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Mr. A. Bill Beach
Regional Administrator, Region III.

.
U. S. Nuclear Regulatory Commission

'
801 Warrenville Road
Lisle, Illinois 60532-4351#

Subject: Response to Questions Concerning Testing
of Circuit Breakers at Clinton Power Station;

4

Dear Mr. Beach: |
.

i This letter responds to Nuclear Regulatory Commission letter dated June 9,
1997, from James L. Caldwell to John G. Cook which contained questions pertaining to i

~

circuit breaker material condition issues at Clinton Power Station (CPS). This letter / ;;

also responds to questions that were verbally asked by members of your staff during a /-
!

'

meeting on June 13,1997. These questions pertained to the circuit breaker testing ),

program at CPS. The questions in the June 9,1997 letter, which had previously been ) 1,

y verbally provided to Illinois Power (IP), were answered and forwarded to you in IP 'I

letter U-602755, dated June 5,1997. Answers to the questions from the June 13,1997'

meeting are contained in Attachment A to this letter with the exception of two
; questions. The question regarding the acceptability of the 10 amp ductor test, and the

question regarding the acceptability of the 1000 volt megger test, have not been
addressed because IP is waiting for information from the circuit breaker vendors.
Responses to these questions are expected to be provided by June 27,1997.

! IP is also addressing several new issues concerning the material condition of
ABB 480 volt circuit breakers. A review of the as-left test data from ABB
refurbishments identified that three circuit breakers had as-left ductor test results that
were slightly above the acceptance criteria for that test. A ductor test is used to verify*

: proper contact resistance of primary contacts in the circuit breaker. Satisfactory ductor
test results will be obtained for these circuit breakers as well as for each in-service ABB
safety-related circuit breaker that has not been refurbished. This will be completed prior

]
to startup from the current outage. During recent refurbishment activities on ABB 480

*'
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volt circuit breakers, ABB identified a number ofloose current transformer wire,

terminations. It was noted that although these connections were loose, the circuit
breakers still functioned properly when tested. Allin-service ABB safety-related circuit
breakers that were refurbished prior to this condition being identified, as well as those that
have yet to be refurbished, will be inspected for this condition and any loose connections
identified will be tightened as appropriate. Additionally, during recent discussions with
ABB it was discovered that they (ABB) are evaluating a potential problem with current
transformer orientation on their circuit breakers. Safety-related circuit breakers that have a
been recently refurbished have been inspected for this condition. All safety-related :

in-service circuit breakers that were not checked for this condition during refurbishment of
the circuit breaker will undergo polarity testing to identify the existence of this condition.
Any discrepancies found during this testing will be corrected prior to startup from the
current outage.

J

Two issues with General Electric (GE) Magne-Blast circuit breakers have also 1

been discovered. First, a problem with the engagement of the contact blocks has been,

observed during racking-in of these circuit breakers. Proper contact engagement is
;

i required to be observed by personnel when racking-in these circuit breakers to ensure that i
{ the breakers are properly connected to the bus. Discussions with GE and utility experts . !

j have confirmed that this has been a problem with these circuit breakers and that the
; problem can usually be corrected by manually assisting the contact blocks to achieve

proper contact engagement. This information will be incorporated into procedures or
; training as appropriate. A second problem with the GE Magne-Blast circuit breakers,

concerning circuit breaker to circuit breaker cubicle alignment, is also being addressed.,

Proper alignment of the circuit breaker to the circuit breaker cubicle was not adequately4

verified for the GE Magne-Blast circuit breakers that had recently had maintenance
-

performed on them.- This was caused by a maintenance procedure change that deleted part.

i of the alignment checks necessary to ensure circuit breaker to circuit breaker cubicle
[ alignment. GE will assist IP in verifying the proper alignment ofcircuit breakers to the
; circuit breaker cubicles prior to startup from the current outage.

If you have any questions please contact me at (217) 935-8881 extension 3400.

