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Halter, Mandy

From: Sergi, Robert A

Sent: Friday, May 27, 2011 9:43 AM

To: Halter, Mandy; Cataldo, Paul C

Cc: Hill, John; Troy, Mary; Manzione, Stephen J; Timone, James D; Cheskis, Michael

Subject: Requested documents related to IP3 Relay 16-B Issue
Attachments: Fleet PM Template ior Relay Replacements.pdf; TE-97-007147.pdf; DCP 00-3-063

(EC5000039543).pdf.

Mandy/Paul:
As you requested, attached are copies of the following documents:

- DCP 00-3-063 (EC-5000039543), "IP3 Replacement di Westinghouse BFD Relays"

- TE-97-007147, Procurement Engineering Technical Evaluation for replacement of Westinghouse BFD Relays
with Eaton Corp. NBFD Relays.

- Entergy Fleet PM Template for 18 Year Control Relay Replacement for PMO Category Code 1 or 3 Relays.

Please contact either myself or John Hill if you have any questions. If you need more information related to the
Fleet PM Template, Jim Timone and Mike Cheskis of Programs & Components Engineering will be available next
week.

Bob

5/31/2011



06esi gn Chainge No. 00-3-063,ESS Re:0 WR 99-05298 "

Design Cha~nge Type: [X] Type I Type 2 []Type 3 []Type4

Title Replacement of 'Westinghouse Type BFD Relays

50.59 Process Used. (X] MCM-4 SCREEN OR []NSE #

Departmental &'Programmatic Concurrence: (PrlntfSIgn/oate)

PC] Design Disclipline (M4&C):.L~~ -c-'I"-14401A0 NX) esignusdtpllnecqs 0

( Design Discipline. (Elec.): , I Design Discipline A):
[M, Operatloos IAwy e ~ ~ ~ I ( in-service inspection (Is!:

( Maintenance: j] MOV Program:

M II & C-T-14fkk (]Maintenance,RuLe:

] ConsuctlonServes: , _[.coorputer / EPrC

[Reactor Enghieedine - Procremntgmg Eng:-`O 71 Aw i6 100

[X] Fire Protectio~. 1,11~A.~ii419 b PQ) Systemn Eg i S*4.1Ill
[JEmergency Plan:_______________ C Planiinng: /w-

[Safety: _________ (IRS__________

[I EQ: []ALARA:
S] In-Sevice Testing (IS : i ]ec t S yr:,

C I sfridlUI,,*r-.- Trianin~g:

C IOther:[IOP et

A/E Design Organization

Preparer: N/A _ _A/E _ _N,/A_ .... _•
(print,,•n)date

ACCEPTANCE and APPROVAL -

Responsible Engineer: Robert Serg /I-X

Design Engineering Manager: t Petrosi/ k
(prinivsign) datei

(PORC and SEO signatures N/A if NSE not required)

PORC: Mtg # A I.Chairperson: _ _ _ _ _ _
(print/sign) date

SEO Approval: 44
(print/sign) date

! 16,



I

Hammer) who has continued to manufacture !'Identical" relays. There is no
significant weight increase in the new NBFD relays. The relays are equivalent: In
form, fit and function with the exception of the overall width of the new relays.
Due to manufacturing tolerances. the new relays are slightly wider. As a reesult,
the physical dimensions ohf ,the;, new relayswill not -alloWt,,bfor proper -heat
dissipation without changes to7 the'spacihgof the relays. This requires installation
of new mounting plates and relocation of selected relays. The new mounting
plates will ensure seismic mounting of the new relays and allow for proper heat
dissipation due to adequate spacing of the relays. There is no adverse Impact on
the seismic adequacy of the CCR racks due to the relocation of these selected
NBFD relays.

The 8FD relay replacements, included in the scope of this DCPare the following:

Model Relay Number Normal State Sub System Location

Nf1205
SI-lix. DeE-ergized SI Actuatlow Relay CCR Rack G-3
SJ-21X DeFnerized SI Acatown Relay CCR Rack G-5

BFD485

C-Al1X DeEnergized Actuation Logic CCR Rack G-4
C-AM2X DeEnergized Actuation Logic OR ack G-4
C-A13X peEnergized Actuation Logic CCR Rack G-4
C-Ai4X DeEnergized Actuation Logic CCR Rack G4
C-A21Y. DeE"-gized Actuation Logic CCR Rack G-6
C-A22X DeEnerglzed Actuation Logic CCR Rack G-6
C-A23X DeEnergized Actuaion, Logic CCR Rack G-6
C-AZX DeEnermized Actuation Logic CCR Rac G-6
FWk:12 DeEnergized Actuation Logic CCR Rack G-S.
FWX2 De&wgied Actuation Logic- CC Rac 3 G-3

.iz2x DeEnrgzed St Actuation Relay CCR Rack, G-3
SI-13X :DelEneried SI Actuation Relay CCR RackdG-3
SI-22x DeEnerMlzed SI Actuation Relay CCR Rack C-5
SI-23X DeEnergjzed St Actuion Relay CCR Rack G-S
TRl-1 DeEnerglized SI lockRelay (Testing of Loglc) CC, Rack G-4
TRI-2 De~wried S elock Relay. (Testing of' Logic) CCR Rack G-6
TR2-1 DeEnwized SI Block Relay (Testing of Logic) CCR Rack 1G-4
TR2-2 DeEnerglied SI Block Relay (Tes1ng of Logic) CCR Rack G-6
T-IP3 DeEnergized S Block Relay (Testing of Logic) CCR Rack G-4
TR3-2 DeEnergtzed S1 Block Relay Tes;ting of Logic) CCR Rack G-6

AS1 DeEnergized Actuation Logic CCR Rack G4
AS2 DeEnergied Actuation Logic CC, Rack G-6
C-BaIx Deainegized ActuaUon Logic CCR Rack G-4
C-B21X DeEnrgized Actuation Logic CCR Rack G-6
ca-1R DeEnergized Actuation Logic CCR Rack G-4
CB-2R DeEnergtzed Actuation Logic CCR Rack -6
CS-11R DeEnerglzed Actuation Logic CCR Rack G-4
CS-2R DeEnergized Actuation Logic CCR RackJ G-6
F1 IX DeEnergized Actuation Logic CCR Rack G-5
F12X DeFnergized Actuation Logic CCR Rack G-5
F13X DeEnerglzed Actuation Logic CCR Rack G-5
F14X DeEnergfzed Actuation Logic CCR Rack G-5,
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Design Change Rev.ofWestinghouse Type BFD
00-3-063 ES! Relays •

EVALUATION OF DIFFERENCES

Model Number: As documented in Westinghouse Technical Bulletins NSD-TB-
76-16 dated Nov. 22, 1976, NSD-TB-79-05 dated Aug. 14, 1979 and NSD-T1B-81-
14 rev. 1 dated Jan. 15, 1982, Westinghouse recommends changing relays
designated as BFD with NBFD. As described in these documents, this changetý,
resolves a potentlal coil burnout problem associated with these~ relays: coil
burnout, confirmed by tests, is due to high voltage spikes generated when thýe
relay coil current is interrupted. Design change DC 95-3-254 was generated to
evaluate replacing the 8FD44S and BFD66S with their IE'iqualifed couniterparts.
A letter from Westinghouse to Mr. J. Odendahl of:NYPA indicates that."The
NBFD66S relay Is the safety related vetrion of the, BFD66S relay. The two relays
are physically and functionally identical. The NBFDS relay can be substituted for
the BFD66S relay In all applications. "Accordingly, both relays have the same
contact arrangement -'six (6) normallyropen and six (6) normally closed
contacts. Both have identical dimensions and mounting configuration and both
will be Installed in the same fashion using the existing supports in the racks. he,'
BFD66S was manufactured,,to Westinghouse,, com mercia lg rade prog ram.; The
NBFD66S is supplied for safety related (IE) applications and is the_
environmentally qualified versionof the BFD66S.'ThbIs evaluation also applies to
all other BFD"relays installed In ýthe plant. On this basis, the new NBFD relay is
found to be an acceptable replacement for the original BFD relays installed at
various plant tag locations.

