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SUMMARY
Scope:

The resident inspectors conducted a routine inspection in the following areas.
operational safety verification, maintanance observation, surveillance observa-
tion, actiun on previous inspaction findings, on-site followup on the B recir=
calation pump shaft crack, and reportable occurrences. The insgactors
conducted backshift inspections on November 17, and December 5, 12. 19, 1990
and January 2, 1991.

Results:

During this inspection period one violation was identified. An operator failed
to follow procedures on November 24, 1990, for placing the secona RWCU pump in
service at the required reactor pressure which resulted in a RWCU iso.ation,
paragraph 3. This violation does not appear programmatic in nature, The
manaul scram that was initiated on November 24, 1990, due to control assemblies
drifting out of sequence exemplifies poor planming by ooerations. Taken
together it appears that startup activities may have been rusched.

The coordination of management, engineerir = and maintenance for the chanie out
of the A and B recirculation pump interna:. was excellent during the recovery
operations as indicated by a total dowr time of 12 days.
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On November 24, 1990, the plant entered mode 2, startup, and was
declared critical at 0833, The operators opened the inboard M51Vs
when reactor pressture reached six psig. Reactor vesse) leve) began
to decrease due to the steam line drains being open. A seto
control rod drive pump was started to prevent the level docrease.
The rondensate rv~cem was not ready to tuppl‘ water tu the vessel due
to low condensate temperature, The second CRD pump recovered reactor
vessel level, but caused excessive cooling water differential pressure
across the CRDMs. The exce:zsive differential pressure caused
12 control rods to drift in 1 te 3 notchs, 6 rods in the same group
were out of sequence with the startup puil sheetr. Technical Speci-
fication 3.1.4.2, only allows three rods out o” sequence in the same
?roup. With more than 3 rods out of sequence, additional reds rotion
8 prohibited except by scram. The apns-ent cause of the manual
scram was due to poor planning. The licensee appeared to rushed the
startup without ensuring the plant was capable or prepared for the
next evolutior. The plant commenced its second reactor startup in
this 1inspection period and achieved criticality at 1848 on
November 24, 1990,

On November 24, 1990 the RWCU system {soiated during the transfer
from the pre-pump m.de of operation to post-pump mode of cperation.
The system isolatec on a high delta-flow fsolation signal. The
operator began shirting from the pre-pump mode to post-pump mode at
25 psig reactor pressure; however, the Integrated Operating Instruce
tion (101) 03-1-01-1, Cold Shutdown to Generator Carrying Minimum
Load, required the transfer after 100 psig. Additionaily the
operator started the second RWCU pump at a reactor pressue less than
10D psig. This was contrary to 101 which required placing the second
pump in service at approximately 200 psig. These actions caused flow
perturbations which resulted in a high differential flow signal being
present after the 45 second timer had timed out. The failure to
follow procedure 1s a violation of 75 6.8.1.a and will be documented
as violation 90-25-01.

On November 27, 1990, during the performance of surveillance
06-0P-1P75-M-0001, Standby Diese! Generator 1. (Division 1) monthly
functional test, large oscillations of generator field voltage, field
current and output current were diejlayed on the local control panel
with the generator loaded at 5000 KW, The g-riiator output breaker
tripped open at approximately 1255 due to t.e oscillations. The
diesel continued to run untfl it was manually shutdown for corrective
maintenance. Investigation inte this failure revealed that the
generator field voltage s1ip rings displayed more than expected
amounts of carbon deposits. Upon cleaning the generator slip rings,
a test run was performed successfully. This failure was classified
as a valid feilure. The frequency of the generator carbon brush and
s1ip ring inspection was increased from an annual to a quarterly
inspection,



On December 10, 1990, at approximately 1033 a reactor scran occurred
on low reactor vessel water level due to an instrument aiy piping
rupture. The loss of instrument air caused the corndensate and
feedwater system minimum flow valves to fail open which diverted
feedwater to the main condensor. Systems responded as expected. The
condensate system minimum flow valves, N19F504 A/B failing open
caused a trip of the reactor feed pumps on low suction flow. High
Pressure Core Spray (HPCS) wuto inftiated and RCIC was manually
fnitiated, Vessel water level reached a minimum of =72 inches prior
to the restart of the "B" reactor feed pump. Investigstien by the
licensee of the root cause of the ruptured instrument air piping
revealsd that an elbow joint downstream of the inlet isolation valve
on the turbine bui'ding instrument air station had a failed soldered
Joint. The failure occurred on a copper 2 inch 90 degree elbow. The
elbow connection was made using a 50-50 tin-lead solder. The elbow
Joint was reworked and verified acceptable by ultrasonic test (UT).
Reviews Ly the 'icensee showed tha! 9 other connections had been made
during refueling outage 4. "“noop" and UT was completed on these
solder connections. One additional contection was ‘HAentified as
unsatisfactory. On December 12, 1990, the unit commenced startup and
achieved criticality at 2147.