Sincerely yours,,

f/Y
Wayne D. Romberg
Assistant Vice President

MRS/krk

- . - - . _ _ _ _ _ _ . _ _ _ __ _ _ _ _ _ ___
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Anachment,

| cc: James L. Caldwell, Deputy Regional Administrator, Region III
I Geoffrey C. Wright, USNRC, Region III

| Mark Ring, USNRC, Region III
NRC Senior Resident

'

,

Dave Zemel, IDNS Resident Inspector T-31Z
|
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^

Response to NRC Circuit Breaker Questions

1. Provide a list of" critical non-safety related" circuit breakers , including their,
,

i functions. l
! l

| Response: " Critical non-safety related" circuit breakers is a term used by the .)
| CPS Breaker Team for circuit breakers Illinois Power has deemed )

important to operating the plant. Attachment B to this letter: '

contains the list of circuit breakers considered to be " critical*

non-safety-related".

2. Were all refurbished ABB 480 volt circuit breakers tested to the twenty-four
criteria described in Illinois Power (IP) letter U-6027557 If this was not the i

j standard practice prior to that letter, what type of testing was performed |

|
previously? |

,

j Response: No, not all of the ABB 480 volt circuit breakers were tested to the
; twenty-four criteria described in letter U-602755. There were
: twenty-one circuit breakers refurbished prior to the issuance of q

! letter U-602755. Nine of the twenty-one refurbished circuit |
I 'breakers received a trip device test and primary current injection
; functional test prior to the installation of the circuit breaker into an

i. operational cubicle. This testing ensures that the circuit breaker
.

!
meets the trip time criteria and satisfies five of the twenty-four I

. criteria on the checklist. Maintenance procedure, CPS No. 8410.02
*

"480 Volt Power Circuit Breaker, Generic Procedure For," was
performed on the remaining twelve of the twenty-one refurbished;

i circuit breakers that did not receive the twenty-four criteria check.
The maintenance procedure performed satisfies sixteen of the '

. twenty-four steps in the checklist, and includes: trip device testing,
'

ductor testing, meggering, tripper bar movement testing and ,

general inspections such as wiring integrity, arc chute condition, I
| contact condition and hardware checks.

i 3. There has been a 10 CFR Part 21 notification concerning wiring on current

i transformers in ABB 480 volt circuit breakers. What has IP done to ensure that
; circuit breakers that were refurbished prior to the discovery of this problem are not
'

affected by this condition?

, Response: The circuit breakers that have been refurbished recently were

! checked for this condition. The remaining twenty-six in-service
i safety-related circuit breakers will be inspected for this condition,

; and any identified discrepancies will be corrected prior to startup

; from the current outage.

4

d
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; 4. The NMAC standard for ductor testing of circuit breakers specifies a 100 amp
ductor. Why does IP use a 10 amp ductor instead of the NMAC specified 100

'
l

amp ductor?
I

!
'

Response: The response to this question will be provided in a future letter
j expected to be completed by June 27,1997. (IP is awaiting vendor
*

information.)

5. The NMAC standard for megger testing of circuit breakers specifies a 2500 volt
*

! megger. Why does IP use a 1000 volt megger instead of the NMAC specified
4 2500 volt megger?

Response: The response to this question will be provided in a future letter |1

expected to be completed by June 27,1997. (IP is waiting vendor I

information.) |
|

; 6. When were the last megger and ductor tests performed on the Westinghouse
4 safety-related circuit breal:ers,.and what were the results of those tests? Provide a

list of circuit breakers and the results.
;
'

Response: Atter.hment C to this letter contains the results of this testing.
J

'

7. Which of the items in the checklist for the Westinghouse model DHP safety-related
circuit breakers were applied to the Westinghouse Model DVP circuit breakers?
Provide a list of the items.

i

; Response: All of the items in the checklist were applied to the Westinghouse -
model DIIP circuit breakers with the exception of the steps that

j perform the low voltage trip timing test. This test was conducted
at nominal voltage (instead oflow voltage) in accordance with the2