Coil Bobbin Material: In accordance with Westinghouse (ref. Technical
Bulletin NSD-TB-76-16 dated November 22, 1976), a thermoset coil-bobbin
material was used in lieu of a thermoplastlc as the thermoset Is more sulted for
use at a higher temperatures.,

Magnet Anti-Stick Disks; In accordance with NSD-TB-76-16, "The
magnet anti-stick disks which ensure that residual magnetism will not allow the
relay to remain closed was soldered'in as opposed to epoxied" for improved
reliability,

.Armature Pin: In accordance'with Westinghouse Technical Bulletin NSD-
TB-76-16, the armature pin was epoxled to the cross bar to elminiate any chance
of rubbing on the external case and causing a relay malfunction.

Coil Dimensions (width): Although the difference In dimensions are less,
than 1/16" and probably within the manufacturer's tolerances. The physical



Design Change J Rev. 0 Replacementof Westinghouse TypeBFD(i 00o-3-o631ES Relay

D. -PREREQUISITES:

The work associated with the replacement of Westinghouse type BFD relays will
take place in the Central Control Room (CCR).

The replacement of the original Reactor Trip BFD relays with NBFD relays In CCR
Racks E and F has already been completed. This DCP will remount these relays
on a new mounting plate to allow for proper heat dissipation. The SI Initiation
BFD relays In the CCR G racks are scheduled to be replaced/relocated during the
R012 Refueling Outage while the plant is below the cold shutdown condition (i.e.
< 200*F). HoweveinihdividUal relays may be replaced; asneeded, durlng any
plaht condition.

Shop work such as fabrication of new mounting plates and mounting of new
replacement relays on the new mounting plates can be performed prior to the
start of the R0o1 (or R012) outages.

Prior to performing, any work, a work request (SPO-SD-01) shall be approved by
the Operations Department. An approved clearance per applicable plant
procedures shall also be obtained by the organization tasked to perform the
modification installation.

The responsible engineer shall be notified prior to the start of work.

E. DESIGN INPUTS:

Design Input Report (MCM-1, Attachment 4). See Project File.

F. INSTALLATION REQUIREMENTS:

This design change is classified, as QA Category L. All work shall be performed in
accordance with NYPAs Administrative Procedures. Implementation of this DCP is
currently scheduled as follows:

" Cycle ii - Fabricate new mounting plates for re-mounting of reactor trip
relays in E & F racks.
RO11 - Re-mount Rx trip relays in E2, E3, E4, E5 & F2, F3, F4, F5 racks
(wider spacing). The original type BFD reactor trip relays were already
replaced with NBFD relays.
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Design Change Rev. 0 Replacement of Westinghouse Type BFD
00-3-063 ESS 1 Relays

'k.

H. AFFECTED DOCUMENTS:

(INST) -,RequI,-d tar Installationr (TIO) - Turnovir (C/P) - Closeu INST TIO C/O
(ACTs 2864) "See MCM-191 [SeeMCM-19.

DRAWINGS (NEW OR, REVISED):
93214-39983 2-IA X9321-F-39983 30Ax

9321-F-39983 4-38 X
9321+F-39983,4A-2B X
9321ýf-399835-2A x
9321F-39983 6-OA X
9321-F-39983 8-3A X
9321-F-39983 9-4A x
,9321F-39983 11-OA x
9321-F-39983 12-CA X
9321-F-39983 13-28 X
93214-F39983 IA-1Bx
9321+-39983. 1+2A X
9321-Fo39983 15-1A X
9321-F39983 16.'18 X
9321-F-39983 V7oA X
9321+F39963 B-ZA x
9321-F-39983 7-01B X
i13E01 1-11A X
113E303 4-27A x
113E303 5-13A X
113E303 6-19A X
113E303 7-208 X
113E303 8.10B X
618FIO61-7A
SK-00-3-063-001
SK-0O-3-63-002
SK-0o-3-063-003 x
SK-00-3-063-004
SK-00-3-063-005 iX
SK-M0-3-063-0•x6
SK"00-3-063-O07 X
SK•0O-3-063-Q8 x
DRAWINGS (VOIDED AND SUPERCEDED): N/A

CALCULATIONS (NEW OR REVISED): N/A

PROCEDURES (OPERATIONS, MAINTENANCE, I&C, X
SURVEILLANCE AND ALL OTHERS)

OTHER (MAINTENANCE RULE, ISI, !ST, & OTHER PROGRAMS, X
TECH MANUALS, ERDS)
WESTINGHOUSE TECH MANUALS 439 -
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PURCHASE INFORMATION

'23 Vendor/supplier

! .. C-oT C CORP.

EST! N13HOUSE'

ENERGY SYSTEMS
BUSINESS UNIT

24 Ven. part

liFE X

25 Vendor on ½27 QA Codes
,VETS list as
10CFR50 00C9, 0045,, 0052.
APP.ENDfX S, i0161, 0251, 4000
ANSI N45.2
SUPFLIER. VETS
LIST DATED
980612 I
10CFR50 6003
APPENDIX B,
ANSI N45.2 I
SUPPLIER; VETS i
LIST DATED
97Q603 .

1 :Codes/standards 12 Codes 13 ASME requirements

Yes (X] No [ I TEEE-]23 -1974.. IEEE-Jil -197S NA

38 Item on eng. hold

Yes t. j No [(X

48 Item drawing no.

NA

50 Tech. manual(s)

NA

52 Ref. document(s)

IQ3301 ljhT I REV 13
113E301 SHT 8 REV 7

39 Explain

NA49 Remarks

1QA

51 Remarks

NA

53 Remarks

REACnOR PROTECTION sYsTEM RACK LAYOUT DPAWING
REACTOR PROTECTION EYSRM .TCHEYMAT1C

113E303 SH. 7
.135303 SET 6
6158465 STS. iTHRPU 43
618106 SHT i & 2'
9Q21-LL-)1303 SHT 1S REV

54 Add. data reqd. for purch.

Host serial number

Host shop order no.

Host P.O. number

Other

59 Document type

,ic D

SAFEGUARDS ACTUAT:ON SCHEME
SAFEGUARDS AC(UAT ION SCHEME
WIRE L:-ST RFAC'TO;R PROTrECTIC.N
REACTOR PROTECTION SYSTEM IDENTITIES LOG'C-TECTIO STEM RA
SCHEMATIC DIACRAM TURRKNE GEN"RATOR

Yes No 55 Reference no. or explain

>1 X] NA

I [XI NA

[ IXI NA

70 Document number

00- 135 ,6 -3 C

00-04771 C---;
01-00040-__

Form-XX i
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ALSO NCTE THAT WESTINGCHOUSE -AS DEVELOFED RELAY NO.. NBFZ65NR WITH 'CCOIL PIL'"
6717C76G01 (WAREHOUSE STOCK -40. :7444253- WHICH -N ACCORDANCE WITH FA. DATED

129'8/98 REPLACES ALL NERD EAY HANE TOH TIS RELAY REQUIRES !:URTHER.
E'VALIUATION AND IS %0T ,COVER-ED UiDER THlS: TE,
PREV. r2.- THiS 1S A GENERIC EVAlUATION FOR :JBFDXXS RELAYS., LISTED AS FOL'LCWS:
'3FD66517440319. NBPDFOS-1714,0330, N.BFDI20S-17440263, N.4F:20S UI44 0 .

BFD22S 17440332. NBF'D40S-7l4,333, NBFE44S-1G49961, NI3F.D7S-!4940334.
11BFD'0S-' 440335, N3FD84S-l1744016C, NSFP SS-[7440-336, THESE REL;ýYS ARE
SUPPLIED 13 EATQN.C',RP USING THE FOLLOWING NYPA OýA CODES: 0009, .0`45, 0112,
0161, 0219 & 4000. NOTE' XX IN THE EAT-ON GENER.C P/N ILUICATES THE NUJMBER QF
NORMALLY CPEN AND OR'-IOPM LY CLOSED CONTAC.S
SEE TE 98-001213. FOR NBFXXF (A..C. RELAY. EVALUATIONW .

