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dismissed GANE'’s proposed contentions and denied
the petition to intervene on amendments to the
Georgia Power Company’s operating licenses for
the Vogtle ficility. The amendments acthorized
the licensee to bypass the high jacket water
temperature trip ot the DGs fcr unplanned
starts. In its memorandum of February 27, 1992,
to the Executive Director for Operations, the
Commission noted that although the Commission
had dismissed GANE’s appeal, the staff should
provide the Commission additional infurmation on
three items concerning operation of the DGs and
their acssociated instrumentation.

Discussion: The Commission’s three requests and the staff’s
responses follow:

1. The staff should inform the Commission
whether the licensee has replaced or plans to
replace the Calcoun pneumatic sensors used in
Vogtle’s diesel generator instrumentatior.
In this regard, the Comuission notes chat
various docunents filed h2fore the Licensirg
Board indicate that the licensee was
considering replacement of the sensors. If
the Calcosi sensors have nrt been replaced,
the staff should explain the rationale for
the continued acceptability of the sensors.

Staff’'s Reply

In a letter of March 13, 1992, the licensee
stated that it has concluded that replacing
the California Controls Company (Calcon)
Model A3500 temperature sensors and their
asgociacved pneumatically-contrulled
instrumentation is not a practical option at
the present time. The licensee c¢nnsidered an
alternative of using electronic sensors and
instrumentation, but found this alternative
to be an unproven design that has unproven
reliability and that did not provide
reasonable expectation of improved
performance. The licensee fourd that, unlike
the alternative, the Calcon jackaet water
temperature sencors used at Vogtle provide
reascnable assurance that the trip logic
associated with jacket water temperature will
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function as designed during nonemergency
operation.

The licensee continues to explore renlacing
the sensors with an electronic alternative.
The licensre plans to examine adding
"parameter monitoring" sensors tu demonstrate
reliability, before reaching final
conclusions for replacing trip-related
sensors Morc¢ “ver, the licensee belisves
that it will newd to obtain actual experience
and perform further review before it can
apply this alternate instrumentation.

The staff does not bclieve that the licensce
needs to replace the Calcon sensors., After
th2 March 20, 1990, loss of offsite power
event at Vogtle Ynit 1, the licensee removed
all eight Calcon temperature sensors from the
twe DGs and sent them to Wyle Laboratories
for evaluation and test:. Upon conducting
these tests, Calcon au’i Wyle Laboratories
made several recommendations te improve the
calibration and operation of Calcon
temperature sensors. These recommendations
are listed in the NRC staff’s enclosed letter
of July 17, 1990, to the Transamerica Delaval
Incorporated Owners Group, and include
factors to enhance calibration procedures,
setpoint drift, and the presence of foreign
material in the temperature sensors. The
licensee implemented each of the
recommendations at Vogtle by June 26, 1990.
Sinc. these improvements were implemonted at
Vogtle, no DGs have failed because of Calcon
sensors. In view of this favorable operating
performance, the ‘taff believes that the
licensee does not need to replace the Calcon
sensors. The staff also notes that since
these sensors are bypassed during acciden®
conditions, they do not affect the
operability of the DGs during an emergency.

. The staff should inform the Commission of the

justification for the acceptability of mid-
loop operation at Vogtle with a single

available diesel generator. In this reward,
the Commission notes that the staff’'s sufety



The Commissioners

evaluarion for the amendment indicates that,
if a diesel gererator fails due to a lcss of
engine cooling, emergency onsite AC pover
would be provided by the redundant diesel
generator and its associated eloactrical
train. Orly one diesel generatcr was,
however, operable during the "2 -ch 1990
Vogtle loss-of-power event.

Staff’s Reply

The Commissic.) correctly noted that, in the
stafi’s safety e . aluation for Vogtle
Amendments 31 (Unit 1) and 11 (Unit 2), the
staff stated that, if a DG should fail from a
loss of eng.ine cooling, the redundant DG and
associated electrical train would provide
emergency onsite ac power. However, this
statement appiies to the power amocdes for
which Technical Specification (TS) 3.8.1.1
requires, in part, that two separate and
independent DGs are to be operable. The
statement does not apply to the shutdown
modes (including mid-loop coperation) for
which TS 3.8.1.2 requires, in part, that at
least one DG is to he operable. Having only
one DG operable during mid-loop operation is
acceptable at the present Sime under the
present TS,