CPS Technical Specification timing requirements.
,

I
!

|
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Critical Non-Safety-Related Circuit Breakers

wwurermwa s.wmewmam a
iUNIT SUBSTATlON.O (AND,C,jfEED BREA,KER,j7pDH,PS,0,,,,,j0

.lb.PO4,EA,,,,,ICIRC. WATER PUMP 1 A FEED BREAKERi75DHP500 .i
1APO4EB
iXF6iEC le.s Kv VU'5"iA'Ulia'EE56 5NIXiiii"" 1756sEi667
APO456~~I' cmc. WAT5R PUMP 1C F5Ed"5iiEI55RIf5UE5dd~

.il@iE.~[EER5"BM[[5[fy[j[h[jhkkT ~[fkkhkkdd[
1

16PO4,EF,,,,,,16,j,,KV, BUS,16,3MSE3VE, FEE.D BREAKER,,,. ,,_,,,j 7 5 DH P500,,,
IUNIT SUBSTATION 1H FEED BREAKER

I75DHP500
1APO4EO

UNIT SUBSTATION 1F (AND 1J) FEED BREAKER E555555
/ TAPO4EH

E6i5J (UNifiU55 hTION 1L (ANDIdEE5EU-~ 175DHN5Ud~
I

APO4d~~iUEIT SUBSTATION E (AND MiiUUU BREAKER i75DHP500
iE@E5,,,,jUNIT SUB5 ATION 1M (AND 1E[FEID ~[f56E5Ud5
1

! 75DHP500,_,
16POSEC,,,,,1UN!T SUBST3I!ON.JK,16ND,lglfEED,,,,,,__
.

1 APOSED _,juNIT SUBSTATION D (AND PJ, FEED. BREAKER [75DHP500_,,
1 APOSEE 16.9 KV BUS 18 RESERVE FEED BREAKER

!75DHP500 ! -

kbUkkb ..{EE55 WATER PUMiIlC FEED _B5E 55[,',j75DEE5UU

16.NEEp..,,,j.y.N.!T,,qypg]3I!py,f ,j6ND,,N.lfEED, PRE 3f f3 ,,17 EQHPEOO,,,,,i
.

1APOSEH 16,9 KV BUS 18 MAIN FEED BREAKER i75DHP500 i

} bbkk UR93..W61ER, PUMP,M,h,5k)Rff KE3,,, ,,.fh.d5,5,5.6,',[,

.leM.5EK,,,,juNfI SUBSIATION 1_I FEED BREAKER __ _ .,j75DHPS, 0,,,,j
0

___

CONDENSER VACUUM PUMP A FEED BREAKER !50DHP350|
.

1 APO6EA
j[EU6jk.[,', [ h,5.[jEE,M y kiU[[U[kjh[ 556R[[_}jykhkkkk[,,,

j 50DH,P350,,
16PO6EC,_,. C,C:,,1C [EED,BREAKE3,__

.

Jh.PO6ED C.D.,,1,CfEED BREAKER _ J50DH P350,,,,,,

1APO6EE W.O. CH|LLER C FEED BREAKER iSODHP350 l

.j[@E[,[,,,j[MU 15[kjh[[hj(,',',, ,,,,,,,_. _S_{fykhkk5k,',',',]'[

.IE5i.d.T.!!55.50555553EUlh[[KE([[~"~~ $}yyphkkkk[',)|1APO6EG | SERVICE WATER PUMP 1C FEED BREAKER
iSOOHP350