REV. 03: C'ENE•,TED TO ADDRESS THE NEWLY SUPPLIED RELAY CONFIGURATION. THE N2EW
RELAYS WERE SJPPL'IED WITH "5" SHAPED WASHERS. THE SUBJECT WASHERS ARE UTILIDED

nCTTh' 'Z'fl.TPTT ' ffl'fl 'O fflfiT Orr 0T fl M I.Yrn 0&.r.MTM?,-n-' TC V0CM

FOR NYPA' S CONFIGURATION 'AS RING TERMINAL CONNECTIONS ARE USED IN- LIEU OF- BARE*1S'Ss r.g(~ tirS.., t,± I 51 srlr. Nr.L~"iI .~ 5~ .1 iF.LD~. flZ .~ .2K725~rz.i) flLaflz.¶a .n.'r.-;I'.4 L~s~rs-.r..a
FO(,R NYPA' S CONFIGURA•TION AS PING TERMINAL CONNECT:ONS ARE UL:) E,., L.•[EU. OF, BARE
WIRE CONNECTIONS. THEREFORE, THE WASHERS MAY BE REMOVED BY I&C.-

REV 04 WAS ISSUED IN RESPONSE TO A14 INSTALLATION DISCREPANCY -IDENTifIED DUPINGPERFORI•Je•CE~ ýFW 1#S9-175-,01,T,{U121. REF•ER'.ENCE,,ATTAC ED ,LETTE.R F,,ROM B.
PARRY TO J. DEFPAUCESCO DATED 10/9 99. -ihIS DISCREPANCY REQUIRED A REVI.SION TO
THE TEE AND IDENTIFIED ADDITCONAL AFFECTED DOCUMENTS:

REV 05 'WAS INI'NATED TO INCLUDE NBFD02S RELAYS WITHII . PE O. T'iH E, j

ALSO ADD~'t) ':WO ADD:'[iTO-AL PAG " ..... •< -Y. 1, AS-2 ./A:" -1TIW' ~M'
INCLUDED ON THE ORIOGNAL TAG LIST BECAUSE THEY i'iN' 7F EXIS' IN 1'L23 ATT.E
'I•I p.11.' 'I:&II-'•.fG" L3•,T ;•V•2 •'•4.••I.'

REV 06 ISSUED IN _RESPOUSE TO PDCR 00-059T WHICH DELETED TRE REcUIREMENTS ?O
QA CODES 11.2 AND 219- AND ADDED CA CODES__2 AND 251.

REV. 07 WAS INITIA'LLY GENERATED TO ADD A SINGLE COMPCNENT ID j80X2/AFPR' TO
SUPPORT MINOR M4AINTENANCE WO'RK REOUEST"0"-00040-00, HQWEVER, RA-THER THAN
RVISING THIS, TE. EACH TIME A NEW COMPONENT 3'D WAS 'IDEN'tTOFD AFT, PT?,NlrPELDi 'l:AO 11.i..':¶FF 5 V.5::!! " " 0•F'" FEL:AYS WEP.E ADDED.TI "'T:hTS{k: 2A•i.L-I
pI Nc.:L I- 2 IA. ' 1/,iA ' 2.2.-, ....s : '- II ; 4(§ :P1 : T .I-F :( I '! 3. i', O .- q N
ONIF:.. L'.F ;'FH{ F1R'E:• .A':F'f ,•:S•£: r'U:.•' "/ui-r./•("

5
,-:'CIF •:A:4 J ; •ll : ' 2, .'7;77

Form-XX
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TEC1mNicmr. Asiq

06 Ite-m function: T0 PI.OV1DE A MEANS ACTUATING NORMALLY OPFEN OR NOPNALL.Y
C-LosRD Q~~T AR N FNZERGr747TTN QP DRnFFC-T7,-ATTCON OF MAGEIC COIL,

08 Design~ sp'ecifica tions: WESTINGHOUS~E E SPEC 6777126

10ý Q"dlity basis: IN. THE MOST RESTRICTIVE APPLICA7IONS, THE SUBJECT RELAYS ARE
:NSTA LED IN THE SAFEGUARDS ACTUATION SCHEMES OR SOURCE QRANGE @LOCK., REACTOR
TIRIP. S1 PUMP 1*R!.P. NMSlV '-7SOLAT: ONI ALARM, CONTAINMEARNT PRAY A'CTUAI0N.
CONTA INMENT I SOLT OI ASý441..I'FZATR CLAT 1CM AND SI RESET. THESE
RELAYS PERFORM A~ATrESFT UIT.,YO crntor , fjr r _________

ENEGI E-F ERh. ARIOU 3! r'FN TO-NxiS THATr M4AY F
REQUIRED FOR REACTOR, SAFE SHUTDOWN. AS SUCH, THESE RELAYS ARE CLASSIFIED AS
SAFETY RElATED QA,,CAT I BASED NCM-&B 'CRITERI*A. THERE ARE,'MANY OTHER
APPLICATIONS WHERE THESE RElaYS ARE US.D POP LA M OR ,NN•- OMP NENT
THESE RELAYS 1HAVE BEEN INCLUDED.IN THE SCOPE OF THIS T.E. BECAUSE ALL BFD
RELAYS' WITH 1250 VDC RATED COILS MUST EVENTUALLY BE REPLACED WITH NBFD RELAYS
THAT ARE SUITABLE FOR USE ON .125 .VDC PATYERY CHARGING SYSTEMS. S:NCE. N5FD
REL7YS, ARE. ALWAYS PROCURED AS. QA CATEGORY I THEY ARE SUITABLE FOR USE IN CAT 1
AND NON-CAT APPLICCATIONS. REFER TO THE PEDB FOR CIASSIFICATION SOURCE DOCUMENT
FOR E.CH• RLAY.

17 Technical data

I .OCFR5049 REQUIRED
CHEMICAL CONTROL PROGRAM
14 STORAGE MAIN TEMAN CE REQUIREMENTS
RA.DIOACTIVE MATERIAL REQUIREMENTS
SHELFLIFE REQUIREMENTS
SUPPLIER ON OERG RESTRICTED LIST;
GERG LIST DATED 960228

18 Explain

NA
NA
NA
NA
NA
,IEIN-91-045 IS APPLICABLE TO THE
SUBJECT NBFD RELAYS. THE PROBLEM WITH
THESE RELAYS WAS THOROUGHLY REVIEWED IN

DC 9-3-254 AND IP-TCS-95'-398
MEMORA4DUM DATED 9/6/95,.PP81-557
IDI.CATED THAT THE NBFD RELAY # 5072A49

WITH C.IL. STY LE- # 1•7 1 50 1 7I1 ALSO
RESTRICTED. THESE RELAYS WERE
CRIGINALLY ORDERED UNDER PO.
85-iP-3336. HOWEVER. THE PART NLUMBERS
CF THE ITEMS RECEIVED WERE RELAY -
5072A49G]2. COIL STYLE # 1293C51Gq,.
EASED ON, WESTINGHOUSE LETTER DATED
772"i/s-) THESE RELAY COILS ARE SUPPLIED
CN ALL NBFD RELAYS AND THEY AREF
"NUCLEAR GRADE' ITEMS WHICH ARE RATED
FOR 1251137IVm'C. AS SUCH, THESE RELAYS
WERE ACCEPTED AND RELEAL, FOP. TOCK.
'.ESTCNGHOUSE TECHNICAL BULLETIN'
iTB-•1 -. 14. •WHICH WAS WRI'TEN BEFORE

THE WEC LETTER DATED 3/2`7/86, iNDICATES
THAT THESE RELAY COILS ARE ALSO
RESTRr*TED FOP USE. SINC('. TtIES T7O[DOCUMENTS CO'•D[F EA:C'H 'OTHER,. iT .__L

CONERVATIVERLY ASSUMED THAT THIS OIL,
!S RESTIRICTED FOR USE -OWEVER StNC
'ý',.ESTINGSOUSF NOW 'FFERS \A-- FPNT
RELAY COIL 'P N 6717C75G,' IT
APPARENT 'HAWkT COIL PiN 1293C51G001 IS
rDSOLETE. REFER TO 1EE YPA- 96- r014 7)?

