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Inadequate Testing of Safety Related Logic
,

EVENT DATE (6) | LER IJUMBER (6) i REPORT NUMBER OTHER F ACILITIES INVOLVED (8)
| $(QUlNTIAL REVISION iARifvNAME DOCM T NUMM R

| YEAR | 'ftAR| NUMBER NUMOER MONTH Day YEAR 05000 '
MONTH DAY

008 - 07 11 20 97 "$0$"' ' " " * " '
18 | 97 | 9703 |-

#
OPERATING | I THIS REPORT IS SUBMITTED PUP |SUANT TO THE REQUIRFMENTS OF 10 CFR S: (Check one or more) fiin *

MODE (9) | 1 | 20 2201(b) 20 2203(aX2Xv) X 50 73(aH2X0 50.73(aH2 Xvii 0

POWER I 20 2203(aM1) 20 2203(sy3X0 50 73(aX2Xin 50 73(aM2Xr) .

LEVEL (10) 100 20 2203(ex2x0 26 2203(eX3xW) 50 73(aX2xii0 - 73 71

20 2203(a)(2)(ii) 20 2203(a){4) $0 73(sy?)pv) ,,,,,
OTHER

_ _

~20.2203(aM2)(HO 50 36(c)(1) 50 73(aK2Hv) Speery m Atistract teiow

20 2203(sH2Htv) 50 36(cx2) 50 73(ax2Hvil) er in NRC Form Sof,A

LICENIEE)NTACT FOR THIS LER (12)
hAML TEttPHONE NUMtiLR (inctuos Area Code)

Gerald M Wolf, Engineer - Ucensing (419)321 8114

COMPLETE ONE LINE FOR E ACH COMPONENT FAILURE DESCRIBED IN THIS REPORT i13)

CAust SYS1[M COMPONENT MANUI ACTUR[R th' CAU$E SYSitM COMPONENT MANurACTURIR D'

s

SUPPLEMENTAL REPORT EXPECTED (14) EXPLs,TED M3N1H DAY YEAR

SUBMISSION
X yy!, ,,,,,,,. t xPr ctro cuouissioN nArri NO DATE (15) 06 12 08

ABST RACT (Limit to 1400 spaces, t e , appro.wtiately 15 single spaced typewntten lines)(16

During a review as requested by Generic Letter 96-01, " Testing of Safety-Related Logic
Circuits," the following conditions were discovered where approved Surveillance Test
procedures di. not completely meet the applicable Surveillance Requirements:
1. The monthly Surveillance Tests for the Safety Features Actuation System (SFAS) and

for the Anticipatory Reactor Trip System did not provide a complete check of the two-
out-of-four logic gates in the individual output r iules.

2. Surveillance Tests for the SFAS did not verif y that equipment with an alternate or
swing component was load shed or energized through the emergency diesel generator
load sequencers every 18 months. r

3. SFAS logic was not response time tested at the Technical Specj fication Surveillance
Requirement specified frequency.

4. The quarterly Surveillance Tests for the Reactor Protection System did not check the
calibration of all necessary signal processing ec.mponents.

5. The SFAS automatic load sequencer time intervals were not tested at the required
accuracy during the monthly surveillance tests.

6. The monthly Surveillance Tests for the Steam Feedwater Rupture Control System did not
check the actuation logic for the Main Steam Isolation Valve Bypass Valves.

7. The monthly Surveillance Tests for the SFAS did not verify the containment sump
recirculation permissive was blocked until the proper level was attained.

These conditions represent conditions prohibited by the plant's Technical Specifications,
and are theref ore being reported in accordance with 10CFR50.73(a) (2) (1) (B) . Testing was
performed to verify equipment operability, and the appropriate testing will continue to
be performed at the required frequency. Review of safety-related logic circuits as
requested by Generic Letter 96-01 is ongoing, and any future Surveillance Test
deficiencies dincovered as a result of this review will be reported in supplements to
this Licensee Event Report.
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'Descr_1ption_of Occurrenen

On January 10, 1996, the NRC 1ssued Generic Letter 96-01. This Generic Letter i

requested licensces take the following actions:

1) Compare electrical senematic drawings and logic diagrams for the reactor
protection system, emergency diesel generator load shedding and sequencing,

,

and actuation logic for the engineered safety features systems against plant
Surveillance Test procedures to ensure that all portions of the logic
circuitry, including the parallel logic, interlocks, bypasses and inhibit
circuits are adequately covered in the Surveillance procedures to f ulfill the
Technical Specification requirements. This review should also include relay
contacts, control switches, and other relevant electrical components within '

these systems, utilized in the logic circuits performing a safety function.

2) Modify tne Surveillance procedures as necessary for complete testing to
comply with the Technical Specifications. Additionally, the licensee may
request an amendment to the Technical Specifications if relief from certain
testing requirements can be justified.

Completion of these actions was requested to be accomplished prior to startup '

from the first refueling outage commencing one year after the issuance of the
Generic Letter. In a letter dated April 16, 1996, (Scrial Number 2370), Toledo
Edison committed to completing this review prior to startup from the eleventh
refueling outage, which is currently scheduled Lo start in April 1998. Durint,
this review, the following conditions were discovered.