16N6EJ juNIT SUBSTATION,1,_jAND Q j, FEED BREAKER., j50DHP350_,j|
33g6EK_,je169.. BUS 1 A MA!N,f,EED BREAKER

350DHP350,,,j
,

16Pc6.EL,,_ iC.B. FUMP 1C FEED BREAKER,, __ .__
,,j 50D$P350_,j

.. bPO.6EM,,je.169,BUSJh.3ESERVEfEED BRE6 keg ___. __ j5ppdf35q,,,j
1

_

16PO6EN. iSERVICE WATER,,, PUMP,,1 A FEED BREAKER, .
j500.HP350,,,

.MPO6EP,,,,, jC,p,,, PUMP 1 A FEED BREAKER,,,,,,,.,,,_,__,,,,.,j50DHP350,_
16PO6EO,,,,juNjlSUBS]31!gN G,,jAN,0 K.JfEEQ,BREAKEg,,159QMP359,,,
13PO6ER,,,,,,1C D, PUMP 1 A_ FEED _ BREAKER

. [50DHP350,,,

J APWET,,,_,4 SERV!CE 6!R CQMPRESSQR,pfEEQ BRE3KER ,, ,,jypqH,P359,,,16PO6ES,, ,,
;gpD DR!VE. PUMP,MfEED,,BREf.KER 15ppyf350 ,,,,

16N8EA,, J6pD DMVE NMP,lB FEED BRE6KER !5pppf359.,,.j

.1..A.PO8.EB.. .. i .SE. R.V... ICE. AIR. C..OM. PR.. ESSO.R.1.F...E..E..D....B...R..E.. AK,E...R..... ...| 50DHP.3 50.. . !. .-
.

.iKF68. FZ,'.{ghifiUisfXiibs"filh6'Kil5E6"5pEIMKl[5665@i,"E
j59QHP359.,

16PO8EE , ,,,j C4 PUMP IB, FEED BR.EA3ER ,.,,,,,,,,,,,,..,, .,,,,,,
SERV,!CE,WATE3 PUMP 1B [EED PRE 6, ER ,, _15ppMg35q,,K

.M. M8Ef,,,,,,4 ! 500HP350,...
16PO8Eg,,,,,1416ppuS 1B RESERVE FEED BREAKER,,
.MN8EM,,,,jC,B,,, PUMP,jD FEER BRE AKE3,,,, ,,,,,,,,,

,j5ppMf35q,,,a

J6PO8EJ,,,. .,j316ppuS lE M3]N,f,EEp,pBq6KER ,, . . .,-,..- ,.,jypDHf4pq,. '
y

juNIT SUBSTATION.L_(AND,,H,1 FEED BREAKER,,j50DHP350_
'

.MPO8E,K
1 APO8.EL,,,,,1W.O. CHK.LER 8 FEED BREAKER._,.. ,.,,, ,,,,...._ j 50DHP0 50,,.
..l.$.PO8EM,,,j SE RV,!CE A]R, CO MPRJyyQ3,3f.EED, BRE AK ER.,, ,j 50Df P350 .
1 APO8EN , .j C.C.1B FEED BRE AKER_ ,_. .,, j 50Dr.P35_O

j5OD, P3 0,, ,H 5.

..QPO8EP ,,,jW,p ,py!LLg3 p,f[Jp, BREAKER,, iS004P350 '
" APO8EQ iC.D.1D FEED *REAKER
. [PU.8Ek,[,~,({5kh,DE,N53,V .CUSUi[,'PUUP " FEED BRE KER[{5005P3'5,O'[[ ,
1APO8ES iL.F.M A E .B MOTOR FEED BREAKER (RR !500HP350

MPUBj[,' ,,{h[,,C5i[(fkE}EEkjN5fK,Ek,'.$,[.~, .'.'.S,[,~,$,",,'",}5ODhk(5(,'

JRRO1E8, _jRR BKR S A,60,HZ CONTRQ BKR,(NO PROT., ,,j75DHP500_
JRgg2,EB ,,,,,lgR BKR SB,60 HZ,CQNTRQL,ygjNQ PRpT. ,,,[75pMP5M, j,,

.-
E. _ _ . _ _
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OAP43E 38 480V BUS C MAIN FEED BREAKER K 1600S ;