YU A ýf-NC. -EALUATION 3E'ItEEN THE
C:I GI.*AL ?-FD6GS RELA.Y AND T'HE .vr [.j
1'.ýFr65 RELAY WHICH iS N0W STOCK= PEQ R
[74 40(0,



ITEM EQU(VALENCY EVALUATION NYPA-98-0014 REV 02
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APPLICABILITY IETERMINATION.

if an,', answer is Yes, then an Equivalency Evaluation cannoat be used- .o
ev.•iuate the ru•'posed cxiait'e.

Yes 14o
I. IX: Oces the renlacement item alter an', established set:,oints?

[iX Does, the replacemrent item ad-;ersely affect the ElectricalUistr.but~ion System (EDS) ?
• J[.xI If the replacement item has a weic-ht capabl'e of ch-4.1oenging ....... gstrucur3al supports, does the rep'acement item introduce a y-;ouht cr

centerof -gravity chanje in excess cf 5%?
[ [X] would installation Of the repiacement item require changes 0o nhe

exist.ing mounting ccnfi9'3-rat:on?
I [x' Would installation cf the replacement ite'm require "ccdificat~ot to

"surrcundinrg iysStepis, structures QLr comiponents to accorrmcdate ain
in.reased spatial envel3ope? "

( [X Wou insdtllation of the repiacemrent item require special
,:nslation/ ing as deft'ned in Section 6.0?

[ I ,XI oes any of Zhe evaluated change parameters involve any change,
interaction, or Interface to a stem, 6.srucLure, or component, its
functicn or its &perabilit7 ' as described in the License Basis.
Docunenrts, i.e. FSARj Op Specs, or Tech. Requirements Manual, etc.
.for, more, deitails 'see SED-AD-24 At achrnent 5, EQUIVALENCY EVALUATION
GUIDELINES?

Reasons for 'change: THE EXISTING BFD RELAYS ARE OBSOLETE. WESTINGHOUSE HAS
REPLACED THEM, WITH MODEL 'b!" BFI. THESE RELAYS ARE USE. THROUGHOUT THE SAFEGUARDS
AC(TUATION LOGIC CABINETS TO PERFORM, SAFETY..RELATED'CONTROL FUNCTIONS SUCH AS
A CTIUATING REACTQR TRI.. MSIV, FEEDWATER ISOLATION AND CONTAINMENT SPRAY IN
ADDITION TO VARIOUS OTHER CONTROL FUNCTTONS. THE. SUBST:TUTION OF THE BFD66S
RELAYSWýITH NBFD66S. ANDOTHERE FD443 WITH NBFD44S.RELANYS AT VARIOUS PLANVT TAG

NUMBERS 'HAVE PREVIOUSLY BEEN DOCUMENTED TN REVISION 0 TO 7 tOF CC .95-2-254.
THIS DC SHALL REMAIN A VALID AND APPROVED ENGINEERING. JUSTIFICANI'ON AT THOSE
TAG LOCATIONS. THIS ITEM EQUIVALENCY EVALUATION ,USTIF!ES AND F-CiCUrENTS THE
INTERCHAN1CGCABILITY OF THESE RELAYS AT OTHER PL-T" LOCATIONS AS IDENT-FIED IN

THR .Ac~qQcTAT'E TEC'4NTFAT PVATJ;ATTQN. HOWEVER. IT .qHO1rLD BE NOTED THAT T1:7-LA.:;T
•ATCH OF RELAYS RECEIVED FROM CUTrLER H[AMER VIA P.O. S5•-059.cI .. HAVE sTL.IGHT y
LARGER. OLS. WHICH MIGHT AFFECT MOUNTING OF THE RELAY (SEE ATTACHED LETTER
PROM. . PARRY. .EFRANcESC0) . TJEREFURE, IT MAY BE NECESSARY TO RELOCATE
THlE ;ELAYS 'WITIN THE PANEL.TO ALLOW 7NSTALLATIQN. SEE DISCUSSION BELOW
RE.GARDING COIL DI, ENSIONS FOR FURTHER DETAILS.

.CHANGE SUMMARY

No. Parameter Original Data Replacement Data
01 MODEL N1O. BD66S., BFD44S, BFD5,1S, NBFD66S, NBFD44S,

BFD120.3. BFDXXS NBFD84S, NBFD12OS,
NBFDXY.S

i2 Q OiL BOBBIN THERMOSET El- THERMOPLASTIC
MA•TE R IAL

03 MAGNET ANTI-STICK. EPOXIED SOLDERED
DISFS

04 ARZMATURE PIN ONCT FIXED FMXED IN POSITIOC
5 (_ 0"iL. N PE NSION S 1..865" _........ 11.920"'I,"iD'TH; FOR OLD .-



ITEM EQUIVALENCY EVALUATION NYPA-98-0014 REV 02
Page 3 of

Relfererices- (2) ýSTOCK 10O. *I744,0(
H~nTR-- l- rATRD NOJV 2!:Y i -/T

(4: WET7~GE4~gE~CrLBULLETIN~NSD-TB-7 9-,0,5 .ATED AUG.. 14. 1979.

i o! WESTINGHOUSE LETTER DATED L. 26. 1995, FIDLER TO CI•NITAHI.,l

ATTACHED LETTER FROM B, PARRY TO J..DEFPRANCESCO,
DC"" ,-,3-.54 REV. 0 TO REV. 7.

DOCUMENTS REQUIRING UPDATE FOLLOWING INSTALLATION

(C-ontact Civil/Strulct-ural if .seismnic calculdat~icn undates are indicated below.1

Host Identifier
SEE TAG NOS.
'LISTED IN THE TE

[Document Number
!AFFECTED DWBS.

PEID

Description of Change
UPZATE A=FECTED WOGS, AS I.,TTED :N
PEOB AS NECESSARY.. EXA.,PLES'.
618F106 SHT. 1, & 61'58465 (FOR'."THE
REACTOR TRIP RELAYS REV:
MODEL NUMBER AND THE PO!
NUMIBERS TO REFIKECT THP I

IT

IOTLOCATI.ON.. I
("WANR.. T4R

N L.;)-AN' b'N.C. RELAY UPON.
CCMPLETION OF THE ASSOCIATED WORI(

<-AS [ [t k• FS')PLE ,"IItlJl.M'j. LN
AS. NOTED 7N THE APPROPRIATE

UPDATE GROUP IS TO REVISE ALL
SFD665 RELAYf S'HOWN INCORRECTLY IN
PEDB TO THE',CCRRECT BFD66SIDESIGNATI ON.