Condition _1: A review of the Safety Features Actuation Syst.em (SFAS) (Energy
Industry Identification System Code: JE) was conducted. Davis-Besse's Technical
Specifications state chat each SFAS output logic functional unit shall be
demonstrated operat.e by performing a monthly channel functional test in Modes
1-4 and in Mode 6 af using t.ie SFAS area radiation inonitors to support core
31terations or movement of irradiated fuel within containment. The Technical
Specifications also specify an 18 month channel calibratica and a shiftly
channel check for these same functional units. On March 18, 1997, at 1015 hours
with the plant in Mode 1 operating at 100 percent power, it was determined that
the Technical Specification requirement for an 18 rnonth calibretion of all SFAS
output logic is equivalent to the Technical Specification requirement to perform
a monthly channel functional test. The existing monthly functional tests do rsot
provide a complete check of the two-out-of-four logic gates in the individual
SFAS output modules. The 18 month Surveillance Test perforras a check of the
logic gates not checked in the monthly channel functional tests. Since the
existing monthly _ functional tests did not provide a complete check of the two-
out-of-four logic gates in the individual SFAS output modules, the fechnical
Specification Surveillance Requirements were not being met. The last time these
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Description of Occurrencet (Continued)<

Sucve111ance Requirements were met was on 11ovember 20, 1996, when the 18 month
test was performed. Since the Surveillance Requirements were not met in the ,

appropriate time frame, the plant was being operated in a condition the*. was -

prohibited by the plant's Technical Specifications. This placed the ',lant in
Technical Specification 3.0.3, which requires actions to be initiated within one e

hour to place the unit in a Mode in which the Specification does not apply. The ,

24 hour time period permitted by Technical Specification 4.0.3 was invoked to
allow completion of the 18 month Surveillance Test. The 18 month test was
completed on March 18, 1997, at 1300 hours, demonstrating that all channels of
SFAS were operables therefore, the plant exited Technical Specification 3.0.3.

Condition 2: Because of the discovery of condition 1, a review of the
Anticipatory Reactor Trip System (ARTS) was conducted. Davis-Besse's Technicali

Specifications state that each ARTS output logic functional unit shall be |
demonstrated operable by performing a monthly channel functional test in Mode 1.
On April 3, 1997, at 1331 hours with the plant in Mode 1 operating at 100 +

percent power, it was determined that the refueling interval periodic testing
of all ARTS output logic is equivalent to the Technical Specification
requirement to perform a monthly channel functional test. The existing monthly
functional tests do not provide a complete check of the two-out-of-four logic
gates in the individual ARTS output logic. Every refueling outage, a non-

.

Technical Specification required interchannel logic test is performed to check
the logic gates not checkec: in the monthly functional tests. Since the existing.

monthly functional tests did not provide a complete check of the two-out-of-four
logic gates in the ARTS output logic, the Technical Specification Surveillance
Requi;ement was not being met. The last time a complete check of the ARTS
output logic was performed was on May 20, 1996, when the interchannel logic test
was performed. Since the Surveillance Requirement was not met in the
appropriate time frame, the plant was being operated in a condition that was
prohibited by the plant's Technical Specifications. This placed the plant in .

Technical Specification 3.0.3, and the 24 hour time period permitted by
Technical Specification 4.0.3 was invoked to allow performance of an
interchannel logic test. Testing was completed on April 3, 1997, at 1718 hours,
demonstrating that all channels of ARTS were operable; therefore, thu plant
exited Technical Specification 3.0.3.

Condition S. A review of the emergency diesel generator (EDG) [EK) load shedding
and sequencing circuitry was conducted. Davis-Besse Technical Specification
4.8.1.1.2.d.2 (a.& b.) states that each diesel generator shal) M Jew md.nted
' operable by simulating a loss of offsite power in cotunction with a SFAS test
signal every 18 months and verifying (a) de-energization of the essential busses
and load shedding from the essential busses, and (b) the diesel starts on the
auto-start signal energizes the essential busses with permanently connected

_
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Descript. ion of Occurrencet (Continued) i

loads, energires the auto-connected loads through the load sequencer, and
operates for greater than or equal to 5 minutes while its generator is loaded ;

with the essential loads. On May 12, 1997, at 1455 hours with the plant in Mode f

5, it was determined that this Technical Specification requirement was not
completely satisfied because all required loads were not verified to be load ;

shed or verified to be energized through the load sequencer every 18 months. (
Specifically, the equipment with an alternate or swing component (such as

'

Component Cooling Water Pump 3, Service Water Pump 3, and Containment Air Cooler
3) was only tested on an alternating outage periodicity under the SFAS
integrated time response test. This test was written to check train 1 and train

!2 ccmponents during one refueling outage, and then check the swing components as
train 1 and train 2 components during the subsequent outage. Based on testinga

done by other procedures, only the following two conditions were not properly
tested within the required time frames loadir.g logic of Component Cooling Water
Pump 3 aligned as pump 1, and load shedding of Service Water Pump 3 aligned as
pump 1 and as pump 2. Since all necessary components were not tested every 18
months, the Technical Specification Surveillance Requirements were not being met
within the appropriate time frame. Further reviews completed on May 16, 1997,

Iat 1105 hours with the plant in Mnde 5, determined that trsting of component
Cooling Water Pump 3, aligned as Pump 1, shall be completed to satisfy
Surveillance Requirement 4.7.3.1.b.2. This surveillance requirement also
verifles that each component cooling water pump starts automatically on an SFAS
test signal. The last time that portions of the circuitry, not tested within
the last 18 months, were tested satisfactorily was on November 5, 1994. These
circuits were successfully touted on May 16, 1997, demonstrating that this
circuitry was operable prior to the plant entering Mode 4 and was jn compliance
with both surveillance requirements.

