
April 30, 1991 

U.S. Nuclear Regulatory Commission 
Vendor Inspection Branch 
Division- of Reactor Inspection & Safeguards 
office of Nuclear Reactor Regulation 
Washington, 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 additional 
current transf ormners at this f actory have been ident if ied as cracked since the Lf ,:;nq of the 
preliminary report. The current. transfcrmer consists of a primary (ceriter) conductor passing 
through a wire wound secondary and ground shield inside arn epoxy case. The case is tilled 
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. As; 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 h~y Carolina Power & Light anid was subjected to 
extens ive testing.  

Summary of Evaluation 

An engineering representat ive v isitcd the Brunswick Nuclear Plant on April 11, 1991. The 
engineer inspected t ivecurrent t ransforme!rs anid noted that they all exhibited the same crack 
patteurn. The cracks, approx imat el~y one . in l engt h, were all l ocated on t he stemi ot the 
current transformer.  

The cur ren1t. t rans former t hat. was; ret urn(d and t es ted was i MC'S- cuir rent t ransfo (rme'r, Part 
Number 4011 m,5r i ai Number 99311)0 and was built pr ior t o 19~1') 

F DR~k,~I . AB B Power Distribution Inc.  
F~jF.
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All1 elect-ricail test res:ults were sat isfactory ani- t he cra~ck in the pott. jnq compound did niot 
-sign iiicarint.I y reduce t he wit hs tand catpab iiit y be low t he roqiuiired 60 KV Basic Imrpul se ILevel 

(B IL).  

The (:orona I eve i wa.s ,;at istfacto ry f or a PS KV .;ys tem and t he 00 fiz. t' I -.;ht 'e r: went t rorn t he 

pr i mary conduct or t~o the secondary t er-minai s mindcat : nq the crack t o) be only supert ir: ia] 

The fol lowing test res;ults; were documenit ed: 

1. Corona Incept ion/Ext inct.ion volt age: 112.0 / ').,I FK 

Discharge magnitude. at CIV/CE.V 15 / 2PC 

- 6e iiz Wit-h-stand: 31) KV for 1 miinute, 

.1. 00 ilz 1- 1 .ishove r ()I KV r .m... s;everalI t ime-

F'la:;hove r did itiot go t hrouqlh c ra(k.  

4. 400 ilz Applied Volt age: 200 V,* 0 .3Y) A, 18 :ýeccnid:; 

Met er ing Accuracy: 

hturden Soc. Current. P a lo Co rrect- i on ri ihst Ac rc 
actor Cn I it as:; 

80.1 0.)A 1.02 1 0 1 
1.0A I MM+.4, 0 .1 3'4.  

80.') 0. AA 1.00064 f)0 . I' I .4 

oA .o4 i .41'.  

31 .8 0. 'A 01 k ",1 140' 1 . t 11V 
O A I .0(10') a 4 1 

OA.01 P) 10' 1P 

Rec' )Immended I ns.pec(: t i ()I 

I t i :; re(ortullei*)n1 d t hatl i II.;q'4 -ct I nr:; he4 i n 11t o'd In . n I'lu rr itt' t ra .; Ilrme 1%; (L : 1i lIt ed W it it 
opo.<y ( red inr c()Ior-) t or (:ra~ck [Ur it I h, - F) I'm lrt' ';hult downt 'nd a pre.venit i v(,m ryit t enarice, 
:;cnledlu ie bo devo I'.ped t o ; 1:;IJI":t 01¶ 1,! t'rvoi -; A) 1 Ti mtOit ti; t it reat I r.  

A(lL i tine m it Ain i-W kI. 114d il ''I' j 11p i -t " . y I .I 

CalaIt'1( og r'ibr: 14-cI .d ; .O !i " 'l n A p i ::'A".
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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 addit ional security aga~"~ a possible flashover between the current transformer 
"neck" and the boot sleeve l.D. Th_ 1 seal off any potential arc path between exposed 
conductors and the potentially expose(: ifl(l shield, since the primary means of insulating 
the primary from the ground shield a,. Iandary windings is the thickness of the neck 
material and the encapsulation of these p~irts in the potting compound. The tape should be 
acceptable for high voltage application. The dielectric strength of the tape repair should 
be sufficient to prevent a 611 KV flashover.  

For All Other 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 switchqear ;In Nuclear Safety Related Applicat ions.  

Additional 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 I E appl icat ion as of January 1930.  