The NRC staff is rezvaluating the shutdown
and low-power operations of all domestic
nuclear vower plants. On February 25, 1992,
the staff discussed the results of its
techrnical evaluation in SECY-92-067,
"Evaluation of Shutdown and Low-Power
Operation," which included NUREG-1449,
"Shutdown and Low-Power Operatioi at
Jummercial Nuclear Power Plants in the United
States - Lraft Report for Comment." The
staff concludes in the NUREG, based on
operating experience and risk assessment,
that the requirement to have only one DG
operable is not appropriate for some shutdown
conditions (such as mid-loop operation). The
staff also found that past STS for electrical
systems have been poorly integrated with
technical specifications for other systems
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that the electrical systeas must support.
The staff corcluded that improved technical
specifications is onn of several areas that
should be further evaluated. Morenver, the
staff found that wvith proper plann.ng,
maintenance on electrical systems can be
accommodated durirg shutdown conditions of
iess risk siguificance. Consequently, the
staff is developing improvements to techni al
specifications for electrical systems which
(1) ensure a minimum level of electrical
system availabkility in all plants, (2)
balance the nced for higher availability of
electrical systems during some shutdown
conditions and the need to perform
maintenance durirjg shutdown operaticns, and
(3) bring logic and consistency to an area of
nuclear plant operatior that has been
cumbersome for both plant operators and
regulators. Upon receiving the approval of
the Committee to Review Generic Requirements,
the staff expects to issue improved standard
technical specifications by June 30, 1992.

. The staff stiould inform the Commission of its

views as to whather the guidance in
Regulatory Guide 1.9, which permits reliance
on operaetor action when certain diesel
generator trips are bypassed, is necessary to
meet., or goes beyond, the requ rements of

10 CFR Part 50, Appendix A, Criterion 17. 1If
the guidance goes beyond Appendix A
requirements, are there other areas in the
Regulatory Guide which als> go beyond
Appendix A requirements?

staff’s Reply

The staff’s judgement is that the cited
guidance in RG 1.9 is necessary to meet, and
does not go beyond, the reguirements of 10
CFR Part 50, Appendix A, General Design
Criterion (GDC) 17. This judgement is based
on the following rationale.

The oasic requirement of interest is embodied
in the first paragraph of GDC-17, as it
applies to the onsite clectrin power system.



The Commissioners

This requirement is that, assuming the
offsite system is not available, the safety
function of the onsite electri~s power system

shall be to provide sufficient
capacity and capability to azsure
that (1) specified accep*able fuel
design limits and design conditions
of the reactor coolant pressure
boundary are not exceeded as a
result of anticipated operational
occurrences and (2) the core is
cooled and cuntainment integrity
and other vital functions are
maintained in the event of
postulated accidents.

Redurdant and highiy reliezble emergency DGs
are & prerequisite for meeting this
requirement. The staff provided the guidance
in RG 1.% to enhance DG rel.ability by
winimizing spurious DG protective trips.
This guidance provides for mplementing
protective trips either (1) by redundant
sensors with coincident logic for trip
actuaticn, or (2) by trip bypass under
accident conditions _.f the operator has
sufficient time to react appropriately to an
abnormal DG condition. The statf developed
this guidance to address the high frequency
of spurious protective trips that occurred
during DG surveillance testing conducted in
the early "570s. The staff recognized that
these trips could adversely affect plant
safety when DGs were moct needed.

A design of protective trips using redundant
sensors a1 coaincident logic would reduce the
probability of spurious trips. If a trip
occurred, the redundant DG would be ava‘lable
to power the ac~ident loads. However, if the
redundant DG had failed previously or was
unavailable, this trip (valid or spur.ous)
would result in the loss of all ac power
during an accident.

A design using the trip bypass option of
RG 1.9 would eliminate spurious (or valid)
automatic DG protective trips., However, each
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Enclosure:

L ocussed parameter would be alarmcd before it
exceeded the "bypassed trip" setpoint. The
operator can then assess uverall plant
conditions bafore deciding what action to
take. 1If the redundunt DG was onerable and
previding power to its safety train with the
plant in an accident condition, the likely
choice would be to secure the "alarmed" DG
to prevent serious damage. If the redundant
DG was not operable, then the likely choice
would be *o allow the DG to operate until it
failed in order to gain tine for the
conitinuing =fforts to restore another source
of ac power. Tygically, the control room
operator has all the DG status information
and contrecl capability needed to take actioen
from the contrcl room to protect the DG, if
such action is needed.

The scenarics described hercin are very
unlikely. However, they are derived dirnctly
from the postulated occurrences and the
functicnal requirements for the onsite
electric power system contained in GDC 17.

The staff believes thal the basis for the
bypass position remains valid and that no
changes are warranted, although some changes
have keen made to clarify the proposed
vevision to RG 1.9, scheduled to be issued
for public comments as part of the resolucion
of Generic Safety Issue B-56, “Diesel
Reljability."

