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EVENT DATE (88 LER NUMSER tel REPORT DATE (7) OTMER F ActLITIES INVOLVED (St

MONTH DAY YEAR VEAR ''$ Ab MONTM OAV YEAR 'acsuiv mawes DOCKET NUMSEmist

0isiologo s i |

1 |1 2|6 84 8|4 0 | 2|7
-

0|0 1|2 2 |8 B' | 4 o isto toio r | |

~

TMit REPORT IS SUOMITTED PURSUANT TO THE REQUtREMENTS OP 10 CFP I: ICA.c4 ea. er n'are of fas 4.#.='asi till
"00* * 3 . ,,, ,,

g. _
m.0.wmm ma.wm

_
m,,,,H,,, ,1,,,,

_ _

no, e i m40swmm
_ _

mnwmm 73.ft w

_
MI.40S(aH1Hm) 50.73(elGHG

_
so.fswuHen

_

_
maSwas J gRyyy_

|

. _
n=an'"* *"*"2"=>

_
50.73(sH2HomHA) JsSAJ

_

_ Voluntary Report
20.406feH1)w m73(eH2 hug

_
=> $*a" *" *)

m73teH2Hal

LICENSEE CONTACT FOR TMrs LER titt
NAME TELEPHONE NUMGER

AREA CODE

Roger W. Quellette, Assistant Engineer-Licensing 7 1014 31713 -i7| 5 3|0
COMPLETE ONE LINE FOR EACM COMPONENT F AILURE DESCRISED IN THIS REPORT (13)

""y%hC. hpnD$"N R RiACAUSE SYSTEM COMPONENT CAUS8i $YSTEM COMPONENT " ANN C RE A?A E : #
y pp

n
I I I I I I I I i i i I I i

l I l l I I I l i I I | | |
SUPPLEMENTAL REPORT EXPECTED 1841 MONTH DAY YEAR

YES lif y.e. ee ven EX9"CTED SUBMIS$10N CA ffl NO
| | |A TRACT,- ,... . ,.. - ,,,, ',,.- ,n.,

On Novalcr 26,1984, at 0045 hours, and on November 28,1984, at 1700 hours,
the Bocon Concentration of the Reactor Coolant System decreased to less than
2000 ppm (parts per million). Mr. H. B. Tucker's letter dated June 21, 1984,
stated that Catawba Nuclear Station will maintain the Reactor Coolant Systen
Boron Concentration above '2000 ppm during pre-critical testing of Unit 1.
Unit I was in Mode 3 (Hot Standby) at the time of this incident. To recover
from the incident, Boric Acid was injected into the Reactor Coolant System
to raise the Boron Concentration above 2000 ppm.

This incident is classified as Event cause Unknown. Although several
hypotheses have been made as to the cause of the dilution, none of them
can be completely justified.

,

. This report was written as a courtesy report, since the incident was not
| a violation of Catawba Facility Operating License NPF-24 condition 11
: (a), i.e. in Modes 3, 4, and 5, Reactor Coolant Boron Concentration shall

be monitored hourly, and steps shall be taken to restore concentration at
required levels such that criticality cannot be achieved with all control

! rods withdrawn. Boron concentration was being monitored continuously by
the Operator Aid Computer and Boroh concentration levels were restored,

! above 2000 ppm.
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One of the functions of the Chemical and Volume Control (NV) System is to
regulate the boron concentration in the Reactor Coolant (NC) System to control
changes in reactivity. These reactivity changes may result from: changes -

in NC System temperature between Cold Shutdown and Hot Full Power Operation,
buildup of fission products, xenon transients, and burnup of fuel and burnable
poisons. Control of soluble neutron absorber concentration is provided in this
system using 4% weight boric acid from the Boric Acid Storage Tanks (BAT) and
reactor makeup water from the Reactor Makeup Water Storage Tank (RMWST).
During normal operation, the " Auto" mode provides dilute boric acid solution
with the same concentration as the NC System. A low level signal from the
Volume Control Tank (VCT) causes a reactor makeup water pump to start, a
boric acid transfer pump to start, and opens the makeup valve to the charging
pumps, the boric acid flow control valve, and the reactor makeup water flow
control valve. Boric acid and reactor makeup water are directed to the
boric acid blender where mixing occurs. The mixture then flows into the
charging pump suction line and then into the NC System. The " dilute" mode
of operation provides reactor makeup water to the NC System. The " Borate"
mode allows boric acid solution to be added to the NC System.