On December 18, 1990, following an increase in vibration en tha B
recirculation pump to approximately 20 mils, a controlled rec:.or
shutdown was inftiated. A low roactor water leve) scram occurred at
approximately 18% reactor prwer due to the loss of feedwater control.
The plant was taken to cold shutdown to investigate the cause of the
high vibration on B Recirculation pump (paragraph 6). An immediate
investigation was conducted to determine the cause of the reactor
feed pump A malfunction which resulted in the feed pump turbine
tripping on high discharge pressure. The licensee fnvestigation
reveaied that the operator at the control station noticed the A feed
pump minimum flaw valve, N21-F503A, cycling from full open to full
closed. The decision was made to transfer to the startup level
controller. The startup Tevel control valve, N21F513 closed partially
and RFP flow dropped below the minimum flow setpoint and the flow to
the vessel started dropping to *be low level trip setpoint. Although
RCIC automatically started injecting into the vessel the reactor
scrammed on low level at approximately 2116. AN safety system
performed as expected during the transient. The minimum water level
reacned was -25 inches as indicated on the wide range level instru-
mentation. The licensee took as found data on the A and B reactor
feedwater pump High Speed Stop (HSS) and Low Speed Stop (LSS) versus
speed setting piston position data. The results indicated that the
HSS on the EAP actuator had been changed from 1.6 to 1.43 inches for
the stroke of the speed setting piston on the B RFPT, tut not on the
A RFPT 1imit switch. The proper setting was perforeec on the A RFPT
Himit switch and a 2 inch level setpoint test was performed at
approximately 17 percent power to verify stable operation.

Mo violations or deviations were identified.







On-site Followup on Byron-Jackson Pump Shaft Crack at Grand Gulf (93702)

Following an unscheluded shutdown of the plant on December 18, 1990, the
licansee investigated the caused of high vibration on the B
recirculation pump. The investigation resulted in the testing and
disassembly of the B recirculation pump. The result of the licensee
investigation revealed a thru-wall crack on the B recirculation pump
shaft as documented in MNCR 287-90 in the transition area. The crack
extended 150 degrees around the shaft.

In May 1989, the B shaft was found with a through-wall crack (1.35")
which extended approx mately 320 degrees around the shaft and the A shaft
had a depth crack (.950"). Details of the May 1989 shaft crack is
documented in Inspection Report 89-15. The origina)l shafts were sent to
Geners] Electric (GE) for analysis to determine the riot cause of the
failure. GE results indicated that through wall crack propagation
resulted from cracks that were thermally inftiated by a high cycle thermal
fatigue mechanism in the region where seal purge flow interacts with hot
reactor water. The propagation of initial cracks to shaft failure (i.e.
through wall) 15 a result of ocrasional mechanical loading at puug high
speed low flow (~40%) conditions. Under these conditions, G
contluded that the nump fs pushing water against the partially closed flow
control valve. This creates a back pressure on the pump impeller and
shaft. A shaft wiih a crack experiences a degradation of stiffness in the
same plane as the crack. This allows the shaft to bow when expnsad to
this mechanical stress which in turn can cause the crack to propagate to a
through wall condition.

Based on assessments by GE, an independent consultant and NPE, a decision
was made to defer pump shaft change outs from RFO4 to RFO5. The pump
internals had already been purchased in anticipation of changing them out
during RFO4. Although the change out 1s considered a "like for 1ike"
replacement, the new impeller has a diameter 1/8 inches less than that of
the original impellers. The radial difference is 1/16 inch for a normai
impeller diameter of 34". The dimensional tolerance on the impeller
radius is 1/64". The differences has been addressed by Byron Jackson and
the licensee through a safety evaluation and determined to be insignificant.
The mixing of hot reactor water with seal purge (cold water) in the
transition region of the pump shaft was determined to be the most probable
cause of the through wall cracks.

GE SIL No.- 511 recommends that reduced seal purge flow be considered
for GE BWR recirculation pump manufactured by B-J to reduce the severity
of thermal stresses in pump shafts and covers. GE recommended zero purge
flow be used for future pump operation to reduce the severity of cyclic
thermal stresses at the shaft and teat exchanger. The licensee
implemented this change through revisions to procedures. A safety



evaluation was performed to address the implications relative to the
provisions of 10CFR50.59 for operation with zero sea) purge flow to the
reactor recirculation pump shaft seal assemblies.

The plant commenced startup on December 29, 1990 and was at operational
condition 1, Power Operation, at 0437 on December 30, 1990.

