Commonwealth Edison e
72 West Adams Street, Chicago. llinors

Address Reply to Posl Office Box 767

Chicago, llinois 60690 - 0767

May 1, 1089

Mr. A. Bert Davis J
Regional Administrator

U.8., Nuclear Regulatory Commission

Region 111 |
799 Roosevelt Road

Glen Ellyn, IL 60137

Subject: LaSalle County Siation Units 1 and 2
Response to Inspection Report Nos,
50-373/89007 and 50-374/89007

NRC Docket Nog., 50-373 and 50-374

References (a): E.G. Greenman letter to Cordell Reed dated
March 21, 1989

(b): W.E. Morgan letter to A.B. Davis dated
April 5, 1989

This letter is in response to the special inspection conducted by
Messrs. 8. DuPont, R, Kopriva, D. Butler, R. Mendez, and P, Shemanski of
certain activities associated with the March 2, 1989 event at LaSalle County
Station Units 1 and 2. Refereuce (a) required a writter response of the
findings and conclusions associated with the March 2 event., This was
transmitted in Reference (b).

Commonwealth Edison was additionally requested to respond to the
unresolved items identified in Sections 5 and 6 of the inspection report. The
Commonwealth Edison Company's response to the unresolved items is provided in
the Attachment.

If you have any further gquestions regarding this matter, please direct
them to this office,

Very truly yours,

Wi Mogar

W. E. Morgan
Nuclear Licensing Administrator

Dear Mr. Davis:
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UNRESOLVED 1TEW: 373/B9007-01
374/89007-01

+++ The AIT requested records relating to the testing of the OCB and the
SAT. The licensee stated that the power factor test (doble test) and
the travel test (timing) of the phase B 4-6 OCB hnd been performed
but the results were not documented. The inspector was informed that
0il samples from the 4-6 OCB and the Unit 2 SAT were acceptable,
although no records were available for review at the site,
Additionally, the licensee has not located the power factor testing
records for the Unit 2 SAT. The lack of documented test result data
associated with large electrical equipment is considered to be an
unresolved ivem,

.. The AIT attempted to review records relating to testing of the
lightning arrester. The licensee indicated that the lightning
arresters wer¢ tested by CECo Operating Analysis Department (OAD) but
the data wae wnot recorded. In addition, acceptance criteria for
testing the lightning arrester was not available. The failed
arrester was sent to the manufacturer (Gereral Electric) for analysis
to determine the failure mechanism. The licensee has committed to
make the results available to the NRC. Since large electrical
equipment is routinely tested by CECo OAD and testing data is not
recorded or maintained, this i¢ considered to be an unresolved item,

RESPONSE:

-~ Doble Tests of OCB 4-6 were perfermed on March 9, 1989, after the
defective B phase bushing was replaced, and documented by Syer‘em
Operational Analysis Department (Attachment A).

- Travel Tests (timing) of OCB 4-6 were performed on March 7, 1089,
after the defective B phase bushing was replaced and documented by
Southern Division Operational Analysis Department (Attachment B).

-~ 0il samples from OCB 4-6 were tested and the results documented by
Southern Division Substation Construction Department (Attachment C).

~ 0il samples from Unit 2 SAT were tested on March 3, 1989 and the
results documented by System Materials Analysis Department
(Attachment D).

-~ The Unit 2 SAT was not power factor tested during this event.
Insulation resistance tests (megger) and transformer turns ratio
tests (TTR) were performed on March 3, 1989, and the test results
documented by Southern Division Operational Analysis Department
(Attachment E). Megger and TTR tests, and not power factor tests,
are normally used in the diagaosis of a transformer trip out.



As per the manufacturer's instruction manual regarding the testing of
lighting arresteirs "These arresters do not reguire testing ...

