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Jear Mr. Berlinger:
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of pressure and time. We bring this to your attention because
many of our members dc not belleve that transmitters which have
been in service over a long period of time at full system
pressure should be required to be replaced unless there is an. __
indication of fill-oil leakage.

AP g
Nevertheless, the draft Bulletin would request licensees to take
the following actions:

1. Identify all Rosemount Model 1151, 1152, 1153, and."
1154 transmitters (except Model 1153 and 1154 yr¥es

-

transmitters manufictured after July 11, 1989) which
are in safety related systems or ATWS systems; ~ 77

2. Review plant records to determine whether any of the
identified transmitters exhibit signs of fill-oil
leakage;

3. Develop an enhanced surveillance program to monitor
transmitters for symptoms of loss of £ill-oil:

4. Tdentify whether any Model 1153 and 1184 transmitters
from the high failure rate lots are present:

5. Justify continued operation until high failure rate
iot transmitters used in the reactor protection system
or ESFAS can be replaced: and

6. Fille requested reports.

The NRC Staff indicates that the above actions constitute
a4 backftit under 10 C.F.R. § 50.109, but that a full backfit
analysls 18 not required because the backfit is necessary to
bring facilitles into compliance with existing requirements. The
requirements cited include General Design Criterion 21, which
requires that protection systems be designed for high functional
reliability and with sufficient capability to_allow periodic
testing of their functioning when the reactor is in operation,
and 1EEE-279 which requires that means be provided for checking
operational availability of input sensors during reactor
operation.

in general, facilities already comply with such system
design and surveillance requirements. At 1ssue 1s whether
facilities should develop new programs to address high-failure~
rate transmitters installed within those cysteme. We concur that
transmitters known to be susceptible to unacceptable failure
rates should be ldentified and replaced. Therefore, compliance
is appropriate for actions 1-6 above, but only for transmitter
Models 11%3 and 1154 from the known nmigh fatlure rate lots, ——
Transmitter Models 1153 and 1154 from Lots not having high
fallure rates should be excluded from the requested actions, as
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should transmitter Models 1151 and 1152. We do not believe an
adequate basis has been shown to conclude that these transmitters
ire susceptible to unacceptably high failure rates. Therefore,
there is no justification for indicating that protection systems
containing these transmitters are not in compliance with existing
regulations. Accordingly, a backfit analysis under 10 C.F.R.

§ 50,109 is appropriate prior to imposing on licensees the
above-described requirements for these transmitters.

“'“"’"‘MS%E&KW%Emn to the backtittinq*' .

Section 50.109(a)(4)(i), is not justified because of +the
demonstrated high reliability of Rosemount transmitters, except:
for the high-fajlure-rate manufacturing lots. An appropriate~ -
backfit analysis would likely indicate that the cost of including
other transmitters in the actions required by this draft Bulletin
far exceed the benefit which may result from the actions.

Accordingly, we recommend that only the known high-
tallure~rate transmitters be included in the scope of the
gulletin. 1In the alternative, a backfit analysis should be
performed prior to including transmitters other than the
nigh=failure-rate Tanufacturing lot transmitters, Models 1183 and
1154, in the actions required. We understand that the NRC would
like to identify failure modes of all Rosemount transmitters,
l.e., those having acceptably low failure rates, however, a less
manpower intensive and costly program would be more appropriate
than the program of the draft Bulletin. To this end, we
recommend a bulletin notifying licensees to be aware of failures
of Model 1151 and 1152 transmitters, and requesting licansees,
for exanple, to return failed transmitters to Rosemount for
testing.

Sincerely,

Nicholas Sf‘ﬂﬂ?nolds
John A. MacEvoy

Counsel to the Nuclear
Utility Backfitting And
Reform Group and the
Nuclear Utility Group On
Equipment Qualification

ek Cennis P. Allison
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Enclosure 3 to the Minutes of CRGR Meeting No. 179
Proposed Generic Letter on BWR Channel Box Bow Problem
February 7, 1990

TOPIC

A. Thadani (NRR) and D. Fieno (NRR) presented for CRGR review a proposed
generic letter on actions to be taken by BWR licensees to address the problem
of loss of thermal margin due to excessive fuel channel box bow. Briefing
slides used by the staff to guide their presentation and discussion with the
Committee at this meeting are enclosed (see Attachment).

BACKGROUND

The documents submitted to CRGR for review in this matter were transmitted by
memorandum dated January 10, 1990, J.H. Sniezek to E.L. Jordan; that review
package included the following documents:

1. Proposed Generic Letter (undated), "Correction of Deficiency in BWR
Critical Power Ratio Calculation Due To Chanrel Box Bow', and attachment:

a. NRC Information Notice 89-69, dated September 29, 1989, "Loss of
Thermal Margin Cuased by Channel Box Bow"

2. "Response to Requirements for Content of Package Submitted for CRGR
Review"

CONCLUSIONS/RECOMMENDAT I1ONS

As a result of their review of this matter, including the discussions with the
staff at this meeting, CRGR recommended in favor of the issuance of guidance
to BWR Ticensees in connection with the channel box bow problem; but the Com=
mittee recommended a number of changes, with respect to both the format and
the content of the guidance to be issued, as follows:

1. The vehicle for implementing this regulatory action should be an NRC
Bulletin instead of a Generic Letter: reference to 10 CFR 50.54(f)
should be deleted from the bulletin. The bulletin can be addressed to
CP holders (for their information); but no "Actions" or “"Reporting
Requirements" should be directed to CP holders at this time.

¢, The scope of "Requested Actions” shouid be narrowed to apply only to BWR

licensees that currently use channel boxes for a second bundle lifetime;
the only action requested of such licensees should be to verify that
current technical specifciation CPR limits are met.

3, The scope of "Reporting Requirements” should be similarly narrowed to
apply only BWR licensees that currently use channel boxes for a second

bundle lifetime; affected licensees' responses shall include the
following:

B —



3. Advise the NRC of the number and disposition of such channel boxes
in the core.

b Jescribe the methods and the associated data base used to account
of channel box bow during their second bundle iifetime use, to
conformance with the CPR technical specification operating and
safety limits.

4, The staff acknowledges that the possibility of any fuel failures as a
result of channel box bow in the first bundle life time is remote for
U.5. BWRS; so no "Actions" or Reporting Requirements" should be directed
to BWR licensees in those circumstances. The discussion regarding new
vendor methodologies (currently under review by NRC), that properly
account for channel box bow for first bundle 1ifetime, does apply to all
BWR licensees, and should be retained in the bulletin. The staff should
also indicate in that discussion when the NRC review will be completed
and the new methodologies approved for use by the licensees in core
reload calculations, and how the channel box bow question will be handled
in core reload applications in the interim.

5. The staff should coordinate all changes resulting from CRGR recommend-
ations with the CRGR staff, and resubmit a revised package to the CRGR
for final review on a negative consent basis.

[t was noted that this action was considered to be Justified as a compliance
backfit.
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DEFICIENCY IN BWR THERMAL LIMITS

CALCULATIONS CAUSED BY CHANNEL ROX BOW
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BACKGROUND

0  ISSUE DISCUSSED WITH NRC BY ABB ATOM, INC. (ABR)
| AT MEETING ON JULY 20, 1989 ON OSKARSHAMN 2 FUEL
{ FATLURES OBSERVED DURING AUGUST 1988 REFUELING
|
|

NUTAGE

o MEETINGS WITH US BWR FUEL VENDORS
|

| * GE - SEPTEMBER 17, 1989

|

I

ANF - SEPTEMBER 13, 1989

¢ NRC INFOPMATION NOTICE 89-69 (SEPTEMBER 29, 1989)
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OSKARSHAMN 2 FUEL FAILUPE CONCERNS |

e EXTENSIVE INVESTIGATIONS LED TO THE CONCLUSION THAT THE
FUEL FAILURES WERE CAUSED BY DRYOUT (CLADDING OVERHEATING) f
CONDITIONS WITH SECONDARY FATLURES CAUSED BY HYDRIDING

0 DRYOUT COMDITION OM FAILED RODS CAUSED RY TWO EFFECTS

i * CHANMEL BOY POW GREATER THAN EXPECTED

|
|
* INCOPRECT MPPELLING IN PROCESS COMPUTER OF SVEA-BU
FUEL BUKPLES (THIS 1S NOT A CONCEPN FOR LIS BWPs)
|
|
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Figure 1
Channel Bow
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Attachment 1

IN 89-69

September 23, 188G
Page 1 of (]
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APPLICARLE REGULATIONS

GENERAL DESIGN CRITERION 10

* THE PEACTOR CORE AND .... SWALL BE DESIGNED WITH |
APPROPRIATE MAPGIN TO ASSURE THAT SPECIFIED
ACCEPTABLE FUEL DESIGN LIMITS ARE NOT EXCEEDED
DURING ANY COMDITION OF NORMAL OPERATION, . ...

