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REASON FOR SUPPLEMENT

This supplement meets the previous cormitment to ildentify the results of the
investigation regarding “he impact ¢ the modification (PDC 90-14) on the ability
to restart the reactor recirculation motor generator (MG) set 'A' after the July 2,
1990 event. The irvestigation had not been completed when the initial report was
submitted. This report also provides additional detail in the cause and corrective
action sections.

EVENT DESCRIPTION

On July 3, 1990 at 0500 hours, & controlled shutdown from power was completed when
the reactor mode selector switch (RMSS) was moved from the RUN position to the
SHUTDOWN position while at 30 percent reactor power. This action was taken in
accerdance with step 8 of procedure 2.1.5 (Rev. 36) Attachment 1 section 'G',
“Controlled Shutdown With One Recircfulation?! Pump Qut Of Service", and resulted in
the expected Reactor Protection System (RPS) scram signal and scram. This action
was taken near the end of a 24 hour Limiting Condition for Operation (LCO) for an
inoperabie Recircuiation System loop. The resulting systems responses occurred as
expected and licensed operator responses were in accordance with precedures.

Failure and Malfunction Report 90-204 was written to document the initiation of the
shutdown. The NRC Operations Center was notified in accordance with 10 CFR 50.72
on July 3, 1990 at approximately 0419 hours.

The shutdown occurred when the Reactor Vessel (RV) pressure was 952 psig with the
RV water temperature at approximately £39 degrees Fahrenheit.

BACKGROUND

The Reactor Recirculation System consists of two recirculation pump loops ('A' and
‘B') external to the RV. The purps provide the driving flow ¢’ water to the jet
pumps that are internal to the RV. Each external loop contains one high capacity
motor driven recirculation pump and two motor cperated vaives for pump isolation.
The recirculation loops are part of the nuclear system process barrier and are
located within the primary containment structure (Drywell). The recirculated
coolant consists of water which has been subcooied by incoming feedwater. This
water passes down through the annulus between the RV wall and the core shroud. A
portion of the coolant exits from the RY and passes through the external
recirculation loops ('A' and 'B') to become the driving flow for the (Loop 'A' and
'B') jet pumps. Each recirculation pump/motor is controlled by its individual
motor-generator (MG) set. Each pump ('A' and 'B') motor is a variable speed,
alternating current (AC), induction type motor that can drive the pump over a range
of 20 percent to 102 percent of rated pump speed. The MG set, located outside the
Drywell, supplies variable frequency and variable voltage power to the
recirculation pump motor. Each MG set consists of an induction moter that drives a
synchronous generator via a variable speed coupling (fluid drive). The generator
speed is adjustable by an individual controller that functions te control the
generator's ovtput frequency and, thereby, the pump/motor speed.
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RUN position to the SHUTDOWN position in accordance with procedure 2.1.5 Attachment
1 Section 'G' step B. The Unusual Event was terminated at 0503 hours. Temporary
Modification 90-20 was removed from the MG set 'A' control circuitry on July 3,
1990 after the shutdown was complieted.

CAUSE

The cause for the MG set 'A' drive motor breaker trip and generator lockcut, and
incomplete startup sequence trip(s) was investigated by a multi-discipline task
force. The task force included personnel from the Plant and Nuclear Engineering
Departments, and was augmented by General Electric personnel having design and
technical experience with recirculation MG set controls.

The cause for the MG set 'A' drive motor trip and generator lockout was attributed
to a generator loss-of field duc to low generator field voltage. The low field
voltage was caused by oscillations of the MG set voltage regulator. Investigation
indicated the most probable cause of the voltrage oscillations was a defective
voltage adjust potentiometer in the voltage regulator. Other contributing causal
factors included Zener Diode 2ZD and Transformer 47 that were found not to be in
optimum condition when troubleshooting of the MG set 'A' voltage regulator was
performed.

