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.ROSEHOUNT TRANSMITTERS - LOSS OF FILL-0IL FAILURES

1. ,INTRODUCT!ONj

| 1.1 Purpose of Work

This work was performed as the first semi-annual search and screening
review of Nuclear Plant Reliability Data System (NPRDS) data related to
fill-oil leakage (i.e., loss of silicon fill-oil) in selected models of
Rosemount transmitters, subsequent to the industry response to NRC
Bulletin 90-01, Supplement 1 (Reference 1). In addition to this review,

other follow-on reviews will be performed about every six months for the
next two years to identify: (1) whether or not a significant increase
in the number of reported fill-oil failures has occurred and (2) whether
specific plants have experienced a significant number of failures.

1.2 Background|

|

On March 9,1990, the NRC issued Bulletin 90 01, in which it requested
|

'that licensees take appropriate corrective actions for Model 1153,i

|
Series B'and D and Model 1154 transmitters manufactured by Rosemount,

i that may have a potential for leaking fill-oil.
i

On December 22, 1992, the NRC issued Bulletin 90 01, Supplement 1
Reference 1) as an update.to Bulletin 90-01. This supplement

. (dentified actions for replacement or monitoring of the specific Model
| i

1153 and Model 1154 transmitters, manufactured before July 11, 1989,'

that are used or may be used in the future in either safety-related
systems or systems installed in accordance with 10 CFR 50.62 (the ATWS
rule).
Subsequently, the "Rosemount Transmitter Review Group Report (RTRG) on
the Loss-of-Fill-Oil Issue" issued recommendations for a semi-annual

I review of fill-oil leakage failures for the selected Model 1153 and
Model 1154 Rosemount transmitters. On November 22, 1993, the Office of
Nuclear Reactor Regulation (NRR) requested AE00 assistance in addressing
the RlRG recommendations (Reference 2). During a subsequent meeting
with AEOD staff, similar information was requested by NRR staff for
Rosemount Models 1151, 1152, and 1153, Series A. The NRR staff also
agreed that all data requested for the update review start on 04/01/91.

2. SCOPE OF WORK

2.1 Description of Components

The Rosemount transmitters, Models 1153 series 8 and D and 1154 are
pressure transmitter assemblies made up of a silicon oil-filled sensing
module mounted in a pressure retaining housing, with an attached
electronic housing containing circuit boards. The process pressure is
translated through an isolating diaphragm and silicon oil fill fluid to
a sensing diaphragm in the center of the sensing module cell. The

1
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reference pressure is transmitted in like manner to the other side of !
'

the sensing diaphragm. Displacement of the sensing diaphragm, .a maximum
motion of 0.004 inches, is proportional to:the pressure differential
across it. The position of the sensing diaphragm is detected by theDifferential. capacitor plates on both sides of the sensing diaphragm.
capacitance between the sensing diaphragm and capacitor plates is
converted electronically to a 2 wire 4-20 MADC signal.

According to published vendor information, the Models 1153, Series' A and
|D and 1154 transmitters were designed, but not specifically limited to,

the following safety-related applications (IEEE standards are included |
to identify the environmental and seismic qualification requirements):

'

1153, Series B: IEEE 323-1974 and-IEEE 344-1975; designed for boiling
. water reactor (BWR) and outside containment
installation for pressurized water reactor (PWR)
plants.

1153, Series 0: IEEE 323-1974 and IEEE 344-1975;-designed for in- )
containment use for PWR plants (transmitter has ;

stainless steel . housing). j j

.

11'54: IEEE.323-1974 and-IEEE 344-1975; designed to improve
performance under high radiation and high temperature .

I

conditions.

Similarly, the second group of Rosemount transmitter models, which were
ial:0 included in the scope of..this study, were designed to earlier-

editions of industry standards and for the following applications:

1153, Series A: IEEE 323-1971 and IEEE 344-1975; PWR use, obsolete f
-

June 1, 1984.

1151: Nonsafety-related applications; no nuclear.

qualification; 10 CFR 21 not. applicable.

