reference OPDR Vs, the key assumptions in the event being
protected by TS that reference OPDRVs are:

1. A loss of either onsite or offsite power (AC Sources - Shutdown, DC sources, inverters,
distribution systems which require only a single train of AC Sources); and

Revision 1 Page 4 . BWROG Licensing Committee



DRAFT FOR DISCUSSION
Operations with the Potential for Draining the Reactor Vessel (OPDRYV5)

2. Preventing radioactive release (Secondary containment isolation, control room isolation,
primary containment isolation valves, secondary containment isolation valves, standby gas
treatment).

The industry is developing a definition based on these findings to be discussed with the NRC on
July 27, 2011. ' )
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Operations with the Potential for Draining the Reactor Vessel (OPDRYVs5)

Attachment 1
Meeting Summary and Enclosure for ISTS Lead Plant Meeting

July 26-29, 1993
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Operations with the Potential for Draining the Reactor Vessel (OPDRYVs5)

Attachment 2

2005 BWROG TSICC SURVEY OF OPDRY DEFINITIONS
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DRAET FOR DISCUSSION

Brian Mann

From:

After our recent Refuel Outage, we are once again looking at our definition for OPDRVs.
Consequently, I'd like to get input/feedback from the group to aid in any potential
changes in our working definition.

Here is the scenario: In order to take advantage of some new UT techniques, we needed to
reshape the crowns on some welds on recirc piping/nozzles. This involved some grinding.
These welds were on the vessel side (i.e., unisolable section) of the piping. There was
fuel in the RPV during this time period.

Questions:

Would you consider the above activity to constitute an OPDRV?

The philosophical guestion here is: How, far do you take the concept of "Potential™ in
defining an OPDRV?

In this specific case, would you factor in the "potential" for the worker to grind too
deeply into the material, or the "potential” for an undetected flaw to exist that could
lead to a leak, in making your call én OPDRVs?

Do you have a "de minimus" value for leakage in saying an activity is NOT an OPDRVs,
e.g., maximum possible leakage rate is < X gpm?

thanks in advance,
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Brian Mann

Below is our definition of OPDRV. As you can see, there is a certain size

penetration below which a leak is not considered an OPDRV. The grinding guy's hole isn't
exactly the "pipe" which is referred to in Section 1.2.1, but you could apply the same
philosophy; so your grinding guy would not be opening a big enough hole for it to be
considered an OPDRV, and any undetected flaws would be much smaller than this "hole
size”.

1.2 Operation with a Potential for Draining the Reactor Vessel (OPDRV) - An OPDRV is any
operations or maintenance activity that has the potential to uncover irradiated fuel in
the reactor pressure vessel (RPV); and

1. Involves piping with an inner diameter of greater than 1.53 inches (or multiple
pipes which, when summed, exceed an inner cross sectional area equivalent to. a 1.53 inch
diameter pipe [1.84 square
inches]) unless the piping associated with the activity:

a. Is protected by at least one isolation valve (and associated functional
instrumentation and logic) capable of automatically closing on a low reactor water level
signal (Level 1, 2, or 3); or

b. Is isolated from the RPV by at least one approved device controlled in the
required position. Approved devices are closed manual valves, back-seated valve, or a
deactivated automatic valve secured in the closed position. Additional devices may be
used if evaluated and approved prior to use, or

c. Has a motor operated valve capable of being operated from the control room; or

d. Has a valve capable of being closed locally by a dedicated equipment operator or
technician, as appropriate, with no concurrent duties who is maintaining communications
with the control room; or

2. Involves RHR “A” and “B” System realignments during system operations when the
simultaneous opening interlock between
1E12-F004A(B) and 1E12-F006A(B) is not functional; or

3. Involves control rod drive mechanism (CRDM) removal unless:

a. Prior to complete removal of the CRDM, communications between the under-vessel
area and the control room are established and it is wverified that the control rod is
back-seated against the CRDM guide tube. Following removal of the CRDM (if a CRDM is not
immediately placed in the guide tube), a blank flange is placed over the removed CRDM
guide tube; and

b. No control blade shuffle is taking place in the quadrant in which CRDM
replacement is taking place.
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Brian Mann

"When work is in progress which has the potential to drain the vessel, manual initial
capability of either 1 Core Spray loop or 1 RHR pump, capable of injecting water into the
vessel 1s required & the associated EDG is required”.

So under CTS, you could do OPDRVs of any size as long as you had stated injection
capability. Since STS doesn't define OPDRV, we carried this CTS logic forward in the
OPDRV procedure by saying as long as the hole size is smaller than make-up capability,
then it isn't an OPDRV. 1In practice, the actual OPDRV proceedure has a hole size versus
number of injection pump capabilities table. I'll add, however, our new resident doesn't
like this approach & operations has committed to changing the OPDRV procedure.
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Brian Mann

Below is the q definition of QPDRV. The definition is based upon the premise
that operators mus ave at least 20 minutes to respond to a draindown prior to level
dropping to level 1. It is assumed that level is at level 3 prior to the draindown
event. For reference, normal water level during operation is + 36 inches, level 3 (the
scram setpoint) is +11.4 inches, level 1 (low pressure ECCS initiation) is ~150.3 inches,
and TAF is -166.7 inches. We have a rather large vessel so draindown will be slower than
some others. '

TRM:
e following are considered operations with a potential for draining the reactor vessel:

a. Operation of the shutdown cooling flow path without a functional interlock with the
associated suppression pool suction valves.

b. Any of the following**, associated with a reactor vessel pressure boundary penetration
greater than 2.62 inches inside diameter and located below a reactor vessel elevation 30
inches above reactor level 1 (just below the LPCI nozzles). The penetration .size may be
increased to 3.62. inches inside diameter in operational condition 5.