10 CFR 50.36(c)(1)(1)A

. REQUIRES SAFETY LIMITS TO BE SET FOR IMPORTANT l
PROCESS VARTABLES WHICH ARE FOUND TO BRE MECESSARY
TO REASONABLY PROTECT THE INTEGRITY OF THE PHYSICAL

RARRIERS THAT GUARD AGAINST THE UNCONTROLLED RELEASE
OF RADIDACTIVITY



IMPACT OF RWR CHANNEL BOX BOMW

0 POTENTIAL VIOLATION OF THE SAFETY LIMIT MINIMUM CRITICAL
POWER RATIO (SLMCPR) AND POTENTIAL FOR FUEL FAILURES IN
BWRs

0 IMPACT ON LINEAF HEAT GENERATION PATE (LHGR) AND FUEL
PELLET OVERHEATING

0 IMPACT ON TRAVERSING INCORE PROBE (TIP) READINGS AMD
EFFECT ON CORE MONITORING
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IMPACT OF CHANNEL BOW ON CPR MARGINS

D-LATTICE PLANTS DELTA-CPR/ICPR UIP TO -.03

C-LATTICE PLANTS DELTA-CPR/ICPR UP TO -.02

ABOVE ESTIMATES ARF FOR SINGLE BUNDLE LIFETIME
CHANNELS; IMPACT 1S MUCH GREATER FCP SECOND BUNDLE
LIFETIME CHANMNELS DUE TO ACCELERATED RATE OF BOW

PRELIMINARY RESULTS COMPARABLE TO GE RESULTS FOR
MEW CORE ANALYSIS METHODS

CORES ANALYZED BY CUPPENTLY APPROVED METHOPS CONTAIN

SUFFICIENT CONSERVATISM TO ACCOUNT FOP CHANNEL BOW
EFFECTS



I L ———— I —— ‘:I

- IMPACT OF CHANNEL ROW ON LHGP MARGINS

IMPACT LESS IN BOTTCM OF CORE WHERE MARGIN TO LHGR
IS LEAST

. IMPACT GREATER IN TOP OF CORE WHERE MARGIN TO LHGR
IS GREATEP

: OVEFALL TMPACT ON LHGR NOT JUDGED TO BE SIGNIFICAMT



IMPACT OF CHANNEL BOW ON TIP READINGS

¢ NEGLIGIBLE IMPACT ON GAMMA - TIPs

[MPACT ON THERMAL-TIPs - HOWEVER UNCERTAINTY USED
'S LARGE ENOUGH TO COVEP AMY INCREASE IM TIP
UINCERTAINTY
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CORRECTIVE ACTIONS REQUESTED PY PROPOSED GENERIC LETTER

ENSURING THAT THE PROCEDURES FOR MONITOPING THERMAL LIMITS
DURTNG PEACTOR OPERATION WILL PREVENT VIOLATIOM OF THE
MINIMUM CPP OPEPATING LIMIT RY THE I'SE OF AN NRC APPPOVED

METHODOLOGY THAT TAKES INTO ACCOUNT THE NEW DATA ON FUEL
CHANNEL BOWING, OR

[MPOSING ON THE OPEPATING CPR LIMIT (OP LIMITING CURVE) A
CHANNEL BOW PENALTY OF EITHER 0,03 DELTA-CPR FOR D-LATTICE
PLANTS QP 1,02 DELTA-CPR FOR C-LATTICE (OR S-LATTICE) PLANTS
AND DY REMPVING ANY CHANNEL BOXES THAT ARE BEING PEUSED
AFTER THEIR FIRST BUNDLE LIFETIME

— s B b § o - R — — e S W S cre m—
P B T U BT —— ale e R E e o
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PESPONSE PEQUESTED RY PPOPOSED GEMERIC LETTEPR

0 WHETHER UTILITY WILL IMPLEMENT THE CORRECTIVE ACTIONS
FOR THE FIRST RELOAD SCHEDULED AFTER APRIL 30, 1990, |
INCLUDING THE DATE OF THE RELOAD

0 WHETHER OR NOT CHANNEL ROXES ARE BEING USED FOR A SECOND |
BUNDLE LIFETIME

o W .-_-..d_—-.'—l.—J
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JUSTIFICATION FOR CONTINUED CPERATION

CONSERVATISM IN SAFETY LIMIT CPR

LOW PROBABILITY OF EXCEEDING THE SAFETY LIMIT CPR DURING
TIME FOR IMPLEMENTING CORRECTIVE \CTION (LOY PRORABILITY OF
HAVING LIMITINC TRANSIENT)

LOW PROBABILITY OF A ROD GOING INTO BRCILING TRANSITION IF
THE SAFETY LIMIT CPR IS EXCEEDED

LOW PROBABILITY THAT ANY SUCH ROD WILL BE IN BOILING
TRANSITION FOR A SIGNIFICANT PERIOD OF TIME
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Edward L. Jorden -2~ JAN 28 1990

of confidence, the operational availability of each systam input sensor during
reactor operation. Thus, we conclude that facilities that utilize transmitters
that may be susceptible to loss of fi11-011 may not be in full compliance with
these regulations because undetected transmitter failure could occur.

Enclosed are the proposed bulletin and appropriate supporting background
information. We request that CRGR review of this matter be scheduled as
quickly as possible. The bulletin is sponsored by Charles E. Rossi, Director,
Division of Operational [vents Assessment, and by Ashok Thadani, Director,

Division of Systems Technology.
O i
K.. Mﬁfﬂ *( 3 e $

ames H. Sniezek, DeputfrDirector
ffice of Nuclear Reactor Regulation

Enclosures:
1. NRC Bulletin No. S0-XX
2. CRGR Item 1V.B.
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OMB No.: 3150-0011
NRCB 90-XX

UNITED STATES
NUCLEAR REGULATORY COMMISSION
OFFICE OF NUCLEAR REACTOR REGULATION
WASHINGTON, D.C. 20555
vanuary xx, 1990
NRC BULLETIN NO. 90-XX: LOSS OF FILL-OIL IN TRANSMITTERS MANUFACTURED
BY ROSEMOUNT

Addressees:

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

Purpose:

This bulletin is being provided to request that addressees take actions to
promptly identify and replace transmitters manufactured by Rosemount that may
be leaking fill-pil,

Description of Circumstances:

NRC Informatfon Notice No. 89-42 "Failure of Rosemount Models 1153 and 1154
Transmitters,” dated April 21, 1989, was issued to alert industry to a series
of reported failur=- of Rosemount Models 1153 and 1154 pressure and differentia)
pressure transmitters, The reported failures occurred at Northeast Utilities'
Millstone Unit 3 between March and October 1987. Subsequent investigation into
the cause of the failures by Rosemount confirmed that the failure mode was a
gradual loss of fill-p1]1 from the transmitter's sealed sensing module.

Liscussion of Safety Significance:

The performance of a transmitter that is leaking fi1l-01) gradually deterio-
rates and may eventually lead to failure. Although some failed transmitters
have shown symptoms of loss of fill-011 prior to failure, it has been reported
that in some ca2ses the failure of a transmitter that 1s Teaking fi11-011 is
not detectable during operation. Loss of fill-01] may result in a transmit-
ter not performing its intended safety function.

Discussion:

Model 1151, 1152, 1153, and 1154 Rosemount transmitters are utilized exten-
sively in nuclear power plants. Model 1153 and 1154 transmitters are supplied
by Kosemount as both seismically and environmentally qualified equipment.