Remarks: *- REV 02 'TO THIS lEE IS ONLY PERTINENT TO THE NBFD66S REIAYS.
SPECIFIC COIL DIMENSIONS FOR THE OTHER MODELS: APE EXPECTED TO RERTE "A,"EH.R1T
ARE UNKNOWN ATF THIS TTME.**.**** I ON THR
RELAYS (STOCKED PER,'

BOVE EVALUATION.. THE NBFD66S
09T AND'OTHER NFBD R-LAYS`

FORM., FIT AND, FUJNCTION AND ARE
ACC BFD RELAYS WITH SIMILAR POLE CONFI
WHICH .NSTALLED AT VARIOUS

ID IN IPl-ECCF-V37 "A'
ýYS WITH. THE NFD0661S

TAG LOCATIOT
I,D), THE REP

DO NOT INVOI

r'ION
71EDAS I

'MENT OF THE
13F]

,L]
A CHANGE IN,

BY EXT>ENSION.THE REPLA r OF OTHER BFn RELAYS W.Tm4 NRFD
DO NOT I NVOLVE..A CHANGE IN ELECTRICAL ADrNG AS WELL. THIS'

DOCUMENTED 'IN IP3.-ECCF-384 AND 614 FOR OTHER BFD44'S AND BFD66S
ACCORDINGLY. ADDITIONAL ECCF CALCULATIONS ARE NOT REOWIRED AIE,,
RELAY REPLACEMENT WILL QC PERFI TrI ACCORDANCE. WITH TRIN4T IRE.
I-AST RATF:4 (CF PELAYSq Pli(-T VVYD) I_ IR -iHAMMER

' AFFECT
.0. S18- "HAVE

SLIGHTLY W.IDER COILS AND MIGHT.
THIS C{HAUGE WILL NEZ: TO BE EV;
N:OTICE,

PION. THE IMPACT OF
ON A CASE-BY-CASE BASIS UNTIL FURTHER
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NewYorkPower
Authority

Memorandum

ATTACHMENT 6
February 9, 1998FP-DEE.98-031.

TO:

FROM:

ANGELO VAA

S. D!AURI

T0O3,l jjA.NP4 - 9 ' 0-Op-.

-I *?tIP / 7

SUBJECTS

A-rcFACM0ENTS:

PEDB/ ROME STORES RESEARCH FOR WESIGHOUSE
MODEL *BFDO RELAYS IN SUPPORT OFMODWICATION # 95_-3
ZU, REV 7 & ECCF NO. 614 REV3

1. LIST OF PEDB COMPONENT ED's THAT CAN BE REPLACED BY
THX NBFD.SERIES RELAYS.

... Attachment_-L!"-isting-of-the Co• -ns-in-the-Plant- Equipmeat Databas PEDB),ef.
the model Inumber BFD relays which can be replaced by the in-stock supply of model number
NBFD relays via a Technical Evaluation. The list was reviewed to ensure a like-for-like
replacement, and matches the model numbers with the exception of the "N* designator.

Note: The model number NBFD24S and NBFD02S relays shown on the bottom of Antachment
I have no replacement relays in stock.

If you have any questions contact Sal DAura at x2346 or Tim Cogdill at x20=.

Prepared by:

•1
Approved by::

c. MeFD'AURIA e

CC! .Memo File

Page t of I
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.Sent: Saturday, October 09,1999 2:39 PM
To: Defrancesco, Joseph
Cc: Sitler, Brian; Daigle, Phil; Petrosi, Sam; Boccio, John
Subject: RPS relays RT-IA -RT-RT-16A and RT-IB - RT-1.6B (Westinghouse type

BFD66S)

During the implementation of predictive maintenance VVRs 99-1705-1 through 32 i.e.,
replacement of the reactor trip relays RT-I A through RT-16A and RT-IB through RT-
16B, some cracking around the coil casings were noticed as well as some burned off
insulation on the coil Wires. Comparing the existing NBFD66S relay to the replacement
NBFD66S revealed a slight dimensional increase in the coil casing for the new model.
This slight increase in the coil casing prevented more than two new relays.being mounted
adjacent to each other. Other.existing NBFD66S relays in the RPS racks were mounted
more than two in a row. It's probable that the new replacement relays which are now
manufactured by Cutler Hammer (they purchased the line from Westinghouse)are slightly
different dimension wise.
To accommodate this slight dimensional difference the replacement relays were mounted
two together with one relay space between. The area of contact between the two adjacent
relays is miniscule and the additional one relay space between pairs of relays provides a
greater air volume for cooling than the original mounting arrangement i.e., four relays
together. I & C recorded a thermography readings of 170°F on the area of thecoils of the

,:--.....orgnaLfpuri a,!ya Trmgem (w ihthl, _h l ay s"enegizm4. W.Od.. -r4. - _og~of
6170 F on the same area for the new relay installation (with relays energized). The new

mounting arrangement had no impact on the relay's heat dissipation characteristics.
Joe Defrancesco told John Semrai of I & C that engineering (Phil Daigle and Brian Parry)
thought that the installation of the new reactor trip relays in the A train (i.e., RT-IA-
RT-16A) is acceptable. Phil Daigle will issue Tech Eval 97-007147 Rev 4 to address the
difference in size and will discuss the heat dissipation issue. The new position of the
relays on the mounting panel in Racks E-2 - E-5 and F-2 - F-5 willbe addressed in a
drawing change through the RDC process. The necessary RDC to change the drawings
will be issued after completion of installation and testing. The following drawings will
require updating,; 615B1465 and 618F106 sheet 1.

L-a



ATTACHMENT 9.1 PM CHANGE REQUEST FORM

Refer to Section 5.5.3 for additional information

Component ID: SEE ATTACHED EXCELL Initiation Date:5/16/11 AR #:00121475
SPREADSHEET LIST

PMRQ#: NONE PM Category Code Discipline: ICPMSNECategory 
.Code:1 OR 3

Task Description: 18 YEAR CONTROL RELAY REPLACEMENT

T pe of Change: (CHECK ALL THAT APPLY)
l Frequency Change IN PM Addition PM Deletion
0 Scope Addition 17 Scope Deletion El Due Date Change
El Editorial [I Online El Refuel

Criticality Change

Proposed Due Date: ,SEE ATTACHED LIST Requested Frequency: 18iYEAR

Component Classification Duty:Cycle Service Condition
E-lSingle Point Failure (SPF) Z High .Severe
Z High Critical El Low [ Mild
l .Low. Critical

El Non Critical
E] Run to Failure .
Description of Change(s): ADD 18 YEAR PM FOR THE REPLACEMENT OF.HIGH CRITICAL,
NORMALLY ENERGIZED CONTROL RELAYS IN ACCORDANCE WITH THE ENTERGY NUCLEAR PM
TEMPLATE.

Reason and Justification: SEE ATTACHED RISK EVALUATION WHICH WAS PRESENTED TO PMOG
AND APPROVED BY URT & THE IPEC SITE GMPO ON 4/25/11. THE CONCLUSION FROM THE PMOG
PRESENTATION WAS TO REPLACE 12 HIGH CRITICAL NORMALLY ENERGIZED CONTROL RELAYS
PER REFUEL OUTAGE. SEE ATTACHED LIST WHICH CONTAINS THE REPLACEMENT SCHEDULE.

Adobe Acrobat
Document

Microsoft Excel
Worksheet



Searches were performed on both internal (Indian Point) and external OE
for causes of control relay failures (see attached results). In the last 3
years, IPEC had four high critical control relay failures: 2 were due to high
contact resistance, I was due to a burnt out coil relay, and 1 was due to a
human error during installation of a new relay. A sample of external OE
found 3. coil related failures (one of which was a normally de-energized
relay) and 1 failure due to high contact resistance. The 18 year relay
replacement :PM task (per the EN template) is aimed at preventing relay
failures mostly due to coil insulation failures. Of the IPEC failures 2 were
due to high contact resistance which will be found during surveillance'
testing. The EN template recommends functional testing as the best
method to prevent these types of failures since functional testing will
physically clean the contacts by changing the contact state. The other 2
failures at IPEC were due to a coil failure which the replacement PM will
prevent and due to- a human error during relay installation which the
replacement PM will introduce. Given the added risk due to new failure
modes which will be introduced by the replacement PM and minimal gain,
P&CE has initiated, EN-DC-324 Attachment 9.10 as attached to allow
PMOG to make a risk based decision to address the 18 Year replacement
PM implementation. P&CE will present proposal to PMOG of replacing 12
relays per refuel outage.