Condition 11.(a) of Catawba Facility Operating License NPF-24, issued July
18, 1984, states the following: "In Modes 3, 4, and 5, Duke Power Company
shall monitor reactor coolant boron concentrations hourly and take steps to
restore the boron concentration at required levels such that criticality
cannot be achieved even with all control rods fully withdrawn". A previous
letter written June 21, 1984, by Mr. H. B. Tucker, Duke Power Company, to
Mr. H. R. Denton had committed Catawba to a boron concentration level of
2000 ppm. However, instei.d of monitoring boron concentration hourly, boron
concentration is monitored continuously by the Operator Aid Computer.
Temporary limits were set to give a computer alarm on Boron concentrations
below 2035 ppm and above 2100 ppm. Hourly samples of the NC System boron
concentration are required only when letdown flow is isolated, when the
boronometer is inoperable, or when the Operator Aid Computer is out of
service.

On November 26,1984, at 0045 hours, the NC System boron concentration was
sampled. After analysis, the result was found to be 1979 ppm of boron.
Another Chemistry sample was taken at 0105 hours. The sample was found
to be 1981 ppm of boron. The sample results were not reported to the
Control Room. Throughout the shift, the Operator at the controls (0ATC)
and the Shift Supervisor (SS) periodically monitored the boronometer. All
readings indicated greater than 2000 ppm, but the readings were erratic
(from 2070 to 2007 ppm). After a discussion between the 0ATC and the SS,
the SS decided that erratic readings were caused by varying letdown line
flow and temperature. Letdown flow had been increased from 45 gpm to
75 gpm, and NC heatup was in progress. Neither the 0ATC or the SS noticed the
decreasing boron concentration trends on the NSSS Log.

Between 0300 and 0530, Periodic Test PT/1/A/4600/02C (Mode 3 Periodic
Surveillance Items) was performed. Item #52 requires a Boronometer Channel
Check. The Acceptance Criteria states "Boronometer readout agrees within
45 ppm of the latest Chemistry sample". The 0ATC requested the latest
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sample. The Boron sample at 0105 hours was reported to be 1981 pr However,
it was indicated that the results were probably false due to the very coldtemperature being maintained in the Cold Lab. The Titranometer used forsampling is very temperature sensitive. The 0ATC asked for a current sample
to be obtained, and the results reported prior to 0600 hours to complete
PT/1/A/4600/02C and maintain the Boronometer " operable". A sample was to be
taken and a manual titration was to be performed. 4

Approximately 0540 hours, the Chemistry results that were reported to the
CATC had a boron concentration of 1981 ppm. The 0ATC confirmed the Borono-
meter " operable" with a reading of 2008 (within 45 ppm of Chemistry sample).
The 0ATC also informed the SS of the Chemistry results. The SS then told
the 0ATC to Borate when the VCT level decreased enough to allow the addition.
At 0648, approximately 400 gallons of Boric Acid were added to the"VCT to
clear the low Boron Concentration alarm.

At that time, no investigation was started to determine the cause of the
dilution since PT/1/A/4150/01D (NC System Leakage Calculation) was completed
during the shift with no indication of inleakage. The SS assumed that the
problem was corrected, and no follow up action was taken.

At 0645, hourly Boron sampling of the NC System was begun. After three
samples of 1980,1982, and 1992 ppm Boron, the Control Room was contacted
so that corrective action could be initiated to raise boron concentration.
Between 0934 hours and 1045 hours, the 0ATC emergency borated 4 times. This
added approximately 1500 gallons of boric acid to the NC System. The
Chemistry sample at 1045 then yielded an NC boron concentration of 2021
ppm. The 0ATC was instructed by the SS to initiate PT/1/A/4150/25 (Bcron
Concentration Verification) to verify that an inadvertant boron dilution

-

event was not occurring. Hourly samples were taken from 1145 hours on
November 26,1984 to 0335 hours on November 27, 1984, all being above
2000 ppm. The problem seemed to be settling out that day.

On November 28, 1984, at approximately 1535 hours, while an investigation
of the first incident was being conducted, the outlet of the boric acid
blender was sampled as the 0ATC was borating. The sample result was 3176
ppm boron, compared to the approximately 7000 ppm that it should have been.
About this time, Boron concentration of the NC System seemed to be decreasing
again. At 1700 hours, a low baron concentration alarm of 1948 ppm was
received. The 0ATC borated to raise concentration at 1800 hours, another
low boron concentration alarm of 1992 ppm was received. The 0ATC borated
again to raise concentration. The 0ATC started borating more frequently
from this point on to maintain the concentration at approximately 2075 ppm
boron.