Mocel 1152 transmitters are supplied by Posemount only as seismically qualified
equipment, Model 1151 transmitters are supplied by Rosemount as commercial-
grade eguipment,



NRCB 50-XX
January xx, 1990
Page 2 of 10

Rosemount has indicated, to date, that failure of approximately 91 Model 1153
and 1154 transmitters due to loss of fill-oil from a glass to metal seal
failure have been confirmed, Since the sensing module is sealed, loss of
fi11-011 usually cannot be confirmed without destructive analysis of the
sensing mocule. NRC staff review of this issue has identified additional
failed Model 1153 and 1154 transmitters with symotoms indicative of loss of
fill-011 that may not have been brought to Rosemount's attention. Thus, the
number of failed Model 1153 and 1154 transmitters that have experienced a
loss of fill-oil may be greater than that confirmed by Rosemount,

Rosemount has indicated that similar sensing modules are utilized in Model
1151, 1152, 1153, and 1154 transmitters and that failures of both Model 1151
and 1152 transmitters due to loss of fill-oi) from a glass to metal sea)
failure have been confirmed. The NRC staff believes that, while Model 1153 and
1154 transmitters have a greater susceptibility to loss of fill-011, Model

1151 and 1152 transmitters may also be susceptible to loss of fill-01). Thus,
loss of fill-011 may be generically applicable to Rosemount manufactured
sensing modules. Accc-dingly, for the purposes of the actions requested in
this bulletin, Model 1151 and 1152 transmitters utilized in safety-related
systems should be addressed in a manner comparable to that of Model 1153 and
1154 transmitters. In addition, Rosemount has indicated that they have insti-
tutecd additional quality control and quality assurance steps in the manufactur-
ing process that they believe will minimize the potential for Mode) 1153 and
1154 transmitter failures due to loss of fill-oil. As a result, Rosemount has
indicated that Model 1153 and 1154 transmitters manufactured after July 11,
1989 are not subject to their May 1989 10 CFR Part 21 notification. The NRC
staff has not, to date, received indications that Model 1153 and 1154 transmit-
ters manufactured by Rosemount subsequent to July 11, 1989 are susceptible

to Toss of fill-011; therefore, the NRC staff concludes that Model 1153 and
1154 transmitters manufactured by Rosemount subsequent to July 11, 1989 are not
subject to the actions requested in this bulletin. The NRC staff has not, to
date, received sufficient information to address the applicability of these
manufacturing process modifications to Model 1151 and 1152 transmitters.

Rosemount had previously indicated that Model 1153 and 1154 transmitters that
were experiencing a loss of fi11-01) should fail within approximately 36 months
of in-service time. Recent information indicates that the rate at which
fi11-011 leaks is application and pressure dependant. Therefore, while
transmitters that are experiencing & loss of f111-0i1 that are subject to
contiruous high-pressure (e.g. reactor operating pressures) may fail within
this timeframe, transmitters utilized in Tow-pressure systems or not subject to
continuous high-pressure may take longer to fail,

Rosemount has indicated that they manufacture both complete transmitters and
transmitter parts (including sensing modules) for other manufacturers., At
least one vendor purchases complete transmitters from Rosemount and then
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provides these transmitters for use in nuclear power plants under a diffrrent
brandname. At least one other instrument manufacturer purchased Rosemount
manufactured sensing modules and incorporated these sensing modules into
transmitters supplied to nuclear power plants. Thus, equipment supplied for
use in nuclear power plants by other manufacturers may also be susceptible to
Toss of fill-eil. In addition, Rosemount has indicated that unauthorized
remanufacturers and refurbishers exist for Model 1151 and possibly Model 1152,
1152, and 1154 transmitters.

The symptoms a Model 1153 or 1154 transmitter may exhibit during normal opera-
tion if it is leaking fi11-011 include.

o

@ slow setpoint drift of 1/4 of 1 percent per month
. deviation from the normal system signal fluctuation that is consistent in
only the increasing or decreasing direction {(“one-sided-noise”)

slow response to or fnability to follow planned or unplanned plant
transients

<

a decrease in noise amplitude

o

an output that deviates from that of redundant transmitters

The symptoms 2 Model 1153 or 1154 transmitter may exhibit during calfbration
activities if 1t is leaking fi11-011 1nclude:

o

inability to respond over the entire design range

o

slow response to either an increasing or decreasing test pressure

©

drift of greater than 1 percent from the previous calibration

The NRC staff believes these symptoms can also be utilized to detect other
transmitter models that may be experiencing 2 loss of vill-oi1l. In addition,
addressees may wish to consult References 1, 2, 3, and 4 to obtain additional
detziled technical information concerning loss of f111-011. However, address-
ees are cautioned that the NRC staff has reviewed Reference 4 and conc ludes
that, while Rosemount has provided sufficient bases to support their proposed
diagnostic procedures (trending calibration data, trendin operational data,
sluggish transient response, and process noise analysis) ?or detecting whether
& transmitter may be leaking f111-011, Rosemount has not provided sufficient
bases to support their proposed methodology for identifying which transmitters
should be put into the enhanced surveillance program (pressure versus
time-in-service and only Model 1153 and 1154 transmitters).
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Certain manufacturing lots of Model 1153 and 1154 transmitters have been
previously identified by Rosemount as having had a high failure fraction {on
the order of 6%) due to loss of fill-oil. Specific information needel to
identify transmitters that are from these suspect lots has been provided to
industry by Rosemount, The NRC staff believes that transmitters from these
suspect lots have an unacceptably high susceptibility to failure from loss of
fill-0i1 and should not be utilized in the reactor protection or engineered
safety features actuation systems,

General Design Criterion (GDC) 21 *Protection System Reliability and Testabil-
ity" cof 10 CFR 50, Appendix A requires the protection system to be designed for
high functional reliability and with sufficient capability to allow periodic
testing of its functioning when the reactor is in operation in order to readily
detect failures of subcomponents and subsystems within the protection system as
well as loss of the required protection system redundancy as they occur.

10 CFR 50.55a(h) requires that protection systems meet the Institute of Elec-
trical and Electronics Engineers Standard: “Criteria for Protection Systems for
Nuclear Power Generating Statfons® (1EEE-279). I1EEE-279 states that means
shall be provided for checking, with a high degree of confidence, the opera-
tional availability of each system input sensor during reactor operation.

Thus, the NRC staff concludes that facilities that utilize transmitters that
may be susceptible to loss of fill-o11 may not be in full compliance with

these regulations because undetected transmitter failure could occur.
Accordingly, the NRC staff requests that addressees take the actions requested
below,

Requested Actions:

(Operating Reactors

1. ldentify, within 60 days after the receipt of this bulletin, all pressure
or differential pressure transmitters, including Model 1151, 1152, 1183,
and 1154 transmitters but excluding Model 1153 and 1154 transmitters
manufactured by Rosemount subsequent to July 11, 1989, that were manu-
factured by Rosemount or that contain Rosemount manufactured sensing
modules and are utilized in either safety-related systems or systems
installed in accordance with 10 CFR 50.62 (the ATWS rule). Addressees
may find it necessary to perform, in addition to document reviews, system
walkdowns to complete this action. In addition, the following information
is provided to facilitate addressee's activities in this area.

A11 Model 1153 and 1154 transmitters, whether obtained directly from
Rosemount, obtained through intermediary suppliers, or provided as an
integral part of another component (such as an emergency diese!
generatorg. should a) indicate manufacture by Rosemount, b) have a
distinctive Rosemount model and serfal number, c) have the physical
profile characteristics of a Rosemount transmitter, and d) have a blue or
stainless steel housing. Rosemount has indicated that Model 1153 and
1154 transmitters are not provided to other manufacturers for resale
under a different brandname. In addition, a simplified diagram that
describes the typical physical characteristics of a Rosemount transmitter
is provided by Attachment 1.
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Model 1152 transmitters, except as noted beiow, should a) indicate
manufacture by Rosemount, b) have a distinctive Rosemount mode) and
serial number, c) have the physical profile characteristics of a
Fosemount transmitter, and d) have a blue or stainless stee) housing.
Fosemount has indicated that they have supplied Model 1152 transmitter
sensing modules to Bailey Controls (formerly Bailey Meter). Bailey
manufactured transmitters that contzin Rosemount manufactured Model 1152
sensing modules have gray housings that appear slightly different (more
rounded) than Rosemount hous?ngs.