There is no single field test which will indicate the complete
operating characteristics of the arrester." (Attachment F) The
replacement lightning arrester and the original lightning arrester
were not tested by either Southern Division Operational Analysis
Department or System Operational Analysis Department.
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ATTACHMENT

C

ARTAL 1Y, 1M

Subject: LaSalle Station AIT Report Unresolved items J
50-373/89007-01, 50-374/89007-01 |

|

|
Mr. R. M. Hennigan:

1

Information regarding Southern Division Substation Con- |
struction Activities related to the March 2, 1989 trip of SAT 242 has J
been received from Mr. K. Faber, Southern Division Substation
Construction Superintendent.

Substation Construction personnel tested the insulating oil
in all three phases of 345 KV bus tie 4-6 as it was removed from and |
returned to the circuit breaker. Breakdown values for A, B and C

" phases respectively were 24 KV, 21 KV and 23 KV on removal; 32 KV, 32
KV and 33 KV on return. These tests were documented and data is on
file at the Southern Division Substation Construction office.

:
R.C3. TBsnomse |
R. B. Benvenuti |

Gen. Substation Supt.
T & D Construction

RBB/mc
0142m
cc: K. E. Faber
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SYSTEM MATERIALS ANALYSIS DEPARTMENY REPORT
(+] |
TRANSFORMER OIL SURVEILLANCY

Location LA&UE j;ﬂ Line or Unit # AU/ 17‘;4’? Division 5&7‘»’55;/
Make 7 &. KA £5, 000 Serial # A5’173f{ Benchmark 5/7?

Report Wo. ;(
Sazple Date PR 3_37
Analysis Date F-3 _X?
Ataospheric |
Data ‘ Percent By Volume
Combustidbles 0.0
c02 0~/
02 S5
Gas-in-0il
Data Parts Per Million By Volume
W <50
Ethylene NE A Ac””z
Acstylene NF : J ‘”
Carbon Mcnoxide e D
Carbon Dioxide 3, 5
Oxygen < S
Nitrogen 78 ‘{OC
% Total Gas - c7
Supplemental
Analysis

Water Content, ppm  —
Dielectric
Strength, k¥ 45




Report No. l e

Additional
Inforastion

Purged

Trip-Out /

Benchmark

Interpretation
of Results

Normal Conditlion 1/

Corona Discharge

Cellulose Involvement

Arcing

Overheating (< 150%C)

Overheating (150-200%C)

Yoverheating (200-300°C)

Conductor Overheating

Overloaded Joints/
Circulating Currents

NOTE: If interpretations appear serious, comments will be made below, and appropriate
pecple notified.

Comments:

Reported By: ,&l'{

Date: 33!?

Approved By: _@

Approved By:

Approved By:

Copies to: Division Operating Manager SERD Manager
Division OAD Engineer SOAD I?anr

ol

S‘éarc':on M‘-ﬂvﬂ“ Ssa
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‘CAUTION: TNZ
TRISE INSTRUCTIONS S30ULD BE INSTALLED
AND SERVICED CNLY Y COMFPETENT PER-
SONNEL FAMILIAR WITH GOOD SAFETY PRAC-

&

MODEL SLITM-SIRIES 3-312 KV
MODEL GLIEB-SERIES AEBOVE 312 KV

EQUIPNENT COVERED BRY

JCES. THIS IVSTRUCTION IS WRITTEN FCR

"SUCH PERSONNEL AND I NOT INTENDZD AS

A SUBSTITUTE FOR ADEQUATE TRAINING AND
EXPERIENCE IN SAFE PROCEDURZS FOR TRIS
TYPE OF ZQUIPMENT.

Tha ALUGARD I Station Arrester s of single-
phase design, suitable for cutdoor servics, Thrwe
arresters are reguiredicrihiree-phase installations,
Smaller, lower. rates madsls areshipped assemblad,
while the larger, higher.rated models congist of four
te pix (ndividual units which mustbe assembled The
Arresters require no testing belore deing placed in
service and are completely self-supporting.