The COffi~r of the General Counsel has
revievs . this response and has no legal
chjections.

es A\l
/. ERecutiveDirector
for Operations
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UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON, O C 20658

Mr, Alden Segrest

TD! Owners Group

P.0. Box 3€91!

Charlotte, North Caroline 28236

Dear Mr, Segrest:

SUBLLCT: POTENTIAL MALFUNCTIONS OF CALIFOPNIA CUKTROL COMPANY
MODEL A3500 TEMPERATURE SENSORS

This letter is intunded to aler TD! Owners Group memhers to potential maifuncticas
of California Controls Compzny (Calcon) Modsl A3500 temperature sensors. These
sensors are used on diese) generators (DG) manufactured Dy Transamerica Delaval
Incorporated (TDI) to prevent operation of the DG when the jacket water

temperature or the lube- ot} tesperature exceedy ¢ High-tempersture set puist,

1t 1s expecte  that you will review the informmtioz for applicability to yows
facilities and consider actions, as necesiary, to avold similar problems.

However, suggestions contained in this letter do not constitute NRC requirements;
therefore, no specific action or written response is required,

Descriptior of Circumstances:

Nn March 20, 1990, a loss of offsite power oecurred at the Alvin W, VYogule,
Jr., Plant, Unit 1. At the time of thic event one Emergency Diesel Generator
(EDG-1B) was out of service for maintenance. The operable ELG (EDG-1A' was
aL.o-started, but tripped arier approximately 70 seconds on high jacket water
tempsraturs . *wu-out-of-three sensor logic). The EDG was restarted, but
trippes avein after aporoximately 80 seconds for the same reason. Successful
reitart wos acconplished only after the high jackat water temperature trin was
bypassed.

subsequent testing of the jacket wate- temperature response of EDG-1A revealed
that the jacket water tempecature . Q not increased to the temperature trip
set point (200°F) during thic event, Further testing of the t0G air ctart
system revealed that one Calcon temperaiure sensor leaked air, while “he
cetpoint on a second Calcon temperature sensar had drifted from 200°F to
approximately 165°F; which s the normal EDG jacket water operating
tempeiature.

Significance:

licensee removed all eight lcon temperature
fron the £DG

eacn
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and one from the lube oi) system of each EDG. These were sent to wyle
Laboratories (Wyle) for evaluation and tests. It appears that inadequate
calibration procedures, setpaint drift, and the presence of foreign naterial in
the temperature sensors had contributed to the tripping of the temperature
sensors at temperatures significantly below their intended setpoint. Such
unnecessary trips of the EDGs can impece the restoration of electrical power to
slant safety systems,

Tests conducted by Wyle identified several factors thut can significantly
affect the proper calibration and operation of .&lcon temperature sensors,
The following discussion addresses these factors and proyides some
recoumendations from ¥yle and Calcor that would improve their performance and
reliability.

A schematic showing .. .4jor components of a Calcon temperature sensor is
shown in Figure 1. The temperature sensor is shown in the tripped state,
without a thermowel)! and with a loose spacer tube,

1. Foreign material in the t rature sensor - During dicassembly of
Teaxing temperature sensors, wyle discovered thread shavings (apparently
from the air supply port threads) and excess thread sealant in the
poppet seat region of the temperuture sensor (Item 1 in Figure 1). The
foreign material can prevent an air-tight seal between tha poppet seatl
and the poppet head orifice, and thereby cause the temperature sensor
to leak air and be placed in a tripped state, After Wyle cleaned
the poppet seat and the air suppliy port they were able to properly
calibrate the affected temperature sensors.

Wyle and Calcon recommend that licensees avoid the use of excessive
thread sealant on the air supply swage-lock fitting, and that the
tempcrature sensor threads in the air supply inlet be cleaned and
deburred before installing the swage-lock fitting into the air supply

port.

2. Thermowell setscrew tigntness - The temperature sensor is secured in
Tts thermowel] with a setscrew (Item 2 in Ficure 1). Wy'le per: ormed
calibration checks with the setscrew loosened, and observed a 2°F
increase ir the trip temperature. This change is apparently caused by
the resulting loss ¢f hard contact between the temperature sensor and
the thermowell, which decreases the heat transfer rate from the bath to
the temperature sensor, and thereby delays the temperature sensor
response to changing water temperatures.

