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US Nuclear Regulatory Commission

Docuwment

Control Desk

Washington, DC 20555

Perry Nuclear Power Plant (PNPP)
Docket No. 50~440

Potential Loss of Fill1-041 in
Rosemount Transmitters
(Bulletin 90-01)

GCen' lemen:

The subject Bulletin requeste that PNPP (1) identify the installation of
designated models of Rosemount transmitters in safety-related syetems, and
(2) take appropriate corrective actions for transmitters that may leak

fill-oil.

The Bulletin outlines specific reporting requirements which are

addressed as follows!

1

This letter confirme that:

(a) Items 1, 2, 3, 4 and 5 of the Requested Actions are completed
with the exception that trending of calibration records (Item 3) is
scheduled for completion by 9/30/90.

(b) Designated transmitters that have exhibited loss of fill oil
are identified and their disposition discussed in Attachment 1.

(¢) "Suspect lot" transmitters are listed by application and
scheduled for replacement in Attachment 1.

Designated transmitters that exhibit loss of fill oil symptoms, or
that lose fill oil, will continue to be reviewed for reportability
under established procedures and applicable regulatiuns. 1If not
reportable, information consistent with that found in Attachment |
w'll be maintained for each transmitter so identified.
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In addition, we have concluded that selective replacement of "suspect"
transmitters during our second refueling outage, and replacement of the
remaining such transmitters at our third outage will maintain margine of
safety consistent with the original operating license. Attachment 2 provides
the basis for continued operation on this basis.

Please feel free to call 1f you have additional questions.

Sincere
Ar\

Michael D, Lyster
Vice President, Nuclear - Perry

Attachments

eect NRC Region 111
S$r. Resident Inspector
NRR Project Manager
NUMARC = Alex Marion
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History of Rosemount (and "Suspect Lot")
“Transmitter Performance at

"Suspect lot" Rosemount transmitters, Model 1153 DB5 vith a pressure
differential range of 0 to 750 inches of vater (Range 5), are installed in
the INPP ESF Actuation Systems noted belov. There are ro other identified
applications of Rosemount Model 1153 Series B, Model 1153 Series D, or
Model 1154 at PNPP manufactured before July 11, 1989 in reactor protection
or ESF actuation systems associated vith suspect lot transmitters. The
previous calibration data for 20 of the 21 transmitters listed belov has
been compiled and analyzed for cumulative zero shift (the reactor head spray
flov indication transmitter is for indication only; a reviev of calibration
on its instrument loop revealed no adjustments required to the transmitter
during any of the loop calibrations). The trend data on these transmitters
shov no distinguishable zero shift trend with at least 4 calibration points
per instrument.

Part No. System Function
(1) *B2INO&L4CH KSS8S )
(1) BZINO4LLDE NSSS { RPV vater level indication (Fuel Zone)
(1) *B2IN4SOW NESS
(1) B2INO73Ce NSSS \
(1) *BZINO73G NSSS | RPV vater level 2 HPCS initiation, level B isolation
(1) *B21NO73L NSSS 5
(1) B2INO73R NSSS
(1) *B2INOB1B NSSS RPV vater level 1 MSIV isolation, level 2
(1) B2INOBIC NSSS BOP isolation
(1) B2INOB1D NSSS
(1) *B2INO91AS NSSS RPV vater level 1 LPCS + LPCI"A"™ + RCIC initiation
(1) *B2INO91B# NSSS RPV vater level 1 « LPCI"B" & "C" + RCIC initiation
(1) B2INO91E N§&SS RPV wvater level 1 LPCS « LPCI"A" + RCIC initiation
(2) C61NOO1 Remote RHR A system flov indication
Shutdown
(2) C61INO10 Remote RPV vater level indication
Shutdown
(2) EI12NO13 RHR Reactor Head Spray flov indication
(2) E22N005 HPCS HPCS flov indication
(1) E31INOB4B Leak RHR/RCIC steam flov high - iscolation
Detection
(3) G43NOS0OBS Supp. Suppression Pool water level indication
Pool Makeup
(2) P&SNO71A ESV Diesel ESV flov indication
(2) P4SNO71B ESV Diesel ESV flow indication

*To be replaced at second refueling, others at third refueling.
#Regulatory Guide 1.97 Category 1, used in emergency procedures.

