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%‘ - {i WASHINGTON, D C. 20555-0001
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Mr. Thomas J. Saporito, Jr.
Post Office Box 7603
Jupiter, FL 33468

Dear Mr. Saporito:

I am responding to your letter of February 22, 1994, to Chairman Selin
regarding water level instrumentation. Although you are entitled to your
opinion of the Chairman’s performance on the television program aired in late
February, the subject of this letter is the NRC's handling of the technical
issue that you raised in your letter, particularly the issue of BWR water
level instrumentation. As you stated, Paul Blanch raised these concerns and
he deserves credit for bringing this matter to our attention. Reactor vesse]
water level instrumentation is critical to the safety and operation of boiling
water reactors (BWRs) and the NRC has taken actions to address this issue.

On July 22, 1992, the staff requested activation of the BWR Owners Group
(BWROG) Regulatory Response Group, and held a public meeting with the group on
July 29, 1992, to discuss this issue. The staff issued Information Notice
92-54 (Enclosure 1) on July 24, 1992, to alert licensees to the potential for
tevel instrumentation inaccuracies caused by rapid depressurizaticn. On
August 19, 1992, the staff issued Generic Letter (GL) 92-04 (Enclosure 2), in
which it requested that each BWR licensee (1) evaluate the impact of potential
level indication errors on its facility, (2) notify the staff of any
corrective actions taken, and (3) provide its plans and schedule for
corrective actions. In response to the GL, all BWR licensees implemented
short-term compensatory measures including operator training and procedures.

The BWROG proposed a program to resolve the concerns discussed in GL 92-04,
which included a full scale testing program. The NRC staff determined that
continued plant operation was acceptable until hardware modifications could be
implemented, and agreed to allow the BWROG to proceed with their test program.
The basis for continued operation as discussed in the GL was as follows:

(1) the Tevel instrumentation is expected to initiate safety systews before a
significant depressurization of the reactor and, therefore, before significant
errors occur; (2) emergency procedures currently in place in conjunction with
operator training are expected to result in adequate operator actions; and

(3) an abrupt depressurization event resulting in a common-mode, common-
magnitude level indication error is unlikely.

New information was obtained during early 1993 that led to the issuance of NRC
Information Notice 93-27 (Enclosure 3) on April 8, 1993, and NRC Bulletin
(NRCB) 93-03 (Enclosure 4) on May 26, 1993. This new information included

(1) report of an event at the WNP-2 plant involving significant level errors
during normal plant depressurization (a 32 inch level error occurred and
recovered over a two hour period); (2) data from a test program conducted by
the BWROG that confirmed the potential for significant errors in the level
instrumentation; and (3) a report submitted by the BWROG on May 20, 1993,
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ENCLOSURE 1
UNITED STATES
NUCLEAR REGULATORY COMMISSION
OFFICE OF NUCLEAR REACTOR REGULATION
WASHINGTON, D.C. 20555

July 24, 1992

NRC INFORMATION NOTICE NO. 92-54: LEVEL INSTRUMENTATION INACCURACIES
CAUSED BY RAPID DEPRESSURIZATION

Addressees

A1l holders of operating licenses or construction permits for nuclear power
reactors.

Purpose

The U.S. Nuclear Regulatory Commission (NRC) is issuing this information
notice to alert addressees to potential inaccuracies in water level indication
during and after rapid depressurization events. “This problem may affect the
indication of pressurizer level for pressurized water reactors (PWR) and
reactor vessel level for boiling water reactors (BWR). It is expected that
recipients will review the information for applicability to their facilities
and consider actions, as appropriate, o avoid similar problems. However,
suggestions contained in this information notice are not NRC reqguirements;
therefore, no specific action or written response is required.

Description of Circumstances

on April 17, 1991, Northeast Utilities (NU) filed a licensee event report
(LER) for Millstone Unit 3, documenting pressurizer level instrument
inaccuracies. According to the LER the inaccuracies result from non-
condensible gases collecting in the condensing pots of the instrument
reference legs. The LER stated that pressurizer level would be used to make

decisions concerning operator actions directed by the Emergency Operating
Procedures (EOP).

During the prevyious operating cycle, NU monitored the accuracy of the
pressurizer level instrumentation and observed a worst case error of 3.6% of
full scale and also confirmed that non-condensible gases had accumulated
inside the condensing pots. The root causes for the accumulation of non-
condensible gases-in the condensing pots were 1) the instrument 1ines sloped
ypward from the pressurizer to the condensing pots and, 2) a restricting
orifice in each instrument line prevented the free flow of steam and non-
condensible gases between the pressurizer and the condensing pots. NU

corrected the problem by removing the condensing pot and changing the
instrument line slope.

Westinghouse and Combustion Engineering performed further engineering
evaluations and concluded that during a rap1d depressurization of the Reactor
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Coolant System (RCS), during certain design basis accidents, the release of
non-condensible gases could result in a level indication error of about

+40 percent of full scale. The staff has evaluated the effects of this error
and determined that the only unacceptable actions that could be taken by
operators as a result of this error are to prematurely terminate safety
injection (SI1) or to fail to re-inftiate §1 if required. The staff further
determined that the pressurizer level instrumentation is not used as the
primary parameter evaluated by operators for safety injection termination and
that PWR emergency operating procedures direct operators to consult other
instrumentation and parameters (reactor vessel levei monitoring system, RCS
subcooling and a stable or increasing RCS pressure) prior to terminating SI.

For BWRs, reactor vessel level indication system (RVLIS) errors had also been
identified in the past and the staff {ssued Generic Letter (GL) No. 84-23,
"Reactor Vessel Water Level [nstrumentation in BWRs" to address the concern.
This GL was based on the BWR Owners Group (BWROG) report (SL1-8218 issued in
November 1982), "Inadequate Core Cooling Detectien in Boiling Water Reactors.”
However, these documents do not specifically address the non-condensible gas
avolution concern associated with rapid depressurization. The staff has
requested the BWROG to address this issue and GE 1s preparing a report on
behalf of the BWROG.

On July 15, 1992, Northeast Utilities (NU) made a notification to the NRC
under Section 50.72 of Title 10 of the Code of Federal Regulations (10 CFR
§0.72) regarding inaccuracies in reactor vessel level indication at Millstone
Unit 1. This notification indicated that the level instrumentation may not
provide accurate indication following a rapid depressurization event as a
consequence of the expulsion of water from the reference leg due to the
release of non-condensible gases in the instrument reference leg. In a
conference call with NU on July 21, 1992, the licensee stated that the Yarway
level measurement instrumentation which provides the automatic actuation of
safety systems at Millstone Unit 1 would not be affected by this phenomenon.
However, the GE/MAC level instrumentation, which is used for indication,
feedwater control, and containment spray pump interlocks, would be affected.
following a rapid depressurization event, the operator might receive
inaccurate information from the GE/MAC instrumentation leading the operator t0
perform inappropriate manual actions. The licensee has estimated, based un a
conservative analysis, that the upper bound of the error in the GE/MAC
instrumentation could be as much as 15 to 20 feet. Millstone Unit 1 is
currently in cold shutdown for service water repairs, and NU is reviewing the
error analysis and a possible moaification to the condensing pot arrangement

in order to reduce inaccuracies 1In the level indication to an acceptable level
before restart.