At 2135 hours, the Boric Acid Transfer Pump A Discharge was sampled. They
found that the concentration was only 3344 ppm. (Boric Acid Transfer Pump
B discharge was not checked since the pump was removed for repairs, and
its piping was isolated.) A. definite problem was evident since the BAT,
the tank which the Boric Acid Transfer Pump A discharge takes direct suction,

3.g.cM,,
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had a Boron concentration of 7144 ppm. After performing more research on
the problem, the SS decided that valve INV418 (Boric Acid Pump 1A Flush
Supply) must be leaking, therefore causing dilution.

On November 29,1984 at 0430 hours, work request 131190PS was written to
investigate and repair valve INV418, a 3/4" Tubline Valve. After disassembling
the valve, two indentions on the valve sleeve were found that may have caused
the valve to leak. A new sleeve, diaphram, delta ring, thrust collar, and
static eliminator were installed on the valve. After the valve was reassembled,
the valve was functionally verified not to leak by filling the suction and
discharge piping of Boric Acid Transfer Pump A, closing valves INV417 and
1NV424, and observing pressure gauge INVPG5700. Pressure did not increase,
therefore, the valve was not leaking after its repair. Valves INV419 (Boric
Acid Pump 1A DRN ISOL) and 1NV420 (Boric Acid Pump DRN 1A Tell-Tale) were
also checked for backleakage, but none was evident. On November 30, 1984 at
1500 hours, the work request was signed off, and the valve was returned to
service.

From this day ca, the concentration of the Boric Avid Transfer Pump and the
concentration of the BAT slowly started to be closer, but the concentration
increased slowly instead of right away. From November 28, 1984 to
December 11, 1984, the closest the concentrations had been was 226 ppm.
The concentrations should have been the same. Also, there appeared to be
a problem with the BAT. On December 2, 1984 and December 3, 1984, 9000 ppm,.

boron from evaporator concentrates was being added to the BAT. However,
the BAT boron concentration rose very slowly. There are two sets of flush
supply valves downstream of the refractometer, the instrument that measures
the evaporator concentrates Baron concentration. These valves were thought
to be open or either leaking. However, the following sets of valves were
checked and found to be neither open nor leaking: 1NB444 (RMWST Flush to NB
Evap. Conc. Hx Outlet) and INB429 (RMWST to NB Evap. Flush Isol), and INB237
(RMWST Flush to NB Evap. Conc. Filter) and IM8235 (RMWST Flush to NB Evap.
Conc. Filt.).

A combination of events could havt caused this incident. The problems with
dilution started occurring a few days after the BAT was flooded.on top of the
diaphram. On November 24, 1984, the Waste Evaporator Feed Tank Header clogged
up, and water backflowed on top of the BAT diaphram. However, after pumping
the wateroff of the diaphram and inspecting it, no tears or leaks were found.
The water on top of the BAT diaphram, which had a boron concentration of
3000 ppm, should have never reached under the BAT diaphram. Check Valve
INV411 should have prevented this. Therefore, it is not known whether this
incident had any bearing on the incident discussed in this report or not.

Another potential cause of the incident could be stratification of the BAT.
For example, on December 3, 1984, concentration samples were taken from the
BAT at three different places, INVLT6070, INVLT5740, and the normal
sampling point at valve 1NV414. The results were as follows: INVLT6070 -
5271 ppm, INVLT5740 - 5343 ppm, and INV414 - 6489 ppm. If stratification
is the problem, a lower concentration of boron at the suction of the Boric
Acid Transfer Pump is being injected into the NC System. However, the
tank should not stratify if proper mixing is occurring.
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The mixing in the tank may not be adequate. The suction and discharge of
the recirculation portion of the Boric Acid Transfer Pumps are close together.
The BAT is 102.17 feet in circumference, but the suction and discharge
piping is only 12 feet apart and 9 inches off the botton of the tank. Also,
the BAT is a 46000 gallon tank. Flow Orifice INVFE5430 restricts flow to
only 20 gpm into the tank. The tank is required to be recirculated for
24 continuous hours once per week to obtain a representative sample, but at
the present time, the pumps have been recirculating the tank more frequently
because of the addition of concentrates and because the tank is actually
recirculated each time the boric acid pumps receive a signal to start.

The Westinghouse System Description states that the tank needs to be recirculatedi

for one half hour every 8 hours. Considering the size of the tank, the
capacity of flow into the tanks, and the placement of the suction 'and
discharge lines, recirculating the tank even this frequently is probably not
enough.