Model 1151 transmitters, except as noted below, should a) indicate
manufacture by Rosemount, b) have a distinctive Rosemount mode| ang
serial number, c¢) have the physical profile characteristics of a
Rosemount transwitter, and d) have a blue housing., Mode} 1151
transmitters manufactured by Rosemount may have been supplied for use in
nuclear power plants by other original equipment manufacturers (OFM's).
The OEM's identified in Attachment 2 may offer for resale under their own
brandname Model 1151 transmitters purchased from Rosemount. These
transmitters should have the physical profile characteristics of a
Rosemount transmitter and have a blue housing. Fisher Controls may also
offer for resale under their own brandname Model 1151 transmitters
purchased from Rosemount. These transmitters should have the physical
profile characteristics of a Rosemount transmitter, but have a green
housing. In addition, Rosemount has indicated that they have supplied
Model 1151 transmitter sensing modules to Batley Controls. Bafley
manufactured transmitters that contain Rosemount manufactured Mode] 1151
sensing modules have gray housings that appear slightly different (more
rounded) than Rosemount housings.

Review, within 80 days after receipt of this bulletin, plant records (for
example, calibration records) associated with the transmitters identified
in Ttem 1 above to determine whether any of these transmitters may have
already exhibited symptoms indicative of loss of f111-011. Appropriate
operability acceptance criteria should be developed and applied to
transmitters identified as having exhibited symptoms indicative of loss
of fill-011 from this plant record review. Transmitters identified as
having exhibited symptoms indicative of loss of fill-0i] that do not
conform to the operability acceptance criterfa should be addressed in
accordance with the applicable technical specification. Transmitters
identified as having exhibited symptoms indicative of loss of fill-of
that do not conform to the operability acceptance criteria and are not
addressed in the technical specifications should be replaced at the
eariiest appropriate opportunity,

Develop and implement, within 120 days after receipt of this bulletin, an
enhanced surveillance program to monitor transmitters identified in Item
1 for symptoms of loss of fi11-0i1. This enhanced surveillance program
should consider the following or equally effective actions:
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a) Ensuring appropriate licensee personnel are aware of the symptoms
that 2 transmitter, both during operation and during calibration
ectivities, may exhibit if it is experiencing 2 loss of fi1l-0i1 and
the need for prompt identification of transmitters that may exhibit
these symptoms;

b) Enhanced transmitter monitoring to identify excessive transmitter
drift;

c) Review of transmitter output data following planned or unplanned
plant transients or tests to identify sluggish transmitter response;

d) Inclusion of sensor response time testing into routine channel
calibration activities;

e) Development and implementation of a program to detect a decrease in
transmitter noise level amplitude; and

f) Development and application to transmitters identified as having
exhibited symptoms indicative of loss of filil-0il of an appropriate
operability acceptance criteria. Transmitters identified os having
exhibited symptoms indicative of loss of fi11-01] that do not conform
to the operability acceptance criteria should be addressed in
accordance with the applicable technical specification. Transmitters
identified as having exhibited symptoms indicative of loss of
fill-oi1 that do not conform to the operability acceptance criteria
énd are not addressed in the technical specifications should be
replaced at the earliest appropriate opportunity,

Determine, within 60 days after receipt of this bulletin, whether any
Model 1153 or 1154 transmitters identified in Item 1 are from the
manufacturing lots that have been identified by Rosemount as having a
high failure fraction due to loss of fi11-0i1.” (Information concerning
these transmitters was provided to industry by Rosemount concurrent with
Reference 4). Addressees are requested not to utilize transmitters from
these suspect lots in the reactor protection or engineered safety
features actuation systems; therefore, transmitters from these suspect
Tots in use in the reactor protection or engineered safety features
actuation systems should be replaced at the earliest appropriate
opportunity.

Document, within 60 days after receipt of this bulletin, and maintain in
accordance with plant procedures a basis for continued plant operation
covering the time period from the present until such time that the Model
1153 and 1154 transmitters from the manufacturing lots that have been
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identified by Rosemount as having a high failure fraction due to loss of
fill-011 in use in the reactor protection or engineered safety features
actuation systems can be replaced. In addition, while performing the
actions requested above, addressees may identify transmitters exhibiting
symptoms indicative of loss of fill-of1 that do not conform to the
established operability acceptance criteria and are not addressed in the
technical specifications., As these transmitters are identified, this
basis for continued plant operation should be updated to address these
transmitters covering the time period from the time these transmitters
are identified until such time that these transmitters can be replaced.
when developing and updating this basis for continued plant operation,
eddressees may wish to consider transmitter diversity and redundancy,
diverse trip functions (a separate trip function that may also provide a
corresponding trip signal), special system and/or component tests, or (if
necessary) immediate replacement of certain suspect transmitters.

Censtruction Permit Holders

1. A11 construction permit holders are requested to complete Items 1 and 3
of Requested Actions for Operating Reactors prior to the date scheduled
for fuel loading or in accordance with the timeframes specified for
Operating Reactors, whichever 1s later.

2. A1l construction permit holders that are completing Items 1 and 3
of Reguested Actions for Operating Reactors in accordance with the
timeframes specified for Operating Reactors are requested to complete
Items 4 and 5 of Requested Actions for Operating Reactors in accordance
with the timeframes specified for Operating Reactors.

3. A1l construction permit holders that are completing Items 1 and 3 of
Requested Actions for Operating Reactors prior to the date scheduled for
fuel loading are requested to address the intent of Items 4 and 5 of

Requested Actions for Operating Reactors by performing the following
actions:

a) ldentify and replace, prior to the date scheduled for fuel loading,
any Model 1153 or 1154 transmitters from the manufacturing lots that
have been identified by Rosemount as having a high faflure fraction
due to loss of fill-oi] that are installed in the reactor protection
or engineered safety features actuation systems; and

b) Document and maintain in accordance with plant procedures a basis
for continued plant operation that addresses transmitters that,
subsequent to fuel loading, are identified as exhibiting symptoms
indicative of loss of fill-011 that do not conform to the established
operability acceptance criteria and are not addressed in the technical
specifications covering the time period from the time these transmitters
are identified until such time that these transmitters can be replaced.
When developing and updating this basis for continued plant operation,
addressees may wish to consider transmitter diversity and redundancy,
diverse trip functions (a separate trip function that may also provide
8 corresponding trip signal), special system and/or component tests,
or (if necessary) immediate replacement of certain suspect transmitters,
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2. A1) holders of construction permits that perform Items 1 and 3 of
Requested Actions for Operating Reactors prior to the date scheduled for

fuel loading should provide, prior to the date scheduled for fuel loading,
a response that:

2) Confirms that all actions in Items 1 and 3 of Requested Actions for
Operating Reactors have been completed; and

b) Confirms that Mode) 1153 or 1154 transmitters from the manufacturing
Tots that have been identified by Rosemount as having a high failure
fraction due to loss of fi11-011 are not utilized in the reactor
protection or engineered safety features actuation systems,

3. Transmitters that, subsequent to providing the response required by Item
1 or 2 above, exhibit symptoms of loss of fi11-0i1 or are confirmed to
have experienced a2 loss of fi1l-011 should be reviewed for reportability
under existing NRC regulations. If determined not to be reportable,
addressees are requested to document and maintain, 1n accordance with
plant procedures, information consistent with that requested in Item 1 b)
of the Reporting Requirements for Operating Reactors above for each
suspect transmitter identified.

The written reports required above shall be addressed to the U.S. Nuclear
Regulatory Commission, ATTN: Document Contro) Desk, Washington, D.C. 20555,
and shall be submitted under oath or affirmation pursuant to the provisions of
Section 182a, Atomic Energy Act of 1954, as amended and 10 CFR 50.54(f). In
addition, a copy shall be submitted to the appropriate Regional Administrator.