IPECOE for control relay failures from 2008 to 20.11 (level 'B' CRs):

CR-1P2-2008-01421: During performance of 2-PT-R14, SIS initiation andblack out lesting, 22 SIS pump
breaker from 2A (52/Sl2A) did not close as required due to the failure of relay 3-2.
Apparent Cause - Random failure of the contact 17-21 on the 3-2 Westinghouse BFD relay due to high

contact resistance.

This relay failure Is attributedto a hlgh.resistance contact.

CR-IP3-2009-02727: During testing of 32 Steam Generator level bistables (3-PT'097), operators were
not able to return to automatic control of 32 Main Feed Regulating Valve from manual.

Contributing Cause - Random failure of the R/427 relay contacts.

R/427 relay contact resistancereadings were notrepeatable following cleaning of contacts and manual
actuation of the relay.

Apparent Cause - Possible improper PM component, classification of R/427 as run to failure.

This relay failure is attributed to a high resistance contact.

CR-IP3-2009-03780: While transferring from manual to automatic control during 3-PT-Q97, STEAM
GENERATOR LEVEL ANALOG FUNCTIONAL (step 4,.6.30) 32 FRV would not control in automatic as
expected. This has occurred during the last two performances of 3-PT-Q97 (Juneand September).
Direct Cause: High Resistance terminal connection on terminal 1 of, R/427.
ACI - Latent installation deficiency.where'ring lug termination were. never installed
per original design drawings and specifications
CC1 - Unawareness (D1) - Skill Based - inadequate communications
High Resistance Connection: Found loose terminationon. terminal I of the
lower relay contact stack. This cause was further investigated utilizing the Why
Staircase (Attachment rl).
The following is the last three questions of the Why Staircase (Attachment I)
03 Why was there high resistance. on terminal 1?
A3.Ring terminals were never installed as specified in original design drawings
04 Why weren't ring terminals installed?
A4 There were no ring lugs installed during original installation and the
technicians returned the relay to its original. configuration.
05 Why weren't ring tugs installed during the originalkinstallation?
A5. The Team was unable todelermine why the ring lug terminations were
not installed during original installation.

This relay failure Is attributed to a high resistance terminal connection due to a~human error
during installation of a new relay.

CR- IP3-2010-2440: During performance of 3-PT-M13B1 "Reactor Protection Logic Channel Functional
Test"(WO 52266847) Relay 17-B 'Intermediate Range Block' emitted a burning odor. The test Was
stopped and the relay was replaced.

AC- 1: The apparent cause was less than adequate Preventative Maintenance strategy for obsolete low
critical component. There is no replacement PM for the Intermediate Range Block relays.

CC-I: There was a known problem with the Westinghouse BFD relayswhich are obsolete. The design
deficiency was with the BFD coils, associated with'coil bumout.due to high voltage spikes generated
when the relay coil current is interrupted.

Why did relay 17-B fail?

The coil burned out when the relay was de-energized duing performance of PT-M1381,

Why did the coi burn out?



This is a knoWn potential failure mode of the Westinghouse BFD type relays, as documented by
Westinghouse Tech Bulletins NSD-TB-.76-16, NSD-TB-79-05,. and NSO-TB-81-14. There is a potential
coil burnout problem with these relays due to high voltage spikes generated when the relay coil current is
interrupted. Westinghouse recommended replacing the BFD relays with NBFD relays.

Why was the BFD relay with known potential failure mode not replaced?

EC: 5000039543 addressed the replacement of Westinghouse Type BFD relays. Only certain relays in
the controi circuits associated wih Reactor Protection System and Engineered Safeguards System were
selected for replacement, based on, physicalVrack layout location. The replacement NBFD relays are
physically wider, .resulting in the coil casings touching each other. Relocation of selectedNBFD relays in
the CCR racks was required to allow for proper heat dissipation. The Intermediate Range Block relays
(17-A,. 17-B, 18-A, and 18-B).were not included in this EC, and they were not includediin the PM program
for replacement.

This relay failure Is attributed to a burnt out relay coil.



External OE for control relay failures:

OE22427 - Salem Unit 1 - Inability to Stop a Running Emergency Diesel ýEngine Due to a Control Relay
Failure

'On August 22. 2005, during the monthly surveillancerun of the 1B Emergency Diesel Generator (EDG),
the diesel engine would not stop on demand due to a failed HFA control relay.
COMPONENT INFORMATION (AS APPLICABLE): HFA relay
MANUFACTURER: General Electric
MODEL NUMBER: 12HFA51A42H
DESCRIPTION:
During the monthly surveillance run of I B EDG, the engine would not stop running due to a failed control
relay. Troubleshooting by maintenance personnel determined that a HIFA type control relay had failed to
reset. The affected relay is a General Electric HFA54 mechanically latching type relay that is labeled
'SRA'in the diesel generator 125 VDC control scheme. The failed relay is a normally de-energized relay
that is exercised twice during the monthly diesel surveillance run. It had been installed for approximately
two years.

CAUSES:
This event occurred because the relay's reset coil did not have sufficient insulation between the coil
windings and the coil termination leads. By disassembling the relay technicians have determined that the
reset relay coil that failed had experienced arcing damage. It was also noted that~he affected relay had
fiberglass insulating tape over the lower 80% of the coil. A similar relay, which failed in 2003, was found
to have fiberglass insulating tape completely covering its coil.

CORRECTIVE ACTIONS:

The failed relay was replaced..

This relay failure was attributed to a coil failure. The failed relay was normally de-energized.

OE 30112 - Clinton Power Station Unit 1 - The Emergency Diesel Generator did not go to rated speed
or voltage during surveillance testing (0E30112)

On 10/28/2009 with Clinton Power Station operating in Mode 1, Operationsencountered problems during
Division -1 Emergency Diesel Generator IA Operability surveillance testing when the engine did not go to
rated speed (900 RPM) and voltage (4160VAC Nominal). ThecaLise of. failure was determined to be a
degraded Run/Idle'control relay contact b!ock (ITE/Gould: Model J20A40).

Title:
ITE/GOULD J13 Run/Idle Control Relay Failure
(Note: The control relay was installed in 1992:and is Normally De-Energized)

Description:
On 10/28/2009 with Clinton Power Station operating in Mode 1, Operations encountered problems during
Division -1 Emergency Diesel Generator 1 A Operability surveillance testing when the engine did not go to
rated speed i900 RPM) and voltage (4160VAC Nominal).

Subsequent troubleshooting by Engineering and Electrical Maintenance revealed that the Run/Idle control
relay measured open across contacts 13i14 (High Resistance) de-energized, when the contacts should
have been closed (Low Resistance). The open contacts caused the Division -1 Emergency Diesel
Generator not to run at rated speed and voltage.

The relay contact block was replaced and the Division -1 Emergency Diesel Generator was restored to an
Operable status.



Causes:
Based on ExelIon PowerLabs Failure Analysis report CPS-70930 results, the high resistance across the
relay contacts 13/14 was due to a light silver oxidation and minute surface contamination (wear
products/dust) on the movable contact surfaces.

This relay failure was attributed to high contact resistance.

OE 28473 - Three Mile Island Unit I - Containment isolalion valve CM-V-3 did not close during required
Surveillance Testing (OE28473)

Component Information: Containment Isolation Control Relay, Manufacturer: Joslyn Clark
ModelNumber: 4U2-130, Part Number: 200 56208

Description:
On February 9th, 2009 during performance of quarterly IST of Containment Isolation Valves CM-V-1, 2, 3,
and 4, CM-V-3 faifedto close. CM-V-3 was declared inoperable and a 48-hour ShutDown condition was
commenced In Accordance With TMI Unit 1 Technical Specifications. The Control Room Operator held
the control switch for approximately 4 seconds in the closed position with no valve response. Visual
inspection of the 20X/CM-V-3 seat-in relay found the relay to be in the energized position. This relay is
de-energized when the CM-V-3 control switch is taken to the closed position, and should have been iin the
de-energized position, in order to de-energize the valve solenoid and close CM-V-3. Surveillance testing
continued on and CM-V-4 closed satisfactorily. The 48-hour.Shut Down Condition was exited when CM-
V-4 closed, meeting containment requirements. Troubleshooting found acceptable voltage across the 20X
coil With the CM-V-3 control switch in the return to normal position with expected decrease to 0VDC when
the switch was placed to the closed position. The CM-V-3 20X relay was replaced with a successful Post
Maititenance Test stroke of thevalve within IST required time. Inspection of the replaced relay found the
coil discolored to a brown appearance. A slight acrid odor was noted from the'CM-V-3 20X relay coil.
There was no visible misalignment of the relay bracket and the relay cycled freely by hand.

