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On Wovember 21, 1986 at 0822 hours, with the reactor at 94% power, the outboar
High Pressure Coolant Injection System (HPCI) isolation valve closed due to a
signal from HPCI steam line high flow pressure differential indicating switch
PDIS2245. The isolation was determined to be unwarranted, and the valve
reopened. A small amount of wmoisture was found in the switch. The cause of
the switch tripping and subsequent HPCI isolation was the switch compartment
moisture, which 1ikely momentarily shorted terminals within the switch. The

- source of the water intrusion is the seal through which the dial rod (torque
tube shaft) penetrates. The switch is currently being visually monitored thre
times a week when required to be operable for further moisture intrusion,
pending receipt of a like replacement. It will be examined and an update
submitted following its removal. The investigation also revealed the setpoint
of PDIS2245, an ITT Barton Model 288A, was out of tolerance in the lower steam
flow direction. HPCI was then declared inoperable at 1528 hours, November 21,
1986. The setpoint remained above-anticipated steam flow values; therefore, a
inappropriate trip during HPCI operation would have been unlikely. The root
cause of the setpoint drift is unknown, although the moisture found in the
switch appears to have been a factor. PDIS2245 was recalibrated and HPCI
deciared operable on November 22, 1986.

Further investigation revealed the root cause of the HPCI isolation to be

intrusion of water from a leaking manifold above the switch. The water passed

between the pressure switch and attached bellows and entered the switch

compartment through the non-watertight torque tube seal. The manifold has
~since been replaced and repa1red :

8707280083 870722

/j(iJZZL

d

e

n

PDR "ADOCK 05000331 -
S PDR

\{




NRC Form.208A ‘ ' . U.S. NUCLEAR REGULATORY COMMISSION
* w_’ ) LICENSEE E\‘T REPORT (LER) TEXT'CONTINUAT‘l APPROVED OMB NO. 31800104
. EXPIRES: 8/31/88
FACILITY NAME (1} . DOCKET NUMBER (2} LER NUMBER (B) PAGE (3}
h : . o ' WEAR [ [SEQUENTIAL -
¢ P . in

| Duane Arnold Energy Center (DAEC) . o |sjojojo]3]3]1]|816]|—]0}2]4
TEXT (¥ more apece ks required, use sdditionsl NAC Form 388A’s] (17) E
On November 21, 1986 at 0822 hours, with the reactor at 94% power, the outboard

High Pressure Coolant Injection System (HPCI, EIIS System Code BJ) steam supply
isolation valve (BJ-ISV-2239) closed on an isolation signal, rendering HPCI
inoperable. Investigation. revealed the source of the isolation signal to be a
Steam-Leak Detection System (SLDS, EIIS System Code JM) high steam flow '
pressure differential indicating switch (PDIS), PDIS2245 (BJ-PDIS-2245).
Examination of process computer records revealed the isolation signal from
PDIS2245 had been momentary, having cleared in four seconds. HPCI was
unisolated approximately two minutes after the event occurred following the
determination by control room personnel that the isolation was spurious in
nature and not warranted. Examination of PDIS2245 was initiated. . PDIS2245 is
a Barton Model 288A, conta1n1ng a model 224 Differential Pressure Un1t (DPU,
bellows type).

012 |of| 11

'when,PDISZZ45 was examined on November 21, 1986, a small amount of water was

- found in the switch compartment. An amount approximately equal to one drop was

- seen .in the area of the dial rod (torque tube shaft) seal, and on the terminal
strip. Several drops were found to have accumulated in the lowest area of tne
switch compartment. (See Figure 1, 2, and 3.) The switch compartment was
dried and PDIS2245 recalibrated successfully. The suspected point of water
leakage into the switch compartment was the dial rod seal, as the rod extends
into the Differential Pressure Unit behind the switch where the water filled
betlows ars located. However the rod seal area was observed for approx1mate1y
two hours with no further leakage apparent.

From examination of PDIS2245, the cause of the automatic HPCI isolation at 0822
hours on November 2, 1986 was determined to be moisture within the switch
compartment, which 1ikely resulted in a momentary short of contacts at the
termindl strip and the subsequent isolation signal. Further examination of
PDIS2245 was planned to determine if continued leakage ex1sted and if so the
source of that leakage.

