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Pilgrim Nuclear Power Station-

Rocky Hill Road
Plymouth, Massachusetts 02360

g
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Ralph G. Bird .
seni r Vice President - Nuclear . June 12, 1989

BECo Ltr 89-077 - 1

U.S. Nuclear Regulatory Commission-
Attn: Document Control Desk
Hashington, D.C. 20555

Docket No. 50-293-
License No. DPR-35

'

Dear Sir:

The attached supplemental Licensee Event Report (LER) 86-007-01, " Main Steam
Line Isolation While Reactor Shutdown" is u feby submitted in accordance with-
10 CFR Part 50.73.

Please do not hesitate to contact me if there.are any questions regarding this :
report.
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Enclosure: LER 86-007-01

cc: Mr. Hilliam Russell
Regional Administrator, Region I

. - U.S. Nuclear Regulatory Commission
| 475 Allendale Rd.
| King of Prussia, PA 19406

Sr. NRC Resident Inspector - Pilgrim Station

Standard BECo LER Distribution
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On March 22, 1986, at 1739 hours, an unplanned (Group I) isolation of the |

Primary Containment Isolation System (PCIS) occurred resulting in closure of i

ithe eight (8) MSIVs and the main steam inboard drain valve. The remaining
"

three (3) Group I isolation valves include the main steam outboard drain valve
and two (2) reactor water sample valves. At the time of the event, the |
outboard drain valve did not close (by design) and the two (2) reactor water i

sample valves were already in the closed position. There was no annunciation |
or computer printout of what had initiated the Group I isolation trip signal. j

Although the root cause for the automatic closure of the MSIVs could not be
established with certainty, the most probable cause is believed to be loose
electrical neutral connections on the PCIS logic relays. Corrective action
included reworking the loose electrical connections.

At the time of this event, the reactor was in cold shutdown, with the Reactor
Mode Selector Switch in " SHUTDOWN", reactor pressure was zero psig, and )
reactor coolant temperature was 116 degrees Fahrenheit. All control rods were
fully inserted. This report is submitted pursuant to 10CFR50.73(a)(2)(iv).
This event posed no threat to the health and safety of the public.
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REASON FOR SUPPLEMENT

This report is being submitted to supplement the initial report regarding the
root cause investigation and resulting corrective actions.

The information provided in this LER supplement regarding the root cause
investigation into the unexpected closures of.the Main Steam Isolation Valves
(MSIVs) and subsequent corrective actions is summarized from applicable
portions of the information provided to the NRC in response to Confirmatory
Action Letter (CAL) #86-10, dated April 12, 1986. Reference Boston Edison
Company (BECo) correspondence, Ltr. No. 86-062, dated May 15, 1986; Ltr. No.
86-079, dated June 16, 1986; and Ltr. No. 86-128, dated August 29, 1986.
Portions of this information were also provided in supplemental Licensee Event
Reports (LERs) 86-008-01 and 86-010-01.

EVENT DESCRIPTION

On March 22, 1986, at 1739 hours, an unplanned (Group I) isolation of the
Primary Containment Isolation System (PCIS) occurred resulting in closure of
the eight (8) MSIVs and the main steam inboard drain valve. The remaining
three (3) Group I isolation valves include the main steam outboard drain valve
and two (2) reactor water sample valves. At the time of the event, the
outboard drain valve did not close (by design) and the two (2) reactor water
sample valves were already in the closed position. There was no annunciation
or computer printout of what had initiated the Group I lsolation trip signal.

At the time of this event, the plant was in cold shutdown, reactor coolant
temperature was 116 degrees Fahrenheit and reactor pressure was zero psig.
The reactor mode selector switch (RMSS) was in the " SHUTDOWN" position and all
control rods were fully inserted.

.

CA_USE

The root cause investigation regarding this event was included in the root
cause investigation effort conducted by a task force established to
investigate the MSIV closure events of 4-4-86 and 4-12s86 (Reference LER
86-008-01, 86-010-01, and CAL 86-10).
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Using a Kepner-Tregoe (K-T) like change analysis process and other
investigation techniques, extensive testing and evaluations of the potential
root cause(s) of the MSIV closures were performed. The results of the testing
indicated that the instrumentation and associated circuitry were operating
properly. Physical inspections and walkdowns of assos,iated relays, contacts,
and wiring identified loose neutral connections in the RPS/PCIS circuitry.
Reactor water level instrument sensitivity to vibration was also evaluated as
a potential contributor to this event. Testing was performed to identify any
excessively sensitive water level instruments. Based on the results'of this
testing, none of the water level instruments were considered sensitive enough
to contribute to spurious isolation signals.

Boston Edison Company's (BECo's) inspections, analysis, and actions taken 1

since these events have been extensive in attempting to determine the cause(s) !

of the unplanned MSIV closures. Although the root cause(s) of the unplanned
MSIV closures could not be established with certainty, the loose' neutral
terminations in the PCIS/RPS circuitry are believed to be the most probable
cause.