1152: IEEE 323-1971 and IEEE 344-1975; used mostly where*

only seismic qualification is required

2.2 Data Sources

The NPROS was used as the data source for identifying: (1) the number i
i

of safety related Rosemount transmitters in two groups as requested by
NRR: (a) Models 1151,1152, and 1153, Series A and (b) Models 1153,
Series B and D and 1154 and (2). the failures due to fill-oil leakage for
all_ of the models in both groups during a 5 year period [(a) 07/01/88 -
03/31/91 and (b) 04/01/88 - 06/30/93].

The NRR request specified a desire for the following data items, most of
which are contained in the NPRDS database and reported in the failure
master: (1) model number, (2) transmitter serial number, (3) module
serial number, (4) system in which installed, (5) shfety classification,

2 ;
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(6) application description, (7) normal operating pressure, (8) pressure;
' times time in service (psi-months) when failure was discovered,- (9) age

of transmitter, (10) installation date, (11) discovery date, (12)
licensee and utility name, (13) failure symptoms observed, (14) whether

! suspected failure due to fill oil leakage was/was not confirmed,-(15)-
| corrective actions, and (16) disposition of the failed transmitter. Of
| the requested data items, items (2), (3), (6), and (7) are optional i

NPRDS data fields for which information may not have been provided by 1

the licenses in the specific failure report. In addition, under current |
NPRDS reoorting guidance, the age of a component at failure cannot be
accurateIy determined from the data. However, the need for this i

,

information was discussed with cognizant NRR staff, and how it might be i

approximated using the installation date and the discovery date.
|

| 0)erating event data in the form of Licensee Event Reports (LERs) was
| oatained from the Oak Ridge National Laboratory's (ORNL) Sequence coding
| and Search System (SCSS) database for identifying the number of failures
| due to fill-oil leakage, but limited to Models 1153 Series 8 and 0 and

1154 for the shorter period 04/01/91 through 06/30/93.!

| 3. APPROACH AND METHODOLOGY

3.1 Number of Components

To determine the number of failures per component per year for the
selected mcdels, the determination of the number of components ;

used in each of the plants was necessary. This determination was '

performed using the NPRDS database for the following model groups:
(a) Models 1151 and 1152, 1153, Series A, and (b) Models 1153,

| Series B and D and 1154. The results obtained allowed calculation
of the number of failures per component for each specific group of

. transmitter model/ series. The following exclusions were made for
all models to determine the number of components in each group:

(1) Three units were excluded: Shoreham, Fort St. Vrain, and
Rancho Seco.

| (2) "Non-safety-related" class and "Other" class were excluded
from the NPROS safety class category.

|

| The number of components for each model group was assumed constant
I for this review, using the latest NPROS database counts.

3.2 Number of Fill-011 Failures for Selected Models of Rosemount
Transmitters

The number of loss of fill-oil failures due to leakage was
determined through the NPROS database, using the following and
NPRDS General Report 5 (the Component Master Failure Report with
Unit information):

!
!

3
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Shoreham, Fort St. Vrain, and
Three units were excluded:(1)
"Non-safety-related" class and "Other" class were excludedRancho Seco.

(2) from the NPRDS safety class category.
The selected severity levels were immediate and degraded.

(3)

From the SCSS database, all LERs were reviewed for applicabilityto failure of Rosemount transmitters due to fill-oil leakage for
the latter (update) period 04/01/91 through 06/30/93.

Average Number of Failures per Component per Year for Selected3.3
Models of Rosemount Transmitters
The number of failures per component was determined during the 5
year period, using the failures for each group of transmitter
models and total number of components for each model group on aBoth the number of failures and the average number!

yearly basis.of failures per component per year were plotted over the 5 year/
I

period.
;

Candidate Plants for More Detailed Review3.4

Candidate plants which experienced a higher number of failures,were identified, with the
04/01/91

both prior to and subsequent tolatter period specifically applicable to the NRR request, and the
former period - 07/01/88 through 03/31/91 - included for
consistency over the 5 year period.

!

4. RESULTS

Number of Fill-Oil Failures for Selected Models of Rosemount4.1
Transmitters

The total number of failures due to fill-oil leakage over

the 5 year period (07/01/88 - 06/30/93) was 73, with 23 ofthese failures occurring during the update period (04/01/91
.

j

- 06/30/93).
All of the failures during the 5 year period involved one

Models 1153, Series B and D, and 1154.-

model group only:

No fill-oil leakage failures were identified from the reviewI

of LER data over the update period.
-

The number of failures sharply decreased subsequent to 1990.
(see Figure 1 and Table 1).

