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_Raactor Trip Due to Anticipatory Reactor Trip System (ARTS) Signal While Removing ARTS Channel One From Bypass
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ABSTRACT (Limit to 1400 spaces, i e., approximately 15 single-spaced typeWntten lines) (16)

I
iAt 2152 on October 18, 1998, with the plant in MODE 2, a reactor trip occurred from
))approximately four (4) percent power due to an Anticipatory Reactor Trip System (ARTS)

signal. The ARTS signal was initiated while a control room operator was placing the ARTS j
channel 1 test trip bypass switch to normal after placing the number 2 Main Feed Pump in- i
service. This action completed the trip logic for ARTS channels 2, 3, and 4, resulting in j
a trip signal to three of the four control rod drive trip breakers. The initial '

investigation of this event determined that the apparent cause of this event was an j
inadequate design drawing resulting in an inadequate procedure. The procedure was revised
to correct the perceived inadequacy. Further investigation identified on November 13, |
1998, that this event resulted from an unde.termined f ailure mechanism. Initial |
notification of this reactor trip was rtade t- *he NRr at 2358 on October 18, 1998, in J

accordance with the four-hour reporting requiremeas of 10CFR50.72 (b) (2) (ii) . This report
is being submitted in accordance with 10CFR50.73 (a) (2) (iv) .
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Description of Occurrence:

At 2152 on October 18, 1998, with the plant in MODE 2, a reactor trip occurred from
approximately four (4) percent power due to an Anticipatory Reactor Trip System
(ARTS) signal. The ARTS signal was initiated while a control room operator was
pit.cing the ARTS channel 1 test trip bypass switch (TTBS) (Energy Industry
Identification System Identifier HS] to normal after placing the number 2 Main Feed
Pump (MFP) [SJ-P] in-service. This action completed the trip logic for ARTS channels
2, 3,.and 4, resulting in a trip signal to three of the four control rod drive [AA-
BKR] trip breakers. Initial notification of this reactor t.Ap was made to the NRC at
2358 in accordance with the four-hour reporting requirement s of 10CFR50.72 (b) (2) (ii) .
This report is being submitted in accordance with 10CFR50.13 (a) (2) (iv) .
The design of the ARTS logic utilizes four redundant and it. dependent sensor channels
to monitor the two MFPs, the main turbine [TA) and the Stean, and Feedwater Rupture
Control System [JB] for trip conditions. Each group of four sensing channels is
connected to two-out-of-four logic gates by isolation devices. The output from these

| :wo-out-of-four logic gates is applied to the associated undervoltage coils for the
control rod drive trip breakers and to the undervoltage relays for the shunt trip
circuits for the control rod drive trip breakers.

Each MFP turbine is provided with four pressure sensors that monitor the MFP turbine
hydraulic control oil pressure. Should both MFP turbines trip (indicating a loss of
all main feedwater), the ARTS logic will trip the reactor and limit the Reactor
Coolant System (RCS) [AB] pressure increase such that challenges to the Pilot
Operated Relief Valve will be minimized. Associated with each of these MFP turbine
oil pressure switches is a test toggle switch. The administratively controlled
toggle switch simulates a trip condition to the logic when the respective MFP turbine
is not tripped and not providing flow to the steam generator, such as during plant
startup.

Each safety grade ARTS sensing and logic channel is provided with one key operated
rotary test trip bypass switch (Grayhj il Inc. , Model Number 8L36-05-2-05S-F) . This

[ switch enables the operator to change the two-out-of-four logic into a two-out-of-
' three logic for one given variable.

| The channel bypass permits the testing, calibration, and maintenance of a particular
generating station variable, of a single channel, during power operation. With the
bypass in effect, the three remaining channels of that station variable provide the
necessary protection.

All four ARTS test trip bypass switches are placed in the MFP position during plant
j shutdown to allow both MFP Turbines to be tripped without tripping the reactor.

Also, all four ARTS test trip bypass switches are placed in the MFP position during
L plant startup, which allows ARTS channels to be reset and control rod drive trip i

breakers to be closed. During startup, the switches are returned to the normal |
! position after a MFP is placed in-service.
i

on October 18, 1998, with the plant in Mode 2 at approximately two (2) percent power,
a plant startup was in progress in accordance with Davis-Besse Nuclear Power Station

,

(DBNPS) procedure DB-OP-06901, " Plant Startup," (DB-OP-06901). The control room )
operators were transition;ng feedwater supply to the steam generators from the Motor<

Driven Feedwater P nap (MDFP) [SJ-P] to turbine driven MFP 2. Procedure DB-OP-06901
' step 3.19 directs that a MFP be placed in service using main steam in accordance with
DBNPS procedure DB-OP-06224, " Main Feed Pump and Turbine," (DB-OP-06224).