in a conference call on July 22, 1992, the staff informed the BWROG of the
results of the Northeast Utilities’ analyses and the licensee’s planned
actions. The BWROG indicated 1ts position that the error would not exceed

4 inches if the reference leg configuration 15 installed in accordance with
vendor recommendations.
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The NRC has activated the BWR Regulatory Response Group and scheduled a
this cue at NRC headquarters 1n Rockville, Md., on

neet ing 1o di1scuss

Jjuly 29, 1992
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instrumentation in PWRs and BWRs could affect the
serformance of safety functions. Gl 84-23, BWROG report SL1-8218, and vendor
recommendations are intended to provide guidance 10 preclude the operators
from taking improper actions during normal plant operation. The inaccuracies
aused by rapid depressurization evenis 1n PWRs have limited safety
significance because instrumentation other than that for pressurizer level is
used by the operators to determine appropriate manual actions. For BWRs,
however. large errors in level indication may have greater safety
significance An evaluation by the staff is continuing and when the
avaluation is completed the staff will determine i{f additional regulatory

actions will be necessary

Inaccuracies in level

Thie information notice requires no specitic action or written response. [ f
vou have any questions regarding the information 'n thit notice, piease
ntact one of the technica ontacts listed below or the appropriate Office
Nuclear Reactor Requ ation NRR) prolect manager

: - CCo 7 4 P s e =
, Director
on of Operational Events Assessment

ffice of Nuclear Reactor Reguiation
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IN 92-54
July 24, 1992
page 1 of |
LIST OF RECENTLY ISSUED
NRC INFORMATION NOTICES
Information “Date of
Notice No. Subject [ssuance Issued to
92-53 Potential Failure of 07/29/92 A1l holders of OLs or CPs
Emergency Diesel Gen- for nuclear power reactors.
erators due to Ex-
cessive Rate of Loading
91-52, Nonconservative Errors 07/16/92 A1l holders of OLs or CPs
Supp. | in Overtemperature Delta- for Westinghouse (W)-
Temperature (OTAT) Set- designed nuclear power
point Caused by [mproper reactors.
Gain Settings
92-52 Barriers and Seals 07/15/92 A1l holders of OLs or CPs
Between Mild and for nuclear power reactors.
Harsh Environments
92-51 Misapplication and 07/09/92 A1l holders of OLs or CPs
Inadequate Testing of for nuclear power reactors.
Molded-Case Circuit
Breakers
92-50 Cracking of Valves in 07/02/92 A11 holders of OLs or CPs
the Condensate Return for BWRs.
Lines of A BWR Emer-
gency Condenser System
92-49 Recent Loss or Severe 07/02/92 A11 holders of OLs or CPs
Deqradation of Service for nuclear power reactors.
Water Systems
32-48 Failure of Exide Batteries 07/02/92 A1) holders of OLs or CPs
for nuclear power reactors.
32-47 [ntentional Bypassing 06/29/92 A1l holders of OLs or CPs

of Automatic Actuation
¥ Plant Protective
Features

for nuclear power reactors.

OL = Operating License
(P = Construction Permit




ENCLOSURE 2

“I llqu‘
. 5 UNITED STATES
oA & NUCLEAR REGULATORY COMMISSION
' ? WASHINGTON, D C. 20858
5. 0 August 19, 1992
‘.."‘
TO: ALL BOILING WATER REACTOR (BWR) LICENSEES OF

OPERATING REACTORS

SUBJECT: RESOLUTION OF THE ISSUES RELATED TO REACTOR VESSEL
WATER LEVEL INS1RUMENTATION IN BWRs PURSUANT TO
10 CFR 50.54(F) (GENERIC LETTER NO. 92-04)

Purpose

The U.S. Nuclear Regulatory Commission (NRC) is issuing this
generic letter to request information regarding the adequacy of
and corrective actions for Boiling Water Reactor (BWR) water
level instrumentation with respect to the effects of
noncondensible gases on system operation.

Background and Safety Considerations

As discussed in NRC Information Notice No. 92-54 "Level
Instrumentation Inaccuracies Caused by Rapid Depressurization,"
the staff is concerned that noncondensible gases may become
dissolved in the reference leg of BWR water level instrumentation
and can lead to a false high level indication after a rapid
depressurization event. The dissolved gases which accumulate
over time during normal operation can rapidly come out of
solution during depressurization and displace water from the
reference leg. A reduced reference leg level will result in a
false high level indication. This is important to safety because
water level signals are used for actuating automatic safety
systems and for guidance to operators during and after an event.

On July 29, 1992, the NRC staff held a public meeting with the
Regulatory Response Group (RRG) of the Boiling Water Reactor
Oowners Group (BWROG) to discuss the effect of inaccuracies in the
reactor vessel level instrumentation system in BWRs. During the
meeting, the BWROG and its consultant, General Electric Company
(GE), presented the results of analyses assessing the safety
implications of the postulated error in level indication. The
analyses consisted of two basic parts: (1) an assessment of the
mechanism and potential magnitude of errors in the level
instruments and (2) a review of the relevant licensing basis
transients and accidents to determine the effect of this error on
plant response, including post-accident operator actions.

The BWROG analyses indicated that significant errors in level
indication can occur as a result of degassing the instrument
reference leg if noncondensible gas is dissolved in the reference
leg and if the reactor abruptly depressurizes below 450 psig.
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Generic Letter 92-04 -2 - August 19, 1992

The NRC staff reviewed the BWROG analyses and selected design
basis accident scenarios which lead to a lowering of the reactor
vessel water level and has concluded that automatic safety
systems will be actuated at pressures well above 450 psig, even
for postulated worst-case noncondensible gas concentrations in
the reference legs. Therefore, the NRC is confident that all
emergency cooling systems will initiate as they were designed to
do. In addition, the BWROG discussed diverse signals which would
also initiate ECCS for reactor water level lowering events. The
NRC staff reviewed the back'n systems and concluded that the ECCS
would be initiated by diveir signals as analyzed by the BWROG.

After ECC3 actuation, reactor water level indication is used by
the operators for long term actions (i.e., maintaining adequate
reactor water level and ensuring adegquate core cooling).
Operatcvs would not utilize only reactor vessel level indications
to determine accident mitigation actions but would also utilize
other indications such as containment pressure, temperature, and
humidity to determine accident mitigation strategies.
Additionally, events characterized by gradual depressurization
would lead to a reduced error in the indicated level. There are
two or four reference leg columns in each plant, depending on
plant design. The amount of noncondensible gases dissolved in
each depends primarily upon system leak:je and geometry. Because
of this, a common mode, common magnitude level indication error
is unlikely. Operators would therefore see a mismatch in
indicated ievel alerting them to a level indication problem.
Finally, emergency procedure guidelines (EPGs) state that when
reactor vessel water level is indeterminate, operators should
flood the reactor vessel using at least one pump guided by the
unaffected diverse instrumentation (i.e., high containment
pressure indication). Reactor operators are trained to deal with
these situations should they occur.