Tl T A —

The cause for the MG set 'A' incomplete startup sequunce trip(s) was insufficient
vrecirculation pump differential pressure. The differential pressure permissive was
not achieved for 4.5 seconds (or greater) during the 20 second startup sequence
interval. The differential pressure was insufficient because the pump, although
starting during the startup sequence, was not supplied with enough torque to
achieve the required speed during the startup teguence. The required torque is
greater while pressurized because reactor pressure pushes the shaft upward against
the upper thrust bearing. The speed control systems for MG sets ‘A’ and 'B' were
previously modified (POC 90-14) while shutdown during the March - April, 1990
mid-cycle outage. The impact of modification (POC 90-14) on the ability to restart
the MG set 'A' was analyzed and the modification greatly increased the speed at
wiich the Scoop Tube positioner ramped back from its startup position. This led to
loss coupling and a shorter time period to break away the pump and establish the
rump differential pressure. The purpose of this modification was to alleviate
operating difficulties (chiefly, speed instabilities) in the speed control loops.
It involved removing the error 1imit networks, the speed controllers, and severing
the speed feedhack signa!. To prevent an excessive rate of change from beiny
irsertea at the Contrcl Room manual control stations, a rate-of-change limiter
(‘'rate limiter") was installed in each control loop immediately downstream of the
wmanual controller. This effectively limited excessive rates of change which may
have teen inserted by operators. Post modification testing for PDC 90-14 was
satisfactorily completed and the testing did not identify similar incomplete
start-up sequence trip. Testing and evaluations were conductec by the
multi-discipline task force and it was determined that the most probable cause was
insufficient recirculation pump differential pressure during sta-t-up.
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- ~ i o 4 A a £
.4 ! z X
at | > 3 3 < .
z — § B X T ¢
- > O & B ™ -
x = | 1 y 3 .
- M
O = L - - -
.-» "~ = . d + . v
! T OO O P .
w < i S 3 a
x o 2 ) y 3 - >
> O D S ¢ b &
, ol " - T +
< > z . v LTS D < +
- 1L < & v o * -
- : - - = E @ T
- ] B . 2 ; .
(L% | - L = 4
' - ) &L ) & I~ N
. ! "y . ¥ d i A SV -~
w - 1 S £ & » > [ g ¥ >
@ X 2 > —) | €N P . v @+
- ~ N ) £ 04 & < y 4t
e . | - 4 — e £ O N U - L 3
- -
. J iy » > i
L o ‘ » E vi D C+
s } I O ¢ . v L - ) « -
- P O @ T - 2 = - =
= b E o O O o+
» D o B - b X o
i - ' ! ) E - R e
# -1 ) O -
i . X a B ) ) &
. | B X r: 3 L ) Q i (=
i | 3 £ Q. < e = § £ .
- . ¢ 1 . E . - [ ’ £
R 2
a
m
2 h - — oo

X £
Q@ -
&
(&S )
i

: "
3 y €
e E y +
\ A
. . g = £ Q i
- i b <
. . £
£ O £ +
N o o~ o D 4
. il £ <
£ bt . -
J LAk . -
‘| ¥ 5 > & )
— - O D W O D
K @ b ) £
£ > . ) o =

4

-

QD +

-
i




NRC FONM 3864 UB NUCLEAR REGULATORY COMMISSION
180 APPROVED OMB M1 11600104

EXPIRES 3.

L|CE~SEE EVENT REPORT (LER, ESTIMATED BURGEN PER RESPONSE TO COMPLY WT

COMMENTS RECARDING BURDEN ESTIMATE TO THE REC
TEXT coNT'NUAT’ON Ab:{,l REPORTS ’MA!:;GQM‘(N"O“AN:_.M \P-630 L,; N'\)Z

OF MANAGEMEN™ AND BUDGET WASHINGTON, DC 20603

THIS

INFORMATION COLLECTION REQUESY 500 MRS FOF WARD

OROsS
LEAR

REGULATORY COMMISSION WASHINGTON DC 20866 AND 7O
THE PAPERWORKE REDUCTION PROJECT (315001041 DFFICE

SRRy o, (1) BOCKET Womeeh 2) LER NUMBER (61 PAGE (3

L

SEQUENT 1AL €V SION

% -
o NoMBE B NoMBE R

Pilgrim Nuclear Power Station 0 |5 0|0 '101'1 ‘)\ .4191 0 ...jU Jl LU i"koﬂ 0le |OF

Q17

TEXT (¥ mave 0pace 18 MQuined. e sdditions’ NRC Form 3884 ) (1)

Additional testing of the MG sets/pumps 'A' and 'B' was performed on July 11, 1390
after startup. The testing was performed with the reactor power level at
approximately 35 percent, and with the RV pressure at approximately 950 psig. The
tests were performed in accordance with procedure TP 90-62 (Rev. 1) section 10.4
(Pressurized Starts of Recirculation Pumps 'A' and 'B'). The MG set/pump 'B' was
secured for testing at 1344 hours and a 24 hour LCO (A 90-96) began at that time.
The MG set/pump 'B' was started with satisfactory resuits at 1407 hours and the LCO
(A 90-96) was terminated at 1409 hours. The MG set/pump 'A' was secured for
testing at 1421 hours and a 24 hour LCO (A 90-97) began at that time. The MG
set/pump 'A' was started with satisfactory results at 1435 hours and the LCO

(A 90-97) was terminated at that time. Based on the satisfactory results of the
testing (TP 90-62) performed while shutdown and after startup, commercial service
was contirued.

