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March 31, 1993

U.S. Nuclear Regulatory Commission
Mail Station P1-137

Washington,

Attention:

Subject:

D.C. 20555

Document Control Desk

Grand Gulf Nuclear Station
Unit 1

Docket l.o. 50-416

License No. NPF-29

Entergy Operations, Inc.

W. 7. Cottie

Update to Reactor Scram Due to Low Primary Water Tank
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LER 92~017-01
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Gentlemen:

Attached is Licensee Event Report (LER)

interim report.
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Mr. R. H. Bernhard (w/a)
Mr. D. C. Hintz (w/a)
Mr. R. B. McGehee (w/a)
Mr. N. S. Reynolds (w/a)
Mr. H. L. Thomas (w/0)

Mr. Stewart D. Ebneter (w/a)
Regional Administrator

U.S. Nuclear Regulatory Commission
Region II

101 Marijetta St., N.W., Suite 2900
Atlanta, Georgia 30323

Mr. P. W. O'Connor

Office of Nuclear Reactor Regulation
U.S. Nuclear Regulatory Commission
Mail Stop 13H3

Washington, D.C. 20555

W%&%ﬁ

92-017-01 which is an

|
t~1|-4rhl>-l-- - —-—-H—-ﬂ‘-




Attachment to CNRO-93/00041

o S US WUCLEAR REGULATDRY COMMISEION
” LPPROVED DME NG 2980 07K
LICENSEE EVENT REPORT (LER) SEMS U
FACILITY NAME 11 DOCKET NUMBER (3
Grand Gulf Nuclear Station 0151010101411 46 |1 ]oFlo B
TITLE &
Reactor Scram Due to Low Primary Water Tank Level Signal
EVENT DATE S | LER NUMBER (6 REPOKT DATE 17 OTHER CACILITIES INVOLVED 18/
MONTS | DAy .v;._,ui vEAE ‘3:‘;.::;" :fm MONT=] ey | veas FALILIT Y NAMWES DOCKET NUMBL RIS,
1 16101010y | |
! =l - |
plglols folals {2 tolalsi 1 dalolalslalels 048)010,0; | §
OFERATING [ THIB REPORY 15 SUBMITTED PURBUANT TO THE REQUIREMENTS DF 10 CFR £ /Onack one o/ mare o the falewg! IM1)
aoo:» 1] [meerw ‘ 20 a081c 1‘;_3 80.78i1(3 )i 7374
POWER |20 A08wIITI0 { B0 et 80 T3 @nw he BAll]
LEVEL . —
o) 11 010 |20 &0B | SO Mieri i |80 TRt OYMEPR ‘Sueci*y v Abitrec:
r—1 Beon ang v Texrt WRL Fpem
20 408 0 | 80 THeE B0 T3 @Y iwii R Moke
|20 OB M | B0 YSwiEa 80 7340} (35 wiii | 18
| 20 4w 1 1k | soTIWIRIIM B0 IBiwIZIN
LICENSEE CONYADT FOB THIS LER 13)
NAME TL TELEPHONE NUMBES
[ARES CODE
Rilev Ruffin / Licensing Specialist 163041 143347 = 12416 F
COMPLETE ONE 4 INE FOR EATS COMPONENT FA&1LURE DEBCRIBED % THIS REPORT (13
| 1 v 1 T [ {
cuust |svrmeu| comwonens | MASEZE  pEOmIAs | cavre [svemen | cowonent | wngrac  pemomaec
o | 4 | i I
| - k| " o |
| | % |
o S S T N | A . H W | i 2 1 1-1 3
T . - + -+
| | { i
‘ . o T i
;I T T T | | 1 1 .
BUPPLEMENT AL REPDRT EXPECTED 14 ] e paovﬂ Day | vEaR
£ PECTED WO DAY ! & ! SEEYQSS VE‘\ | i
s | YEE 117 yor compinte EXPECTED SUBMISSION CATE { W A I 0 & 'ilﬂ ‘
ABETRACY ‘Limit @ 1400 4peres & @EITCx vt FRET AINGIE spRce Topewetree (om (V8

On August 4, 1992, the reactor scrammed due to a fast closure of
the main turbine stop valves. The fast closure of the stop valves
occurred as a result of a main generator trip which was caused by
a low primary cooling water tank level signal. The erroneous signal
was generated due to perturbaticns in the Primary Water level
sensing circuitry. The perturbations in the Primary Water level
sensing circuit was caused by the operation of a 24 Vdc battery
ground detection circuit. Tests performed during the investigation
confirmed that noise spikes were generated on the Primary Water
level instrument loop upon operation of this battery's ground
detection circuit. Following the scram, vessel level decreased to
approximately 1 inch, which is approximately 167 inches above the
top of active fuel. Steam dome pressure increased to approximately
1111 pounds per square inch. Two main steam safety relief valves
cperated to relieve vessel pressure. Level was restored tco
approximately 47 inches by the feedwater system. This event did not
compromise the safety of the public. An update report will be
submitted by June 30, 1993.