OAP43E-3C CROSS TIE BKR 480V BUS C & D K-16005 |
| ]AP43E4A_ ,RADWAGTE BLDG MCC A FEED BREAKER ,K-600S

' !
O

|
A,43E-451RADWASTE B, XI MCC C FEED BREAKER | K-600SP UO

j

AP43E 4C } RAD'NASTE tsLDG MCC E FEED BREAKER_{K-6006O ,

OAP43E4D RADWASTE BLOG MCC G FEED BREAKER !K-600S

OAP43E-5A RADWASTE BLDG MCC 1 FEED BREAKER -600S 3
'

AP43E 58 ,RADWASTE BLDG MCC K FEED BREAKER ~]K-600SO ,

OAP43E-5C [RADWASTE BLDG MCC M FEED BREAKER
K 600S j |

OAP44E-3Bl480V BUS D MAIN FEED BREAKER K-1600S
| RADWASTE BLDG MCC B FEED BREAKER K 600S0AP44E-4A

) .

0AP44E-48 RADWASTE BLDG MCC D FEED BREAKER K-600S
I

0AP44E-4C RADWASTE BLDG MCC F FEED BREAKER iK-6005
I -600S |

OAP44E-4D iRADWASTE BLDG MCC H FEED BREAKER K

OAP44E-5A IRADWASTE BLDG MCC J FEED BREAKER
K-600S

OAP44E 55 RADWASTE BLDG MCC L FEED BREAKER ,K-600S ,

OAP44E-5C $RADWASTE BLDG MCC N FEED BREAKER
K-600S 1

I

UAPS2E-3B E4BOV BUS K MAIN FEED BREAKER K-1600S
j

,K-600S _ j!

OAPS2E-5C CCP SUPPLY AIR FAN 1 A,, , , , , .

OAPS2E-50 CCP EXHAUST FAN 1 A (K-600S |

OAPS3E-38,480V BUS L MAIN FEED BREAKER [K 1600S __l
0 PS3E-5C CCP SUPPLY AIR FAN 18 K-6005
J
OAP53E-50 CCP EXHAUST FAN 1B K-600S,

CAP 91E 3B 480V BUS O MAIN FEED BREAKER _,K-1600S .
CAP 91E-3C CROSS TIE BKR 480V BUS O & P K 1600S

CAP 91E-4C CONTROL BLDG MCC A MAIN FEED BREAKER K-600S

OAP91E-49 CONTROL BLDG MCC C MAIN FEED BREAKER __,K-600S
,

p |
,

OAP92E-381480V BUS P MAIN FEED BREAKER iK-16005

OAP92E-4C { CONTROL BLDG MCC_B_ MAIN FEED BREAKER _ [K-600S -

OAP92E-4D CONTROL BLDG MCC D MAIN FEED BREAKER K-600S

1 AP14E-38 480V BUS 1D MAIN FEED K-1600S

1 AP14E-3C_. ROSS TIE BREAKER 480V BUS 1D & 1E ,K 1600S ._jC

1 AP14E-4B 125V DC BATTERY CHARGER 1E SUPPLY K-600S

1 AP14E-4C SCREEN HOUSE MCC 1 A FEED BREAKER K 600S

1 AP15E-? B 480V BUS 1E MAIN FEED K-1600S
I

1 AP15E-3C 125V DC BATTERY CHARGER 1F SUPPLY K-600S _

1 AP15E-4C, SCREEN HOUSE MCC 1B FEED BREAKER __ ,,,_{K-600S
1 AP16E-3B I480V BUS 1F MAIN FEED iK-16005

1 AP16E-4A iPLANT CHILLED WATER PUMP A $K-600S }~

1 AP16E-4B { PLANT CHILLED WATER PUMP C_ JK-600S . ,,a ,

|

1 AP16E-4D TURBINE BLDG VENT EXH FAN 1 A K-600S
~ |

1 AP17E-3B 480V BUS 1G MAIN FEED BREAKkk K-1600S

1 AP17E-4 A PLANT CHILLED WATER PUMP B JK-600S
1 AP17E-4B iPLANT CHILLED WATER PUMP D lK 600S 1

1 AP17E-4Dj, TURBINE B_LDG_VEN_T EXH FAN 18 {K-600S,,, _j

1 AP17E-6A (PL_AN,T CHILLED WATER PUMP E {K-600S j

1 AP18E-3B }480V BUS 1H MAIN FEED BREAKER iK 1600S_ ;

! K-160051 AP18E-3C ! CROSS TIE BKR 480V BUS 1H 8, il :

