April 30, 1991

U.S. Nuclear Regul atory Conmission

Vendor |nspection Branch

Division- of Reactor Inspection & Safeguards
of fice of Nuclear Reactor Regulation

Washi ngton, DC 20~555

SUBJECT: Part 21 Report (Follow-up to April 9, 19931 Report) ARB Power Distribution Inc.
Current Transformer (('T) Crack ing

Gentlemen:

As reported on April 9, 1991, twenity-two cracked current transformers were discovered at
Carolina Power and Light, Brunswick Nuclear Power Plant on February 21, 19, Two addi tional
current transformers at this factory have been identified as cracked since the Lf;nqg of the
preliminary report. The current. transfcrmer consists of a primary (ceriter) conductor passing
through a wire wound secondary and ground shield inside an epoxy case. The case istilled
with an epoxy potting material encapsulating the secondary winding, ground shield, and a
portion of the center conduc~or. The center conduct-or is insulated by the transformer neck
for a distance above the potting compound surface. The potting compound provides protection
for the secondary wirnding and ground shield, and together with transformer neck, provides the
necessEry insulation to prevent. flashover from the primary conductor. f; indicated in the
problem description, hairline cracks were found in the potting material which potentially
exposes the ground shield to atmosphere thereby providing an exposed arc path and reducing
the voltage necessary to cause a flashover from the primary conductor. A cracked MCS-21
current transformer ho-. been returned hy Carolina Power & Light anid was subjected to
extens ive testing.

Summary of Evaluation

An engineering representat ive visitcd the Brunswick Nuclear Plant on April 11, 1991. The
engineer inspected t ivecurrent transformelrs anid noted that they all exhibited the same crack
patteurn. The cracks, approx imatel~y one in lengt h, were all located on the stemi ot the
current transformer.

The currenlt. transformer that. was, ret urn(d and tested was i MS cuir rent transf@mer, Part
Number 4011 m 5r ia Number 99311)0 and was built prior to 19-1)

FDR~K,~I . AB B Power Distribution Inc.
F~j F.
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Corrective Action

Current transformers at Carolina Power & Light -should be replaced within trio next 18 months.
[n addition, in the case of Carolina Power and Light it is recommended that the boot covering
be removed and the upper connection between the current transformer bar and the insulated bus

be taped for additional security aga~"~ a possible flashover between the current transformer
“neck"” and the boot sleeve |.D. Th_ 1 seal off any potential arc path between exposed
conductors and the potentially expose(: i fl(dhield, since the primary nmeans of insulating
the primary from the ground shield a,. landary windings is the thickness of the neck

material and the encapsul ation of these p~irts inthe potting conpound. The tape should be
acceptable for high voltage application. The dielectric strength of the tape repair should
be sufficient to prevent a 611KV flashover.

For All O her Users

Current transformers exhibiting cracks discovered as a re-sult of this report should be
replaced with Model 11 polyurethane based current transformers which can be obtained by
following existing procedures tor ordering spare parts.

Appendix "B" contains a list of nuclear power generating ;tair ions with ABB Power Distribution
Inc. low voltage and/or medium voltage switchgear ;In Nuclear Safety Related Applicat ions.

Addi tional Considerations

The causo ot the cracrking has not- yet. been ident~it ied. However, as evidenced by this report
there is no tailure expected due to this problum. The E- i epoxy material is no longer
supplied for |E appl icat ion as of January 1930.

Respectful ly yours,

A F. Kaiser
Pros ident

AFK/ rq
Fric llosures

CC. Ofttice ot Genoric. (onurur i(-,t-ion:;
UJS  Nuk-1,i. r RKjuglatory Commi. H;r.



?age | of 2

APPENDI X A

Conponents Used in NSR Installations

Catalog # CIT Type Where Ulsed
TKM fol lowed by Suffix 1, 2, 3, 4 K-Line Low Voltage Sw tchgear
K-Line Neutral Sensor K-Line Low Vol tage Switchgear
401619 &
401621 LKM fol lowed by Suffix 1, 2 LK Low Vol tage Switchgear
401658,
401665,
401781 &
401786 LKM Neutral Sensor Low Voltage Switchgear
401636 LK Sensor Circuit Bresker
401644 LK Sensor Gircuit Breaker