7. Reportable Occurrences (90712, 92700)

The event reports listed below were reviewed to determine (f the informa-

tion provided met the NRC reperting requirements., The determination
included adequacy of event descriptiun, the corrective ezction taken or

planhed, the existence of potential generic problems &id the relative
safety significance of each event. The inspectors used the NRC enforcement
uidance to determine if the event met the criterion for licensee
dentified violations,

(Closed) LER 90-021, Uncontrolled Lowering of a Fuel Bundle. On
October 24, 1990, during a ¢ 2] move, a ful\r grapplied fuel bundle
wat lowered into the vesse! in an uncontrolled manner. This was
caused by independent failures of redundant refueling equipment brake
systems. This eavent was documented in NRC inspection report 90-23,
This LER 1s closed.

(Closed) LER 90-022, Loss of Shutdown Cooling due to Inadeguate
Procedure. This event was documented in NRC inspection report 90-23.
This LER will be administratively closed and the corrective actions
tracked under violation 90-23-02.

The licensee made a preliminary 10 CFR 50.72 report on the as found test
results for the 20 MSRVs removed during refueling outage four. Fifteen of
cwenty MSRVs failed the technical specification test criteria of plus or
minus 1 percent of the name plate set pressure. Three of the 15 valves
failed at greater than plus or minus 3 percent of set pressure. A1l 15
calves failed low and none of the valves were reinstalled in the plant,
fhe valves will be inspected at a later date.

8. Action on Previous Inspection Findings (92701, 92702)

(Closed) Tnspector Followup Item 88-25-02, Review the corrective actions
on standby 1iquid control system safety system functional assessment. The
licensee identified 96 items for resolution during the assessment. A1l
items have been resolved, with the exception of three, determination of
heat trace operability, inadequate temperature control band for the SLCS
over the full range of sodium pentaborate concentration, and the sodium
pentaborate saturation temperature listed in the annual FSAR update appears
to conflict with the technical specifications. The licensee addressed
these items by submitting a proposed TS chanje in June 1989 and a revised
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submittal in May 1990. This submittal is under review by the NRR. The
resolution of these final items has been addressed by the proposed 1S
amendment process. This inspector followup item is closed.

(Closed) Inspector Followup ltem B9-23-02, Review corrective action on
instrument air dew point. The licensee has modified the instrument air
dryer muffler system. The air dryer system is maintaining dew point below
the <40 degree requirement. This item is closed.

(Closed) Inspector Followup Item 90-11-01, Relabel the components in
diesel generator pane! P400 and P401. The components have been labeled.
This item is closed.

Exit Interview (30703)

The inzpection scope and findings were summarized on January 4, 1991,
with those persons indicated in paragraph 1 above. The licensee did not
identify as proprietary any of the materials provided to or reviewed by
the inspectors during this inspection. The licensee had no comment on
the following inspection findings:

Item Number Descriptien and Reference
VIO 90-25-01 Failure to follow procedure for placing in

service the second RWCU pump, paragraph 6,
Acronyms and [nitialisms

ADHR S~ Alternate Decay Heat lemoval System
ADS - Automatic Depressurization System
APRM - Avera?o Power Range Monitor

pa

ATWS Anticipated Transient Without Scram
BWR - Boiling Water Reactor

CRD - Control Rod Drive

CROM « Control Rod Drive Mechanism

DCp - Design Change Package

G~ Diesel Generator

ECCS - Emergency Core Cooling System
ESF - Engineering Safety Feature

FCV = Flow Control Valve

FSAR = Final Safety Analysis Report
HPCS High Pressure Core Spray

HPU =« Hydraulic Power Unit

& ~ Instrumentation and Centro)

IfF] - Inspector Followup Item

(¢) Integrated Operating Instruction
Lco - Limiting Condition for Operation
LER - Licensee Event Report



WPCI
LPCS
MSIV

NPE
NRC
POS
P&ID
PSW
QOR
RCIC
RHR
RPS
RWCU

SLCS
501
SRV
55w
TCN
TIPS
15
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Low Pressure Core Inject ion
Low Pressure Core Spray

Main Steam Isolation valve
Maintenance Work Order
Nuclear Plant Engineering
Nuclear Ro?ulatory Commission
Pressure Differential Switch
Piping and Instrument Diagram
Plant Service Water

Quality Deficiency Report
Reactor Core Isolation Cooling
Residual Heat Remova!

Reactor Protecticn System
Reacter Water Cleanup
Radiation Work Permit

Standby Liquid Contro! System
System Operating Instruction
Safety Relief Valve

Standby Service Water
Temporary Change Nutice
Traversing In-Core Probe System
Technical Specification