Backfit Discussion

The objective of the actions requested in this bulletin are to ensure that
transmitter failures due to loss of fill-oi] are promptly detected. Loss of

fill-011 may result in a transmitter not performing 1ts intended safety
function.

The actions requested in this bulletin represent new staff positions and thus,
this request is considered a backfit in accordance with NRC procedures.
Fecause established regulatory requirements exist but were not satisfied, this
backfit is to bring facilities into compliance with existing requirements.
Therefore, a full backfit analysis was not performed. An evaluation of the
type discussed in 10 CFR 50.109(a)(6) was performed, including a statement of
the objectives of and reasons for the modification and the basis for invoking
the compliance exception. It will be made available in the Public Document
Room with the minutes of the meeting of the Committee to Review Generic
Requirements.
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This request is covered by Office of Management and Budget Clearance Number
3150-0011 which expires January 31, 1991, The estimated average burden hours
are 100 person-hours per licensee response, fncluding assessment of the new
requested actions, searching data sources, gathering and analyzing the data,
and preparing the reguired letters. These estimated average burden hours
pertain only to these identified response-related matters and do not include
the time for actual implementation of the requested actions. Send comments
regarding this burden estimate or any other aspect of this collection of
information, including suggestions for reducing this burden, to the Information
and Kecords Management Branch, Division of Information Support Services, Office
of Information Resources Management, U.S. Nuclear Regulatory Commission,
Washington, D.C. 20555; and to the Paperwork Reduction Project (3150-0011),
Office of Management and Budget, Washington D.C. 20503,

1f you have any questions about this matter, please contact one of the techni-
cal contacts listed below or the appropriate NRR project manager,

Charles E. Rossi, Director
Division of Operational Events Assessment
Office of Nuclear Reactor Regulation

Technical Contacts: Jack Ramsey, NRR
(301) 492-1167

Vince Thomas, NRR
(301) 492-0786

References:

1. Rosemount Technical Bulletin No, 1 dated May 10, 1989

2. Rosemount Technical Bulletin No. 2 dated July 12, 1989

3. FRosemount Technical Bulletin No. 3 dated October 23, 1989
4. Posemount Technical Bulletin No. 4 dated December 22, 1989

Attachment 1: Typical Physical Characteristics of a
Rosemount Transmitter

Attachment 2: Original Equipment Manufacturers That May
Resel] Rosemount Manufactured Mode) 115]
Transmitters Under Their Own Brandname

Attachment 3: List of Recently Issued NRC Bulletins
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TYPICAL PHYSICAL CHARACTERISYICS OF A ROSEMOUNT TRANSMITTER

ELECTRONICS HOUSING

C/IRCUIT BOARDS

COVER

6-CELL
SENSING MODULE

PROCESS FLANGE

PROCESS FLANGE
(OPTIONAL)

PROCESS FLANGE
- (OPTIONAL)
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ORIGINAL EQUIPMENT MANUFACTURERS THAT MAY RESELL
ROSEMOUNT MANUFACTURED MODEL 1151 TRANSMITTERS
UNDER THEIR OWN BRANDNAME

FISHER CONTROLS
BAILEY CONTROLS (FORMERLY BAILEY METER)
DIETRICH STANDARD

DANIEL INDUSTRIES

CLEVELAND CONTROLS

F. B. LEOPOLD

HAYS REPUBLIC

MOORE PRODUCTS

NORTH AMERICAN MANUFACTURING
OMEGA ENGINEERING

LEEDS & NORTHRUP



Enclosure 2

CRGR Item IV.B. Contents of Packages Submitted to CRGR
(Rev. 4, Stello to List 042387, dcs 41860 342 ff)

The following requirements apply for proposals to reduce existing requirements
or (regulatory) positions as well as proposals to increase requirements or
(regulatory) positions. Each package submitted to the CRGR for review shall
inciude twenty (20) copies of the following information:

SUBJECT: PROPOSED BULLETIN ON LOSS OF FILL-OIL IN TRANSMITTERS MANUFACTURED
BY ROSEMOUNT

guestion:

I.  The proposed generic requirement or staff position as it is proposed to be
sent out to licensees,

Resgonse:

The proposed staff positfon is set forth in the bulletin (Enclosure 1).

guestion:

I1. Draft staff papers or other underlying staff documents supporting the
requirements or staff position. (A copy of all materials referenced in
the document shall be made available upon request to the CRGR staff, Any
committee member may request CRGR staff to obtain a copy of any referenced
material for his or her use.)

Pesgonse:

1. NRC Information Notice 89-42 "Failure of Rosemount Modeis 1153 and
1154 Transmitters," Apri) 21, 1989.

¢.  Memorandum from C.H. Berlinger to C.E. Rossi dated January 11, 1990
(Meeting minutes of December 1989 meeting with Rosemount),

3.  Memorandum from C.H. Berlinger to C.E. Rossi dated September 12,
1989 (Meeting minutes of August 1989 meeting with Rosemount).

4. Memorandum from C.H. Berlinger to C.E. Rossi dated May 10, 15989
(Meeting minutes of April 1989 meeting with Rosemount).

5. Rosemount 10 CFR Part 21 notification dated May 12, 1989,

Ouestion:

I11. Each proposed requirement or staff position shall contain the sponsoring
office's position as to whether the proposal would increase staff require-
ments or staff positions, or would implement existing requirements or
staff positions.



Resgonse:

A.  Transmitters manufactured by Rosemount are utilized extensively in
safety-related systems in nuclear power plants, The performance of a
transmitter that is leaking fi11-011 gradually deteriorates and may
eventually lead to failure. Although some failed transmitters have
shown symptoms of loss of . fi11-01) prior to failure, the failure of a
transmitter that is leaking f111-011 will very likely not be
detectable during operation. Loss of fill-oil may result in a
transmitter (or transmitters) not performing its (their) intended
safety function. Accordingly, the staff has determined that it is
necessary to request that licensees and construction permit holders
for nuclear power reactors perform the actions requested in the
bulletin,

B. The actions requested in the proposed bulletin would ensure com-
pliance with General Design Criterion (GDC) 21 of 10 CFR Part 50,
Appendix A and with 10 CFR 50.55a(h) related to protection system
reliability and testability. These requirements state that trans-
mitters must be reliable and that means must be provided to check and
test for failures when the reactor 1s in operation.

guest1on:

IV. The proposed method of implementation along with the concurrence (and any
comments) of 0GC on the method proposed.

gesgonse:

The method of implementation will be the proposed bulletin (Enclosure 1).
A copy of this bulletin has been reviewed by 0GC. O0G6C's comments have
been incorporated., OGC has no legal objection.

guestion:

V. Regulatory analysis generally conforming to the directives and guidance of
NUREG/BR-0058 and NUREG/CR-3568,

Resgonse:

This is & compliance issue. In accordance with 10 CFR 50.109, a formal
value/impact analysis was not performed.

Question:

VI. ldentification of the category of reactor plants to which the generic
requirement or staff position 15 to apply (that 1s, whether it is to apply
to new plants only, new OLs [operating licensees) only, OLs after a
certain date, all Ols, al! plants under construction. all plants, all
water reactors, all PWRs [pressurized water reactorsj only, some vendor

types, some vintage types such as BWR 6 and 4, jet pump and nonjet pumps
plants, etc).

Response:

The proposed bulletin would apply to all holders of operating licenses or
construction permits for nuclear power reactors.

2



guestion:

VII. For each category of reactor plants, an evaluation which demonstrates
how the action should be prioritized and scheduled in light of other
ongoing requlatory activities. The evaluation shall document for consid-
eration information available concerning any of the following factors as
may be appropriate and any other information relevant and material to the
proposed action:

A'

Resgonse:

Question:
B.

Resgonse:

guestion:
Cl

Resgonse:

guestion:

Statement of the specific objectives that the proposed action is
designed to achieve....

The primary objective of the proposed bulletin is to ensure that
addressees promptly detect and replace transmitters that may be
leaking fill-oil.

General description of the activity that would be required by
licensees in order to complete the action...