MC, MCS, MCB, MCR followed by
Suffix 5, 15, 20, 21, 25 Medi um Vol t age Switchgear

401717 LK Sensor (2500 thru 4200) Gircuit Breaker

* ALL CATALOG NUMBERS APPLICABLE TO THIS CT TIYPE ARE INCLUDED IN APPENDI X A, SHEET 2



MC-5M1
MC-5A1

MCB-5
MCB-S

MCB-5SA

MCB-5AS

MCB-5SM

MCB-5MS
MCB-5MS

MCS-S

MCS-S58
MCS-SS

MC-25A1

MC-25A1S
MC-25M

MCS-20

MCS-218
MCS-218
MCs-21S
MCS-21

MCS-21S
MCS-25

MCS-25S

CATALOG #

401437
400862

401309

401043

401434

401179
401343

401012
401048

401024

401048

401040

401744
401040

400990

401056
401339

401574

401683
401577

401034

401193
401124
401338
401153
401538
401572
401580

APPENDIX A

TYPE
MC-15
MC-1SA

MC-15A1

MC-15AS

MC-1SAl1A
MC-15SA1S
MC-15A1S
MC-15S
MC-15S
MC-158

MC-15M
MC-15M1
MC-15M1S

MCB-15
MCB-158
MCB-15A

MCB-1SAS

MCB-15AS
MCB-15M

MCR-15A
MCR-15A1
MCR-15M

MCR-15M1
MCS-15

TKM

m
i

TKM
TKM
TKM
TKM
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CATALCG #
400877
101026

40:160

401042

401601
401314
401191
401197
401086
401018

401031
401161
401194
401012
401036
401024
401048

401591
401040

401480
401514
401479

401529
400990

401181
401184
401190
401310
401344
401174
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Epoxy Encapsulated Items in NSR Locations

Arizona Public Service
Arkansas Power & Light
Baltimore Gas & Electric
Boston Edison (CT's Only)
Carolina Power & Light
Carolina Power & Light
Cincinnatti Gas & Electric
C.E.I.

Commonwealth Edison
Commonwealth Edison
Connecticut Yankee
Consumers Power

Consumers Power

Detroit Edison

Duke Power

Duke Power

Duke Power

Duquesne Light

Florida Power Corporation
Florida Power & Light
Florida Power & Light
Georgia Power

Gulf States Utilities

Houston Light.ng & Power

Palo Verde
Arkansas Nuclear One
Calvert Cliffs
Pilgrim
Brunswick
Shearon Harris
Zimmer

Perry

Zicn

LaSalle County
Connecticut Yankee
Palisades
Midland

Fermi

Oconee

McGuire
Catawba

Beaver Valley
Crystal River
St. Lucie
Turkey Point
Vogtle

River Bend

South Texas



APPENDIX B

Epoxy Encapsulated Items in NSR Locations

Illinols Power

Indiana & Michigan

Iowa Electric Light & Power
Long Island Light

Systems Energy Resources

(Formerly Mississippi Power & Light)

Niagara Mohawk

Northeast Utilities

Northern States Power
Pennsylvania Power & Light
Philadelphia Electric Company
Philadelphia Electric Company
Portland Ger :ral Electric
Public Service Colorado
Public Service Indiana

Public Service New Hampshire
Public Service Jllectric & Gas
Public Service Electric & Gas
SMUD

South Carolina Electric & Gas
South California Edison

TVA

TVA

Clinton
Cook
Arnold
Shoreham

Grand Gulf

Nine Mile Point 2
Millstcne 3
Prairie Island
Susquehanna
Peach Bottom
Limerick
Trojan

Ft. St. Vrain
Marble Hill
Seabrook

Salem

Hope Creek
Rancho Seco
Summer

San Onofre
Sequoyah

Watts Bar
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APPENDIX B

Epoxy Encapsulated Items in NSR Locations

TVA

TVA

TVA

Tetas Utilities

Union Electric (Non 1E)
Virginia Electric Power Company
Virginia Electric Power Company
WPPSS

CFE {(Mexico)

Taiwan Power

Bellefonte
Hartsville
Phipps-Bend
Yellow Creek
Comanche Peak
Calloway
Surry

North Anna
WNP

Laguna Verde

Kuosheng
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