1 AP18E-4B iTURBINE BLDG MCC 1 A FEED BREAKER
K 600S

I UE5Ed[05BIUN"5EdddEddidiEUD]BjE ~K'ER~ 3-|560S _
:K-600S

1 AP18E-4D | TURBINE BLDG MCC 1E FEED BREAKER
1 AP18E-5B TURB,1,NE BLDG MCidIdjEEd[BEEAEUR ~ iEIddi ")
1 AP18E-5C jTURBINE_BLD_G MCC 11 FEED BREAKER, _ [K-600S __

1 AP18E 50 iTURBINE BLDG MCC 1K FEED BREAKER !K 600S i
l |

1.AP,19E 35id8'OV B_US 18 M AIN FEED _,_,,,_,_,, ~ h,}600S_I

| 1 AP19E-4B JTURBINE BLOG MCC 1B _ FEED BREAKER
jK-600S _j

i

+,
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AP19E-4C TURBINE BLDG MCC 1D FEED BRFAKER i K-600S
1 AP19E-4D ITURBINE BLDG MCC 1F FEED BREAKER 'K-600S
1 AP19E-5B TURBINE BLDG MCC 1H FEED BREAKER K-600S
1 AP19E-5C TURBINE BLDG MCC 1J FEED BREAKER ,K-600S
1 AP19E-5D [ TURBINE BLDG MCC IL FEED BREAKER
I UUE-3B 1480V BUS 1J MAIN FEED

"
K-600S
K-1600S

1 AP20E-4A TURBINE BLDG VENT SUPPLY FAN 1 A K-600S
1 AP20E-4D EHC FLUID PUMP 1 A iK 600S l
1 AP20E-5A , STATOR COOLING WATER PUMP 1 A [K-600S j
1 AP20E-5D TURBINE BLDG CCW PUMP 1 A -- iK 600S i ;