Condition 4: A review of the SFAS Level 5 actuation circuitry was performed.
Davis-Desse's Technical Specifications state that the Safety Features response
time of each SFAS function shall be demonstrated to be within the limit at least
once per 18 months. Each test shall include at least one functional unit such
that all functional units are tested at least once every N times 18 months,
where N is the total nunber of redundant functional units for a specific SEAS
function. On May 14, 1997, at 1615 hours with the plant in Mode 5, it wts
determined that an SFAS output logic functional unit begins at the output of the
bistable isolators. With this interpretation, it was determ4.ned that the SFAS
logic, consisting of at least the output modules, had not been response time
tested at the frequency specified in Surveillance Requirement 4.3.2.1.3.
Specifically, the response time of output logic functional units for Incident
Levels 1 through 4 for SFAS channels 3 and 4 had not been tested within the
appropriate Technical Specification Surveillance Requirement time frame. The
last time the response times for these SFAS channel 3 and 4 instruments were
tested satisfactorily was during the 1991 to 1993 time frame. Response time
testing was completed on May 14 through 17, 1997, demonstrating that all

j, channels of SFAS were operable prior to the plant entering Mode 4.
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r%scription of Occurrences (Continued) |

Condition St A review of the Reactor Protection System (RPS)-[JC) circuitry was ;

conducted. Davis-Besse's Technical specification 4.3.1.1.1 requires a quarterly [

channel calibration of the flux-delta flux-flow trit channels while in Modes 1 i
or 2. The flow rate measurement sensors are exc'udvd from the quarterly !

'calibration by the Technical Specifications, but are required to be calibrated ;

at least once every 18 months. On May 21, 1997, at 1715 hours with the plant-in i
.

*

Mode 4, it was determined that this Technical Specification requirement was not
-completely satisfied because the current-to-voltage converters associated with ''

the flow ta nsmitters should be calibrated quarterly. These converters are not
flow rate.maasetement sensors, therefore, they cannot be excluded from quarterly
calibration. Sint e the existing quarterly Suiveillance Tests did not check the |

calibration of these converters, the Technical Specification Surveillance
Requirements were not being met within the appropriate time frame, so the plant |

was being operated in a condition prohibited by the Plant's Technical ,

Specifications. The last time this Surveillance Requirement was met was during_
the last refueling outage, when the 18 month Surveillance Test was performed

!prior to the outage ending on June 2, 1996. These converters were successfully
tested on May 23 and 24, demonstrating that all channels of RPS were operable
prior to the plant entering Mode 2.

Condition 6: Continued review of the EDG load sequencing circuitry identified i
another discrepancy. Davis-Besse Technical Specifications 4.8.1.1.2.a 7 and
4.8.1.1.2.c.7 state that each diesel generator shall be demonstrated operable at i

least-unce per 31 days by verifying that the automatic load sequence timer is
operable with each load sequence time within 4/- 10% of its required value. On
September 23, 1997, at 1500 hours with tre plent in Mode 1 at 100 percent power,
it was determined that this Technical Sr :ification requirement was not i

comp]*tely satisfied due to the accuracy of the equipment used to measure the
load sequenc3 times. Each load sequent:e tiner has initiating setpoints that are
set at five second intervals. Applying the percentage specified in the-
surveillance requirement to this five second interval yields a tolerance of 0.5
seconds.- lloweve r, cun ent monthly testing utilizes the plant computer to verify
sequence time, which has a resolution of approximately one second. Additionally,
it_was determined that the duration of the sequencer " unblock" timing interval :

was not being chreked on a monthly basis, which is necessary to meet the
operability requirements of the Surveillance Requirement. The last time the
-proper accuracy of the load sequencer and the duration of the " unblock" interval
was verified was during the last refueling outage, when the SFAS Integrated Time
Response Test (DB-SC-03114) was performed prior to the outage ending on June 2,
1996. This test utilizes a pen recorder with an accuracy of approximately 0.2
seconds to check for drift of the sequencer time intervals. Since the existing

j monthly Surveillance Testo did not properly check the load sequence timers, the
: Technical Specification Surveillance Requirements were not being met, therefore,

the plant was being operated in a condition prohibited by the Plant's Technical

*

l
;

|
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Description of Occurrences (Continued)

1 Specifications. This placed the plant in Technical Specification Action '

Statement 3.8.1.1.e for both EDGs being inoperable. The 24 hour time period i

,
permitted by Technical Specification 4.0.3 was invoked to allow performance of
the SFAS Channel Functional Tefits. Testing was completed on September 23, 1997,a

at 2058 hours, demonstrating that all SFAS automatic load sequence timers were
operable; therefore, the plant exited Technical Specification 3.8.1.1.e.

t

Condition 7: A review of the Steam Feedwater Rupture Control System (SFRCS) (JB)
circuitry was conoucted. Davis-Besse's Technical Specifications, Surveillance
Requirement 4.3.2.2.1, state that each SFRCS instrumentation channel shall be
demonstrated operable by the performance of the channel check, channel
calloratior,and channel functional test during the Modes and at the frequencies
shown in Table 4.3-11. Table 4.3-11 specifies that the SFRCS Instrumentation
Channels shall be functionally testrd on a monthly basis. This table also
specifies an 18 month channel calibration and a shiftly channel check for these
instrumentation channels.

4

On October 7, 1997, at 1550 hours with the plant in Mode 1 operating at 100
percent power, it was determined that the Technical Specification requiremerit to
perform a monthly channel functional test on the SFRCS output logic of the Main

,

Steam Isolation Valve (MSIV) Dypass Valves [SB-ISV) was not being conducted.
The MSIV bypass valves are provided to allow equalization of pressure around the
MS1Vs prior to opening the MSIVs. These bypass valves are interlocked with a
position switch on the MSIVs so the bypass valves are closed when the MSIVs are
open. As a result, the bypass valves are maintained in the closed position in
Modes 1 and 2. The performance of the SFRCS monthly channel functional tests
sends a signal to de-energize the bypass valve relay coils, but since the valves i

were already closed and the relay coils were already de-energized due to the
interlock with the MSIVs, the relay contacts were not verified to change from a
non-tripped t o a tripped state. ;

Since the existing monthly functional tests did not adequately check the proper ;

functioning of the SFRCS output logic, the Technical Specification Surveillance
Requirement was no* being met. The last time this Surveillance Requirement was
met was during performance of the 18 month Surveillance Tests prior to the end
of the tenth refueling outage on June 2, 1996. Since the Surveillance
Requirements were not met in the appropriate time frame, the plant was being