To complete the action, addressees would need to identify transmit-
ters that were manufactured by Rosemount or that contain Rosemount
manufactured sensing modules and are utilized in either safety-
related systems or systems installed in accordance with 10 CFR 50.62
(the ATWS rule), review plant records to determine whether any of the
identified transmitters may already be exhibiting symptoms indicative
of loss of fill-0i11, develop and implement an enhanced surveillance
program to monitor the identified transmitters for symptoms
indicative of loss of fi1l-011, and replace transmitters that are
either identified as having exhibited symptoms of loss of fill-oil
and do not meet the operability acceptance criteria or are from the
suspect manufacturing Tots and are installed in the reactor
protection or engineered safety features actuation systems.

Potential change in risk to the public, from the accidental offsite
release of radicactive material....

The proposed bulletin would ensure that the risk to the public from
the accidental offsite release of radivactive material is consistent
with that intended by the promulgation of the previously identified
GDC's and the design bases of the FSAR,

Potential impact on radiological exposure of facility employees and
other onsite workers....



Resgonse:

Question:
s

Resgonse:

Certain activities associated with the actions requested in the
bulletin do not necessitate access to the transmitters themselves;
therefore, no increase in radiological exposure of facility employees
and other onsite workers {1s expected for these activities.

Certain activities associated with the actions requested in the
bulletin may necessitate access to the transmitters themselves.
However, since the transmitters are normally accessed every refueling
outage for calibration related activities, the additional radiclogi-
cal exposure of facility employees and other onsite workers resulting
from this bulletin is expected to be minimal,

Installation and continuing costs associated with the action, includ-
ing the cost of facility downtime or construction delay...

The NRC staff's estimate of the impact of the actions requested in
the proposed bulletin is as follows:

There are approximately 6,000 Rosemount transmitters (Models 1151,
1152, 1153 and 1154) in safety-related NPRDS reportable systems, The
staff estimates that general record review for these transmitters
will necessitate approximately 3 staff-hours per transmitter.
Assuming a rate of $100 per staff-hour results in an impact of
approximately $1,800,000 to industry.

Assuming records for 1,000 transmitters may need a more detailed
review results in an additional impact of approximately $300,000 to
industry.

It is the staff's understanding that the cost of replacing a
safety-related transmitter is on the order of $5,000 to $10,000 per
transmitter. Assuming 250 safety-related transmitters will need to
be replaced results in an impact of approximately $1,250,000 to
$2,500,000 to industry,

It is the staff's understanding, based upon feedback from industry,
that an effective transmitter monitoring program can be developed and
implemented for approximately $10,000 to $100,000 per facility.
Assuming the actions requested in the proposed bulletin affect 110
facilities, this results in an impact of approximately $1,100,000 to
$11,000,000 to industry.

Thus, the staff concludes that the actions requested in the proposed
bulletin will result in an impact of from approximately $4,450,000 to
$15,600,000 to industry. The impact to an individual plant will vary
significantly and will be strongly influenced by the number of
potentially affected transmitters utilized and by the number of
transmitters that need to be replacad.



Question:

.

ResEonse:

guestion:

G.

Resgonse:

guestion:

H.

ﬁesgonse:

Question:
R i

Iy

Resgonse:

The potential safety impact of changes in plant or operational
complexity, including the relationship to proposed and existing
regulatory requirements and staff positions...

A siight increase in operational complexity may, due to corrective
actions taken, result from trarsmitters that are identified as
exhibiting symptoms indicative of loss of fill-oil. However, this
increase in operational complexity is not as significant as the
operational problems that may arise should a transmitter fail to
perform its safety function.

The estimated resource burden on the NRC associated with the proposed
action and the availability of such resources....

The bulletin does require that licensees provide a written response
that identifies transmitters that are believed to have exhibited
symptoms indicative of loss of fill-oi1 or have been confirmed to
have experienced a loss of fill-oil, as well as confirming that
actions consistent with those requested in the bulletin have been or
will be taken. The responses will assist the NRC staff in
determining transmitter failure rates, as well as confirming actions
taken by addressees are consistent with those requested in the
bulletin. The impact of reviewing this information on the NRC staff
is not expected to be significant, In addition, no requirement for
regional review is anticipated.

The potential impact of differences in facility type, design or age
on the relevancy and practicality of the proposed action....

Based on the currently available information, no differences are
expected,

Whether the proposed action is interim or final, and if interim, the
Justification for imposing the proposed action on an interim basis.

The KRC staff believes that the actions requested in the proposed
bulletin are needed to ensure that addressees promptly detect and
replace transmitters that may be Teaking fi11-011, However,
continuing NRC staff review of this and related issues may indicate
the need for further regulatory action,

5



Ouestion:

VIII. For each evaluation conducted pursuant to 10 CFR 50.109, the
proposing Office Director's determination together with the rationale
for the determination based on the consideration of paragraphs I,
through VII, above that:

A. There is a substantial increase in the overall protection of public
health and safety or the common defense and security to be derived
from the proposal.

B. The direct and indirect costs of implementation, for the facilities
affected, are justified in view of this increased protection.

Resgonse:

The actions requested in this bulletin would ensure that licensees
comply with those commitments pursuant to their license which require
that safety-related equipment perform their intended function when
required to do so. Therefore, under 10 CFR 50.109(a)(4)(1) no
further cost analysis is required.

Question:

IX. For each evaluation conducted for proposed relaxations or decreases in
current requirements or staff positions, the proposing Office Director's
determination, together with the rationale for the determination based on
the considerations of paragraphs 1. through VII. above that:

A.  The public health and safety and the common defense and security
would be adequately protected 1f the proposed reduction in require-
ments or positions were implemented.

B. The cost savings attributed to the action would be substantial enough
to justify taking the action.

Fesgonse:

No relaxation of requirements will occur from this bulletin.
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MEMORANDUM FOR:
FROM:

SUBJECT:

-
UNITED STATES ﬁ [t
NUCLEAR REGULATORY COMMISSION b
NASHINGTON, D C. 206565

/ .
EL SePE D
JAN 10 1980 ¥,

Eoward L. Jordar, Chairman
Committee to Review Generic Kequiremente

James H. Sniezek, Deputy Director
0ffice of Nuciear Reactor Regulation

PROPOSED GEMERTC LETTER TO CORRECT A DEFICIENCY IN THE BWR
CPITICAL POWER RATIO CALCULATION INVOLVING CHANNEL BOX BOW

MR requests that the Cermittoe to Review Generic Requirements (CRGR) review
the enclosed proposed oceneric letter at the CRGR's earliest convenience. We
would Tike to 1ssue this generic letter soon in order to facilitate the pro-
poseu iicensee implementation date,

The proposed generic letter would implement existine requirements and staff
positions in that it would correct a known deficiency in calculating the
critical power ratie (CPR). This deficiency results from greater than expected
EWR channel box bow effect which reduces the CPR to lower values than predicted

by calculations.

If this deficiency is not corrected in a timely manner, it

could mislead operators about the technical specifications operating limit
margin and, in the worst case, could result in violations of the CPR safety
It with potential fuel failure., The deficiency became known as a result of

dryout with fuel

faiiures in a foreign BWR.

This generic letter 1s addressed to all holders of operating licenses or
construction permits for BWRs and i< cponsored by Ashok Thadani, Director,
Oivision of Systems Technology,

The proposea generic letter and background information required by the CRGR
charter are enclosed,

Enclosures:
As ctated

—

d M/{ /Jm.,: -{‘"Z

James H. Sniezek, Deputy Director
Office of Nuclear kKeactor Regulation
/
/

CONTACT: Peter [, Wen, NRR
492-1172
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~ ) UNITED STATES
R S j e NUCLEAR REGULATORY COMMISSION
bk g, . B WASHINGTON, D. C, 20555
g " ,ﬂmﬂx »w r
,,"‘ g ‘,_’J‘
T0: ALL HOLDERS OF OPERATIMNG LTCENSES OR CONSTRUCTION PERMITS FOR

EOILING-WATER REACTORS (EBWRs)

SUBJECT: CORRECTION OF DEFICIENCY IN BWR CRITICAL POWER RATIO CALCULATION
OUE TO CHANNEL BOX BOW

As a result of information obtained at a meeting on fuel failures caused by
dryout at a foreign BWk facility and at meetings with BWR fue! vendors, the NRC
issued Information Notice 89-69 on September 29, 1989, to alert addressees to
the potential problems associated with excessive channel box bow that could
result in @ loss of thermal margin., The generic concern applicable to the U.S.
EWRs is that the channel box bow effect is not properly taken into account in
the criticel power ratio (CPR) calculation, Each BWR fuel vendor plans to
submit & methodology to address this concern. A copy of NRC Information Notice
89-69, "Loss of Thermal Margin Caused by Channel Box Bow," is attached.