Each ALUC [T arrester unit sontaing anum.
ber of THYRITI Ovalve and alurite gap elements
permansatly soaded in a poroelain housing provided
with pressure-veliad construetion, Netal end fit.
tings, cemented to the housing, provide a means for
boliing the arrsster units togetier orto a focuncarian,

APPLICATION

Arresters ars designed to limit surge veltagas
to & sale value Dy &scharging the surge current to
Frouns, and to (nterrupt the pewer-frequency icllow
ourrest. The ability to {aterTapt power-follow sure
rent {8 lmitad to applisations wherethe pewer-ire.

The meodel pumber and continuous veltage rating .
of eachoomplote arresterare identifiodontho ame. ¢
piate which (s attaches to the lower endfittings, The
sameplats information should be checkedagaintthe
shipping mamorandum, Fatanytime itis necessary |
to correspond with the Gessral Elect™e Company,
complete sameplate dat” shouldbe furnishedin order
tc expecite replies.

LCCATION

. Install the arrester.slegiricallyas closeas prace
Tizable to the birg protectet. Keep Lne
asd ground ecnasctions short and direce,

FOUNDATION

The foctings of all outdoor piere or suppers
should extend below the frcst Lne and de elevated
above the grouns line sutfisiently to mest personnel
sajety regquirements,

ASSTMRLY
Slngle-unit Arresters

£agh arroster, except those requirisg grading
rings, is shipped completaly asssmbied Whangrad.

{ng rings are needed, bolt them securely onthe Une
end, Dalore slactritil connect.ons ATe made,

Quancy voitage at the Arrester never excaeds the u &J :g“ '::‘:c::f‘f: :sz"m%°:::f?‘:;f
arraster'y continucus or shert.time rating. lncase rester. 7 top eap of each standare ALL’G‘H‘!" -
g Sonceraing appiication, Ssasult your lool unit has pr - isions for attaching an lnsulgtcrelevis

General Elactric Sompany representative,
INSTALLATION

DNITIAL DINSPECTION

ALUCARD I arresters sre designed o withstand
Savers shipping shocks, In addition, euch unit is
shipped In a carefilly designed contalner, ¥ the
Crate Or carmom showe 8igns of rough handiing upon
receipt, the porcelain housing should be (nspected
for ¢hips or eracks. I damage isapparent, the ar-
rester should not be installed Claims for such
damage should de registared immediately with the
ccmmon earrior,

fizting. Special ALUGADRD I arresters rated 283V
and below can be suppled for rigid suspension
mounting {rom station structural members.

natall the arrester an the foundation, using care
to see that it (s perpendicular, snimming under one
er twe feet ¥ necessary. R (» lmportant that all
three faet rest solidly on tha foundsticn belcre the
foundation DOl are drawn down to AvVOid Unneces.
sary stresses in the castmings, Tighten tha bolts
\rroly.  The opeming for pressure-reliad should te
oriented 90 4a to minimize damage to adjacent aQuip-
ment by incandascent gasas in the ramots avent of
arrester fatlure,

10/ Grvery POLEDE CONNAQINEY B Do me/ a cuanwion I

Thote wiwwairons ¢8 e/ purpen o thver 0F derads o " an

net 'a pre

PONIETEs, Do iths or SN MEN D Shawkl Awthew miasmeen be SeEre o LaWE partiewne prabisn: 0400 wAh e nel severed s Pmenty ler the
BRI § purmaine, hg Malter sraved Be releriad to the Senere! DNeewsn Comunony, .

ATTACAMENT

&
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Multiegnit Arresters

R i tmportant that the ndivigual arredicr units
Be erected in the exast rder fpecidiad on the out.
dne drawing shipped wits sacs arrester, The mogy]
pumber ¢f the arrester unit {8 given o2 the unit
nameplate whichd 12 attaghed to the botiom endoast.
ing, Tho base unit alsc Doars the larger arretter

. pkmoplate,

lnstall the base unit on the foundation, using cars
te see that it 18 perpecdicular, snimming under one
or two feet U necessary. It o tmportant that all
three loet rest solidly on the loundation before the
foundation dolts are &rawn down t2 sveid wwmeces.
LIy ErOsses in the casrings.  Tighten the bolts
tirmly. The opening lor pressure.relief should Be
oriented 80 o8 tominimize daxage toadjacest equip.
ment by {ncandaacen: guses {n the remcte even: of
arrester failure, : '

