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W. T. Cottle

December 21 1990

U.S. Nuclear Regulatory Commission
Mail Station P1-137
Washington, D.C. 20555

Attention: Document Control Desk

SUBJECT: Grand Gulf Nuclear Station
Unit 1
Docket No. 50-416
License No. NPF-29
Manual Scram Due To Rod Pattern Control Lockup
LER 90-026

GNRD-90/00011

Attached is Licensee Event Report (LER) 90-026 which is a final report.

Yours truly,

M F~~h

WTC/BAB/cg
attachment:
cc: (See Next Page)
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cci Mr. D. C. Hintz (w/a)
Mr. R. B. McGehee (w/a)
Mr. N. S. Reynolds (w/a)
Mr. H. L. Thomas (w/o)
Mr. J. L. Mathis (w/a)

| Mr. Stewart D. Ebneter (w/a)|

Regional Administrator ~
U.S. Nuclear Regulatory Commission
Region 11
101 Marietta St., N.W., Suite 2900
Atlanta, Georgia 30323

Mr. L. L. Kintner, Project Manager (w/a)
Office of Nuclear Reactor Regulation '

U.S. Nuclear Regulatory Commission
Mail Stop 11021
Washington, D.C. 20555
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bcc: Mr. P. E. Alberstadt (w/a)
Mr. C. W. Angle (w/a)
Mr. B. A. Burke (w/2)
Mr. R. W. Byrd (w/a)
Mr. M. A. Dietrich (w/a)
Mr. J. L. Ensley (w/a)
Mr. W. K. Hughey (w/a)
Mr. C. R. Hutchinson (w/a)
Ms. F. K. Mangan (w/o)
Mr. M. J. Meisner (w/a)
Mr. G. W. Muench (w/a)
Mr. T. E. Reaves (w/a)
Mr. J. L. Robertson (w/a)
Mr. F. W. Titus w/a)
Mr. G. A. Zinke w/a)
SRC Secretary (w a)
File (LCTS) (w/2)
File (RPTS)(w/a)
File (NL) (w/a)
File (Central) (w/a) ( 8 )

INP0 Records Center (w/a)
Suite 1500
1100 Circle 75 Parkway
Atlanta, Georgia 30339

Mr. F. A. Spangenberg (w/a)
Illinois Power Company
Clinton Power Station
P.O. Box 678
Clinton, Illinois 61727
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During a reactor startup on November 24, 1990, a manual scram was
inserted following a lockup of the rod pattern control system (RPCS). The
lockup was caused by multiple control rods drifting out of sequence due
to the excessive dif ferential pressure of the control rod drive (CRD)
cooling water. CR0 system cooling water flow was maximized to increase
reactor water level. Operators were aware that an elevated CRD cooling
water dif ferential pressure could cause rods to drif t.

The transient of reactor water level has been attributed to open drain
valves in the main steam lines coupled wit? vacuum established in the
main condenser. A contributing factor to the transient was the
unavailability of condensate during the reactor startup sequence due to
depressed ceadensate temperature. The startup procedure was judged to be
inadequate. The startup procedure has been amended to specify main steam
line drain valve lineups and the minimum hotwell temperature requirement.

Reactor control systems functioned properly; no equipment was observed as
having malfunctioned. The lockup of the RPCS as a consequence of the
drifting control rods occurred as designed.

- ,

7*J ** "'



_.. . . . . . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ - _ _ _ _ _ _ _ - _ _ _ _ _ _

Attachment to GNRO-90/00011,

==c ama
* u muc6 an atovtaroav coms ..a

LICENSEE EVENT REPORT (LER) TEXT CONTINUATION a m asoove=o m iu
exmass av =

9 Accury esAmet na
oocast muussa LI8 .3 A huussa les PAGE tai

" t!n.'' C'J,f'T:"*a ! :
,

Grand Gulf Nuclear Station 0 |6 |o j o |o |4 |1 16 910 - 012| 6 O !0 Oln oF 0|4-

rm n - . = == = , , n n
-

t

A. Reportable Occurrence

A manual scram was inserted on November 24, 1990 during a reactor
_cartro. This event is reportable per 10CFR50.73(a)(2)(iv).