Valve INV418 has probably part of the cause of the dilution. After the valve
was repaired, boron concentration at the discharge of the pump started to
increase. It is unknown, however, why it took as long as it did for the
concentration to increase. Also, if the valve was leaking enough to dilute
the boric acid as much as it did, the BAT level would have increased
significantly during the periods of dilution; no level increase was observed.

Since the cause of the incident cannot be determined, it is classified as
Unknown. However, a few things were learned from the incident. It was seen
that as letdown temperature and flow are varied, the boronometer behaves
quite erraticly. Therefore, this causes computer point A1214 to go into and
out of alarm quite frequently. This should explain why the NSSS Logs indicated
that boron concentration dipped below 2000 ppm on 4 other occassions. On
these occassions letdown flow was being varied as proven by the alarm typers.
The erratic boronometer readings will be investigated.

Because of the nuisance alarm on the computer, the OATC did not immediately
notice the decrease in boron concentration on November 26, 1984. Also,
when the 0ATC found that the concentration.was dripping, the SS assumed that
the problem was corrected after the 0ATC borated. These problems have been
corrected. The 0ATC's have been instructed to maintain a higher boron
concentration in order that nuisance alarms will not occur. Chemistry
personnel have also been instructed to report any out-of-spec samples to
the Control Room.

CORRECTIVE ACTION

On both incidents when boron decreased below 2000 ppm, the OATC borated
to raise the concentration.

g.:.M , .
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SUBSEQUENT

1. First Dilution (11-26-84)
a) Chemistry began hourly boron sampling of the NC System
b) 0ATC emergency borated 4 times
c) PT/1/A/4250/25 was put into effect

2. Second Dilution (11-28-84)
a) 0ATC started more frequent boration to maintain boron concentration

2075 ppm.

b Chemistry searched for sources of dilution
c Work Request written to repair valve 1NV418
d Valve INV418 repaired and functionally verified. ~ ~

e Other flush supply valves verified to be neither leaking or open
f) Chemistry is still frequently monitoring BAT and Boric Acid Transfer

Pump boron concentration,
g) The OATC's have been instructed to maintain a higher boron

concentration to mitigate nuisance alarms.
h) Chemistry Technicians have been instructed to report out-of-spec

readings to the Control Room.

PLANNED

1. Research cause of erratic boronometer readings. Make recommendation
to correct problem.

2. Research BAT recirculation system. Provide any necessary corrective
action to make system function better.

SAFETY ANALYSIS

Per Table 6.1 of the Nuclear Design and Core Physics Characteristics of
Catawba Unit 1 Nuclear Power Plant, Cycle 1 (WCAP-10422), the required
Boron Concentration to achieve criticality with all control rods withdrawn
is 946 ppm. Condition 11 (a) of Catawba Facility Operating License NPF-24
required that Boron Concentration be maintained at required levels such
that criticality could not be achieved with all control rods fully withdrawn.
Since all rods were fully inserted, and the Boron concentration reached a low
point of only 1910.9 ppm, there was never any danger of achieving criticality
even though H. B. Tucker's letter to H. B. Denton was not complied with.

The health and safety of the public were not affected by these incidents.
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Document Control Desk
U. -S. Nuclear Regulatory Commission
Washington, D. C. 20555

Subject: Catawba Nuclear Station, Unit 1
Docket No. 50-413

Gentlemen:

Attached is Licensee Event Report 413/84-27 concerning boron concentration in
the Reactor Coolant System dropping below 2000 ppm. This event was considered
to.be of no significance with respect to the health and safety of the public.

Very truly yours,

C .d k
Hal B. Tucker

RW0: sib

Attachment

cc: Mr. James P. O'Reilly, Regional Administrator Palmetto Alliance
U. S. Nuclear Regulatory Commission 2135h Devine Street
Region II Columbia, South Carolina 29205
101 Marietta Street, NW, Suite 2900 J

Atlanta, Georgia 30323 Robert Guild, Esq.
P. O. Box 12097

INP0 Records Center Charleston, South Carolina 29412
Suite 1500
1100 Circle 75 Parkway NRC Resident Inspector
Atlanta, Georgia 30339 Catawba Nuclear Station

American Nuclear Insurers
c/o Dottie Sherman, ANI Library
The Exchange, Suite 245
270 Farmington Avenue
Farmington, CT 06032

Mr. Jesse L. Riley
Carolina Environmental Study Group
854 Henley Place
Charlotte, North Carolina 28207. 19p
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