Upon reviewing the information provided by the BWROG and the
staff’s assessment, the staff concluded that interim plant
operation is acceptable. The bases for the staff’s conclusions
are as follows: 1) the level instrunentation is expected to
initiate safety aystems prior to a significant depressurization
of the reactor; 2) emergency procedures which are currently in
place in conjunction with operator training are expected to
result in adequate operator actions; and 3) an abrupt
depressurization event resultin  [n a common mode, common
magnitude level indication error i1s unlikely.

For longer term operation however, the staff considers potential
water level instrumentation inaccuracies an important issue
because level indication has safety and control functions in all
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modes of BWR operation. Furthermore, since the analyses provide
are of a generic nature and the magnitude of possible errors
depends strongly upon plant-specific factors such as system
leakage and geometry, it is important that the analyses be
reviewed promptly by all individual licensees.

Rgasis for Complian

The level errors that could result from the effects of
noncondensible gas may prevent the level instrumentation

\n BWRs from satisfying the following regulations:

General Design Criterion (GDC) 13, "Instrumentat
control," which requires that "Instrumentation
pe provided to monitor variables and systems over
anticlpated ranges for normal operation, for
anticipated operational occurrences, and for
iditions as appropriate to assure adequate
EX1isting instrumentation may not accurately
reactor vessel water level under accident

DC 21, "Protection system reliability and testability, "
which requires that "The protection system shall be
lesigned for hic functional reliability...commensurate
with the safety function to be performed." The
instrumentation may not be reliable under
iepressurization condit

DC 22, "Protection system independence,"

that "The protecti system shall be des

that the effects of natural phenomena,
perating, maintenance, testing, and postulated

rldent conditions...d not result i1n loss of the

rotection fu . 'he natural phenomena of

Jassing may cause a loss of the reactor vessel

level 1indicatio unction following a rapid
lepressurization.

ection 50.5%5a(h) of Tit ) 0f the Code of Fede
Regulations (10 CF 20.5%a(h)) which requires
that protection a1 plants with

nstruction permits 1ssuec January 1, 1971

shall meet the requirement 1n editions of

Institute of E) onics Engineers
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Generic Letter 92-04 - 4 - August 19, 1992

complete, and timely information pertinent to its own
status and to generating station safety." The water
level instrumentation for the reactor vessel may not be
accurate after a rapid depressurization event.

Requested Actions

) In light of potential errors resulting from the effects of
noncondensible gas, each licensee should determine:

a. The impact of potential level indication errors on
automatic safety system response during all licensing
basis transients and accidents;

b. The impact of potential level indication errors on
operator’s short and long term actions during and after
all licensing basis accidents and transients;

¢. The impact of potential level indication errors on
Operator actions prescribed in emergency operating
procedures or other affected procedures not covered in
(b).

- Based upon the results of (1), above, each licensee should
notify the NRC of short term actions taken, such as:

a. Periodic monitoring of level instrumentation system
leakage; and,

b. Implementation of procedures and operator training to
assure that potential level errors will not result in
improper operator actions.

3 Each licensee should provide its plans and schedule for
corrective actions, including any proposed hardware
modifications necessary to ensure the level instrumentation
system design is of high functional reliability for long
term operation. Since this instrumentation plays an
important role in plant safety and is required for both
normal and accident conditions, the staff recommends that
each utility implement its longer term actions to assure a
level instrumentation system of high functional reliability
at the first opportunity but prior to starting up after the
next refueling outage commencing 3 months after the date of
this letter.




Generic Letter 92-04 -85 - August 13, 1992

Required Information

Because of the importance of plant-specific aspects of this issue
and the potential magnitude of the errors, the staff requires,
pursuant to 10 CFR 50.54(f) and Section 182 of the Atomic Energy
Act, that you provide a response to this letter by September 27,
1992.

Merely committing to evaluate the safety significance as part of
the individual plant examination (IPE) program is not an
acceptable alternative to the actions described herein, since the
licensee should resclve this issue as a matter of compliance.

Backfit Discussion

In accordance with NRC procedures, the actions requested herein
are considered a backfit to assure that facilities are in
compliance with existing regulatory requirements discussed above.
Thus, a backfit analysis is not required by 10 CFR 50.109(a) (4) (1),
and the staff performed a documented evaluation as discussed in

10 CFR 50.109(a)(6). The documented evaluation is provided in

the preceding discussions.

Burden Information

This request is covered by Office of Management and Budget
Clearance Number 3150-0011, which expires May 31, 1994. The
estimated average number of burden hours is 200 person hours for
each licensee response, including the time required to assess the
gquestiors, search data sources, gather and analyze the data, and
prepare the required response. These estimated average burden
hours pertain only to the identified response-related matters and
do not include the time for actual implementation of the
requested actions. Comments on the accuracy of this estimate and
suggestions to reduce the burden may be directed to Ronald Minsk,
Office of Information and Regulatory Affairs (3150-0011), NEOB-
3019, Office of Management and Budget, Washington, D.C. 20503 and
to the U.S. Nuclear Regulatory Commission, Information and
Records Management Branch, Division of Information Support
Services, Office of Information and Resources Management,
wWashington, D.C. 20555.

Although no specific request or requirement is intended, the
following information would be helpful to the NRC in eraluating
the cost of complying with this generic letter:

(1) the licensee staff time and costs to perform requested
inspections, corrective actions, and associated testing;

(2) the licensee staff’s time and costs to prepare the requested
reports and documentation;
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(3) the additional short-term costs incurred as a result of the
inspection findings such as the costs of the corrective
actions or the costs of down time; and

(4) an estimate of the additional long-term costs which will be
incurred in the future as a result of implementing
commitments such as the estimated costs of conducting future
inspections or increased maintenance.

Please address your response to this generic letter to the U.S.
Nuclear Regulatory Commission, Attn: Document Control Desk,
washington, D.C. 20555 pursuant to 10 CFR 50.4(a) of the NRC's
regulations.

Sincerely,

b\@&

James G. Partlow
Adsociate Director for Projects
Office of Nuclear Reactor Regulation

Enclosure:
List of recently issued generic letters.

Technical Contact: Timothy E. Cullins, NRR
(301) 504-2897



ENCLOSURE

LIBT OF RECENTLY ISSUED GENERIC LETTERS

Generic Date of

Letter No. Bubiect Issuance issued To

90=02 ALTERNATIVE REQUIREMENTS 07/31/92 ALL LWR LICENSEES
SUPPLEMENT 1 FOR FUEL ASSEMBLIES IN THE AND APPLICANTS

DESIGN FEATURES SECTION OF
TECHNICAL SPECIFICATIONS

87-02 SAFETY EVALUATION REPORT 05/22/92 ALL USI A-46

SUPPLEMENT 1 NO. 2 ON SQUG GENERIC LICENSEES WHO
IMPLEMENTATION PROCEDURE, ARE SQUG MEMBERS
REVISION 2.

2203 COMPILATION OF THE CURRENT 03/19/92 ALL NUCLEAR POWER
LICENSING BASIS: REQUEST PLANT APPLICANTS
FOR VOLUNTARY PARTICIPATION AND LICENSEES
IN PILOT PROGRAM

92-01 REACTOR VESSEL STRUCTURAL 1/06/92 ALL HOLDERS OF OP

REVISION 1 INTEGRITY, 10CFRS50.54(f) LICENSES OR CONST.