!
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Description of Occurrence: (Continued)y

At 2109 hours the control room operators completed the start-up of MFP 2 through
transferring speed control to the Integrated Control System [JA] in accordance with
procedure DB-OP-06224. The next step to be completed in procedure DB-OP-06224 was
the placement of.the input test toggle switches for MFP 2 into the operate position
for ARTS channels 1, 2, 3, and 4. The control room operators could not complete this
step, as MFP 2 was not supplying feedwater to the steam generators [SG) as required
by the step's prerequisite condition. The control room operators returned to
procedure DB-OP-06901, step 3.20, to transfer feedwater supply from the MDFP to MFP
2. The MDFP was shutdown at 2123 hours, allowing MFP 2 to supply all the main
feedwater to the steam generators in accordance with procedure DB-OP-6901. At 2144
hours reactor power was increased to approximately four (4) percent.
Step 3.21 of DB-OP-6901 requires that input test toggle switchre for ARTS channels 1,
2, 3, and 4 are positioned appropriately for the existing pir.nt conditions (i.e., the
operate position for the in-service MFP and the trip position for the out of service
MFP) and the test trip bypass switches placed in normal. These actions are performed
and completed for each ARTS channel sequentially.
The control room operator was directed to perform step 3.21 of DB-OP-06901
concurrently with the placement of the MFP test toggle switches into the operate
position as directed by DB-OP-06224. The operator proceeded to ARTS channel 1,
placed the test toggle switch for MFP 2 into the operate position, and inadvertently
rotated the TTBS key switch to the spare position, the correct position being normal.
This action completed the trip logic for ARTS channels 2, 3, and 4 resulting in a
trip signal to three of the four control rod drive trip breakers, causing the reactor
trip at 2152 hours.

Apparent Cause of Occurrence:

At the start of the evolution to remove ARTS from MFP bypass, each ARTS channel has a
half trip signal due to each channel's MFP input test toggle switches being in the
trip position and each channel's TTBS being in the MFP position.
The steps in procedure DB-OP-06901 for removal of the MFP bypass were written,
reviewed and approved based on the ARTS logic drawing. The drawing indicates that
the MFP input signal and the TTBS input to an "or" gate to send either signal to the
other three ARTS channels. Therefore, per the drawing, once an ARTS channel MFP
input test toggle is placed in the operate position for a reset MFP, the position of
the TTBS in that channel is not relevant.
As part of the initial investigation, testing was performed on a spare TTBS. The

, results of this testing indicated that the transfer of the bypass signal to the other /) ARTS channels through the TTBS could have been intermittently interrupted before the'

MFP operating signal was established to the other ARTS channels. When the ARTS
channel 1 TTBS was rotated from the bypass position, it was reasoned that there was a
momentary interruption of the signal to the other three ARTS channels. Since ARTS
channels 2, 3, and 4, already had a tripped signal present from their own MFP
sensors, the two-out-of-four trip logic for each of the three channels was complete.
This resulted in three of the four control rod drive trip breakers opening and the
subsequent reactor trip.

,
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Apparent Cause of Occurrence: (Continued)

Additionally, during the initial investigation of this event, it was determined that
the design documents for the ARTS do not identify a requirement for the TTBS to be a
make-before-break switch. Therefore, it was concluded that the TTBS was a break-
before-make switch and the ARTS logic drawing was incorrect, resulting in an
improperly sequenced procedure step.

;

Further investigation of this event determined on November 13, 1998, that the TTBS is |
designed to be a make-before-break switch and that the testing performed on the spare
TTBS was indicative of a switch failure. This determination was documented on
Potential' Condition Adverse to Quality Report (PCAQR) 1998-1996. Therefore, the
apparent cause of this event is an undetermined failure mechanism.

It is unknown if the control room operator inadvertently rotating the TTBS to the
spare position had any effect on the event. However, no procedures direct the user
to place the TTBS in the spare position.

Analysis of Occurrence:

There were no safety concerns identified during or as a result of this event. Three
of the four control rod drive trip breakers opened as required and all control rods

, inserted on the reactor trip as designed. Steam Generator pressure increased
| (maximum pressure was 893 psig) as a result of the turbine bypass valves closing, but

began to decrease approximately one minute after the reactor trip due to the low
decay heat load and the secondary system steam demand. Steam generator pressure was
stabilized at approximately 780 psig. There were no emergency core cooling system
actuations and no safety relief valves lifted.

|Corrective Actions:

When it was determined that the TTBS was a make-before-break switch, PCAQR 1995-1996 I,

| was initiated to investigate the undetermined failure mechanism. The initial review !
of PCAQR 1998-1996 determined that the ARTS remains operable. Further corrective I
actions will be developed during the investigation of PCAQR 1998-1996 and will be '

reported in a supplement to this LER. j

1Procedure DB-OP-06901 was revised on October 10, 1998, to re-sequence the steps for -!
taking ARTS out of MFP Bypass during plant startup. The new sequencing removes ARTS
channel MFP half trip signals from each chan.. 1 M ore rotating the TTBS. When a

| TTBS is rotated, any momentary interruption of the signal will only result in a half
| trip of the other three channels.
i

,
-Failure Data:

i

~ Previous reactor trips involving actuation of ARTS were documented in DBNPS LERs 97-j
010 and 92-02, however, these events did not result from a component failure in the
Anticipatory Reactor Trip System.

NP-33-98-012-0 PCAQR 1998-1891,

: PCAOR 1998-1996
1

|
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