The relay is constructed ota stationary DC coil with a movable plunger that passes through the center of
the coil. This plunger rises when the coil is energized to actuate the relay contacts. The plunger and coil
are separated by what appears to be a plastic sleeve or ring. Due to the tight tolerances between these
components, it appears that the relay could become bound due to excessive heat. The cause of the
failure appears to be mechanical binding of the CM-V-3 20X relay due to age related degradation
and over-heating of the coil. The failed relay is a normally:energized relay and was original plant
equipment.

Causes:
The apparent cause of the failure appears to be mechanical binding of the CM-V-3 20X relay due to age
related degradation andover-heating of the coil.

Corrective Actions'
The CM-V-3 20X relay was replaced with a successful Post Maintenance Test stroke of the valve within
IST required time. Extent of condition replacement of similar relays has been prioritized based on relay
criticality and normally energized status.

This relay failure was attributed to mechanical binding due to aged relation degradation andover
heating of the coil. The failed relay was normally energized.

OE24524 - Brunswick Unit,2 - EDG#2 Trip and Relay Issues
Following the manual start of Emergency Diesel Generator (EDG) #2 on February 19, 2007, the EDG
tripped and locked out with "tow lube oil pressure trip" annunciated. Operations confirmed that there was
not an actual low lube oil pressure condition. The Lube Pressure Shutdown Control Relay was found to
be stuck in the operated position (contacts in the energized position, with coil de-energized/ failed open)
causing the trip. The analysis of the relay concluded that an end of life relay coil failure had occurred.
Brunswick personnel had previously Cetermined criticality of the EDG Allen Bradley type 700 DC relays



w,,en developing the Preventive Maintenance (PM) basisby.excluding.a failure to the operated state as a,
potential failure mode. Brunswick's failure history for EDG associated relays was assessed, with a.review
of OE and EPIX data, for all the relay models to determine if time based replacement is appropriate, and
at what frequency. PM revision reviews are being submitted to revise frequency and PM basis for these
relays to reasonably preclude failure,
MANUFACTURER: Allen Bradley
MODEL NUMBER: 700 DC relay
The relay was replaced and the failed relay was sent for failure analysis. The analysis idenlified that the
relay coil had burned open and the contacts were stuckin the operated state.

This relay failure was.attributed to a burnt out relay coil.



ATTACHMENT 9.10 PMOG REVIEW OF PM PROCESS CHANGE

Sheet 1 of 1

Component ID: See'attached list of high critical, normally energized, control relays at IPEC
PMCR#:

[Noun Name: N/A

Description of Change Requested: Create new 18 year PM replacement of control relays at
IPEC:that are high critical and normally energized in accordance with the EN fleet template. j

Reason and Justification for Change: Replacement of control relays is done to preclude
failures from thermal aging. Accelerated aging is most commonly caused by localized heat
generated by a normally energized coil. The EN fleet template requires an 18 year PM
replacement for high: critical normally energized relays based on NUREG/CR4715
recommendations.

Risks Involved with Change: The risks involved with performing control relay change-outs
includes both human errors during installation such as improper re-termination and infant
mortality issues such as manufacturing defects.

PMOG Decision (Circle one): ACCEPT REJECT
PMOG Decision Notes:

PMOG Chairman (print/sign/date):
PMOG members in attendance:

For changes affecting SPF components, the Site GMPO must approve:
Site GMPO (print/sign/date):

Completed form shall be attached to a PMCR for final documentation. Route to Engineering
-as applicable.

EN-DC-324- REV 6
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2 IR C C-SPRSUI~ ~ -Fr.F ANN LIQUID Hi _H TEMIP ALARM Pif-LLY '3 N WIZO BFfS6F
2 RpC 1. COX ICREIYL-0C i-' IAN.A LOGIC RELY WY R

2 RAE Il-41II-X ''WNI O 'P15 ECA LALOGICRELAY . RELAY 3 ýSR
2 kpC -CARN NULA OER CCLIANLALGIC REI.AY IRL '1SR-.

2 RPC -IC-AlP- POWE ItAIEf L)r;0EHLX CHANNELALM~CR~A tSR .- . . . . .

2_ RPC NC4641'Rx- - 'PWEIN'E:0IRNO1lCFu C EA LOGIC RELARFLA A'3 iSR-
2 -PL C 4M.X POWE H RAN_-E PEIIMIEEVE CHANNL A 'OIC-LAY L'I-'S

2 RPL INC42N.X . NUCIciR '0- "NWE E LC O LAj LOGIC, RELA ELAY "'SR
2..ROC NC-42PX.- r'W~N RNGE ~2LO.RANE rIIFL)X.CVHANNELLA LOGIC RELAY I~tRY 3S

2 PC NC4R-X POWE RAI,E NIH RANG Il-FLU CIANN& A LOGIC RELAY :E \3 ýSR
2 RI"- NC43M-XF RA-C .CMSEý CEANNEL A LOGIC RELAY '~ "' S .'
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IPEC Relay Liv1 without timTingy telaysxyls

3

3

3

3

S'

3

:RP(,
!RPC

RPC

:RpC
ýRC
---

.RPC

.RPC

IRPC
:RPC

JR
'RpC

* RPC
.RPC

;RPC

RPC

ErH,

FH-S

ýFHS

F IIS,

FHS

TFHS

FHS

RI I~ NUCIEAR' PO-HEP - YCRý.'ANNELALf`A(Y;IRELAY 1REL.3Y ts'

sfC4R OVYER RANGE NI-RANGE HI.FLUX CHANNELA LOGIC RELAY 'RELAY ý3 SR
iNC-44M-X - POVVER RANGE # 4 L-RANGE H?-FLUX CHANNEL A LOGIC RELAY RELAY 13 SRNC-4,N.X NLUCLEAR POWER > Y% CHANNEL A LOGIC RELAY RELAY__"

NC4PX POWER RANGE #4.G64 E HIi.,FUI'X CHMA*1NiIEL, ALOGIC RELAY'RELAY '3 tSR -INC-44N X -NPOWERRANGERHI-RANGE HI-FLUX CHANNEL A LOGIC RELAY .RELAY 3 SR
:P10-1 'REACTOR PROTECTION PERMISSIVE 10 CHANNEL A LOGIC RELAYREi AY 13SR

PI -(B)ý ;REATORPROTECTION PERMISSIVE 10 CHANNEL B LOGIC RELAY RELAY 13 SR -

PlO7•....... ~•~•i•Ydi•#~as#••-TiL'6~- iL • •..... 0.............REACTR PRTECTON PRMISIVE..CHANELAGGICELA'iELA 3 SP ?~~ RACTR PRTECI j P -MISIVE10 HANNIEL A LOGIC RELAN RELAY :3 SIRP7-i 2 s R EAC TO0R P ROT E CT ION-P-E R MIS SfV E- Id CH A N- N'E`Lj AC LOCkiCRLAY 4EI.A v 3 'SR 1 -8-6S201nL;IO:P7-1B -REACTOR PROTECTION.PERMISSIVE 7 CHANNEL A LOG'IC RELAY lRELAY ý3 _R 10'0) nsaldt"12 i; ).....REACTOR PROTECTION PEi--MISSIVE 7 CHANNEL AiLO•IFCI RELAYRELAY 3 YR- LAY. . ..