CORRECTIVE ACTION

The loose neutral electrical terminations in the PCIS/RPS circuitry were
,

reworked to eliminate these conditions as possible contributing factors to !

future events. The original Model "SB-1" RMSS was replaced with a Model
"SB-9" to preclude RMSS intermittent contact malfunction as a possible ,

'contributor as described in LER 86-008-01.

Because the root cause for the unplanned MSIV closures could not be
established with certainty, a temporary test procedure (TP88-76) was developed
to conduct additional testing and monitcring during the restart Power
Ascension Program. The details for the Power Ascension Program are discussed
in the correspondence regarding CAL #86-10.

General Electric was contracted to supply the Transient Analysis Recording !
System (GETARS) for the Power Ascension Program (TP88-76) Testing. During i
TP88-76 testing, twenty-eight individual digital signals were monitored in
Reactor Protection System (RPS) panels C915 and C917. These signals were one
of each of the following from the four PCIS sub-channels:

* Reactor Vessel Low Low Water Level
* Steam Tunnel High Temperature
* Main Steam Line High Flow
* Main Steam Line Low Pressure

PCIS Group I Isolation Relay*
,

Reactor Vessel High Hater Level* ^

* Main Steam Line High Radiation

I
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These signals were extracted from unused contacts on the associated relays,
wired out to terminal blocks and monitored by GETARS. Additionally, eight
resistive voltage divider circuits (two per PCIS sub-channel) monitored RMSS
bypass circuitry.

I

Finally, four analog (NON-Q) signals were used to monitor reactor vessel
pressure and reactor vrcsel water level. The analog signals were read by high
quality, high input impedance amplifiers to preclude interference with Control
Room indication. One spare contact from the RMSS was used to monitor switch
movement.

The results of the Power Ascension Program testing and monitoring have
confirmed that the implemented corrective actions have resolved the unplanned
MSIV closures and scrams.

SAFETY CONSE0VENCES

The MSIV's are designed to fulfill the following objectives:

Prevent excessive damage to the fuel barrier by limiting the loss of*

| reactor coolant from the reactor vessel resulting from either a major
| leak from the steam piping outside the primary containment, or a

malfunction of the pressure control system resulting in excessive!

steam flow from the reactor vessel.

Limit the release of radioactive materials by closing the nuclear*

system process barrier in case of a gross release of radioactive i

materials from the fuel to the reactor cooling water and steam.

Limit the release of radioactive materials by closing the primary*

containment barrier in case of a major leak from the nuclear system
inside the primary containment.

i

Since this event would not have prevented the fulfillment of the above stated !

objectives and since the reactor was in the cold shutdown condition when the ;

event occurred, the consequences of this event were determined to be of no I

safrty significance. This event posed no threat to the health and safety of
the public.
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SIMILARITY TO PREVIOUS EVENTS

A review of the similarity of the subject events.to previous events was
conducted. The review revealed that 6 previous MSIV closures have occurred
when the RMSS was in other than the "RUN" mode. The dates of those events
were 10/3/72, 7/27/75, 4/9/78, 4/4/86, 4/12/86 and 4/15/86.

On October 3,1972, the RMSS was placed in the "STARTUP" position
approximately 20 minutes prior to the scram. As reactor pressure was reduced,
the " main steamline low pressure" alarms, Channels "A" and "B" were received.
The MSIVs then went closed and caused the subsequent and expected reactor
scram.

On July 27, 1975, again with the RMSS in the "STARTUP" position, the MSIVs-
closed with reactor pressure at approximately 900 psig, resulting in a reactor
scram.

On April 9,1978, the RMSS was placed in the "STARTUP" position approximately
9 minutes prior to the scram. The " main steamline low pressure" alarms had
been in fcr approximately 4 minutes when the MSIVs closed and resulted in a
reactor scram.

On April 4,1986, with the RMSS in the "STARTUP" position, the MSIVs closed
with reactor pressure at approximately 900 psig, resulting in a reactor scram
(Ref. LER 86-008-01).

On April 12, 1986, with the RMSS in the "STARTUP" position, the MSIVs closed
with reactor pressure at approximately 900 psig, resulting in a reactor scram.
(Ref. LER 86-008-01).

On April 15, 1986, the plant was in cold shutdown and the RMSS was in the
" SHUTDOWN" position when a Group I isolation was received. No alarms had come
in prior to or at the time of the isolation which were related to this event
(Ref. LER 86-010-00).

These six events were similar to the March 22, 1986 event in that an
inadvertent MSIV closure occurred with the RMSS out of the "RUN" position and
plant conditions such that the isolation should not have occurred. Since
these events occurred over a long period of time with many controlled
shutdowns having been performed during the interim periods, these events are
considered to be isolated events having a potential intermittent mode switch
malfunction, spurious reactor high water level signals or loose neutral
connections as potentially common factors.
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ENERGY INDUSTRY IDENTIFICATION SYSTEM (EIIS) CODES

The EIIS codes for this report are as follows:

COMPONENTS CODES

Valve, Isolation (MSIVs) ISV
Switch (Mode) HIS

SYSTEMS CODAS

Containment Isolation Control System (PCIS) JM
Engineered Safety Feature Actuation System (PCIS/RPS) JE
Plant Protection System (RPS) JC
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