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On March 19, 1992 at.1355 with the plant operatlng at 100 percent
. power, an NRC resident inspector identified boric acid system:
© piping low temperature. Heat trace circuits are designed to
~maintain boric acid solution in the pipes greater than 145
degrees F. Technical- Spec1flcatlons require heat trac1ng be =
operable for a flowpath from the boric acid system. ‘At 1725 the
primary and redundant .circuits for heat trace circuit 63 were-
- declared 1noperable. At the time it was thought that circuit 63
‘was common-to all three boratlon paths. A plant shutdown was
initiated at 1730 hours. Further evaluations. determined that
circuit 42A, not 63, serviced the emergency boration path.
Because of concern about ‘circuit 42A's reliability the. shutdown
continued. The plant was in the hot shutdown condition at. 0420
" “hours -on March- 20, 1992. The cause of the failure was an
‘electrical short and 1nadequate monltorlng frequency - The failed
~heat trace circuit was" replaced Controls for- increased ‘
‘monitoring frequency have ‘been established. - The plant was
returned to 100 percent power on March 26 1992. : :
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'DESCRIPTION OF THE EVENT -

. *Technlcal Spec1f1catlon 3 2. B 6 requlres heat trac1ng be operableA:

. for one flowpath from the boric acid storage system to the

- reactor coolant. system. Spec1f1catlon 3.2.B.3 requires the boric - -
acid solution to be at least 145 degrees F. Circuit 63 prov1des
heat tracing for the blended makeup and the blended: bypass,-
flowpaths of the chemical and volume . control system (cves) . :

"+ Circuit 42A prov1des for part of the emergency. boration flowpath ;
(Reference Attachments I & II). Heat trace circuit 42B, although-'
not part of the emergency boratlon flowpath functions to - ’

" mitigate the heat sink created at the system intertie between

-this system .and the charging pump suction. The circuits -
'compensate for temperature reduction from amblent and makeup flowv
to the reactor coolant system. ' : : o

.on March 19, '1992 at 1352 hours w1th ‘the: plant operatlng at 100"
__percent power, ‘an-NRC resident 1nspector 1dent1f1ed borlc acid
system p1p1ng low temperature condltlons. :

The 1nspector notlfled a non-llcensed operator of th1s condltlon.A
‘Circuits 63 and 42A had 1nd1catlons of low temperatures. ".The
non-licensed: operator attempted to restore the temperature -of the-
“1line served by circuit 63. .The ‘alarm for circuit 42A ‘was

:. indicating low but had a problem identification tag on the alarm

 indicator. . At 1445 hours the non-licensed operator notified the
shift superv1sor ‘(a senior reactor operator) .that his.efforts to
restore the temperature of primary circuity (63) were not - '
successful Personnel were dlspatched to place the redundant
vc1rcu1t for circuit 63 into service. . The redundant circuit
provided temperature recovery for a period of ‘time and then"

- failed. Clrcult 63 was declared 1noperab1e at 1725 hours.

: Technlcal Spec1f1catlon '3.2.D requlres the reactor to be brought.
'.to the hot shutdown condition utilizing -normal’ operatlng _ '
_.procedures if heat trace.on the boration path is not available.
The plant shutdown was initiated on the assumption that circuit
63 affected all three boration paths. Investlgatlons durlng the
" shutdown identified the circuit services two of the three paths.
The third. path is serviced by circuit 42A._ Both the prlmary and
- redundant - c1rcu1ts for c1rcu1t 42A were determlned to be - .- :
functlonal : : . : :
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~ With a: preex1st1ng problem 1dent1f1ed on- c1rcu1t number 42's
- alarm module, assurance of the proper heat.trace on. the emergency -
boration path was evaluated using a hand held pyrometer. The =~ - |
~reading in the vicinity of - the connection of this'line to the - * "'
charging pump suction was approx1mate1y 141 degrees F. .It was'
determined that heat trace circuit 42B, although not part of the
: emergency boratlon flowpath had falled . A

The plant shutdown was 1n1t1ated at 1730 hours.ﬂ At 1822 hours a
- 10CFR50.72.b.i.A notification was made to. the NRC.- ~All plant '
. ‘'systems and’ components operated as expected .during the shutdown.
- The plant was 'in the hot shutdown condltlon at 0420 hours on.
'”March 20 1992.“ : : : : -

. INVESTIGATION OF THE EVENT

-System Descrlptlon .

