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DUKE POWER COMPANY
MCGUIRE NUCLEAR STATION

Report No.: SD 369/79-04
.

Report Date: August 24, 1979

Facility: McGuire Nuclear Station - Unit 1

Identification of Deficiency: Barton Differential Pressure Transmitter
Inaccuracy

Description of Deficiencv:

This deficiency, reported under 10CFR21 by Westinghouse on June 8, 1979,
is as described in the attached June 11, 1979 letter, NC-TMA-2098, from
T. M. Anderson, Manager, Nuclear Safety, Westinghouse to John G. Davis,
Acting Director, Of fice of Inspection and Enforcement, US Nuclear Regulatory
Commission. The above letter describes a potential safety concern resulting
f rom a deficiency identified in the procadure used to check performsnca
characteristics of Barton Lot 1 transmitters prior to shipping. As a
consequence of this deficiency, seven differential pressure transmitters
used for the McGuire Unit I steam generator level (N/R) function may exhibit
a positive inaccuracy in excess of the Westinghouse specifications of 10
percent.

Analysis of Safety Implication:

Excess positive inaccuracies (>10% in the individual transmitters could
potentially impair protective actions which rely on steam generator level
(N/R) initiation signals. The narrow range steam generator level function
is relied upon to provide reactor trip (2/4 on any steam generator) and
initiation of auxiliary feedwater (2/4 on any one steam generator for motor
driven and 2/4 on any two steam generators for turbine driven). In the

event that the initiation signal is not generated, back-up reactor trip
signals are available from high pressurizer pressure, high pressurizer level,
overtemperature AT, Containment pressure, and safety injection initiation.
Back-up initiation of motor-driven auxiliary feedwater pumps is available
from the blackout signal, trip of the main feedpumps, safety injection initia-
tion, and manual action. Back-up initiation of the turbine-driven auxiliary
feedwater pump is available from a blackout signal and manual action.

Corrective Action: .

The seven Barton Lot 1 dif ferential pressure transmitters identified as having
potential positive inaccuracies in excess of 10 percent will be returned to

the manufacturer (Barton). Barton will test and/or modify these transmitters

as necessary to bring their performance within specification. As an alter-
native to modifying these transmitters, Barton may elect to replace them
with acceptable units from Lot 1 or any units from Lot 2.

This deficiency is scheduled for resolution prior t, ;it 1 fuel loading.
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Mr. John G. Davis
Acting Director
Office of Inspection and Enforcement
U.S. Nuclear Regulatory Commission gt3}

] 00 jgg;31717 H Street t'

Washington, D. C. 20555 {Jl\ n

Dear Mr. Davis:

This letter concerns a telephone notification made by Westinghouse to
Mr. Norm Mosley of the Office of Inspection and Enforcement on June 8,
1979. The notification, made under 10CFR21, identified a potential
substantial safety haz ard resulting from a deficiency that has been
identified in the procedure used to check the performance characteris-
tics of the Barton Lot 1 transmitters prior to shipping. As a conse-
quence, a maximum of 48 differential pressure transmitters, delivered to
the plants identified in Table 1, for use in the Steam Generator Level
(narrow range) function, may exhibit a positive inaccuracy in excess of
the Westinghouse specification of +10 percent.

Dependent on the magnitude of the inaccuracy of the individual trans-
mitters and the disposition of the units within the plants, the pro-
tective actions reliant on the Steam Generator Level (narrow range)
initiation signal might potentially be impaired. The Narrow Range Steam
Generator Level function is relied upon to provide reactor trip (2/3* on
any steam generator) and initiation of auxiliary feedwater (2/3* on any
one steam generator for motor driven and 2/3* on any two steam genera-
tors for turbine driven). In the event that the initiation signal is

not generated, back-up reactor trip signals are available from High
Pressurizer Pressure, High Pressurizer Level, Overtemperature AT,
Containment Pressure and SI initiation. Back-up initiatia of motor-

driven auxiliary feedwater pumps is available from the Blackout signal,
trip of the main feed pumps, SI initiation and manual action. Back-up
initiation of the turbine-driven auxiliary feedwater pump is available
from a Blackout signal and manual action.