On November 21, 1986 at 1528 hours, with the reactor at 94% power, the HPCI
system was declared inoperable when the examination of PDIS2245 initiated due
to the unwarranted HPCI isolation earlier in the day also revealed the high
steam flow setpoint of tne switch had drifted outside of the Technical
Specification 1imit. The switch was found to trip at 80 inches differential
pressure H20 versus the Surveillance Test Procedure limit of 99 +/-. 7 inches.
PDIS2245 and a 1ike switch will signal for closure of the HPCI outboard and
inboard steam supply line isolation valves respectively if steam line flow over
300% of rated is sensed. The low switch setpoint could have resulted in the
switch tripping at a lower high steam flow value than the 300% steam flow
design setpoint. An examination of the test results upon which this setpoint
is based indicate the 80 inches H20 as found trip setpoint of PDIS2245 is
greater than the maximum flow differential pressure which could be expected
through this line under normal HPCI start and run conditions. The isolation
which occurred on November 21, 1986 occurred under no flow conditions, as the
HPCI turbine was not in operation at the time.
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_switch. The seal area and switch compartment will be visually inspected three

Per Technical Specification Table 3.2B, inoperability of this switch requires
the HPCI isolation valves be closed or the reactor brought to cold shutdown
within twenty-four hours if the switcn remains inoperab]e ~ Per Technical
Specification 3.5.D.2, inoperability of the HPCI system is a seven day Limiting
Condition for Operation (LCO), contingent upon the continuing operability of
the Reactor Core Isolation: Cooling System (RCIC, EIIS System BN), the Low
Pressure Coolant Injection System (LPCI, EIIS System BO), the Automatic _
Depressurization System (ADS, EIIS System SB), and the Core Spray System (CS,
EIIS System BM). Operability testing of these systems was promptly initiated.

Although moisture within the switch compartment may have been a factor, the
root cause of the setpoint drift of PDIS2245 is unknown. This switch has been
in operation for 10 years and has proven very reliable, having had its setpoint
drift out of tolerance only once prior to November, 1986. In July of 1984,
PDIS2245's setpoint was found at 83 inches H20. In addition, water was also
found within the switch at that time due to a leaking equalizing valve above
the switch. The switch was successfully recalibrated. Excessive instrument
drift has occurred in some ITT Barton 288A switches while others have performed
adequate]y, indicating such prob]ems may be application oriented rather than
gener1c in nature. ,

PDIS2245 was returned to service at 1940 hours on November 21. Following
successful completion of the HPCI operability test, the HPCI system was
declared operable at 0119 hours on November 22,1986, ending the seven day LCO.
Testing of other safety systems due to HPCI 1noperab111ty was termlnated at
this time.

During the next reexamination of the switch on December 3, 1986, a small
quantity of water (several drops) was again found within the switch
compartment. . The switch trip setpoint was found within calibration, however,
The source of the leakage into the switch compartment was pinpointed as the
dial rod seal. An examination of plant records and discussions with plant
personnel indicate dial rod seal leakage has not been previously experienced at
the Duane Arnold Energy Center. As a corrective action, surveillance on this
instrument is being increased pending receipt of a qualified replacement

times per week during times which the switch is required to be operable. A
qualified 1ike replacement switch is on order. Following replacement of
PDIS2245, it will be further examined to determine the root cause and source of
the Tleakage. An update to this LER will be filed following completion of this
examination. A check of PDIS2245's switch compartment on December 16, 1986,
with the reactor in cold shutdown, found no water had entered the compartment
since it was last inspected on December 3, 1986.
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Tne worst case effect of %PCI 1noperab111ty with the reactor in the run mode is

"to lose the ability to maintain reactor vessel water inventory after small line
‘breaks which do not rapidly depressurize the vessel. Other systems, including
- ADS with low pressure Emergency. Core Cooling Systems, provide full redundancy
~during HPCI inoperability. These events are being reported per 10CFR50.73