,
- operated in a condition that was prohibited by the plant's Technical

Specifications.
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Description of Occurrence: (Continued)

i The Shift Supervisor reviewed the Technical Specifications for SFRCS to
S- determine the required actions for this issue, and determined that the
E-21 apprcpriate actions were to daclare the MSIV Bypass valves inoperable due to the

untested SFRCS logic. Upon reviewing the Technical Specifications and the SFRCS
-

Operating Procedure (DB-OP-06404), the Shift Supervisor determined that no
-

Technical Specifications Action Stat ments existed for the output logic of-

SFRCS. This determination was due in part to the similarity in design between
the SFRCS and the SFAS. The Technical S 9Cifications for SFAS have separate1

3 entries to address both input and output logic, but the Technical Specifications
for SFRCS seen to only address the input instrumentation strings. To ensure
timely resolution of this issue, actions were initiated to test each SFRCS

,
channel bypass valve output logic circuitry during the next required channel
functional test. It was believed that this action, which is Action 16 of
Technical Specification Tabic 3.3-11, was only required when one SFRCS input
logic channel was inoperable.

Upon further review of Condition 7, on October 16, 1997, at 1455 hours, it was
determined that the SFRCS logic shown in the Technical Specifications is for

'

both the input and output portions of the logic circuitry. Technical
Specification 3.3.2.2, Table 3.3-11, Action 16, states that with the number of
operable channels one less than the total number of channels, startup and/or
power operation may proceed until performance of the next required channel
functional test provided the inoperable section of the channel is placed in the
tripped condition within 1 hour. Since the output logic associated with the
MSIV Bypass Valves was not tested for both channels of SFRCS, this placed the
plant in a condition prohibited by the Technical Specifications. Technical
Specification 3.0.3 was entered since the Limiting Condition for Operation was
not met, which requires actions to be initiated within one hour to place the
unit i t. a Mode in which the Specification does not apply. The 24 hour time
period permitted by Technical Specification 4.0.3 was invoked to allow the
subject logic circuitry to be tested. Testing was completed on October 16, 1997
at 2126 hours, demonstrating that all channels of SFRCS were operable and
Technical Specification 3.0.3 was exited.

Condition 8: Continued review of the SFAS Incident Level 5 actuation circuitry
identified another discrepancy. Davi -Desse's Technical Spscifica* ions state

- the SFAS Incident Level 5 output logic channel for the containment sump
_ recirculation permissive shall be functionally tested every 31 days in Modes

1-4, and verified to be properly calibrated every refueling outage.

-

_
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Description of Occurrence: (Continued)

Following a loss of coolant accident, it is necessary to transfer the ECCS pump
suctions from the Borated Water Storage Tank (BWST) to the containment sump for
long term recirculation. This is a manual operator action which is blocked
until the proper level is reached in the BhST. The permissive circuitry '

performs two separate safety functions:
'1. The permissive prevents repositioning of the Emergency Core Cooling System

(ECCS) suction valves until proper BWST level is attained. This prevents the
use of the containment sump until adequate net positive suction head for th-
ECCS Pumps is developed by sufficient inventory transfer from the BWST.

2. When the proper level is reached, the permissive allows the ECCS pump
suctions to be aligned to the Containment Sump. Current plant operating
procedures direct the operator to realign the valves at a level of 8 feet in
the BWST, and thus the valves should be realigned soon after the SFAS Level 5
permissive contacts close. It is necessary that the operator performs this
action before the BWST level is too low. Otherwise, vortexing could occur in
the BWST, causing a loss cf suction and possible damage to the ECCS pumps.

The BWST level functional unit trip setpoint is listed in the Technical
Specifications as having a high and a low value, indicating that a window of
opportunity exists to perform the ECCS pump suction transfer from the BWST to
the containment sump. On October 21, 1997, at 1600 hours with the plant in Mode
1, it was determined that the Technical Specification requirement to perform a
monthly channel functional test on the SFAS Incident Level 5 actuation circuitry
was incomplete in that it did not verif y the permissive was blocked until the
proper BWST level was attained. The test procedures used to perform the channel
functional test are also used to perform the channel calibration test. *

Therefore, it was also determined that the permissive was not verified to be
blocked prior to attaining the proper BWST level during the channel calibration
test required to be performed every 18 months.

Since the Surveillance Requirements were not met in the approptAate time frame,
the plant was being operated in a condition that was prohibited by the plant's
Technical Specifications. The SFAS Incident Level 5 Output Logic was declared
inoperable, and Technical Specification 3.3.2.1 Action 11 was entered. The 24
hour time period permitted by Technical Specification 4.0.3 was invoked to allow
the subject logic circuitry to be tested. Testing was completed on October 22,
1997 at 0440 hours, demonstrating that all channels of SFAS were operable;
therefore, the plant exited Technical Specification 3.3.2.1.

All of these events represent conditions prohibited by the plant's Technical
Specifications, and are therefore being reported in accordance with
10CFR50. 73 (a) (2) (1) (B) . ,

t

!
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Apparent Cause of Occurrence:

Conditions 1 and 2: Licensee Event Report (LER) 85-021, submitted to the NRC on
'

December 2, 1985, identified the System Review and Test Program SFAS review
revealed a portion of the two-out-of-four SEAS output logic was not tested
regularly. This output logic was tested prior to initial plant operations. The
apparent cause was that the Surveillance Test review process was not technically
detailed enough to ensure that all functions of all components were being
addressed. The condition was reported as a procedure inadequacy that could have
allowed the failure of a component in a safety system to go undetected. Testing
of the logic gates was conducted as part of the Syatem Review and Test Program.
Subsequently, a Surveillance Test was developed to test these logic gates on an
18 month frequency. At this time it was believed that not all logic gates were
required to be tested to satidy the Technical Specification monthly channel
functional test Surveillance Requirement, as evidenced by prescribing testing on
an 18 month frequency.