The boric acid. system is a subsystem of the chemlcal volume and
control system (CVCS). It consists of a batchlng tank, two’
-storagentanks, two transfer pumps, .a blender with ass001ated
~piping and heat tracing.. The design of the system.is - such. that .
the reactor can be shut down in sixteen minutes with one boric:
-acid transfer pump and. one charglng pump. . The system contains
three flowpaths for delivering boric acid solution to the
charging pumps, blended-makeup, blender bypass, and. emergendy
boratlon. . . ’ o S : '

_ The control settlngs'for boric acid heat trace are 163-167
".degrees F. Local panel alarm setpoints are 155-175 degrees F. A
_control room category alarm exists for high and low temperatures

and is common to all boric acid heat trace circuits.. An
'..1ndependent local temperature: recorder provides trendlng
‘"indication from thermocouples attached to the piping. . It is- _
 located in the vicinity: of the alarm panel. The recorder was an
,addltlon to the system and not part of . the orlglnal de51gn.u

- Each circuit is- equlpped with- dual heat. trace,,a prlmary cable
and a secondary heating cable used in- the event of prlmary cable
failure. Each circuit contains a thermostatic device to- malntaln

'temperature between 163-167 degrees F- by energlzlng and- de-~
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. cable is placedfln service by dlsconnectlng ‘the . "prlmary" cable
~~and reconnecting the "redundant" cable at the falled c1rcu1t
. control panel.. . : o , . :

‘Investigation

- supplied to the piping. The non-licensed’ operator informed the
" -control room of the condition .of the alarming circuits so the

-by the llcensed operators.
- On March 19 1992 at 1352 hours, the re51dent NRC 1nspector"

determined that the heat. trace. energized light was.not llt for..

‘technical services and maintenance staff. responded to restorev'"

'service. The redundant circuit was functioning and. elevated the
“temperature for a perlod of time then shorted out .and its"
-breaker opened : At 1725 hours circuit 63 was declared
‘1noperab1e. The decision to shut down was based on the )
-unavailability of circuit 63. At the time, the Shlft superv1sor

- Therefore, the shift supervisor ordered a plant shutdown us1ng
normal operatlng procedures. - :

:Rev1ew of the temperature recorder charts 1dent1f1ed that c1rcu1t‘

foqsjojojojae jelof2|—ojole |—fop op o s | -
energlzlng the heat trace cable. . The "redundant" heat trace

©

Oon March 19, 1992 at’003p-hours,the daiinloqs’forfallhteChniCals“
specification boric acid heat trace circuits were taken by the
non-licensed nuclear plant operator. The- status panel -indicated

that circuits 63 and 42A were in. alarm condltlon.. Both- circuits
were checked to ‘be - energlzed to ensure that heat was ‘being

reason for the category alarm in the- control room was understoodu'

identified a low temperature condition of 90 degrees F on. the-
temperature chart recorder for circuit 63. The 1nspector

circuit 63. A non-licensed operator was informed by the
1nspector.- Efforts to energize the primary c1rcu1t for 63 ‘were
unsuccessful and the shift supervisor was notified: . The plant