(a)(2){v) as events or conditions which alone could have prevented the
fulfillment of a safety function of a system needed to snut down the reactor or
mitigate the consequences of an accident. This LER documents two time periods .
during which the HPCI system was considered unavailable to perform its design
function. On November 21, 1986, the system was isolated for approximately two

minutes due to a spurious signal. Later that day it declared inoperable and

isolated when it was determined a pressure differential indicating switch which
would isolate the system on high steam flow was out of calibration. Following
successful calibration of the switch, the HPCI system was successfully tested
and returned to operable status. The pressure differential indicating switch
is being monitored on an increased basis due to leakage tnrougn a sma]] sea]

~ which may a]]ow water to enter ‘the switch compartment.

The thrice week]y checks_found no water within PDIS2245 from December 16, 1986
until the plant reached cold shutdown for refueling in March, 1987. Some
decrease in switch performance was seen in early 1987, as it twice failed to.
trip with the specified tolerances. In both cases it was successfully
recalibrated at the time of the discovery, however. PDIS2245 and its
accompanying bellows were disassembled and inspected following receipt of a

. replacement switch and bellows in June, 1987. Rust was noted in the area of

the torque tube seal on PDIS2245 and on tne torque tube, torque tube gland
nut, and to a lesser degree on the outer edge of one of the two bellows base
areas, outside of tne gasket which seals in the instrument line water. (See
attachdd figures). No evidence of a source of leakage of either bellows fluid
(ethylene glycol-water) or water out of the bellows unit was noted. The
manufacturer has 1nd1cated rust within these areas would be unlikely to affect
operation of tne switch. The switch is located in the first floor of the
Reactor Building, which 1s not a h1gn energy line break or potent1a11y flooded
area. '

The instrunent water line wanifold directly above PDIS2245 was noted to be>
" leaking during the 1987 refueling outage, and was replaced on April 1, 1987. A

pathway exists for leakage from this manifold to the back side of PD152245
where the bellows assembly is attached. From there, the water could seep in
between the PDIS and bellows assembly. Per discussions with the manufacturer
the torque tube seal into the PDIS switch compartment is not a hermetic seal,
and water introduced into this area on the back side of the PDIS could
eventually work its way 1nto the switch compartment. :

The root cause of the HPCI isolation signal from PDIS2245 on November 21, 1986
is deemed to be the intrusion of water from the leaking manifold above the
switch into the switch compartment via the torque tube seal. This is based on
the -visual evidence obtained during the inspection of PDIS2245 and its bellows
assembly, which indicated an outside source for the water, the previous

‘NRC FORM 3084
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occurrence of water within the PDIS, and the fact that the manifold directly

above the PDIS was noted to be leaking a short while later. The leakage from
the manifold appears to have been sporadic, and a small amount of water in this
area is not readily noticeable. The source of the water within PDIS2245 was
further corroborated when leakage from the fittings -of the newly installed
manifold was noted and the manifold repaired in July, 1987. Although no water
reached the PDIS switch compartment, the pathway for this to occur was readily
apparent. The cause of the manifold leakage in 1986 is unknown, although the
continuing problems in this area suggest fitting diftficulties. The manifold
area will be monitored for the next three months to ensure no leakage occurs,
with any additional corrective measures to be taken if needed.
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| ‘ . lowa Electric Light and Power Company

July 22, 1987
DAEC-87- 0811.

U. S. Nuclear Regulatory Commission
ATTN: Document Control Desk
Washington, D. C. 20555

Subject: Duane Arnold Energy Center
Docket No. 50-331 '
‘Op. License DPR-49
Licensee Event Report No. 86-024, Revision 1

Gentlemen:
In accordance witn 10 CFR 50.73 please find attached a copy of the

subject revisad Licensee Event Report.

Very truly yours,

> 7/&2 a7
Rick L. Hannen
~Plant Superintendent - Nuclear

RLH/JRP/go

Attachment - LER 86-024, Rev 1

cc: Mr. A. Bert Davis
Regional Administrator )
Region Il :
U. S. Nuclear Regulatory Commissio
799 Roosevelt Road
Glen Ellyn, IL 60137
NRC Resident Inspector - DAEC

File A-118a

/ﬁ?’
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