Wyle recommends perforaing calibrations with the thermowell setscrew
tightened,

3. Spacer tube position - The spacer tLoe is located between the probe and
the body of the temperature sensor, and screws into the base of the
temperature sensor body (Item 3 in Figure 1). Wyle tested the setpoint
sensitivity to the looseness of the spacer tube and determined that the
tomperature sensor setpoint cecreases approximately BO°F for each full
turn that the spacer tube is loosenad,

il



Wyle and Calcon recommend applying a thread-locking compound to the
spacer tube threads to ensure that the spicer tube remains in its
tightened position during for all calibrations, tests, and in-service
use.

Contaminants on the tamperature sensor probe - During testing by Wyle,
the temperature sensurs were placed directly into a water bath
(without using a thermowells) to ceterm.ne if the absence of &
thermowel)l effected the accuracy of the calibration and trip setpoint,
Subsequent calibration checks revealed a 10°F decrease in temperature
sensor trip setpoint over a period of several hours. Wyle speculated
that this trend was caused primurily by hard water deposits on the
viton 0-ring portion of the sensor probe (Item 4 in Figure 1), [fter
the hard water deposits were removed by cleaning the sensors with Dow
Corning 200 fluid (silicon oil) and the sensors were installed in
thermowe!ls, subsequent cali ~ations and calibration checks.

Wyle and CeYron recosmsnd that the temserstuse seasors be calibrated ==
with the sonsor installed in a therwmowel)l and not be twmersed directiy
1n vater.

Mandling of the temperature sensor probe - Twisting the temperature
sensor probe (jtem 5 ir Figure 1) can atfect the temperaturs scnsor
setpcint in much the same manner as turning the calibration disk the
same number of turns in the opposite direction,

Calcon recommends that the temperature sensor be transported to and
from the EDG in a thermowell, and not be removed from the thermowell
except when necessary.

Insufficient t rature staiilization before calibration - Wyle
Ta17b7ated Two new Temperatiure sensors arter neating the temperature
sensors in a 180°F water bath for 15 mirutes. Subsequent calibration
checks indicated a 4°F upward shift of the setpoint after two hours in
the temperature bath. Further tests revealed that a two-hour heatup

¢ <4 at approximately 165°F preceding temnerature sensor calibratior
w1 revent this setpoint arift.

Temperature bath heatup rate - In performing tri} tpoint calibration
tests the sensor in 1ts thermowell is sce<ed 1n ( gh tempariture

bath for sufficient time to reach equilitrium. * en the bath temperature
i raised unti} the sensor trips. Tests at ky:e indicated that slow bath
neatup rates (approximately 1°F per minute) alluw the thermowe!ll

internal temper.ture to more closely follow the bath temperature. A

slow heatup rate caused the temperature sensor to trip at a higher
rdicated temperature (relative to the thermowell reference temperature)
than did a fast heatup rate (for example, 4°F per minute). Wyle concluded
that calibration of a temperature sensor using a fast heatup rate
effectivaly results in a lower trip setpoint setting.

wyle recommends limitin, the rate of temperature change to 1°F per
minute for all calibrations and setpoint checks.
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8. Setpoint reference temperature - During trip setpoint calibration
tests Wyle monitored the bath temperzture with a thermocouple mounted
in a thermowell, and witn a thermocouple immersed into the bath, The
response of the temperature sensor more closely followed that of the
tharmocouple in the bath than that of the thermocoup'e in the thermowell.

Calihraticn of the temperature sensor vsing the refe ence bath
tamperature instead of the reference thermowe !l temperature will result
in a setpoint tha*t is more representative of the jacket water
temperature. Additionally, locating the reference thermocouple
adjacent to the temperature sensor thermowell will alluw for the best
representation of the bath temperature at the thermowell location,

Additionally, Calcon states significent calibration drift of digital
thermocouples has been observed to occur over periods as short as one
week, Calcon recommends the use of a mercury thermometer in the test
bath to »~-sure accuracy of the thermocouple data.

Based or these findings, Tul Owners Group wembers may wish to iaspect .‘2' :
Calcon tespersiure sensor (1) tu ensure theve {s no forefgn material in ti -3

| temperature sensor body, (2) to verify the tightnoss of the temperature semser
spacer tube, and (3) to verify that the setpoint of each temperature sensor was

established using procedures that incorporate the re-ommendations discussed

herein,

This letter requires no specific action or written rasponse. If you have any
questions about the information in this letter, please contact Mr. Michael E.
wazerman, {301) 492-0818, or the appropriate NRR project manager.

Sincerely,
sV,
C,Wlt#@»({&?/«_,

Car! H. Berlinger, Chief
Generic Communications Eranch
Office of Nuclear Reactor Reguiation

¢¢: Rick J. Deece
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Schematic of a Calcom A3500 Temperature Sensor

Figure 1.
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