LER 88-020, submitted to the NRC on September 16, 1988, identified ARTS and SEAS
monthly channel functional testing did not completely meet Technical
Specification Surveillance Requirements 4.3.2.3 and 4.3.2.1.1. The apparent
cause was that the testing provisions provided in the vendor drawings did not
facilitato monthly testing of those portions of a coincidence logic circuit that
receive an actual (i.e., other than test) demand. This condition occurred, in
part, because the circuits were not wired per logic drawings (design drawing),
but instead were wired per the vendor drawings. The LER recognized the SEAS
gates that were not tested in the monthly channel functional test were tested in
the 18 month integrated SFAS testing. The condition was reported as a condition
prohibi.ed by the plant's Technical Specifications. ARTS and SFAS logic wiring
were corrected to allow monthly testing per the criginal design intent.

LER 91-001, submitted to the NRC on April 10, 1991, identified the RPS nonthly
channel functional testing did not completely meet Technical Specification
Surveillance Requirement 4.3.1.1.1. Prior to 1981, the test procedure included
steps to verify that all combinations of the trip logic were tested. In 1981,
.the test procedure was revised and the measurement of voltage to each Control
Rod Drive trip device was eliminated as it was deemed unnecessary. The apparent
cause of this procedure deficiency was inadequate technical review. No further
checks of other systems, such as ARTS and SFAS, were performed at this time to
determine if the existing Surveillance Tests satisfied the Technical
Specification Requirements. This was based upon the review that was performed
in 1988 for LER 88-020. However, the review performed for LER 88-020 was
incomplete due to a lack of understanding of the full intent of the definition
of a channel functional test, and due to the belief that the existing licensing
bases supported the existing methods used to accomplish Surveillance Tests.

NRC FORM 366A (4 95)
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Apparent Cause of Occurrence: (Continued)

The apparent cause for conditions 1 and 2 is personnel error in failing to fully
understand the Technical Specification Surveillance Requirements for a channel
functional test as applied to channel output logic. 'lechnical Specification
Definition 1.11, Channel Functional Test, identifies a channel functional test
to be the injection of a simulated signal into the channel as close to the
primary sensor as practicable to verify operability, inc3uding alarm and/or trip
functions for analog channels, and the injection of a simulated signal into the
channel sencor to verify operability, including alarm and/or trip functions for
blatable channels. The ARTS and SFAS monthly chant.el functional tests do inject
a simulated signal into the channel output loc,1c to verify the channel output
logic trip function. However, the monthly channel functional tests did not
satisfy the applicable Surveillance Requirement because the tests did not
functionally veri fy the operability of all corcoonents that could complete the
logic and cause a trip in the ARTS or SFAS output logic. A contributing factor
is the generic nature of the Technical Specification definition of the channel
functional test and the application of the definition to channel output logic.

Condition 3: The apparent cause for condition 3 is persennel error in that the
requirement to test all components (including swing components) was never
considered a strict surveillance requirement. Testing one component per train
was previously considered adequate. There is clearly no exception stated in the
Technical Specifications that allows excluding the logic circuits of the
alternate components.

Condition 4: The apparent cause for condition 4 is personnel error during
development of the response time Surveillance Tests. The inconsistency between
the Technical Specification functional unit labels and the Updated Safety
Analysis Report descriptions of SEAS channels led to the test procedure
preparers misunderstanding the Technical Specification requirements.

Condition 5: The flow transmitters originally installed at Davis-Besse, model BY
transmitters manufactured by Bailey, provided an output of 0 to 10 volts dc.
These transmitters were replaced in 1984 with new transmitters, model 1153,

transmitters manufactured by Rosemount. The new Rosemount transmitters produce
an output of 4 to 20 milliamps. -A current-to-voltage converter was installed
with the new Rosemount transmitters to provide an output of 0 to 10 volts de to
the Reactor Protection System. Since these converters, in conjunction with the
Rosemount transmitters, replaced.the original flow transmitters, they were
assumed to be a part of the flow sensor. Therefore the converters were not
included in the quarterly calibration test. The issue of calibrating these
converters quarterly was raised in 1990, and it was again determined that these
converters were part of the sensors, and quarterly calibration was not required.
The apparent cause for condition 5 is personnel error during development of the
modification that changed the flow transmitters, in that the quarterly
calibration test procedures were not changed to include them within the scope of
testing.

. NRC FORM 366A (095)
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Apparent Cause of Occurrence (Continued)

Condition 6: Davis-Besse's plant computer and associated equipment has a number
of time intervals that it can use to monitor the status of equipment. These
time intervals vary from a small fraction of a second for sequence of events
parameters to 30 seconds or more for non-critical parameters. Timing of the
automatic load sequence timer by the plant computer was believed to adequately
meet any required accuracy measurements. Also, the Surveillance Requirement
listed an accuracy requirement of +/- 10% without stating whether this applied
to the time-interval between sequence steps, or the total time of sequencer
operation (25. seconds). This lack of clarity in the Surveillance Requirement
resulted in a misinterpretation of the requirement, which was reflected in the
surveillance test procedures. It was determined that the step setting accuracy
of +/- 10% must be applied to the time interval between sequence steps to meet
the most conservative interpretation of the accuracy requirement, and to ensure
proper operation of the system. It was also not recognized that the duration of
the " unblock" timing interval was necessary to verify proper operation of the
automatic load sequence timers for compliance with the operability requirements
of the Surveillance Pequirement.