PERMITS FOR NUCLEAR
PWR PLANTS (EXCEPT
YANKEE ATOMIC FOR
YANKEE NUC PWR STA.)

22-02 RESOLUTION OF GENERIC 03/06/92 ALL HOLDERS OF OP
ISSUE 79, UNANALYZED REACTOR LICENSES OF CONST.
VESSEL (PWR) THERMAL STRESS PERMITS FOR PWRs
DURING NATUPAL CONVECTION
COOLDOWN
2221 REACTOR VESSEL STRUCTURAL NOT ISSUED ALL HOLDERS OF OP
INTEGRITY, 10CFRS50.54(f! Revision LICENSES OR CONST.
Listed PERMITS FOR NUCLEAR
Above PWR PLANTS (EXCEPT

YANKEE ATOMIC FOR
YANKEE NUC PWR STA.)

* 89~10 CONSTDERATION OF VALVE 02/14/92 ALL LICENSEES OF OP
SUPPLEMENT 4 MISPOSITIONING IN BWRs NUC PWR PLANTS AND
HOLDERS OF CONSTRUC.
PERMITS FOR PWR
PLANTS
* NOTE: 89-10 Supp. 4 =
Accession No. 9202070037 has been changed to 9202250311.




ENCLOSURE 3

UNITED STATES
NUCLEAR REGULATORY COMMISSION
OFFICE OF NUCLEAR REACTOR REGULATION
WASHINGTON, D.C. 20558

Apri1l 8, 1993

NRC INFORMATION NOTIZE 93-27: LEVEL [NSTRUMENTATION INACCURACIES OBSERVED
OURING NORMAL PLANT DEPRESSURIZATION

Address
A1l holders of operating licenses or construction permits for nuclear power
reactors.

Pyrpose

"he U.S. Nuclear Regquiatory Commission (NRC) is issuing this information
notice to alert addressees to inaccuracies 1n reactor vessel level indication
that occurred during a normal depressurization of the reactor coolant system
at the washington Nuclear Plant Unit 2 (WNP-2) and to the fact that errors in
level indication may result in a failure to automatically isolate the residual
neat removal (RHR) system under certain conditions. It is expected that
recipients will review the information for appiicability to their facilities
and consider actions, as appropriate, 1O avoid similar problems. However,
suggestions contained in this information notice are not NRC requirements;
therefore, no specific action or written response 1§ required,

Backqround

As discussed in NRC Information Notice 92-54, "Level Instrumentation
'naccuracies Caused by Rapid Depressurization,” and Generic Letter 92-04,
2esoiution of the lssues Related to Reacter vessel Water Level
‘nstrumentation in BWRs Pursuant tO 10 CFR 50.54(f),” noncondensible gas may
necome dissolved in the reference leq of water level instrumentation and lead
to talse indications of high level after a rapid depressurization event.
Jeactor vessel level indication signals are important because these signals
are used for actuating automatic safety systems and for guidance to operators
dquring and after an event. while Information Notice 92-54 dealt with
sotential consequences of rapid system gepressurization, this information
aotice discusses level indication errors that may occur during normal plant

-ooidown and depressurization.
"eecrintion of Circumstances

On January 21, 1993, during a plant co
JNP-2. "motching of the level indicat

oldown following a reactor scram at
1on was observed on at least two of four

-nannels of the reactor vessel narrow range level instrumentation. "Notching”
's a momentary increase in indicated water tevel. This increase occurs when a
gas hubble moves through a vertical portion of the reference leg and causes d
temporary decrease in the static head in the reference leg. The notching at

~9304020319— ||
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sutomatic safety system response curing licensing basis transients and
sccidents. The information in this notice indicates that sustained level
instrument inaccuracies canm occur during a normal reactor depressurization.
Therefore, events occurring curing low pressure conditions may also be
complicated by levei indgication errors.

This information notice requires no specific action or written response. I[f
Jou have any questions abcut the information in this notice, please contact
“ne technical contact (isted below or the appropriate Office of Nuclear
Reactor Regulation (NRR) project manager.

Brian K. Grimes, Director
Division of Operaticnal Events Assessment
Iffice of Nuciear Reactor Reguiation

Technical contact: Amy Cubbage, NRR
(301) 504-2875

Attacnment:
List of Recently Issued NRC Information Notices
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IN 93-27
Apri1l 8, 1993
Page 1 of 1
LIST OF RECENTLY ISSUED
NRC INFORMATION NOTICES
[Aformation Date of
Notice No. Subject Issuance [ssued to
93-26 Grease Solidification 04/07/93 A1l holders of OLs or CPs
rauses Molded Case for nuclear power reactors.
Circuit Breaker
Failure to Close
93-25 flectrical Penetration 04/01/93 A1l holders of OLs or CPs
Assembly Degradation for nuclear power reactors.
33-24 Distribution of 03/31/93 A1l holders of operator and
Revision 7 of NUREG-1021, senior operator licenses at
*Operator Licensing nuclear power reactors.
fxaminer Standards”
93-22 weschler Instruments 03/31/93 A11 holders of OLs or CPs
Model 252 Switchboara for nuclear power reactors.
Meters
93-22 Tripping of Klockner- 03/26/93 11 holders of OLs or CPs |
Moeller Molded-Case for nuclear power reactors. |
Circuit Breakers due to |
Support Level Failure |
|
33-2 Summary of NRC Staff 03/25/93 A11 holders of OLs or CPs
Observations Compiled for 1ight water nuclear ‘
during Engineering Audits power reactors. ‘
or Inspections of Licen- |
see trostion/Corrosion
Programs }
33-20 Thermal Fatigue Cracking 03/24/93 A1l holders of OLs or CPs ‘
of Feedwater Piping 10 for PWRs supplied by |
Steam Generators westinghouse or Combustion |
Engineering.
|
93-13 $1ab Hopper 8ulging 03/17/92 Al nuclear fuel cycle 1
licensees. |
33-18 Portable Moisture-Density 03/10/93 411 U.S. Nuclear Regulatory |

Gauge User Responsibilities
dquring Field Operations

Commission licensees ;hat
possess moisture-density
gauges.

JU = uperating License
(P = Construction Permit




ENCLOSURE 4

OMB No.: 3150-0012
NRCB 93-03

UNITED STATES
NUCLEAR REGULATORY COMMISSION
OFFICE OF NUCLEAR REACTOR REGULATION
WASHINGTON, D.C. 20555

May 28, 1993

NRC BULLETIN 93-03: RESOLUTION OF ISSUES RELATED TO REACTOR VESSEL WATER
LEVEL INSTRUMENTATION IN BWRs

Addressees

A1l holders of operating licenses or construction permits for boiling water
reactors (BWRs) with the exception of Millstone, Unit 1, and 8ig Rock Point.

Purpose

The U.S. Nuclear Regulatory Commission (NRC) s issuing this bulletin to

(1) notify addressees about new information concerning level indication errors
that may occur during plant depressurization, (2) request that all addressees
take certain action(s), and (3) require that all addressees report to the NRC
if and to what extent the requested actions will be taken and notify the NRC
when actions associated with this bulletin are complete.