Select the nexet unit carstully by reference Lo the
outline drawing and bolt it securely tothe Dase unit,
The end fiitingy are caredully a®fixad at the factory
to assure parallelism, 8o nofurthers should
be required provided 1t was carefully done whenthe
base unit was (pstalled

The Une terminal esp bas 3 central Miting hoie
and It may be used {f desired asan aid 2o erestion
by bolting it temporarily to each umt (8 tusn,

2o sure to install the grading mings at the points
called for on the cutiine drawing.

LINT AND GROUND CONNECTIONS

Connect the arrester ground to the apparsius
ground and the main statlon grousd, usi2ing a re.
lable comason grouad netwers of low resisiance.

Connection t2 the line should be made tiough s
suitable Une conasctor, Lice ¢onnections shouldbe
made {n guCh 3 mannerthat no excessive mochanicnl
stress (s placed on the arrestar. When connecting
the arrester 0 an energized line, &t s {mperative
that & quicsk positive, continuous acticc be mads to
Avels parridie damage 10 the arrester,

CAUTION: ALWAYS BE CERTAIN TEAT
THE CROUND CONNECTION I8 FRMLY
MADE BEFORE COCNNECTING THE AR-
REISTER TO AV EVERCI2ES LINS, IF
AY INSULATING UNIT IS USEZ AT THE
CROUND END TC PERMIT USE COF A
DISCHARCE COUNTER, TRE DECRARCE
COUNTER NUST B CONNECTED (OR
THE INSULATING UNIT SECRTED OUT)
BEFORE CONNECTING THE ARRESTER
TO AN ENERGIZED LINE.

CLEARANCE

The term “clearance” means the actual distance
betwoen any parts of the arvester st lUne potential
and any obiect ai ground potential or stharphsse poe
tential,

Clsarazcss Lsted in the agproprinte outling print
pachad with ench arrestar are the 2inimum recam.
Serded for eonventional OuUtdoor mubstaticns. Af.
Testers rated BC kVandbelowmay be enclosed com.
pietaly using the samae clearance values, The valuss
thown ars suttable for altitudes upto 2200 feet (1000
meters), A bigher aliituces, sac i percentior ench
additional JUCC feet of elevation The arrsngement
of the founaation plans shown on the outilnes can de
modiiied U proper clearances are mainiained,

ALTITUDE

.48 kY meodels SLIIM arrectors can be used
trom 018,000 feet altitude,

80.312 KV arrestors can be used frem 0.10,000
foet altitude, ALVCARD Il arrester sealing would
tlow these units to Do applied to 18,000 feet, but
they must de limited to 10,000 foet becauss roduc.
ton o Alr density incresses the possidility of ex.
ternal Zaabover onthene OLILIMEA sertes arresters.

ALUGARD U arresters DL163 serier can be
used frere 010,000 foet altituds.

FERICDIC INSPEICTION
AND MANTENANCE

Betore tnapecting or handling, disconnect the

arrester from Une and, a8 & safety precaution,

and the Lne ead Remove this temporery grommd
rore veconnactog the arrester onto Uie line.

ALUGARD @I arvestars requir no special care.
They may be hot-washed, Subject to the usual care
and technigues used In botewashing insulation t¢
avoid emarmal flashover,

These arresters &0 not reguire testing, and no
tert WRICH applies pOwer voliuge in excoss of maxi.
mum Grrester voltage rusing anould be made withe
cut sansulting the Ceneral Electric Company, There
{6 no single feld test which will indicate the come
plets operating sharacteristics of the arrester,

FORCELALY TOP UNTTS

Porcelnin top arrosters with center lna termi.

nals are availadle and are pamicularly suited lor

USe in meral cubicles,  Thase arvesterd can e
mounted Lo any posivion whan (astalied ine reaaonas
bly clean and dry {ndoor location