1. Any operation with the reactor cavity not flooded in accordance with TS 3.5.2 and not
protected by at least one isolation valve capable of auto closing on low reactor water
level.

2. Any operation (e.g., valve disassembly) that is not isolated from the RPV by at least
one closed manual valve, valve backseat, blind flange, or de-activated automatic
(nonmanual) valve secured in the closed position. Other temporary plugs (freeze seals,
plumber plugs, inflatable bladders, etc.) are not adequate to meet this requirement.
Deliberate operator action to lower reactor vessel level or maintain level via draining
in accordance with an approved procedure is not considered an OPDRV.

**- With the reactor subcritical for less than 24 hours, an OPDRV should be coéonsidered to
exist for penetrations below the normal water level and greater than 1 inch in diameter.
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Brian Mann

L

Here is [N cPpRV definition from the TRM although it does not really address your
situation.

However, I think this is taking the concept of "potential" way too far.
I would think there is very little chance of grinding into the pipe on a weld prep,
particularly on the RCS piping. Maybe on service water but not RCS.

If someone asked me, and noone ever has, I would not call this an OPDRV.
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deﬂned phrase only apphcable with fuel in the reactor vessel The following activities
are examples of OPDRVs. Note that this is not an all inclusive listing.

o Failure to maintain operability of the RHR suction valve interlocks (FO04A, B, C, & D
and FOO0BA, B, C, & D) while in Operational Condition 4 or 5. An exception is that,
while in Condition 4 or 5, the interlocks may be defeated provided that the RPV is
isolated from the shutdown cooling suction piping by a manual valve via an approved
procedure. _

» Failure to maintain operability of Reactor Water Cleanup primary containment
isolation valves 2G31-F001 and F004 while in MODE 4 or 5. if one of these valves
is in the Isolated position, deactivated, and controlled via the clearance procedure,
this does not apply.

o Failure to maintain RHR primary containment isolation valves 2E11-F008 and
2E11-FO09 OPERABLE per Unit 2 Technical Specifications LCOs 3.3.6.1 and
3.6.1.3 while in MODE 4 or 5. If Required Actions of Unit 2 Technical Specifications
LCOs 3.3.6.1 and 3.6.1 are satisfied, this does not apply.

« Opening a greater than 1 inch penetration to the RPV or RPV cavity. Exceptions to
this are:

a. Penetrations that are isolated from the RPV or RPV cavity by at least one
-closed, deactivated valve, manual valve, or blank flange.

b. Penetrations that are isolable from the RPV or RPV cavity by a functional
isolation system provided RPV water cannot be diverted to other sources.

c. Penetrations that are isolated from the RPV or RPV cavity by another barrier
(such as plugs, freeze seals, etc.) utilized via an approved procedure.

d. Lines above the Main Steam Line elevation of 196 feet - 10 inches (if no
movement of irradiated fuel is in progress).

e. Any RPV penetration which is at an elevation above the RPV, or RPV cavity,
water level.

« Evolutions associated with the following systems/components, if not isolated by at
least one boundary: Reactor Water Cleanup, Reactor Recirculation, Residual Heat -
Removal, Control Rod Drive (removal), Standby Liquid Control, Reactor Coolant
Sampling, Main Steam Isolation Valves, Safety Relief Valves, Main Steam,
Feedwater, Core Spray, High Pressure Coolant Injection, Reactor Core Isolation
Cooling, RPV Instrumentation, and RPV Cavity Drains.’

System Functional Test - The injection of an actual or simulated actuation signal,
overiapping with a LOGIC SYSTEM FUNCTIONAL TEST as appropriate, to verify that
system components perform the system’s specified safety function. Where required,
Bases provide additional test description.




DRAFT FOR DISCUSSION

Brian Mann

L

I was advised that the example you cite of grinding on a weld COULD be classified as an
OPDRV but it is NOT LIKELY.

At guidance on what conditions must exist for an OPDRV to exist 1s provided in
procedures. The guidance includes a minimum size for the opening. The following is the
guidance: .

2.3 An OPDRV will exist when all of following conditions exist:

: NOTE - Examples of OPDRVs include CRDM removal, vessel draining through
bottom head drain. :

2.3.1 There is irradiated fuel in RPV.

2.3.2 A planned activity will breach RPV pressure boundary or non-routine
operation will be conducted on a system connected to RPV pressure boundary.

2.3.3 An RPV penetration(s) >/= 0.8 in? cumulative cross-sectional area is
involved (equivalent to penetration > 1" diameter).

2.3.4 The RPV penetration(s) is located below the feedwater nozzles.

2.3.5 An acceptable isclation barrier does not exist.