Backaround

As discussed in NRC Information Notice 92-54, "Level Instrumentation
Inaccuracies Caused by Rapid Depressurization,” and Generic Letter 92-04,
"Resolution of the Issues Related to Reactor Vessel Water Level
Instrumentation in BWRs Pursuant to 10 CFR 50.54(f)," the staff is concerned
that noncondensible gases may become dissolved in the reference leg of BWR
water level instrumentation and lead to a false high level indication after a
rapid depressurization event. Generic Letter 92-04 requested that addressees
determine the impact of potential level indication errors after a raoid
depressurization event on how the plants are operated. Generic Letter 92-04
also requested that addressees take short term compensatory measures to
mitigate the consequences of potential leve)l indication errors after a rapid
depressurization event and provide the staff with plans for long term
corrective actions, including any proposed hardware modifications. The
generic letter requested that addressees implement the long term corrective
actions during the first refueling outage commencing after November 19, 1992.

The industry, through the BWR Owners Group (BWROG), requested a delay in the
implementation of the long term corrective actions until a de-gas test program
could be completed. The test program was intended to gather data to support
the design of any necessary hardware modifications. On December 2, 1992, the
staff agreed to extend the deadline for the submission of addressee plans f r
the long term actions to July 1993, with implementation at the earliest
opportunity.

9305280773 | f {
\
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Description of Circumstances

During a normal plant cooldown on January 21, 1993, operators at the
Washington Public Power System, Unit 2 (WNP-2), observed a sustained level
indication error of 0.81 meters [32 inches] that gradually recovered over a
period of approximately 2 hours. The licensee determined that errors of this
type could result in failure to automatically isolate a leak in the residual
heat removal (RHR) system during shutdown cooling operation. On

April 8, 1993, the staff issued Information Notice 93-27, "Level
Instrumentation Inaccuracies Observed During Normal Plant Depressurization,”
to discuss level indication errors that may occur during normal plant
depressurization.

Qiscussion

Following the event reported by the licensee at WNP-2, the NRC staff requested
the BWROG to evaluate the effect of level indication errors on events, such as
reactor pressure vessel (RPYV) drain-down, initiated from low-pressure
conditions. Several paths have the potential to drain the RPV. Operator
misalignment of one or more valves can establish a flow path resulting in a
drain-down of the RPV. Several events of this type have occurred at operating
BWRs. Automatic isolation signals based on low RPV lcvel are normally
credited for terminating these events. However, 2utomatic isolation of the
RHR system, and other systems, will not occur if there are large level errors
in multiple instruments.

In response to the staff 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 RPY 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.

On the basis of the assessment of the NRC staff and the information provided
by BWROG, the staff concluded that additional compensatory measures are needed
for normal cooldown evolutions. Although the interim procedures currently in
place are appropriate for events initiated from full power, they are not
adequate for providing protection against events initiated during cooldown
when automatic safety systems may be defeated by level instrumentation
inaccuracies. In addition, BWROG has completed a reference leg de-gas test
program, Although the data are still preliminary, initial results of the test
program show that large errors in the indications from the level
instrumentation are possible. This information and the event at WNP-2 confirm
that the noncondensible gas problem is real and not theoretical, and that he
problem applies even to slow depressurizations. Therefore, for longer te .
operation this problem needs to be addressed promptly with hardware
modifications and immediately with compensatory measures for cooldown
conditions.
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Millstone, Unit 1, is exempt from this bulletin because Northeast Utilities,
the licensee, has already implemented a hardware modification to prevent the
buildup of noncondensible gases in the RPV level instrumentation reference
legs. Big Rock Point is exempt from this bulletin because the RPY level
instrumentation system installed at that facility is not susceptible to the
de-qas problem described in this bulletin.

Requested Actions

1. Short Term Compensatory Actions

(a) Within 15 days of the date of this bulletin, each licensee is
requested to implement the following measures to ensure that potential
level errors caused by reference leg de-gassing will not result in
improper system response or improper operator actions during
transients and accident scenarios initiated from reduced pressure

conditions (Mode 3):

(1) Establish enhanced monitoring of all RPV level instruments to
provide early detection of level anomalies associated with
de-gassing from the reference legs.

(2) Develop enhanced procedures or additional restrictions and
controls for valve alignments and maintenance that have a
potential to drain the RPV during Mode 3.

(3) Alert operators to potenti»lly confusing or misleading level
indication that may occur during accicents or transients
initiating from Mode 3. For example, a drain-down event could
lead to automatic initiation of high-pressure emergency core
cooling systems (ECCS) without automatic system isolation or low-
pressure ECCS actuation.

Facilities that are in cold shutdown during this 15 day period are
requested to complete the above actions within 15 days of the date of
this bulletin or prior to startup, whichever is later.

(b) By July 30, 1993, each licensee is requested to complete augmented
operator training on loss of RPV inventory scenarios during Mode 3,
including RPV drain-down events and cracks or breaks in piping.

Facilities that are in cold shutdown as of July 30, 1993, are
requested to complete this action prior to startup from that
shutdown.

A1 of the short term actions described above shall remain in effect until
the hardware modifications described below have been implemented.

2. Hardware Modifications

Fach licensee 1s requested to implement hardware modifications necessary
to ensure the level instrumentation system design is of high functional
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relicbility for long-term operation. This includes level instrumentation
peiformance during and after transient and accident scenarios initiated
from both high pressure and reduced pressure conditions. The hardware
modifications discussed here are the same as the modifications requested
in Generic Letter 92-04. Since the level instrumentation plays an
important role in plant safety and is required for both normal and
accident conditions, the staff requests that these modificatioas be
implemented at the next cold shutdown beginning after July 30, i993. If
a facility is in cold shutdown on July 30, 1993, each licensee is
requested to implement these modifications prior to starting up from that
outage.

Reporting Requiremen
Written reports are required as follows:

(1) Addressees choosing not to take the requested short term actions must
submit a report within 15 days of the date of this bulletin containing a
description of the proposed alternative courie of action, the schedule
for completing 1%, and a justification for any deviations from the
requested actions.

(2) By July 30, 1993, all addressees must submit a report providing:
(a) the description of the short term compensatory actions taken, and

(b) & description of the hardware modifications to be ‘aplemeniec at
the next cold shutdown after July 30, 1993. [f ar addressee
chooses not to take the requested actions <necifivd |n the Hardwar.
Modifications section, the report shal’ contain 2 description of
the proposed alternative course of action, the schedule for
completing it, and a justification fur any deviations from the
requested actions,

Wwithis 30 days of completion of the requested hardware modifications, a
report confirming completion ard describing the modification implemented.

—
e
—

Address the required written reports to the U.S. Nuclear Regulatory
Commission, ATTN: Document Control Desk, Washington, D.C. 20555, under oath
or affirmation under the provisions of Section 182a, Atomic Energy Act of
1954, as amended, and 10 CFR 50.54(f). In addition, submit a copy to the
appropriate regional administrator.

Backfit Discussion

The level errors that could result from the effects of noncondensible gases in
the level indication reference legs may prevent the level instrumentation
systems in BWRs from satisfying the following regulations:

(1) General! Design Crite. on (GDC) 13, "Instrumentation and control,” of
Appendix A to 10 CFR Part 50 which states: "Instrumentation shall be
provided to monitor variables and systems over their anticipated ranges
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for normal operation, for anticipated operational occurrences, and for
accident -onditions as appropriate to assure adequate safety." Existing
instrumentation may not accurately monitor reactor vessel water level
under normal cooldown or accident conditions.