CECHARGE COUNTIRS

An {nsviaing base 1o required when (nstalling a
discharge counter with arresters, Botholthoscare
pcceasoried and are deserized in Handbook Section
$03C. Ilnstall the &scharge counter and insulating
base a8 shown op the cutiine drawing furnished with
the sountar,

QENERAL RLECTRIC COMPANY, PROTISTIVE ESUIPMENT PROCUCTS DEPARTNEINT, PITTSIIELD, MASI 21INI

10472 (10} <}

-
-~ &

)




The following report details the analysis of the lightning arrester
which was sent to the manufacturer (Cenerel Electric) to determine the failure
mechanigm,

On Monday, April 10, 1989, Gregg Mathewson of System Electrical
Engineering Department witnessed in the teardown of the subject lightning
arresteir in the GRCo factory in Pittgfield, Massachusetts,

On the day of the incident at LaSalle Station visible external
evidence wag found to indicate that the arrester had failed internally. The
area around the top expulsion port war darkened and metalic splatter was found
on the porcelain at the area of the top expulsion port. No evidence of
external flarhover to the base of the arrester was found, It was surmiced by
all at the s.ve that the arrester failed internally.

However, upon disassembly of the arrester at the factory, no evidence
of internal failure was found, The interna) spark gaps were all intact,
Also, the top and bottom expulsion ports and seals were intact and had not
operated,

The factory inspection conclusively indicated that the arrester had
not failed internally (Attached),

On Thursday, April 13, 199, Messrs. L.R. Yule and R.F, Cameron of
the Syetem Electrical Engineering Department met with Steve Samolinski from
LaSalle Station Technical Staff. The area around the SAT 242 transformer was
ingpected in an attempt to locate flash marks on grounded objects near the SAT
242 transgformer CO lightning arrester. A brass nogzle on the deluge system
near the CO arrester showed definite signs of recent flashover burning as
viewed through a 50 power telescope.

It is our conclusion that an external CO to ground flashover occurred
from the CO arrester top can and grading ring to the grounded deluge system
brass noeele, It ig further postulated tuat conductive debris was blown
across this area to cause the flashover, (The air clearance is too great to
cause flashover in air for the protective level of this lightning arrester,)
Attached is a copy of weather data obtained from LaSalle Station indicating
that the wind direction at the 33 foot level was from the East at a speed of
approximately 22 MPH the proper direction to support this postulation.

Additionally, the following clarificatioa needs to be made in
reference to Page 15 of the AIT report concerning this incident. In the
second paragraph of Section 4 of the report, it states that this incident
caused a "catastrophic" failure of the lightning arrester. It should be noted
that the utility industry generally resgerves the word "catastrophic" when
applied to arrester failures to indicate the arrester porcelain was shattered
and .'rewn over the area of the incident, This clarification is made so as to
identify that there was not a violent failure of the lightning arrester.

o1027
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GENEKAL ELECTRIC'S FORMAL REPORT ON

THE DISASSEMBLY AND INSPECTION OF

THE 9L1IMHA264 ALUGARD STATION ARRESTER



MEMORANDLUM

Disazssembdbly and inspection of an Alugard SL11MHAZ64
avrester returned from service by Commonwealth Edison Co.
S/N 48007, Date Code L76

This report discusses observations and conclusions made
during disassembly of the arrester with the customer
representative Mr, Gregg Mathewson present on 4/10/89,