Pecause the possibility of fuel failure as a result of channel box how exceed-
fng that assumed in the CPR calculation is remote, the staff has agreed that no
imediate corrective actions are needed. However, in order to verify compli-
ance with the current licensing basis, the staff has concluded that the validi-
ty of the CPR calculation used to ensure conformance to the plant techrical
specifications should be evaluated and corrected, if necessary, in a timely
manner. Therefore, the staff is requesting that each operating reactor
licensee ensure that the effects of channel box bow on the CPR calculation are
properiy taken into account in the first fuel reload scheduled after April 30,
1990, This may be accomplished by either of the following two options:

A. By ensuring that the procefures for monitoring thermal limits during
reactor operation will prevent violation of the minimum CPR operating
limit by the use of an NFC approved methodology that takes into account
the new data on fuel channel bowing, or

B. By imposing on the operating CPR 1imit (or limiting curve) a channel bow
penalty of either 0.03 delta-CPR for D-lattice plants or 0,02 delta-CPR
for C for §) lattice plants and by removing any channel boxes that are
being reused after their first bundle lifetime.

All construction permit (CP) holders are requested to complete the above
actions before the date scheduled for fuel loading.



Generic Letter §9- 2=

To determine if any license or construction permit for facilities covered by
this request should be modified, suspended, or revoked, the staff requires,
pursuant to Section 182 of the Atomic Energy Act and 10 CFR 50.54(f), that each
operating reacter licensee advise the NRC by letter (1) whether it will
implement one of the options listed for the first reload scheduled after
April 30, 1990, including the date of the reload, and (2) whether or not
channel boxes are being used for a second bundle lifetime. If the licensee
does not intend to adopt either option A or B above, it should include in its
response a justification for its position. The NRC staff requires each
licensee to provide a response within 60 days of receipt of this letter,
Before fuel loading, CP holders for BWRs are requested to advise the NRC in
writing that the actions requested in this letter have been implemented,

The written respunse required above shall be addressed to the U.S. Nuclear
Regulatory Commission, ATTN: Document Contro) Desk, Washington, D.C. 20555,
urder oath or affirmation under the provisions of Section 182a, Atomic Energy
Act of 1954, as amended, and 10 CFR 50.54(f). In addition, a copy shall be
submitted to the appropriate Regional Administrator.

The actions requested in this generic letter ensure licensees' compliance with
their technical specifications as required under 10 CFR 50.36(:)(1?(1)(A). The
CPR is a safety 1imit under this regulation. A known deficiency in calculating
the CPR must be corrected to remain in compliance with the licensing basis, If
this deficiency is not corrected in a timely manner, it could misiead operators
about the technical specifications operating limit margin and, in the worst

Case, could result in violations of the CPR safety 1imit with potential fuel

failure. The requested action was evaluated consistent with the provisions of
10 CFR 50.109 and found to be covered by the provisions of paragraph (a)(4)(1).

This request is covered by Office of Management and Budget Clearance Number
3150-0011, which expires January 31, 1991. The estimated average burden hours
1s 100 person-hours per licensee response, including assessment of the new
recommendations, searching data sources, gathering and analyzing the data, and
preparing the reguired letters, 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. Send comments regarding this
burden estimate or any other aspect of this collection of informatior, includ-
ing suggestions for reducing this burden, to the Information and Records
Management Branch, Division of Information Support Services, Office of Informa-
tion Resources Management, U.S. Nuclear Re ulatory Commission, Washington, D.C.
20555; and to the Paper Reduction Project ?3150~0011), Office of Management and
Budget, Washington, D.C. 20503.
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Generic Letter 89- -3~

1f you have any questions about the actions requested in this generic letter,
please contact one uf the technical contacts listed below or the appropriate
NER projert manacer.

Sincerely,

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

Enclosures:
1. NRC Information Notice 89-69, “"Loss of Thermal Margin
Caused by Channel Box Bow "
- ¢. List of Recently Issued NRC Generic Letters

Technical Contacts: Peter C. Wen, NRR
(301) 492-1172

Daniel B. Fieno, NRR
(301) 492-3236
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UNITED STATES
NUCLEAR REGULATORY COMMISSION
OFFICE OF NUCLEAR REACTOR REGULATION
WASHINGTON, D.C. 20555

September 29, 1889

NRC INFORMATION NOTICE NO. 89-69: LOSS OF THERMAL MARGIN CAUSED BY
CHANNEL BOX BOW

Addressees:

A1l holders of operating licenses or construction permits for boiling-water
reactors (BWwRs).

Purgose:

This information notice is intended to alert addressees to potential problems
involving loss of thermal margin caused by excessive bowing of BWR fuel channel
boxes. It is expected that recipients will review the information for appli-
cability to their facilities and consider actions, as appropriate, to avoid
similar problems. However, suggestions contained in this information notice

do not constitute NRC requirements; therefore, no specific action or written
response 1s required.

Description of Circumstances:

During a refueling outage in August 1988, four failed fuel rods in separate
assemblies were identified at a foreign BWR facility. Subsequent evaluation
of sipping, visual inspection, gamma scan, and hot-cell data led to the con-
clusion that these rods failed because the rods were operated under dryout
conditions during steady-state operation for an extended period of time
(between 2 and 7 days).

The failed fuel rods were located symmetrically in the core. The fuel assem-
blies containing the rods that had failed were located adjacent to once-burned
fuel assemblies with highly exposed fuel channels (see Figure 1). These fue)
channels were in their second bundle lifetime and had excessive channel bowing.
In each assembly with failed fuel, the corner rod facing the adjacent contro)
rod was heavily oxidized and the cladding was penetrated just below the top
spacer grid. In addition, each of the four failed rods had typical secondary
internal hydriding damage near the bottom of the fuel rods, resulting in loss

of fuel naterial.
Discussion:
Dryout of the fuel rods in this foreign facility occurred because of mode ling

errors in the plant process computer, which resulted in noncenservative calcu-
lated values of the minimum critical power ratio (MCPR) of the core. These
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modeling errors were caused by neglecting the effects of channel bowing and
the geometric variation between the reloaded and once-burned fuel assemblies.
These effects substantially increased the widths of the control rod water gaps
for the assemblies that contained these four fuel rods beyond that assumed in
the plant process computer calculations. The increased neutron moderation as-
sociated with the increased water gap widths led to very high localized power
peaking at these four fuel rods. However, these effects were not properly ac-
counted for in the MCPR calculations. For some time, the plant operators were
misled by these erroneous MCPR calculations and were operating the plant in
Steady-state beyond the MCPR safety limit.

The modeling error of generic concern to all BWRs, regardiess of the fue)
supplier, relates only to the greater-than-expected bowing of fuel channel
boxes, which contributed about 15 percent error in the calculated MCPR value
for this foreign facility. Channel bowing is a manifestation of differences
in the channel growth of opposite sides of the channel box and is proportional
to channel growth. The information obtained by the NRC indicates that the
channel growth shows an accelerated trend at higher burnup exposure, especially
when the fuel channels are being reused in their second bundle lifetime. The
effect on core operating MCPR 1s magnified when fresh fuel is located adjacent
to the bowed fuel channels. Core operating limits imposed by technical speci-
fications may be exceeded if the reduction in margin caused by fuel channel
bowing is not properly accounted for in the plant process computer for therma!
1imits monitoring. Based on 2 preliminary evaluation by BWR fuel vendors of
U.S. reactors, the impact of the new data on actua) versus calculated MCPR
values is expected to range from 0.0 to 0.03 CPR units. However, the impact
could be much greater (about 15 percent) for any reactors operating with fue)
channels being reused in their second bundle lifetime.