(2) GDC 21, “Protection system reliability and testability,"” which states:
"The protection system shall be designed for high functional
reliability...commensurate with the safety function to be performed."
The instrumentation may not be reliable during and following normal
depressurization and rapid depressurization.

(3) GD. 22, "Protection system independence," which states: "The protection
system shall be designed to assure that the effects of natural phenomena,
and of normal operating, maintenance, testing, and postulated accident
conditions...do not result in loss of the protection function."
Degassing may cause a loss of the reactor vessel water level indication
function during and following normal depressurization and rapid
depressurization.

(4) Section 50.55a(h) of Title 10 of the Code of Federal Regulations (10 CFR
50.55a(h)), which requires that protect .n systems, for those plants with

construction permits issued after January 1, 1971, meet the requirements
stated in editions of the Institute of Electrical and Electronics
Engineers Standard, "Criteria for Protection Systems for Nuclear Power
Generating Stations" (I1EEE-279). <Section 4.20 of IEEE-279 states: "The
protection system shall be designed to provide the operator with
accurate, complete, and timely information pertinent to its own status
and to generating station safety.” The water level instrumentation for
the reactor vesse] may not be accurate during and following normal
depressurization and rapid depressurization.

The hardware modifications discussed here are the same as the modifications
requested in Generic Letter 92-04 and, therefore, the modifications are not
considered to be addif‘onal backfits beyond those requested in Generic Letter
92-04. The short tet~  mpensatory actions requested by this bulletin are
considered necessary - sure that the addressees are in compliance with
existing NRC rules anu regulations. Therefore, this bulletin is being issued
as a compliance backfit under the terms of 10 CFR 50.109(a)(4).

A notice of opportunity for public comment on this bulletin was not published
in the Federal Register because of the urgent nature of the short term
compensatory actions requested by this bulletin and because the hardware
modifications requested are the same as those previously requested in

Generic Letter 92-04.

Paperwork Reduction Act Statement

This bulletin contains information collection requirements that are subject to
the Paperwork Reduction Act of 1980 (44 U.S.C. 3501 et seq.). These
requirements are - “vered by Office of Management and Budget clearance number
3150-0012, which -«pires June 30, 1994, The estimated a'erage number of
burden hours is 200 hours per licensee response, including the time for
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reviewing instructions, searching existing data sources, gathering and
maintaining the data needed, and completing and reviewing the collection of
information. Send comments regarding this burden estimate or any other aspect
of this collection of information, including suggestions for further reducing
reporting burden, to the Information and Records Management Branch
(MNBB-7714), U.S. Nuclear Regulatory Commission, Washington, D.C. 20555; and
to the Desk Officer, Office of Information and Regulatory Affairs, NEOB-3019,
(3150-0012), Office of Management and Budget, Washingten, D.C. 20503.

Compliance with the following request for information is purely voluntary.
The information would assist NRC in evaluating the cost of complying with this
bulletin:

(1) the licensee staff time and costs to perform requested inspections,
corrective actions, and associated testing

(2) the licensee staff time and costs to prepare the requested reports and
documentation

(3) the additional short-term costs incurred as a result of the inspection
findings such as the costs of the corrective actions or the costs of down
time

(4) an estimate of the additional long-term costs which will be incurred in
the future as a result of implementing commitments such as the estimated
costs of conducting future inspections or increased maintenance

If you have any questions about this matter, please contact the technical
contact or the lead project manager listed below or the appropriate Office of
Nuclear Reactor Regulation project manager.

ssociate Director for Projects
Office of Nuclear Reactor Regulation

Technical contact: Amy E. Cubbage
(301) 504-2875

Lead project manager: James W. Clifford
(301) 504-1323

Attachment:
List of Recently Issued NRC Bulletins
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LIST OF RECENTLY ISSUED
NRC BULLETINS
BulTetin Date of
No. Subject Issuance [ssued to
93-02 Debris Plugging of 05/11/93 A1l holders of OLs for
Emergency Core Cooling nuclear power reactors.
Suction Strainers
93-01 Release of Patients 04/20/93 Brachytherapy Licensees
After Brachytherapy Authorized to Use After-
Treatment with Remote loading Devices
90-01, Loss of Fill-0il1 in 12/22/92 A1l holders of OlLs or CPs
Supp. 1 Transmitters Manu- for nuclear power reactors.
factured by Rosemount
92-03 Release of Patients 12/08/92 For Action - Brachytherapy
after Brachytherayy Licensees Authorized to use
the Omnitron Model 2000
High Dose Rate (HDR)
Afterloading Brachytherapy
Unit
For Information - None
92-01, Failure of Thermo-Lag 330 08/28/92 - A1l holders of
Supp. 1 Fire Barrier System to operating licenses for
Perform its Specified nuclear power reactors.
Fire Endurance Function “or_Information - All
holders of construction
permits for nuclear power
reactors.
92-02 Safety Concerns 08/24/92 For Action -~ A1l Teletherapy
Relating to "End of Licensees
Life" of Aging For Information - None
Theratronics Tele-
therapy Units
§2-01 Failure of Thermo-lLag 06/24/92 A1l holders of OLs or CPs

330 Fire Barrier System
to Maintain Cabling in
wWide Cable Trays and
Small Conduits Free from
Fire Damage

for nuclear power reactors.

0L = Operating License
CP = Construction Permit
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1 {PORTANT NOTICE REGARDING
“ONTENTS OF THIS REPORT

Please Read Carefully

The oniv underakangs of Generai Electnic Company (GE) respecung informauon in this
Jocument are conlained 1n the contract berween the Boling Water Reactor Owners' Group
BWROG) and GE. as idenufied in the respective parucipaung unlives’ BWROG Standing
Purcnase Order tor the performance of the work descrnibed herewn, and nothing n this
Jocument shall be construed as changing those individual contracts. The use of this
nformauon except as defined by sawd contracts, or for any purpose other than that for which
¢ 15 intended. is not authonzed: and With respect to any other unauthonzed use. neither GE or
any of the contributors to this document makes any representauon or warranty, and assumes

N0 iabiiity as to the compieteness. dCcumach. S usetulness of the informauon contained in this
jocument
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50lauo ves. These vaives receive an isoiauon signal based on RPV low water level
‘Level 3) 10 prevent a loss of RPY inventory in the event of a moderate energy break in a
Residual Heat Removal (RHR) line while the sysiem operates in shutdown cocling.
WPPSS personnei concluded that the event was not satety sigmuficant due [0
‘nstrumentanon in the WNP-2 design wiich wouid have alerted the operators of RHR
ro0m tlooaing with suficient ume fOT Operator acuon 10 isolate the RHR system. [n
1adition WNP-2 is conductng nouriy tlood tours of RHR pump rooms.

The purpose of this evaluauon is O provide the BWROG with supplementary informatcon
on the safety significance of degassing of RPV waier level cold reterence leg
nstrumentanon following routne siow depressunzauon. While tne evaluauon was
‘mnated based on the WNP-2 event, it also considers other scenanos in which the RHR
shutdown cooling 1solation funcuon may be needed or for which the potential to drain the
RPV exists.