NL Sore
¢



US NUCLEAR REGULATORY COMMISSION

LICENSEE EVENT REPORT (LER) TEXT CONTINUATION APPADVED TIMB ND 3180-D108

EXPIRES B YT BB

WAME 1) ‘!oocxrv NUMBER 3 LER NUMBER 6 PAGE (3

’Fnc.-tv e Fh ®ion
e LBER N WPES

| |
Geand Gulf Nuclear Station {o s {ojojo 4yl |6|92|—{0/1]7|~l0p {02 [oFl0 |5

I mare ey & WOy SO0 NEC Form & s 0T

A. Reportable Occurrence

On August 4, 1992 , a valid Reactor Protection System (RPS)
[JC] actuation occurred which resulted in a reactor scram. The
actuation signal was generated due to a fast closure of the
main turbine stop valves. The occurrence is being reported
pursuant to 10 CFR 50.73(a) (2) (iv).

B. Initial Conditions

The plant was in Operating Condition 1, with reactor power at
100 percent. Two licensed operator trainees were in the
vicinity of the 11DH distribution panel and had observed a
ground on the bus when the ground detection push button was
depressed. The ground was observed at approximately the same
time as the occurrence.

o Description of Occurrence

On August 4, 1992, two trainees were in the plant to review a
"Three Wire" battery system. The trainees entered the J and H
(24 Vdc) battery room with the intention to perform a ground
check on the system.

Upon reaching the 11DH distribution panel, the trainees
verified all wvoltage indications were indicating normal
values. This was in accordance with approved plant procedures.
With the ground transfer switch in position 1, the ground test
was performed and no abnormal readings were cbserved. However
when the ground test was performed with the ground transfer
switch in position 2, a ground was observed. At this time,
control room personnel observed several alarms associated with
the Electronic Generator Protection (EGP), along with the
reactor scram annunciator.

DC Bus 11DH provides power to the EGP cabinet 1H13P829/JC0%S
which provides power to the primary water (PW) ([TJ) tank
level switches 1N43N104 and 1N43N105. Performing the ground
detection test on the 11DH bus caused perturbations in the
level sensing circuitry and resulted in a low primary water
tank level signal. The low water level signal caused a turbine
trip which resulted in reactor scram due to fast closure of
the main turbine stop valves.
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Following the scram, reactor vessel level decreased to
approximately 1 inch (167 inches above TAF), as indicated by
the General Electric Transient Analysis Recorder. Steam dome
pressure increased toc approximately 1111 pounds per square
inch during the occurrence. Two main steam safety relief
valves operated to relieve vessel pressure. Vessel water level
was restored by the feedwater system [SJ] to approximately 47
inches. The plant was stabilized in accordance with plant
procedures.

A temperary modification was installed to bypass the low PW
tank level generator trip until an investigation could be
performed and corrective actions taken.

D. Apparent Cause

The cause of the RPS actuation was determined to be an
inadvertent low PW tank water level signal that resulted in a
main generator trip.

A subseguent investigation revealed the following:

The PW tank level pre-amp probe is a capacitor probe that
is referenced toc the PW tank, which is grounded. The
water in the tank acts as a dielectric for this
capacitor. As the water level changes, the capacitance of
this probe also changes which generates a corresponding
level signal.

The ground detection circuit for the ungrounded + 24 Vdc
battery, 11DH, 1is designed with a switchable high
resistance path to ground from the battery's three poles.
The high resistance ground supports the function of the
ground detection circuit. As a result of both the pre-amp
capacitor probe and the battery’s ground detection
circuit referenced to ground, there exist a high
resistance ground loop between the PW tank level pre-amp
capacitor probe and battery 11DH.

During Refueling Outage Five, the original level transmitters
were replaced. Due to the original transmitters experiencing
drift problems and being obsolete, vendor recommended
replacement transmitters were installed. The original
transmitters employed DC to DC converters on their input. This
DC to DC converter provided isclation between the grounded PW
tank level capacitor probe and the designed ground on the
battery's ground detection circuit.
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Therefore operation of the ground detection circuit, prior to
replacement of the original transmitters, did not affect the
PW level pre~-amp circuit.

The newly installed transmitters do not use a DC to DC
converter on their input. Therefore, the designed ground on
the battery's ground detect circuit is not isolated from the
grounded PW tank level pre-amp probe which creates a ground
loop, of which the PW level pre-amp circuit is within. The
operation of the ground detection circuit "opens" and “closes"
this ground loop and caused perturbations in the pre-amp
circuit which resulted in the generation of a false low level
signal. Tests performed during the investigation confirmed
that noise spikes are generated on the level instrument loop
upon disturbance of this ground loop.

Supplemental Corrective Action

A Minor Change Package (MCP) is scheduled to be implemented
during the next refueling outage. This MCP will install a DC
to DC converter between the 24 Vdc power supply and the PW
tank level transmitters. This will provide isolation between
the pre-amp probe and the ground on the battery's ground
detection circuit; therefore eliminating disturbances on the
reference of the capacitor probe's pre-amp due to operation of
the battery's ground detection circuit.

Even though GGNS has determined the scram mechanism, we feel
that the cause of the installation of an incompatible
component has not been completely addressed. Therefore
investigation of this occurrence will be continued. The
results of this investigation will be reported in supplemental
report. The update report is scheduled to be submitted by June
30, 1993.
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. Safety Assessment

The occurrence did not compromise the safety of the public at
anytime. The actuation of RPS did not inhibit the function of
any safety systems or components. Proper operation was
observed for all required safety systems during this event.
Following the scram, vessel level decreased to a minimum of 1
inch as indicated by the General Electric Transient Analysis
Recorder System. This level was approximately 167 inches above
the top of active fuel.

G. Additional Information

Energy Industry Identification System (EIIS) codes are
identified in the text within brackets [ ].
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