N
\

- * 2/4 on McGuire -

10/2 CA

. ._



a

-2-

During the threshold tests on the Barton Lot 1 transmitters, which were
reported to you in NS-TMA-1950, September 29, 1978, one of the test
units (a differential pressure unit) displayed a positive inaccuracy
that, when combined with the radiation inaccuracy, exceeded the
established acceptance band of +10 percent in the temperature range of
2500F - 2800F. The manuf acturer, Barton, was advised of this result
and was requested to investigate the cause of the observed inaccuracy
and assess the extent to which other production Lot 1 transmitters might
be affected. The manuf acturer provided a report to Westinghouse on May
21, 1979, describing the process and results of this assessment.

,

The investigation by Bartcn confirmed that there was no manuf acturing
deficiency and that furthermore, the transmitters met the specified
accuracy requirements at the established check points of 130, 280 and
3200F. However, for those transmitters requiring temperature compen-
sation in order to meet the -25 percent PAMS accuracy requirement at
3200F, the maximum positive inaccuracy was found to occur at approxi-
mately 2500F, the temperature at which the compensation is activated.

The investigation conducted by Barton consisted of detailed measurements
of output shif t as a function of temperature on a number of available
Lot 1 transmitters. These measurements were useo to develop a mathe-
matical correlation to relate the measured output shift at the check
points to the maximJm positive inaccuracy for those transmitters. The
mathematical correlation was then used to predict the maximum positive
inaccuracy f or each transmitter of Lot 1 f rom the check point values
measured prior to shipping the units.

Based upon the Barton reruits, Westinghouse performed an evaluation of
the estimated maximum inaccuracy for each transmitter against the func-
tional requirements of the transmitter as installed. As a result of
this evaluation, Westinghouse has determined that 48 of those Lot 1
units in the Steam Generator narrow range level function have excessive
positive inaccuracies. This problem is limited to the steam generator
narrow range level function due to the short-term accuracy requirement
of this function and the special temperature-induced error character-
istic of the differential pressure transmitter. Twenty-one (21) of
these transmitters are within a few percent (the range of uncertainty)
of the +10 percent limit. The remaining twenty-seven (27) have maximum
positive inaccuracies up to approximately +30 percent.

The affected plants and number of transmitters are shown in the attached
table. None of the plants is currently operating. Farley 1 and D. C.
Cook 2 are both licensed and expect to return to power operation in the
near future. All affected utilities have been informed and Westinghouse
has requested that the affected transmitters shown in Table 1 be
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returned to Barton. The output shif t will then be checked over a range
of temperature values to confirm whether or not the actual transmitter
performance is outside the acceptable band. Where necessary, circuitry
modifications will be made to bring the transmitter performance within
spec ificati on. As necessary, these aff ected transmitters may be
replaced by acceptable units from Lot 1 or any units from Lot 2.

In reviewing this deficiency Westinghouse considered any possible impact
on the Lot 2 transmitters. Due to the electronic changes incorporated
into Lot 2 units, the uncompensated variation of induced output shift
syith tsmperature is almost linear and therefore, unlike the non-linear
characteristic of the lot 1 units. In addition, only approximately 15
percent of the Lot 2 units have been found tc require temperature com-
pensation and, even then, only to a maximum of 6 oercent shif t in out--

put. Based on the predictability of the output characteristic and the
limited application of a reduced temperature compensation, Westinghouse
has determined that the Lot 2 units will not be affected. In order to

.

verify this, Westinghouse is currently reviewing the measured check
points for each temperature compensated Lot 2 transmitter to verify thd
the maximum positive inaccuracy is within specification.

Should you have any questions on this material, please contact Mr. R. J.
Sero (412-373-4189 ' .

nc rel y r,'

.M.dnderson, Manager
Nuclear Safety
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PLANT STATUS WITH AFFECTED BARTON LOT 1 TRANSMITTERS

No. of Transmitters
Plant S/G (NR) Level

McGuire 1 7

Farley 1* 3

Diablo 1 10

Diablo 2 7

Salem 2 4

Cook 2* 5

Sequoyah 1 5

Watts Bar 1 7

* Operating Plants Currently Shutdown
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