(1) Operated 855 days at reactor pressure (29,000 psi-mo) as of 6/15/90.
(2) Operated 855 days at 50 psi (" 1400 psi-mo) as of 6/15/90.
(3) Operated 855 days at 22 psi (~ 600 psi-mo) as of 6/15/90.
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= reactor pressure vessel MSIV « main steam isolation valve
« lov pressure core spray BOP « balance of plant

« lov pressure coolant injeciion RHR « residual heat removal
= reactor core isolation cooling ESV « emergency service vater
« high pressure core spray

of the listed "suspect" transmitters have indicated oil loss. Bulletin

1 also requests information on any Rosemount Models 1153 Series B, 1153
es D, and 1154 transmitters that have exhibited loss of fill-oil symptoms.
e have been three such occurrences at PNPP, vhich resulted in replacement
return of failed (ransmitters to Rosemount for evaluation.

Transmitter 1E3INOBSA (RCIC steam flov) vas a Range 7 pressure transmitter
(Model 1153GB7) replaced on April 17,1990, 1t failed to pass calibration
on April 12, 1990 after 27 months at reactor pressure (~ 27,000 psi-mo).

1E3INO76E (RVCU differential flov) vas a Range 5 differential pressure
transmitter (Model 1153DBS) replaced on November 6, 1968, It failed to
pass calibration on November 5, 1988 after 14.8 months at reactor pressure
(" 15,000 psi-mo).

1E3INOB3B (RCIC steam flov) was a Range 5 differential pressure
transmiiter (Model 1153DB5) replaced on September 2, 1988. It failed to
operate normally during a fill and vent of the transmitter condensing pots
on August 30, 1988 after 13.3 months at reactor presure (13,000 psi-mo).
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Basigs for Continued PNPP Operation

Bulletin 90-01 Action ltem Number 5 Response

Bulletin 90-01:

"Document and maintain in accordance vith existing plant procedures
a basis for continued plant operation covering the time period from
the present until such time that the Model 1153 Series B,

1153 Series D, and Model 1154 transmitters from the manufacturing
lots that have been identified by Rosemount as having a high failure
fraction due to loss of fill-oil in use in the reactor

protection |[RPS] or engineered safety features |[ESF] actuation
systems can be replaced. In addition, vhile perforaing the actiouns
requested above, addressees may identify transmitters exhibiting
symptoms indicative of loxs of fill-oil that do not conferm 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 ten
address these transmitters covering the time period from the tiwe
these transmitters are identified until such time that these
transmitters can be replaced. Vhen developing and updating this
basis for continued plant operation, addressees may vish 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."

This basis for continued PNPP operation addresses those transmitters in
Attachment 1 wvhich are scheduled for replacement at our second or third
refueling. These transmitters have to date maintained normal calibration
accuracy and there is no evidence of degradation in performance or oil loss.
The transmitters have also performed normally during plant scrams and
transients.

Basis for Continued Operation

Znhanced surveillance continues to verify the continuing reliability of
installed Model 1153 transmitters in ESF service. The PNPP enhanced
surveillance program corresponds to Bulletin 90-01 Action Item 4 as follows:

a) Appropriate PNFP personnel have been trained on the symptoms of
transmitter failure due to loss of fill fluid. 1I&C technicians have
completed Rosemount training during their continuing training program for
1990 and operations personnel have recently received similar training
during operator requalification training.

b) Enbanced monitoring is accomplished by three methods. These diagnostic
procedures are consistent wvith Rosemount Technical Bulletin Numbers 1
through 4.