This information notice requires no specific action or written response. If
you have any questions about the information in this notice, please contact one
of the technical contacts listed below or the appropriate NRR project manager.

Charlis & -

Charles E. Rossi, Director
Division of Operational Events Assessment
Office of Nuclear Reactor Regulation

Technical Contacts: Peter C. Wen, NRR
(301) 492-1172

Daniel B. Fieno, NRR
(301) 492-3236

Figure 1, “Channel Bow"

Attachments:
1.
2. List of Recently Issued NRC Information Notices
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LIST OF RECENTLY ISSUED
NRC INFORMATION NOTICES
Information Date of
Notice No, Subject Issuance Issued to
B9-68 Evaluation of Instrument 9/25/89 A1l holders of OLs
Setpoints During or CPs for nuclear
Modifications power reactors.
RA-67 Loss of Residual Heat 9/13/89 A1l holders of OLs
Removal Caused by or CPs for PWRs.
Accumulator Nitrogen
Injection
£9-66 Qualification Life of 9/11/89 A1l holders of OLs
Solenoid Valves or CPs for nuclear
power reactors,
88-46, Licensee Report of 9/11/89 A1l holders of OLs
Supp. 4 Defective Refurbished or CPs for nuclear
Circuit Breakers power reactors.
B9-65 Potential for Stress 9/8/83% A1l holders of OLs
Corrosion Cracking in or CPs for PWRs,
Steam Generator Tube
Plugs Swpplied by
babcock and Wilcox
89-64 Electrical Bus Bar Failures 9/7/89 A1l holders of OLs
or CPs for nuclear
power reactors,
89-63 Possible Submergence of 9/5/8% A1l holders of OLs
Electrical Circuits Located or CPs for nuclear
Above the Flood Level Because power reactors,
of Water Intrusion and Lack
of Drainage
89-62 Malfunction of Borg-Warner 8/31/89 £11 holders of OLs
pressure Seal Bonnet Check or CPs for nuclear
Valves Caused By Vertical power reactors,
Misalignment of Disk
£9-61 Failure of Borg-Warner Gate 8/30/89 A1l holders of OLs

Valves to Close Against
Differential Pressure

or CPs for nuclear
power reactors,

OL = Operating License
CP = Construction Permit
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(1)

(11)

(iii)

The proposed generic requirement or staff position as it is proposed
to be sent out to licensees.

The staff position is provided in the proposed Generic Letter that
will be sent to all boiling water reactor (BWR) licensees and
applicants. It informs licensees and applicants of the loss of
thermal margin caused by channel box bow and requires actions to be
taken to prevent potential violations of the safety limit minimm
critical power ratio (SIMCPR).

Craft staff papers or other underlying staff documents supporting
the requirements or staff positions.

10 CFR 50.36(c) (1) (i)A

This section of the regulations requires safety .imits to be set for
important process variables which are fourd to be necessary to
reasonably protect the integrity of the physical barriers that guard
against the uncontrolled release of radiocactivity.

Standard Review Plan Section 4.2

Section 4.2.11.A.2.d discusses the need for a cladding overheating
criterion to prevent fuel failures during normal operation and for
anticipated operational transients.

Standard Review Plan Section 4.4

Section 4.4.11 reiterates the Standard Review Plan Section 4.2
requirements on overheating the cladding.

Informition Notice 89-69

The Information Notice informs all BWR licensees and applicants on
the loss of thermal margin caused by channel box bow.

Each proposed requirement or staff position shall contain the
sponsoring office's position as to whether the proposal would
increase requirements or staff positions, implement existing
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(1v)

(v)

e b e

requirements or staff positions, or would relax or reduce existing
requirements or staff positions.

‘The proposed Generic Letter would implement existing requirements
arnd staff positions in that it would correct a known deficiency in
calculating the critical power ratio (CPR). This deficiency is not
taking channel box bow into account in the calculations.

The proposed method of implementation with the concurrence (and ‘ny
caments) of OGC on the method proposed.

The requirements of the proposed Generic letter would be implemented
in the first reload after April 30, 1990 by assuring that the
effects of channel box bow are taken into account in determining the

critical power ratio. OGC has no legal cbjection to this proposal
and their comments were incorporated.

Regulatory analyses conforming to the directives and guidance of
NUREG/BR~0058 and NUREG/CR-3568.

A formal requlatory analysis is not required because the proposed
Generic letter does not impose any new positions or requirements.
The actions proposed by the Generic Letter would maintain current
requlatory criteria on cladding overheating. Not taking the actiors
proposed by the Generic Letter is likely to result in violation of
CPR operating limit technical specifications and may result in
violation of the CPR Safety Limit with potential fuel failures.

1Y Identification of the category of reactor plants to which the

(vii)

generic requirement or staff position is to apply.

This proposed Generic letter is applicable to all Boiling Water
Reactors.

For each such category of reactor plants, an evaluation which
demonstrates how the action should be prioritized and scheduled in
light of cther ongoing regulatory activities. The evaluation shall
docaument. for consideration information available concerming any of
the following factors as may be appropriate and any other
information relevant and material to the proposed action:

(a) Statement of the specific objectives that the proposed action
is designed to achieve;

The proposed action {s being taken to ensure that the SIMCER is
not violated so that fuel failures will not oocur. The

proposed action also ensures that the requirements of 10 CFR
50.36(c) (1) (1)A are met.

(b) General description of the activity that would be required by
the licensee or applicant in order to complete the action;
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(c)

(d)

(e)

(f)

The licensees would have to modify the process computer
evaluation of the critical power ratio either by incorporating
changes to parameters used in the calculation of critical power
mtioorbyassmnirgabowﬂin;&stmateofthenamicujeof
the channel bow effect on the critical power ratio.

Fotential change in the risk to the public from the accidental
release of radicactive material:

The actions required by the proposed Generic lLetter would
reduce the risk to the public by reducing the risk of fuel
failures caused by cladding overheating.

Potential impact on radiologicai exposure of facility employees
ard other onsite workers.

The actions required by the proposed Generic Letter would
reduce the risk to facility esployees and onsite workers by
reducing the risk of fuel failures caused by cladding
overheating.

Installation and continuing costs associated with the action,
including the cost of facility downtime or the cost of
construction delay;

Each BWR will probably require a plant-specific analysis to
determine if sufficient margin is available to account for fuel
channel box bow in the process computer determination of the
critical power ratic. Same plants will probably require
additional analyses for subsequent relcads. It is expected
that corrective actions will not be needed for several plants.
Themstsevemeoormicinpacthmldbeformcseplants
operatingmarﬂ\eCPcheratirglimitmiduelecttoinpoaea
direct CPR penalty on the operating limit. In those cases, the
estimated potential impact is up to $500,000 per 0.01 CPR
penalty for fuel cycle and power reduction costs. However, it
is expected that a less costly analytical resolution will be
selected for those plants.

The potontial safety impact of changes in plant or operational
camplexity, including the relationship of proposed and existing
regulatory requirements and staff positions;

There will be no potential impact of changes in plant
operational complexity. The actions required by the proposed
Generic Letter will require that parameters used in the
critical power correlation be modified so that the process
computer evaluation of the critical power ratio will include
the effects of channel box bow. The modified parameters would
be supplied by the fuel vendors as part of the updating of
process computer parameters during refueling outages.
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(b) The direct and indirect costs of implementation, for the
facilities affected, are justified in view of this increased
protection.

* Because the guidance in the proposed Generic letter corrects a
known deficiency in the calculation of the critical power
ratio, there is an increase in the overall protection of public
health and safety, backfit considerations are not applicable.
The direct and indirect costs of implementation are judged to
be minimal.

(ix) For each evaluation conducted for proposed relaxations or decreases
in cwrrent requirements or staff positions, the proposing Office
Director's determination, together with the rationale for the
determination based on the considerations of paragraphs (i) through
(vii) above, that:

(a) The public health and safety and the common defense and
security would be adequately protected if the proposed
reduction in requirements or positions were implemented; and

(b) The cost savings attributed to the action would be substantial
enough to justify taking the action.

* This proposed Generic Letter does not relax or decrease current
requirements or staff positions.