Condition 7: In 1994, the issue of testing the actuation logic for the P^IV
bypass valves was raised. After evaluation of the issue, it was decide that
monthly testing of the MSIV bypass valve actuation logic was not required. This
was based on the fact that the bypass valves are maintained in the closed
position in Modes 1 and 2 due to the interlock with the MSIVs, even though the
SFRCS is required to be operable in Modes 1, 2 and 3. A Safety Evcluation as
required by 10CFR50.59 was performed in 1994 to update the USAR to document the
MSIV bypass valvo actuation circuitry was not tested during power operation. '

This Safety Evaluation and subsequent USAR change were in conflict with the
monthly requirement to perform channel functional testing as defined in ,

Technical Specification Definition 1.11:

"A CHANNEL FUNCTIONAL TEST shall be:

a. Analog channels - the injection of a simulated signal into the channel as
close to the primary sensor as practicable to verify OPERABILITY including
alarm and/or trip functions.

b. B1 stable channels - the injection of a simulated signal into the channel
sensor to verify OPERABILITY including alarm and/or trip functions."

This-Safety Evaluation acknowledged that the Technical Specifications required
monthly testing of the logic associated with the MSIV bypass valves, but no
License Amendment Request was processed to exclude the MSIV bypass valves from
this monthly Surveillance Requirement.

i-
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Apparent Cause of Occurrence: (Continued)

The apparent cause for the failure to fulfill the Technical Specification
Surveillance Requirement is a failure to fully understand the Surveillance
Requirements for a channel functional test as applied to channel output logic.
The monthly channel functional tests did not satisfy the applicable Surveillance
Requirement because the tests did not functionally verify the operability of all
components that could complete the logic and octuate the subject components. A
contributing factor is the generic nature of the Technical Specification
definition of tto channel functional test and the application of the definition
to channel output logic.

When it wu determined that the output logic associated with the MSIV bypass
valves ,ias inoperable due to the lack of testing on October 7, 1997, the Shift
Sup;rvisor reviewed the Technical Specifications to determine the necessary
actions. The SFRCS and SFAS consist of two actuation channels, with each
actuation channel consisting of two logic channels for each input function. The
SFRCS logic requires both inputs from the same parameter in the same actuation
channel to actuate equipment. The SFAS only requires any two of four inputs of
the same parameter to actuate equipment. Even though the actuation logic of
these two systems are similar, the Technical Specifications addressing this
actuation logic is different, which led to confusion in the past when applying
the Technical Specification Limiting Conditions for Operation. Because of the
similarity between the SFRCS and SFAS circuitry, but difference between the
applicable Technical Specifications, the Shift Supervisor erroneously determined
that no Technical Specification Actions were specified for the inoperable SFRCS
output logic circuitry. The Shift Supervisor did verify that the MSIV bypass
valves were in their SFRCS required position, had an SFRCS signal maintaining
the valves in that position, and were interlocked closed by the open MSIVs.
Tlase actions would have complied with the Technical Specification Action for
inoperable output logic in the SFAS had this circuitry been a part of the SFAS.
This error was discovered on October 16, 1997, and since this condition was
outside the Limiting Condition for Operation listed in Technical Specification
3.3.2.2, Table 3.3-11, Action 16, Technical Specification 3.0.3 was entered and
the 24 hour time period permitted by Technical Specification 4.0.3 was invoked
until the subject logic circuitry was tested satisfactorily.

I
|
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Apparent Cause of Occurrence: (Continued)

Condition 8: The majority of the setpoints listed in the Technical
Specifications are listed with only one value. The listed value accounts for
all expected operating conditions, and is set to account for instrument
inaccuracles while ensuring the equipment performs its intended safety function.
The BWST level functional unit trip setpoint is listed in the Technical
Specifications with a dual-sided tolerance band. The permissive must be blocked
prior to reaching the upper value of the tolerance band, and enabled prior to
reaching the lower value of the tolerance band to ensure adequate net positive
suction head is maintained for the ECCS pumps. The associated SFA3 terminating
relays were being verified to operate within the dual-sided tolerance band by
observing the operation of an auxiliary set of relay contacts. The apparent
cause for the failure to fulfill the Technical Specification Surveillance
Requirement was a failure to recognize that the terminating relay safety
contacts were required to be verified open to ensure the permissive was blocked
until the proper BWST level was attained.

Based on the number of events discovered resulting from the Generic Letter 96-01
Review Program, a multi-discipline team was assembled to identify the overall
root cause, This multi-discipline team will evaluate the apparent cause of all
events involving inadequate testing discovered under the Generic Letter 96-01
Review Program in determining the overall root cause.

Analysis of Occurrence:

Conditions 1 and 2: The portions of the output logic circuits for ARTS and SFAS
that were not tested in the past during monthly testing are part of integrated
circuits and solid state components. Past experience has shown that these
components are highly reliable. Multiple failures in redundant components are
required to prevent the system from tripping during actual demands for system
actuation. In no case was the capability of manually tripping the logic
circuits compromised. Operator training on the plant's simulator emphasizes
manual initiation of a safety system when automatic initiation does not occur.
All of the logic circuits for SFAS that were not tested during monthly testing
were previously tested satisfactorily on November 20, 1996, by performance of
the 18 month Surveillance Test. Performance of the 18 month Surveillance Test
on March 18, 1997, revealed no equipment deficiencies. Based upon this
successful test, it is concluded that plant safety was not compromised. Results
from previous performances of the 18 month Surveillance Test determined that
SFAS was-capable of performing its designated safety function at the time of the
test. -All of the-logic circuits for ARTS that were not tested during monthly
testing were previously tested satisfactorily on May 20, 1996, by performance of
the interchannel logic test. Performance af the interchannel logic test on
April 3, 1997, revealed no equipment deficiencies. Based upon this success:al
test, it is concluded that plant safety was not compromised. Results from
previous _ performances of the interchannel logic test determined that ARTS was
capable of performing its designated safety function at the time of the test.
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Analysis of Occurrence (Continued)

Condition 3: The portions of the emergency diesel generator load shedding and
sequencing circuitry, not' tested within the last 18 months, were previously
tested satisfactorily on November 5, 1994, by performance of the 18 month
Surveillance Test. Testing of these circuits on May 16, _1997, revealed no
equipment deficiencies. Based upon this successful test, it is concluded that
plant safety was not compromised. Results from previous performances of the 18
month Surveillance Test indicated that the emergency diesel generator was
capable of performilg its designated safety function at the time of the test.