circuit 63 to operatlon by placing the redundant circuit .in -

believed circuit 63 affected all- three boration paths.“,

63 failed at approximately 0245 hours and exponentlally decayed o
to 90 degrees F over the next several hours.‘ ‘The untimely - S
'recognltlon of the failure is. attrlbuted to log intervals too
infrequent (24 hours) to. prov1de adequate monltorlng of the-
bor1c ac1d heat trace c1rcu1ts s v R '
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vIn the course of the shutdown the staff determlned that c1rcu1t .
63 was not . common to .all three boron injection paths. It -
. provided protectlon for the blender and the blender bypass paths, -
- however,,the emergency boratlon path 1s protected by c1rcu1t 42A.'
._7TThe emergency boratlon 11ne 1s connected to the common suctlon"
- for all three charging pumps. For a section of the pipe in the :
vicinity of this system intertie there ‘was a temperature gradlent -
_produced in the emergency boratlon llne.- : - e

The temperature of the 11ne at thlS locatlon assoc1ated w1th
circuit 42A was 1nvest1gated “A hand-held pyrometer reading :
indicated that temperature was -approximately 141 degrees F near o
‘the" controller sensor. .Circuit 42B was determined to have failed
and was not malntalnlng the temperature at the intertie. . Circuit
42 was .declared 1noperable at 2020 hours on March 20 1992,

. CAUSE OF THE EVENT

Equlpment Fallure - the fallure of - c1rcu1t 63 was due to an-
. ' electrlcal short Lo l , .

‘ v ,'— the fallure ‘of c1rcu1t 42B was due to a short
A j in the c1rcu1t. : ‘

Work PracticeS' - logs were. taken too’ 1nfrequent to.
S P _ provide. adequate monltorlng of the borlc ac1d
- heat trace 01rcu1ts : : .

"gCORRECTIVE ACTIONS

*'ﬂ_.All technlcal spec1f1catlon requlred borlc ac1d heat trace.f
' ‘c1rcu1ts were repalred or replaced and ver1f1ed operable.-_

* The heat trace log sheet was. rev1sed to change the

: '.requlrements ‘from every 24 hours to every four. ‘hours and
requlre temperatures to be recorded. ‘Additionally, when an<'
alarm is up, monltorlng is requlred every 30 minutes.’
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’:ﬂ?’ : Control Room technlcal spec1f1catlon category alarms are now
...prlorltlzed in the work control system to‘'require that they:
- -~ be worked continuously until repaired. Frequent monitoring:
will be requlred unt11 the alarmlng 51tuat10n is corrected

’h*i_ A heat trace system englneer had been app01nted on March 17
1992 to 1nvest1gate and resolve system recurrlng problems.

S Heat trace c1rcu1t 42B was replaced..

AANALYSISAOFfTHE EVENT |

,Thls event is reportable under 10CFR50 73.1. b A, ,operatlon o

-outside plant technical spec1f1catlon._Technlcal Specification
3.2.B.6 states, "Two channels of heat tracing shall be -operable
for the flow path from the boric acid storage system to. the | .
Reactor Coolant System" when the reactor is: above. cold shutdown -
conditions. Technical Specification 3:2.D.1 requlres a plant

[‘shutdown if condltlon 3.2.B.6 above cannot be met. - :

:Although c1rcu1t 42A heat trace was: 1nd1cat1ng low on the

"temperature chart recorder, a hand held pyrometer readlng o
indicated that temperature was approx1mate1y 141 degrees F near '

,the controller ‘sensor. . o o :

Other boron 1njectlon paths were avallable to the core be51des

.~ .those used by the borlc acid injection system.: The. refueling =

" water storage tank, a source .of borated water, can be lined up to-
either the suction of the charging pumps or to the ‘suction of the.
.safety injection pumps in an emergency. 'No consequences for the
health and safety of the public resulted from this event. One =
similar LER was written in 1980 LER 80 002 regardlng fa11ure of
a boric ac1d heat trace. , _ :

: SECURING FROM THE EVENT 5;

“All Technlcal Spec1f1catlon requ1red bor1c ac1d heat trace o
circuits were' tested and declared operable on March 24. The

- reactor was' brought. critical on March 25 at 0425 hours and ’
reached 100% power on March 26 at 1400 hours. ' .
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