g

The subject arrester was installed on phase C of the
unit 2 Sys . Aux, Tr.242 of the LaSalle County Generating
Station, In approximately 1984 it was found that the Tr.l142
and 24C arresters had been installed and operated since
installation without the proper grading rings and at that
time corrective action was taken, The lack of a grading
ring will result in higher than normal voltage across the
upper gaps causing some degradation in the sparkover
characteristics, a higher than normal operating temperature
of the upper grading rods, and a likelihood of internal
corona in the internal upper portion of the arrester at
normal operating voltage, On 08-28-89, at 23:02 Hrs the
station tripred on differential, Note that the arrester is
outside of the differential szone, 80 an arrester failure
should not cause differential tripping. The station record
showed that for 18 sec. before tripout there was a ground
current indication of »>= 200 amps, The reccrd showed a pole
disagreement on breaker oprening, The event oscillogram shows
4.5 cycles of fault current coincidental with a collapse of
the C phase voltage and in addition a half cvecle collapse of
the B phase voltage just prior to breaker opening., The fault
current is listed on the oscillogram as 4875 amps although
the available was stated to be 46 Ka, Upon irspection of
the station after the event the upper end of this C phace
arrester was ''smoked up" in the vicinity of the pressure
relief port indicating operation of the upper pressure
relief port (See attached photo #l1). Also noted was a
cracked bushing on the breaxer, The breaker was repaired,
the arrester replaced, and the station was then reenergized
successfully. At the time of the event there was repvorted to
be some rain and the temperature was probably about 40F,

Digassenbiv of the arrester

A visual inspection confirmed extensive ''smoking'' of the
upper end of the housing in the area of the pressure relief
port £o it wasz assumed without further investigation that
venting had indeed cccurred and the arrester was tnen opened
by melting off the lower end casting. The lower gasket was
found in the proper position and in excellent conacition
(Photo # 2) and there was no burning or arc marks of any
kind on the lower aluminum sealing plate (Photo # 3). The
lower three arrester sections were removed through the
bottom end and found to be in generally very good condition
with no indication of any failure arc (Fhotos # 4,5,6). The
only deterioration noted was that the nylon washers used to







lead and Mr Mathewson took some wipes from (he suriace to
see if it could be icentified by chemical analysis, Photo ®
13 of the upper end fitting shows evidence of wmall arc
marks or splatters but no evidence of a hign current arc
termination., Phote # 14 iz of one of the grading ring
mounting ears of the upper end fitting and shows an
indication that a heavy current may have flowed between the
casting and the ¢rading ring mounting strap. Perhaps the
external arc current flowed through the arrester drop lead
then to the casting and the grading ring and then off tne
ring to some adjacent object,

The arrester had not failed and did not vent and
therefore is not considered to be the cause of the event, The
internal parts were in excellent condition except for severe
oxidation of some organic parts, particularly the nyleon tie
rod retaining washers, The washers at the upper end were in
far worse shape than those at the lower end probably both
because operation without a grading ring would cause
internal corona in the upper part and thus gsnerate ozone
which is a strong oxidizer and also because the upper
parts would be the warmest, also enhanced by the lack of a
gradin? ring, It must be emphasized however that in spite of
the severe oxidation of some organics the writer does not
believe that this had any significant effect on the
reliability and viability of the arrester. All of the
important parts including the gaps, grading circuits, valve
elements, and seals were essentially unaffected. It is the
writers recommendation that the lack of grading rings should
not be considered as having compromised the reliability of

the remaining arresters,.

J & Kresge
(consultant)
4/1%/89
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UNRESOLVED 1TEM: 373/B9007-02
374/89007-02

++ The AIT discussed with the licensee, the availahility of reliable

sequence of event information. The licensee had no focmal policy to
ensure that when one unit's process computer was on alternate power
supply for UPS maintenance that the other unit's process computer was
not out of service for maintenance or on its alternate power supply.
This would also apply to the Hathaways. The licensee has initiated
an action item to review the AIT's concern. Review of the licensee's
actions is considered an unresolved item.

RESPONSE :

The policy for the Process Computer and Hathaway sequence of events
recorders Power Supply (PS) has been revised. The status of each PS will be
recorded in the shiftly operator rounds package. If the PS is in bypass, a
work request will be initiated or verified to be outstanding to ensure the
problem is corrected. PS work reguests which require the PS to be placed in
bypass will be classified as priority Bl, If the work requires the Unit to be

placed in a different condition to complete the work (e.g., Unit must be in

the next opportunity of sufficient
An engraved sign will be placed by the Hathaways power supply
breaker requiring that the shift supervisor be notified priox

shutdown), the work will be performed at
duration.

to changing over
to the alternate supply.
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