(GE-NE has conducted a comprehensive review of the sarety sigruficance of water ievel
Astrument errors resuitng from coid rererence leg degassing in BWR/3, BWR/4, BWR/S
and BWR/6 product lines qunng SDC operauon. The imporance of this concem s
nigzhlighted by recent plant observauons and conservauve BWROG tesung which show
‘nat, depending on plant specific conngurauons such as instrument line size and rouung,
a significant amount of degassing can occur as the RPV is depressunized below 50 psig.
Many BWRs would be expected 10 be atfectad to a smaller extent than poruayed in this
svaluagon. Nevertheless. sutficient degassing can aftect the automauc instrument mp
‘uncuons for ail instruments shaning a common cold reterence leg.

BWR/1 and BWR/2 piants do not rely upon cold reference leg inscrumentanon for safety
svstem (niuauon ang are theretcre not specifically addressed by this evaluauon. However,
‘e erfect of degassing on any long term acuons required based upon post-accident
monironng instrumentation in BWR/| and BWR/Z plants 1s addressed bv exisung
Emergency Procedure Guideiines (EPGs)® ana previous issued  BWROG communicauons
‘0 plant operatwrs’*’

’ 4 tieahis Ev o (toanid
2.1.1 Applicabulity of Inmmal Operaung Condinons

Duning OPCON 1 (Power Operauon) (he reactor mode switch 1s in the RUN posinon
~hich requires reactor pressure 1o be greater than about 750 psig (in most plants): this
operaung condidon was considered as e wniual condition 1n the previous BWROG Safery
\ssessment*.

‘n OPCON 2 (Starrup/Hot sancby), the reactor 1s cnucal and RPV pressure couid be at
ANy value up 1o normal operanng pressure. [f (he reactor has been recenty started up it
's likelv that noncondensable gasses will not have had sufficient ume (0 accumuiate in the
RPV water level cold reterence legs. [n addition, any potental events iuuaung from
OPCON 2 are considered to be bounded by the QPCON 3 evaluauon.

Dunng OPCON 3 (Hot Shutdewn), events that cause a rapid reduction in the RPV water
level may be the most significantly affected by the occurrence of RPV water level £ITOTS.
This operanng condition aiso 1s selected for rurther evaluauon because it corresponds 10
e condition 1 which the most significant degassing has been observed o Occur.

OPCON 3 is normaily of short duragon in companson to other operaung condiuons. At
1 reactor cooldown rate of 100PF/hr the transiuon from |35 psig to cold shutdown
((OPCON &) couid be as short as 2.5 hours: at a siow reactor cooldown rate of 25°F/hr
‘ne wansidon could take 3 hours or more. Because 2 ranid reducaon in RPV level can

s
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shutdown cooling lines (Lavel ) and Reactor Water Cleanup (RWCL) lines (Levet 2 or
Level 3 on some plants).

N 2y [ I
231 RPY Level Instrumentauon Conniguracons and the rffect of Degassing

The conrigurauons of RPYV level 1nstrumentation are indicated in secuon 4.0 ot the
BWROG report*.  This section discusses (ne eriect of degassing on the configurauon and
rip logic for the vanous BWR product lines. Figure L. hased on a BWR/6 design,
JhOWS (he VAriOus NAITOW range and wide range nstruments used to provide protecuve
nps.  Fuei zone, shutdown range and post accident monitoring channels used tor
HPEralor GWATENEss aiso are snown. All BWRs are sunilar except most BWR/3 and
BWR/4 piants contan (wo cold reierence legs rather than four.

[he eifect of degassing and the resultant water .evel signal bias on these 11p funcuons 1s
10 delay the actyauon of safety [uncuons quring postulated RPV water level reducuons.
If an extended response OCCUrS ana actual water level remains below the reactor vessel
pstrument tap for the vanable ieg of an instrument, the trp funcuons associated with that
instrument wiil not occur regardless or the acrual water level response in the RPY.
Thezetore. an imporant consideraton in this evaluation 1§ recognidon of the margin
hetween the P funcuon sepoint any the RPV vanable leg @p in comparison with the
size of the postulated RPV water level response and its duragon.

122 Typical SDC Isolauon and other Water Level Setponts

Water level setpoints were reviewed ‘or different BWR proc ot lines 10 assess the margin
Lvallable 1o accommodate responses in inaicaied RPV water levei, The resuits of this
review are provided in Table !

\s shown 1n Table 1, BWR/4, BWR/S and BWR/6 plants rypically have between about
30 and 22 inches of margin berween the levei 3 trip and the narrow range vanabie leg
‘nstrument @ap. Although a smaller margin exists between the Level | mip and the wide
-ange \nstrument tap, the Level 3 inps are the first line of defense against a requcuon in
2PV water level duning OPCON 1 and are the tocus of this evaluauon.

s\lI BWRS use the satety grade nammow range nstruments (see Figure 1) t0 provide 1 low
water level (Level 3) isolanon signal in addiuon 10 cther reactor protection signals. This
‘uncuon provides protection aganst a draindown event. Remote manual and fugh system
pressure automanc isotaton aiso are providea in ail BWRs.

it also can be seen from Table | that a small margin exists of about ¥ inches berween ne
. - - / ’ g i
Level 2 1p and the instrument (ap 1o BWR 3 piants. BWR'3 plants use the Level -

wn



signai for ininanon of Core Spray Svstems. Actuauon of the Automatic Depressunzauon
Svstem (ADS) ang closure of Man Steamiine [solation valves (MSIVs). A much larger
nargin exists 10 the Level 3 mnp.

L3 Assumpnons for AnBlysis

Based on the consideration of potenual events and concemns associaled Aith degassing,
conservative assumpuons were selected 10 make the resuits of this evaluaton appiicavle
zenerically o BWK product lines.

231 [(mual Condiuons

unal RPY water level is assumed to be controlled by the plant operator in the normal
control band as indicated on narrow range \nstrumentauon (between the Level ¢ and
Level 7 alarms). RPV pressure is between 0 psig and 135 psig and decreasing consisient
Vith a normal plant coodown.

The cooldown and depressunzauon are assumed 10 be accomplished by e RHR system
n shutdown cooling mode. The MSIVs are assumed to be closed, lmuauon of SDC
May OCCUT at any pressure between rero and the RHR shutdown cooling interiock which
ranges between 75 psig and 13§ psig. Theretore (his assumpuon 18 realisnc.

Ihe reactor is assumed to have been shudown for about 3 hours and core power 15 in the
decay heat range. This assumpuoon is realistic vased on expected conditions tollowing a
reactor scram. For a routing shutdown with manual contral rod Inseruon, Gecay heat

would normally be less than that considered 1n this evaluanon.
232 Effects of Degassing

Degassing 01 the cold rererence icgs ollowing a rouane depressunzanon is assumed to
Lave occurred ana aifected both wide range and narrow range level [nstruments sharng a
“ommon reference leg. [t is assumed that s degassing causes a sustained
strunentaton bias with a magnitude in excess of the difference berween the Levei 3 trip
setpoint and the narTow range 'ap (BWR/4, BWR/S and BWR/6) or the Level - inp

semoint and the wide range 1ap (BWR/ D)

For purpose Of evaiuauon a bias ol 30" was abitraniyv assumed based on the rypical
values snown in Table | This magniwde ol hias was selected 10 be sutficient to itiate
| evel 7 alarms and Levei 8 high pressure makeup system (nps. It is further assumed that
he magnitude of the bias 1§ less than an amount which would allow these serpoints 0
-lear ¢ level subsequently lowers.