1 AP20E-6C CONDENSATE TRANSFER PUMP A K 600S l
'

1 AP20E-60 CONDENSATE TRANSFER PUMP C iK-600S !

,1 AP20E-7D RX FEED PUMP TURB AUX OIL PUMP K-600S l
* *

1 AP21 E-3B 480V BUS 1K MAIN FEED K-1600S j i

i 1 AP21E-4 A TURBINE BLDG VENT SUPPLY FAN 1B ,,,,,K 600S j I
1 AP21E-4D IEHC FLUID PUMP 1B ! K-600S i

1 AP21E-5A [ STATOR COOLING WATER PUMP 1B{K-600S
1 AP21E-5D_ TURBINE BLDG CCW PUMP 1B K 600S :

1 AP21E-6D CONDENSATE TRANSFER PUMP B K-600S 1
,

|
1 AP24E-(480V BUS 1L MAIN FEED [K-1600S j |

, , ,1 AP24E-3C TIE BKR 480V BUS 1L & 1M ' K-1600S i

1 AP24E-4A AUXILIARY BLDG MCC 1D FEED BREAKER K-600S
1 AP24E-48 AUXILIARY BLOG MCC 1F FEED BREAKER K-600S ;

)1 AP24E-4C iCONTROL BLOG MCC 1 A FEED BREAKER K-600S
,

1 AP24E-4D } CONTROL BLDG MCC 1C FEED BREAKER [K-600S i , j

1 AP24E-5B AUXILLARY BLDG MCC 1H FEED BREAKER K-600S l j
i1 AP25E 3B 480V BUS IM MAIN FEED K 1600S

1 AP25E 4A AUXILIARY BLDG MCC 1E FEED BREAKER ,K-600S ,

1 AP25E,-4B__ AUXILIARY BLDG MCC 1G FEED BREAKER | K-600S
1 AP25E 4C CONTROL BLDG MCC 1B FEED BREAKER f-600S
1 AP25E-40, CONTROL BLDG MCC 1D FEED BREAKER jK-600S
1 AP25E-5B | AUXILIARY BLDG MCC 18 MAIN FEED i K-6 00S . _,,,,,,,
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Results of Last Westinghouse Megger
and Ductor Tests

Breaker Date Megger test data Ductor test data Ductor
(range of the Acceptance
lowest to highest Criteria-

ductor test
readings recorded)

IAP04EL* 5/12/97 all > 2000 Mohms 28 - 31 pohms < 66 yohms
,

1AP05EA* 5/19/97 all > 2000 Mohms 26 - 45 yohms < 66 vohms
1AP07EA 10/11/93 all > 2000 Mohms 8 - 13 ohms < 13.2 ohms

2 1AP07EB 8/26/93 all > 2000 Mohms 12 - 13 ohms < 13.2 ohms

| 1AP07EC 2/4/89 all > 2000 Mohms 7 - 13 ohms < 13.2 ohms
1AP07ED 10/11/93 all > 2000 Mohms 10 - 13 ohms < 13.2 ohms

'1AP07EE l-5-93 all > 2000 Mohms 8 - 11 ohms < 13.2 yohms'

1AP07EF 12-5-95 all > 2000 Mohms 12 ohms < 13.2 ohms
1AP07EG 3/26/96 all > 2000 Mohms 11 - 12 ohms < 13.2 ohms
1AP07EH 4/3/95 all > 2000 Mohms 6 - 12 ohms < 13.2 ohms
1AP07EJ 10/6/93 all > 2000 Mohms 10 - 13 ohms < 13.2 ohms
1AP07EK 7/20/93 all > 2000 Mohms 11 - 13 ohms < 13.2 ohms
1AP09EA 12/30/96 all > 2000 Mohms 10.5 - 11.5 ohms < 13.2 ohms
1AP09EB 12/30/96 all > 2000 Mohms 11.5 - 12 ohms < 13.2 yohms-

1AP09EC 12/29/96 all > 2000 Mohms 10 yohms < 13.2 ohms
IAP09ED 8/26/92 all > 2000 Mohms 5 - 12 ohms < 13.2 ohms
1AP09EE 8/8/91 all > 2000 Mohms 8 - 12 yohms < 13.2 ohms
1AP09EF 4/30/96 all > 2000 Mohms 12 yohms < 13.2 ohms
1AP09EG 12/9/90 all > 2000 Mohms 8 - 12 ohms < 13.2 yohms
1AP09EH 12/29/96 all > 2000 Mohms 9 - 11 ohms < 13.2 ohms
1AP09EJ 1/12/95 all > 2000 Mohms 9 to 13 ohms < 13.2 yohms
1AP09EK 8/3/95 all > 2000 Mohms 9 - 12 yohms < 13.2 yohms
1RR01EA* 5/16/97 all > 2000 Mohms 30-45 ohms < 66 ohms
IRR01ED* 3/7/92 all > 2000 Mohms 9 - 17 ohms < 18.4/21.6 ohms
1RR02EA* 5/19/97 all > 2000 Mohms 24 - 35 ohms < 66 ohms
IRR02ED* 3/5/92 all > 2000 Mohms 8 - 18 ohms < 18.4/21.6 ohms

* 6900 V Breakers. All others are 4160 V

The acceptance criteria for a megger test on a 4160 volt circuit breaker is > 6
Mohms. The acceptance criteria for a megger test on a 6900 volt circuit breaker is
> 8 Mohms.
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