8. Initial Conditions

The plant was in Operational Condition 2, startup, with reactor water at
approximately 238 degrees F and 10 psig.

C. Description of Occurrence

On November 24, 1990 at approximately 1209 hours, a manual scram was
inserted following a lockup of the rod pattern control system (RPCS)
(Ells Code: XC). The lockup was caused by multiple control rods driftino
out of sequence due to the excessive differential pressure of the control
rod drive (CRD) cooling water. The lockup feature of the RPCS operated
as designed, preventing control rod movements other than towards the
fully inserted position. The manual scram was necessary because other
changes tc control rod positions were prohibited by Tecnnical
Soecifi:ation 3.1.4.2.

During reactor startup mth all four inboard main steam isolation valves
(MSIVs) closed and the reactor water cleanup system (RWCU) discharging
the major portion to the condenser, the reactor water level decreased
from approximately +3d inches to +26 i":hes on the narrow range level
instrumentation when the first MSIV was opened. Level then helu steady
and the other three inboard MSIVs were opened. Water level increased
about 1 inch while these three MSIVs were opened.

Reactor water level appeared stable for several minutes with all four
MSIVs open, but then decreased again. RWCU flow to the main condenser
was secured as the level indication continued to decrease. CRD system
cooling water flow was maximized with the one CRD pump in service in an
attempt to increase reactor water level. Operators were aware that an
elevated CRD cooling water differential pressure could cause rods to
drlTt. The second CRD pump was started when level did nat stabilize; CRD
coolino water flow then caused twelve CRDs to drif t out of their
pre-plianed position. Reactor water level stabilized at +16 inches and
increased to +37 inches. The second CRD pump was removed from service
after the level stabilized at +37 inches.
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Twelve control rods had drifted out of their pre-planned position when
CRD flow stabilized reactor water level. Only six of these twelve
control rods were actually out of sequence. The RPCS prevented rod
movements other t1an toward the fully inserted position.

D. Apparent Cause:

The transient o' reactor water level has been attributed to open drain
velves in the main steam lines coupled with vacuum established in the
main condanser. Drain lines are featured near the MSIVs, the main steam
stop and control valves, and the bypass stop and control valves. When
the first MSiv was opened, reactor water flashed due tu +.he pressure
decrease. The CRD cooling water flow rate from one pump was incapable of
recovering reactor water level in a timely manner. RWCU aischarge to the
main condenser was secured to conserve reactor water inventory.

A contributing factor to the transient was the unavailability of
condensate during the reactor startup sequence due to depressed
condensate temperature. Startup usually has the condensate system in the
long cycle cleanup configuratisn to achieve proper condensate
temperature. Previous reactor startups have routinely used CRD water to
moderate vessel water level without condensate flow and without resulting
in significant transients. The condensate temperature was low due to the
condensate system having been in the short cycle cleanup configuration
the evening prior to reactor startup for calibration of a condensate
system control valve.

The startup procedure was judged to be inadequate. Insufficient
procedural requirements permitted the drain valves to be maintained open
with the MSIVs open and vacuum established in the condenser.
Additionally, a minimum hotwell temperature was not a prerequisite to
startup.

E. Supplemental Corrective Action (s)

The startup procedure has been amended to specify main steam line drain
valve lineups and the minimum hotwell temperature requirement. The
isolation of main steam line drains and availability of "-densate to
moderate vessel level transients during startup should p u lude the
recurrence of this event.
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F. Safety Assessment

The lockup of the RPCS as a consequence of the drifting contro.1 rods
occurred as designed. Reactor control systems functioned properly; no
equipment was observed as having malfunctioned. The drifting rods were
anticipated in response to operator actions to control a reactor vessel
water level transient during a startup. No usage factor was incurred as

,

a consequence of the reported occurrence. The safety of the general
public was not compromised by this event,
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