Condition 4: All of the logic circuitry for the sensor parameters that were not
. tested within the specified Surveillance Requirement was previously tested
satisfactorily during the 1991 to 1993 time frame by performance of the
applicable Surveillance Tests. Response time testing of these circuits on May
14 through May 17, 1997, revealed no equipment deficiencies. Based upon this
successful test, it is concluded that plant safety was not compromised. Results
from previous performances of the applicable Surveillance Tests determined that
the logic circuitry was capable of performing its designated safety function at
the time of the test.

Condition 5: The current to voltage converters associated with the RPS flow
transmitters were previously tested satisfactorily during the last refueling
outage by_ performance of the 18 month Surveillance Tests prior to the end of the
outage on June 2, 1996. Calibration of these converters on May 23 and 24, 1997,
revealed no equipment deficiencies. Based upon this successful testing, it is
concluded that plant safety was not compromistd, Results from previous
performances of .ne 18 month Surveillance Tests determined that these converters
were capable of performing their designated safety function at the time of the
test.

Condition 6: The SFAS automatic load sequence timers are comprised of solid
state components. Past experience has shown that these components are highly
reliable. The timers were being tested on a monthly basis by the SFAS Channel
Functional Tests, using the plant computer. Any gross deficiencies in the load
sequence times would have been realized by the performance of these tests.
Furthermoru, the timers were tested at the required accuracy, which also
verified the duration of the sequencer " unblock" timing intervals, during the
last refueling outage using a pen recorder. No equipment deficiencies were
noted. Testing of these timers on September 23, 1997, also revealed no equipment
deficiencies. Based upon this successful testing, it_is concluded that plant
safety was not compromised. Results from recent performances of the 18 month
Surveillance Tests determined that these timers were capable of performing their
designated safety function at the time of the test.
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Analysis of occurrence (Continued)

Condition 7: The portion of the SFRCS output logic circuit that was not tested
in the past during monthly testing is comprised of integrated circuits, solid
state components, and electro-mechanical relays. Past experience has showr. that-

these componentL are highly reliable. Multiple failures in redundant components
are required to prevent the system from tripping during actual demands for
system actuatic In no case was the capability of manually tripping the logic.,

circuits compromised. Operator training on the plant's simulator emphasizes
manual initiation of a safety system when automatic initiation does not occur.

'

All of the logic circuitry for the MSIV bypass valves that was not being tested
on a monthly basis was previously tested satisfactorily during the last
refueling outage by performance of the 18 month integrated tests of SFRCS
actuation channel logic prior to the end of the outage on June 2, 1996. Testing
of this circuitry on October 16, 1997, revealed no equipment deficiencies.
Based upon this successful testing, it is concluded that plant safety was not
compromised. Results from previous performances of the 18 month Surveillance
Tests determined that this circuitry was capable of performing their designated
safety function at the time of the test.

The bypass valves are maintained closed in their safety position during Modes 1
and 2 by the interlock with the MSIVs. Their operation is controlled by plant
procedures such that the only time the bypass valves would have been opened in
Modes 1 through 3 would have been following a plant trip with an SFRCS
actuation, to allow an MSIV to be re-opened,

ccndition 8: The SFAS Incident Level 5 actuation circuitry enables the
permissive to allow recirculation of the containment sump. Testing was not
previously performed to verify the permissive was disabled prior to the level in
the_BWST dropping to 100.5 inches. However, current plant operating procedures
direct the operator to not initiate the realignment of the ECCS pump suction
valves until the BWST level has reached 8 feet (96 inches). This would have
prevented the operator from realigning the ECCS pump suction valves prior to
sufficient inventory being transferred from the BWST to the containment sump.
Existing testing verified that the ECCS pump suction valves could be realigned
once the proper BWST level was attained, thus ensuring that the ECCS pumps could
perform their intended safety function.
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Analys_i_s of Occurrence: (Continued)

The only portion of the SFAS output logic circuitry not appropriately tested in
the past was the safety contacts of the SFAS terminating relays. Past

experience has shown these relays are highly reliable. Multiple failures in

redundant components are required to prevent the system from performing its
intended safety function. Testing of the SFAS Incident Level 5 actuation
circuitry on October 21, 1997, revealed no equipment deficiencies. Based upon

it is concluded plant safety was not compromised.this successful testing,
even though the circuitry was not tested in accordance with TechnicalTherefore,

Specification Surveillance Requirements, this event had no safety significance.
tested inTherefore, even though portions of the affected systems were not

theseaccordance with the Technical Specification Surveillance Requirements,
events had minimal safety significance.

Corrective Actions:
Condition 1: On March 18, 1997, the 18 month Surveillance Test (DB-SC-03115,
SFAS Interchannel Logic Test) was performed and completed satisfactorily with no

The combination of this test and the existing monthlyequipment deficiencies.
tests provide an overlapping check of all required two-out-of-four logic in the

modules of S,AS. The 18 month Surveillance Test will continue to beoutput a completeperformed on a monthly frequency along with the monthly tests so that
check of the two-out-of-four logic gates in the individual SFAS output modules
is performed.

Condition 2: On April 3, 1997, the interchannel logic test (DB-MI-03355, ARTS
Interchannel Logic Test) was approved, performed, and completed satisfactorily
with no equipment deficiencies. The combination of this test and the existing
monthly tests provide an overlapping check of all required two-out-of-four logic
in the output logic of ARTS. The interchannel logic test will continue to be
performed on a monthly frequency along with the monthly tests so that a complete
check of the two-out-of-four logic gates in the individual ARTS output logic is
performed. Additionally, the existing periodic test (DB-MI-04020), written to
be performed in an outage, will be changed to a surveillance test and performed
prior to entering Mode 1 after every refueling outage, as required by the
Surveillance Test schedule.