This 4S5UMPUON 15 CONSETVALVE DECAUSE the response of KPPV water level indicauons nas
vpicaily been observed 10 be smaller than this amount ot bias and of short duragon. The



e WNP-2 event {25 minutes). Srelimunary
suyrnzauon ot the WNP-2
Taple 2. These cata support the

loAgest coserved response occurred dunng 0
its of the BWROG test program nased on a slow aepres
‘ence leg C conriguraion are summarnaied io

assumption (hat an exwreme pias does not occul,

all water evel insorument channeis are assumeag 10 o¢ atfected and result in 4
qmultaneous blas of the water level mstrumentauon, This assympuon 1s exgemely
conservauve reiatve 1o plant expenence. but has Deen mace to empnasize the inherent
safety of the exisung insrumentauon. it is unlikely that all cold reterence iegs
experience (he same degree of bias due to degassing Ddecause Of differences 1n Line
-outng and amount of leakage. Neventheless, the simultaneous loss ot all channeis is not

ciiminated from consideraton.

' 1.3 RPV Instrumentation Availabilitv

For BWR/4.5 ana 6 plants, Levei  ips are assumed to pe avalable; Level ] and Level
. (Aps are Assumed to be unavailable due 10 the magnitude of the Dias. Level 2 tnps are
Jperaple because the amount Of Dias Que 10 degassing also 18 assumed (o De iess than the
difference petween the level 2 tp and its \nstrument tap or about 1127
For BWR/3 plants. Level 3 trips are assumed (© be available: Level I Lrips are assumed
‘0 be unavailable. Level 3 tnps are avaable assuming the amount of bias due 1O
‘agassing 1s less than the difference petween the Level 3 nip and its instrument @p o1
sut 66" The data from the BWROG tests shown in Table 2 support this assumpuon.

2.3.4 [(ninaung Event

oucur due to nadvertent opening of the Low
h. This occurrence is unlikely becaute most
ol tu reauce the propability of this

\ draindown of the RPV 1s assumed 10
oressure ¢ oolant Imecnon (LPCI sucuon pat

SWRs nave instaled interlocks of auministratve contr
~vent occurnng. Such interlocks and conLrols are discussea in SIL 288" ana INPO SOER

7.7 Because the draindown event can result 1n & rapa RPV mventory |08y, the
draindown was considered the maost limiting event trom the standpoint of operator
reSpONSE.

paung event 1s a pIpINg Dreak inside
more limiung than a draindown event due 10
system iniuation even though reduced

Eor BWR.3 plants an additional potenual it
ontanment This event 18 considered 10 DE

‘e unavaiiabtiity of the Level 2 rps used 10f ECC
system pressure makes such events extremely unitkely dunng OPCON 1. Nevertheless.
we ECC systems would be automaucally injuated pv nigh dryweil pressure in response 1O
Jreaks (nside containment and no Operater actions are reguired. Thig 15 aadressed by e
srevious BWROG evaluagon®. “hererors pIping breaks [of BV/R/3 plants do not need 10

ne evaluated turther
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Peor 10 any drandown event. plant operators wouid aormally be controiling RPV water
leve, 43 inQicated by he narrow range astrumentaton. The earliest indicauon to alert
slant operators would either pe the high water jevel alarms (level T or trip signals (level
$) wnen the degassing occurred, Regaraless. as RPY level lowers, the low watwer level
warm tlevel 4) would occur uniess an extreme DIas has occurred.

Surficient intormauon 1s avalable to alert (ne operator 0 take acuon in accordance with
‘he EPGs. but the closure of the LPCI sucton vaive may take up o one minute tor a full
roke (see Atacnment B). [f isolauon nas not occurred. High Pressure Core Spray
(HPCS) wouid imitiate (for BWR/S and BWR/6 plants) 10 begin to restore RPV level.
i{owever. even at the HPCS pump “run-out” flow. ‘ne maximum draindown tlow rate.
‘nown in Attachment A. can exceed the capacity of the HPCS system. Therefore, the
Araindown could proceed unul RPV level has lowered 10 the top of the jet pumps (about
1.3 core hewgnt).

"Without operator action tor HPCS operanon in BWR/'S and BWR/6 plants) to provide
nakeup. RPV water level would conunue (o lower below the 2/3 core height due 0
seaming. Core heatup would evenrually commence and resuit 1n ruel damage 1f reactor
makeup 1s not restored. GE studies, conducted (0 support early revisions of EPG
-onungencies . indicate that without coolant makeup a core emperaure apbove 200PF can
sceur 1n about 1§ minutes after reaching tie 2/3 core height level.

sddional operator actuons which could be taken as an alwernaie 10 1solauon include
ainagon of ECC systems in accordance with EPGs or alternatively Increasing makeup
flow from the control rod dnve (CRD) system in accordance with STL 200,

1043 Satery Signuicance

For BWR/3 plants, degassing of cold reference legs causes the unavailability of Level 2
ns used for ECC system inivauon. Following 2 arywell piping failure sarety 15 assured
hy Glverse instrumentation wnich iniuates ine ECC cauipment. For a draingown event,
solaton 15 nighly probable.

'n BWR/4, BWR/S and BWR/6 piants. degassing o cold reference legs may cause the
‘navailability of both Level 3 and Level | automauc mps. Although a RPY draindown
svent can lower RPV level from Levei 3 o TAF in about 2 munutes, @ total ot more'man
|7 minutes are avatlable for operator recogninon of the draindown, isolaton of the line
ot initiation of a core makeup svstem detore core damage mght occur. This ume 1§
ufficient to assure OPEralor action, espectaily considening inseructions already provided 10
siant operators”'®  Based on this avaiable ume for operator response, and the low
~ropability of the event, the unavailability of the Level 3 and Level 1 tp logic does rot
~ave i uncue safety sigmificance for RPY draindown gvents.



(. I »
This sarery evaiuauon addresses ne signmificance of the potental loss of RPV water level
legs during hot shutdown

nstrumentauon resulung from degassing of the coid rererence
and low reactor pressure.

The evaiuagon of plant response to a highly conservauve degradation of the RPV water
level instrumentation during @ RPV draindown event shows that alternate water level
\ndication 1s avaiable for operator recognition of the need for action [0 restore core
cooling. Furthermore, at least 1~ minutes is avaiable for the operator to iniuate core
cooling. Througn severai BWROG communicatons-* 'Y, BWR operators are sensiuzed (0
the potental for a degassing errect which further ennances (heir awareness of needed

Operator acuon.

Theretore. . can be concluded that with proper operator training and awareness of RPY

level (ndicagon. deégassing can be recognized and acuons laken such that there is no

undue sarety significance dumnng not snugown (OPCON 3). Based on the preceding
evaiuaton. it 1s conciuded that a substanual safety hazard does not exist.

10
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