(1) Rosemount calibration instructions have been changed to address oil
loss, including a rapid pressure transient test to 130X of
calibrated span.



¢)

d)

e)

f)
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(2) A PC data base is being utilized to trend for cumulative zero shift
of all Rosemount model 1153 transmitters.

(37 Administrative controls are in place to investigate any instrument
calibration data outside its Leave-As-Is-Zone, requiring evaluation
for indication of unacceptable trends.

A reviev of trensmitter performance folloving plant transients is based
on available computer points collected from initiating transmitters
folloving a reactor scram.

An enhanced avareness of transmitter response during testing has been
achieved by plant I4C instructions and the trainirg referenced in item

(a).

Develcpment of a program to detect changes in process noise was not
considered at PNPP. It requires a certuin amount of process ncise not
present on the majority of Rosemount trarsmitters installed. Hovever
this testing method may be utilized in troubleshooting vheve it could be
beneficial in diagnosing problems.

Transmitters identified as clearly exhibiting symptoms of loss of fill
oil, if the amount of oil loss has or will result in exceeding the limit
on drift established by Rosemount Technical Bulletin 4, vill be declared
inoperable if Technical Specification related. Technical Specification
transmitters declared inoperable will have their appropriate actions
taken. Transmitters that are not Technical Specification related wvill be
replaced at the earliest appropriate opportunity dependent upon
transmitter function and redundancy. Acceptance criteria for making the
operability determination are based on Rosemount Technical Bulletin
Numbers 1 through 4.

The applicable ESF actuation and isolation transmitters in Attachment 1 are
arranged in l-out-of-2-taken-tvice logic. For one applicable RCIC channel
listed in Attachment i, the transmitters are arranged in a l-out-of-2 logic
(RCIC is not an engineered safeguard system). Both logic arrangements would
require multiple transmitter failures in an unsafe mode (e.g. sluggish
response) before an ESF channel or RCIC channel failure could occur.
Replacing 1 transmitter per division for more model diversity further reduces
this risk. It is further pointed vut that installation of replacements does
not provide 100X reliability; bv this selective replacement wve can qualify the
redesigned transmitters for one fuel cycle (718000 psi-months) before
committing entirely to the nev model. Meanvhile, newv failure modes that may
have been introduced by the new model are also protected against by redundant
original transmitters. This approach is at least as conservative as complete
replacement.
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Vith transmitter diversity and nearly 3 years of successful operation vith the
Model 1153's in service (~29,000 psi-months), ve conclude that the net effect

on system availability of leaving the selected Model 1153 transmitters
installed is negligible.

In addition to maintaining ESF functions vith no discernible degradation in
actuation reliability, ESF actuations for LOCA conditions are also provided by
diverse and redundant high dryvell pressure channels. The transmitters for

high dryvell pressure are not suspect lots and their reliability is not in
question.

For the follovirg reasons, ve conclude that PNPP can continue to operate as

originaliy licensed vith the Model 1123 transmitters designated in Attachment
1 replaced on the schedule noted:

(1) Augmented surveillance has verified original perforrance characteristics.
Purther assurence of accurate performance trending is provided by the

lover range code application at PNPP, vhich results in earlier and
more reliable indication ¢f oil loss.

Availability of ESF actuation instrument channels using Model

1153 suspect lot transmitters is statistically imprcved by length of
successful operation, and by selective replacement at the Fall 1990
refuel outage to provide additional diversity.

Diverse and redundant high dryvell pressure channels are provided to
accomplish the same ESF actuation functions provided wvith the subject
Rosemount transmitters, and redundant/diverse emergency coolant injection
systems provide additional assurance of core cooling.

This basis for continued operation will be updated if other safety-related
Model 1153 transmitters are found to exhibit loss of fill-oil symptoms. If
needed, our evaluation will cover the period of time from symptom
identification to planned transmitter replacement.

NJC/CODED/3482