I
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Corrective Actions: (Continued)

Condition 3: On May 16, 1997, the portions of the emergency diesel generator
load shedding and sequencing circuitry that had not been tested within the last

'

-18 months were tested satisfactorily with no equipment deficiencies. This
testing in combination with other Surveillance Testing provided an overlapping.
check of all the required circuitry. The 18 month Surveillance Test (DB-SC-
03114, SFAS Integrated Time Response Test) will be revised to incorporate logic
testing of all alternate coinponents prior to the next scheduled performance of
the test during the Eleventh Refueling Outage. The Component Cooling Water Pump
3. Refueling Test (DB-SP-03092) will also be revised by the start of the next
refueling outage to require testing of CCW Pump 3 as both train 1 and train 2.

Condition 4: On May 14 through May 17, 1997, the Surveillance Tests to measure
the response time for affected logic circuitry were performed satisfactorily
with no equipment deficiencies. The Surveillance and Periodic Test Schedule was
updated on May 19, 1997, to reflect the requireo testing interval for the logic
of the three sensor parameters of SFAS having response time requirements.

Condition 5: The quarterly Surveillance Tests (DB-MI-03057 through DB-MI-03060,
RPS Channel Calibration of Overpower, Power / Imbalance / Flow, and Power / Pumps Trip
Functions) were changed to include the calibration of the current-to-voltage
converters. These tests were performed satisfactorily on May 23 and 24, 1997,
with no equipment deficiencies.

Condition 6: The four monthly SFAS Channel Functional Surveillance Tests (DB-SC-
03110 through DB-SC-03113) were changed to time the automatic load sequence

'

timers correctly. These tests were completed satisfactorily on September 23,
1997, at 2058 hours, with no equipment deficiencies. Additionally, acceptance *'
criteria will be added to the SEAS Integrated Time Response Test (DB-SC-03114)
prior to its next performance during the eleventh refueling outage to ensure
that the automatic load sequence timers are tested appropriately.

Condit ion _ '' On October 16, 1997, the two monthly Channel Functional Tests Of ,

SFRCS Acttution Channel Logic For Mode 1 Surveillance Tests (DB-MI-03R 1 and
-03212) were changed so the MSIV bypass valves could be tested during power
operation witn the MSIV open. These tests were completed satisfactorily on
October 16, 1997, at 2126 hours, with no equipment deficiencies. Additionally,
the Channel Functional Tests Of SFRCS Actuation Channel Logic (DB-MI-03209 and
-03210) will be revised prior to their next performance and no later than March
1, 1998, to ensure testing of the MSIV bypass valve logic circuitry is
conducted. These tests-are utilized for testing of the SFRCS in plant Modes 2
through 5, and have been inactivated to ensure they are revised prior to their
next performance.
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Correct ive Act io_n_s : (Continued) -

Because of the delay that existed between determining the SFRCS output logic was
inoperable and the appropriate actions to comply with the Technical
Specifications were taken, revision 6 of this LER will be reviewed by all Senior
Reactor Operators by December 5, 1997. These operators will a' iso be trained on
this event by March 31, 1998, to ensure they are aware of the requirements of
the SFRCS Technical Specifications. Additionally, this Techni cal Specification
will be evaluated by March 31, 1998, to determine if clarifications can be made
to eliminate this source of confusion.

- Condition 8: On October 21, 1997, the SEAS Channel Functional Tests
(DB-SC-03110, -03111, -03112, and -03113) were changed to ensure the SFAS
Incident Level 5 associated terminating relay permissive sefety contacts change
state within the tolerance band specified in the Technical Specifications.
These tests were completed satisfactorily on October 22, 1997, at 0440 hours,
with no equipment deficiencies.

Review of safety-related logic circuits as reques'.ed by Generic Letter 96-01 is
ongoing. This review will be completed prior to startup from the eleventh
refueling outage, which is currently scheduled t) start in April 1998. Any
future deficiencies discovered as a result of th.s review will be reported in
supplements to this LER. Based on the number of events discovered resulting
from the Generic Letter 96-01 Review Program, a multi-discipline team was
assembled, and a task plan was developed on July 1, 1997, to identify the
overall root cause. This multi-discipline team will evaluate the apparent cause
of all events discovered under the Generic Letter 96-01 Review Program in
determining the overall root cause. The overall root cause evaluation will be
completed thirty days af ter the completion of the Generic Letter 96-01 Review
Program, which is scheduled for the end of the Eleventh Refueling Outa,e.

i
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Failure Data:

Previous reports involving safety system logic testing that was inadequate that
relate to conditions 1 and 2 described above are LER 91-001, LER 88-020, and LER
C5-021. LER 91-001 involved a procedural deficiency that was caused by an
inadequate procedure revision. LER 88-020 reported a procedure deficiency that
was caused by-the field wiring of test switches not being per drawings f.n SFAS
and the Anticipatory Reactor Trip System. LER 85-021 reported that some logic
gates in SFAS were not covered by testing, which was caused by the Surveillance
Test review process not being technically detailed enough to ensure that all
functions of all components were being addressed. Previous supplements to this
LER reported conditions 1, 2, 3, :4, 5, 6, and 7 as events involving inadequate |
safety system logic testing. LER 97-011 documents an event where the wrong
Technical Specification Limiting Condition for Operation was entered to perform
maintenance on plant equipment. There have been no LERs within the last three
years involving events similar to condition 8 described above, where portions of |
safety-system instrument strings were not tested within the time frame specified
in the Technical Specifications.

NP-33-97-008-7 PCAQRs 97-0364, 97-0430, 97-0624, |
97-0640, 97-0659, 97-0694, 97-1257,

97-1325, 97-1357, 97-1378 |
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