Test procedure TP 90-46, "Recircuiation MG Set Voltage Regulator Tuning", was
partially performed to tune the voltage regulator for MG set 'A'. The purpose of
the testing was to adjust the stability and gain potantiometers of the voltage

the MG set 'A' volcage regulator began during a planned power reduction during the
weekend of July 27, 1990. The results of tuning the MG sct 'A' voltage regulator
revealed that the regulator is sensitive to voltage changes and speed changes.
During the MG set 'A' outage, the degraded voltage adjust potentiometer in the
vcltage regulator (General Electric model 357930SA211A4) was replaced. Other parts
found not to be in optimum condition in the voltage regulator inciuu.ng the 2CB
circuit board, Zener Diode 22D and Transformer 4T were also replaced. The
silicon-controlled rectifiers (STRs) were changed out to provide more
closely-matched characteristic SCRs.

The additional eguipment used for recording data on the MG set 'A' voltage
regulator control circuitry was connected to the voltage regulator portion of the
MG set 'A' via Temporary Modification 90-22. This temoorary modification was
removed during a system outage (MR19080445) in January 1991.

SAFETY CONSEQUENCES
This event posed no threat to the public health and safety.

The Recirculation System has two safety functions: (1) to assure an adequate fuel
barrier thermal margin foilowing a recirculation pump malfunction; and (2), assure
that a failure of the recirculation piping integrity does not comgromise the
ability of the RV internals to provide a refloodable volume. This event did not
involve the integrity of the recirculation piping.

A recirculation pump malfunction is within the analysis described in the Updated
Final Safety Analysis Report Chapter 14 (Station Safety Analysis). The UFSAR
Chapter 14 analysis bounds the analyses in the UFSAR Appendix R that includes a
tiip of the recirculation pump(s), recirculation flow control failure (resulting in
decreasing flow or increasing flew), and recirculation pump seizure (locked rotor).

regulator at selected speeds in accordance with the vendor manual. The tuning of |
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This report 1s submitted in accordance with 10 CFR 50.731a)(2)(%)(A) because of the
completion of a required shutdown.

SIMILARITY TO PREVIOUS EVENTS

A review was conducted of Pilgrim Station Licensee Eveat Reports (LERs) submitted
since January 1984. The review focused on LERs that involved a shutdown due to a
problem with the Recirculation System (Loop 'A' or 'B'). The review identified a
related event reported in [ER 50-293/85-003-00.

For LER 85-003-00, a shutdown was tompleted on February 10, 1985 at 0040 hours in
accordance with the Facility Operatiig License condition 3.E. The reason for the
shutdown was a trip of the Recirculat.on System Loop 'A' pump while at 30 percent
reactor power on February 9, 1985 at 043 hours. Prior to the shutdown,
recirculation pump hi/low oil level alirms occurred. [This alarm had occurred on
previous occasions and, when checked diring a subsequent outage, the actual oil
level was satisfactory. Further investigation had shown that the alarm was the
result of a false high level signal.] Based on the historical information, and
because an oil check requires entry into the Drywell, the oil level was not
immediately checked. Instead, and in accordance with procedure, the pump motor
bearing temperature was closely monitored with no perceptible temperature increase
noted until just before the pump trip. After initial investigation, an
(unsuccessful) attempt was made to restart the MG set/pump 'A'. After the
shutdown, entry into the Drywell revealed that the cause for the recirculation pump
trip was an oil leak at the oil packing gland surrounding the cooling water inlet
piping that penetrates the pump's motor housing. The oil leak resulted in a low
oil level and insufficient lubrication of the pump motor's upper bearings. The
damaged bearings were replaced and the oi] leak was corrected.

ENERGY INDUSTRY IDENTIFICATION SYSTEM (EIIS) CODES

The EI1S Codes for this report are as follows:

COMPONENTS CODES
Generator Set, Motor MG
Pump p
Regulator (Voltage Regulat RG
SYSTEMS

Reactor Recirculation System AD
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