Re spec tfu I Iy you rs, 

A.F. Ka iser 
Pros ident 

AFK/ rq 

Fric Ilosu res 

CC.: Ot t ice ot Genor ic. (onur'ur i (-,t- ion:; 
UJ.S. Nuk-1, i .r Rkjuglatory Comm i. H;,r.
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APPENDIX A 

Components Used in NSR Installations

CIT Type 

TKM followed by Suffix 1, 2, 3, 4 
K-Line Neutral Sensor

LKM followed by Suffix 1, 2

LKM Neutral Sensor 

LK Sensor 

LK Sensor 

MC, MCS, MCB, MCR followed by 
Suffix 5, 15, 20, 21, 25 

LK Sensor (2500 thru 4200)

Where UJsed 

K-Line Low Voltage Switchgear 
K-Line Low Voltage Switchgear

LK Low Voltage Switchgear

Low Voltage Switchgear 

Circuit Breaker 

Circuit Breaker 

Medium Voltage Switchgear 

Circuit Breaker

* ALL CATALOG NUMBERS APPLICABLE TO THIS CT T1YPE ARE INCLUDED IN APPENDIX A, SHIEET 2

Catalog #

401619 & 
401621 

401658, 
401665, 
401781 & 
401786 

401636 

401644 

401717
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APPENDIX A

TYPE 

MC-S5 
MC- 5 

MC-5A 

MC- SM 

MC-5M 

MC- 5M1 
MC- SAl 

MCB- 5 
MCB-5 

MCB-5A 

MCB- SAS 

MCB-5M 

MCB- SMS 
MCB-5MS 

MCS-5 

MCS-5S 
MCS-5S 

MC-25A1 

MC -25ASAi 
MC- 25M 

MCS-20 

MCS-21S 
MCS-21S 
MCS-21S 
MCS-21 
MCS-21S 
MCS-25 
MCS-25S

CATALOG # 

40 1437 
400862 

401309 

401043 

401434 

401179 
401343 

401012 
401048 

401024 

401048 

401040 

401744 
401040 

400990 

401056 
401339 

401574 

401683 
401577 

401034 

401193 
401124 
401338 
40 1153 
401538 
401572 
401580

TYPE 

MC -15 

MC-ISA 

MC- iSAl 

MC-15SAS 

MC- iSAlA 
MC- 15A IS 
MC-15AIS 
MC -15 S 
MC- 15 S 
MC- 155 

MC- 15K 

MC-15iS~ 

?4c-15m1S 

MCB- 15 
MCB- 15SS 
MCB- 15A 

MCB- 15AS 

MCB- 15AS 
MCB- 15M 

MCR- I5A 
MCR- iSAl 
MCR- 15M 

MCR- 15MI 

MCS- 15 

TKM 
TKM 
TKM 
TKI4 
TKM 
TKM

CATALOG 

400977 

101026 

401 160 

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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APPENDIX B 

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 

G.E. I.  

Commnonwealth Edison 

Commionwealth 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 

Z immuer 

Perry 

Zion 

LaSalle County 

Connecticut Yankee 

P~ lisades 

Midland 

Fermi 

Oconee 

McGuire 

Catawba 

Beaver Valley 

Crystal River 

St. Lucie 

Turkey Point 

Vogtle 

River Bend 

South Texas
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Epoxy Encapsulated Items in NSR Locations

Ill.inois 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 Servjice Indiana 

Public Service New Hampshire 

Public Service .;lectric & Gas 

Public Service Electric & Gas 

SM4UD 

South Carolina Electric & Gas 

South C&alifornia Edison 

TVA 

TIVA

Clinton 

Cook 

Arnold 

Sho reham 

Grand Gulf 

Nine Mile Point 2 

Millstone 3 

Prairie Island 

Susquehanna 

Peach Bottom 

Limerick 

,rroj an 

Ft. St. Vrain 

Marble Hill 

Se abrook 

Salem 

Hope Creek 

Rancho Seco 

Summner 

San Onofre 

Sequoyah 

Watts Bar
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Epoxy Encapsulated Items in NSR Locations

TVA 

TVA 

TVA 

TVA 

Te-cas Utilities 

Union Electric (Non lE) 

Virginia Electric Power Company 

Virginia Electric Power Company 

WPPSS 

CFE tMexico) 

Taiwan Power

Bellefonte 

Hartsville 

Ph ipps -Bend 

Yellow Creek 

Comanche Peak 

Calloway 

Surry 

North Anna 

WNP 

Laguna Verde 

Kuosheng