.

Average Number of Failuros per Component per Year for Selected4.2
Models of Rosemount Transmitters

The plot of the average number of failures per component peryear is a corollary of the number of failures plot, but also
|

f
.

4

;
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provides identification of issue dates for NRC Bulletin 90-
Supplement 1; and the start date for the

subsequent review (04/01/91) (see Figure 2 and Table 1).
01; 90-01,

The average number of failures per component per year overThe peak of SE-3 occurred in
the 5 year period was 3.6E 3.1990, with the lowest value (9E-4) occurring in the first

-

quarter of 1993.

Listing of candidate Plants for More Detailed Review4.3
04/01/91

For the updated portion of the 5 year period (I.e.,only one plant (No. 77) exhibited an increase-

-06/30/93), The average number of failures
in the number of failures.per component per year for that alant was .020 (2E-2) or
more than a decade higher than t1e average for all plantsFor this plant, no;

over the 5 year period (see Table II)/91, while 4 failures
.

failures were reported prior to 04/01
,

i

(of the total of 23 for all plants during this period) were
04/01/91.| reported subsequent to

Between 07/01/88 and 03/31/91, there were 3 plants (Nos 5,
' -

69, and 102) that had a relatively high number of failures.

and a corollary high average number of failures perHowever, the average number of failures
component per year.
per component per year for these plants decreased 04/01/91 (see

i

significantly during the period subsequent toi

Table II). |

S. SUMMARY

Since 1990, there has been a significant decrease in the number of|

failures and corollary number of failures per component of |
.

Rosemount transmitters due to leakage of fill oil. !

With the exception of one plant, there was no increase in the<

plant-specific value of the average number of failures percomponent per year for Rosemount transmitters due to fill oilThe value for this one plant was
=

j

04/01/91.leakage subsequent to
2%, which is approximately a decade higher than the 5 year averageNo failures were reported for this plant prior to
for all plants.

04/01/91.

6. REFERENCES
|

NRC Bulletin No. 90 01, Supplement 1, " Loss of Fill-0il in22, 1992.
Transmitters Manufactured by Rosemount," dated December1.
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dated November 22, 1993.
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TABLE I
Rosemount Transmitters - Loss of Fill-011 Failures and Average Number of

Failures per Component per Year

MODELS 1163 "B" &"D" and 1154 1988 1932 ligQ 1921 E E Totals

No. NPRDS Failures:

501)07/01/88-03/31/91: 5 18 22 5 - -

- - - 9 12 2 232) 04/01/91-06/30/93:
-

0 0 0 0No. LER Failures: - - -

Total.Noi Failures: 5 18 22 14 12 2 73

No. Transmitters: ---------- --4369--------- -------

Failures Per Component .0023 .0041 .0050 .0032 .0027 .0009

IAverage Failures Per Component ------ -- .0036 (3.6E-3) - --- -

!

!

Notes:

(1) See Figures 1 and 2

(2) The number of transmitters in the other model group (e.g., Models 1151,
1152, and 1153. Series A) is 2252.

8
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TABLE !!
Rosemount Transmitters - Loss of Fill-Oil Failures and Average Number of ~

Failures per Component per Year
Candidate Plants for More Detailed Review

i

AVERAGE NO. OF
FAILURES /COM10NENT

Plant No. PERIOD N0 FAILURES NO. CONPONENTS Zyg

77 04/01/91- 4 90 .020 (2%)
06/30/93

_-

102 07/01/88- 7 167 .015 (1.5%)
03/31/91

| 102 04/01/91- 2 167 .005 (0.5%)
4

06/30/93
'

69 07/01/88- 4 122 .012 (1.2%)
03/31/91

69 04/01/91- 2 122 .007 (0.7%)
i

| 06/30/93

! 5 07/01/88- 11 28 .143 (14.3%)
03/31/91>

| 5 04/01/91- 0 28 0

! 06/30/93
__

|

NOTES:

f (1) Only Plant No. 77 showed a higher average number of failures per
i component per year subsequent to 04/01/91.

(2) This table is for transmitters in the model group for Models 1153,
Series B and D, and Model 1154.

|

|
|

|-
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