-P7-(; REACTOR PROTECTION PERMISSIVE. 7CHANNEL 5 LOGIC RELAy RELAY 3 SR ¶ -6;P7- 3,REACTOR PROTECTION PERMISSIVE 7 CHANNEL A LOGIC RELAY IRELAY 3 SR •0 NBFil)6S IýP73(8; E) OR PTE-C-T-IOQN PE-RMI-A1S-SIV-E? --CH-AN-NE-L B LOGI-C R-ELAY R--E LAY 3 jSR
-. RECTORPROECTIN ~RMISIVE7 CH-ANNEL A LOGIC RELAY RELAY 13 iS :o---------

4P8:!iB) ]REACTOR PROTECTION PERMISSIVE 8 CHANNEL 0 LOGIC RELAY 'RELAY f3 fSR ! N..P8-1 ... ... REA-TO.R P.P3OrECTIONPERMISSLE 8CH NNEL.AL.G..IC RELAY .EL Y I3.S.R ...... _0 ........ F-B•P S.........................PS 11)81 REACTOR PROTECTION PERMISSIVE 8 CHANNEL B LOGIC RELAY R•EJLAY 13 SR
,P8-2 •REACTOR PROTECTION PERMISSIVE 8CHANNELXA LOGIC RELAY RELAY '3 :SR 0- iNB..6.'.II~~5C~l3, EACTOR PROTECTION PERMISSIVE 8 CHANNEI L SLOGIC RELAY RELAY 1 SR - - --- . . .TC44A- __ VRTEMP LLLiAT CHANNEL ALOGIC RELAY ;RELAY 3SR I

'TC-44IC-x OVLRPOWER DELTA TCHANNE LA LOGIC RELAY----- TIRELAY .3 ýSR-'AST1 LSOTES TRI AUXRELA --- ---- RELA 3 -R------N---2____TX RELAY T1-,iR M120 - BFO0S'.SO&-548 RELAY iSOV-548 ISOLATION VALVE CONTROL RELAY . F -3 M-- .. . -BF..'iS-CR-API----CARIAE"ATPOO-L RELA' Y RE 10 1192'0 -C3-8362AC•IDC . .iFTS-CR.CAP2 iCARRI[AGE AT POOL RELAY - ýRELAY ;I OP 1920 AM CA3X20VAC
................ "- ... . ... . ..... .... 111. -..... - ... . .... ................:F "CARRIAGE AT REACTOR RRELY ; I 'OP 1920 !C3-A3OX(120VAC .

ýFTSICR.CIAB CARRIAGE WINCH BRAKE RELAY I - "P ..... 90" --..........
.. T.-CR- ... EMER.GENCY STOP RELAY . ... ... RELAY "D .P 920 ... NK- IF~-C-TRfS OL IE OTRL A.3NT PCEHATRCONTITRO REAjEA P 1920 iC4-A40X1i20VAC -FTSR-OTR Rb CAINETESPACE HEATER CONTROL RELAYRII IY D - "-- P " k1920 C. AK .... VAFTS-CR-O LOAVRIRIECTIOE RELAY RELAY 1 QP 1920 ;C3-A3t120VAC-iFTS-CR-ORI -'INTERLOCK OVERRIDE RELAY R';Y" RELAY i OP - 9 j0 C4-A40X/120VACMCH-0R-S- .INER LOCO RELAY R 

iRELAY 1 (IF i920 C3-A340X.'2OVA
;F-CR- 3 :SINTERLOCK OVERRIDE RELAY IRELAY ii 'OP '1920 C4-A4OXJ12GVACFTS-CR-OR4 'INTERLOCK OVERRIDE RELAY ;REAY i -OP 04-K-FTS-CR-ORS - INTERLOCK OVERRIDE RELAY !RELAY ii QP 1920 IL 0X2V,RELAY 1 ~P 1920 !CNK-A-ýFTS-CR-OT ; OVERRIDE TRAVERSE RELAY RLY 1O 120 3A30Xf,12-VAC.ýFTS-CR-PM . POOL SLIOE CONTROL POWER RELAY 1RELAY - I f CA A4GX-i20VAC.

-FI-CRRM REATO SIE CNTOL OWR RLAYREAY O 1920 jC3-A30XJ;12VAC;MC CON CA11CA2 ;POLAR CRANE ----------- (AYRELAY I OP 324 KBPI1A~iPERMSSIV R E1Y '0P--..l3- k'4MCCR-GRA RIPE LATC REA -RLY P 192 D C3 ,30XV120VMC CR0 rIPER CON _hCLRTELAY -- RLY 1O 9 0 3.r.'-CHGUN GRPPER UNLAT CH RELik-f :RELAY.I P 1920 ýC3-8301/24VMO-R- IC- OIST BRAKE CONTROLRELAY -. - - RQA 1lp 12 4-
1

INIERLOCK OVRRD REA1P1920 
'.C4-A40XJ120VA-M-CR-0R2 INTERLOCK OVERRIDE RELAY ____ ELAY !1 ORP 1929 4A0X10

MC-R-03 -INTERLOCK:OVERRID)E RELAY : RELAY 1 ;QP 19219 4A012V--. .

o

3
A

3
3
3

... - -.--- ... I

i ....
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IPEC Relay.List with~out fiming ralays.xIS

RI IS IAL CR-OR4 1?,TEJRLOCK C 5 'PRIOE RELAY RELLM 1 Qp 1920 jC4-A4OXfI20V
FI.S MC.CR.0R5 INTERLOCKOVERIRRDE RELAY 'RELAY 1I 'OP 1920 C4-A40XJt2OV

3 F-IS ,MC-PLR PHS OSRLYRELAY 1 OPW A985 146F8517
IA 33A1C IA-33 MAST-ER CONTROL REAYRFLAY 13 1NSR :537 LINK-

RC~S PC-402A-) INEROC POKOI4IITS OPFT. ,HG Ri-IR VALVE 73m RELAY 'I ISR ým .21 SPFE -

jRLS PC 41120 X INTEITLOCK CLOSES RHR VALVE 730 RELA 1SR v12f, 1BF66F
RC G 0A NTROC ROIIT PE AGRkI VAL-VE ?31 RELAY '3 'SR IV120 Ee

3 RCS iPC -4038 X IN5Is3KCOSSR-j AVE11RLAY 3 SR 1W120 'B6Fi
tRCS !RCP1HL-X REACTOR COOLANT PUMP 031 LOC. LEVEL ;RELAY i3 'NSR 120 BF22F
..... . RCP312I-X . REACTOR COOLANT PUMP L I -OL LEVEL-- ........ RELAY ... N'.R -W120 -BF-)2 .

I uS RCP32LO X RATRCONT(IP3LO OIL LEVEL :RELAY 13NSR F...- jii
3 ;RCS RCj1-IX REAdfTOR COLANT PP iOIL. LEVEL ýRELAY :3 INSR Wll I -2F

.. RCS :RCP33LO -x ;REACTOR COOLANT PUMP ;33 LO OIL LEVEL :___ RELAY i3 SR W120 2'
3 R~4HI-X RECO COATPM 3HIOLEVLRAY 3 SR W20 -E2

.- -- : 1---1-- -- .. ".-.........;RCP3
1 .&OX RATRCOOLANT PUMIP 134 LO OIL LEVEL :RELAY J,: NR 1W 12 F22F

I ! TC450 X PR R SURGE LINE LO TEMP ALARM RELAY .RELAY :3 OP W2 ýBF22F`
-iks :TC451-X PRZ-R SPRAY LINE LO TEMP ALARM RELAY REAY 3 oP ;W120 FF

3 IROS TC452-X :PR7RSPRAY LIRE LO TEMPALARM RELAY __ _RELAY j3 _OP _W120 BF22F -

RCS. TC-53-X RR L1IU" SPACE HI TEMP ALAR RELAY IRELAY 13 iNSR . I. 20 ... 'BF22
'LS- ýTC454-x ýPRZR STEAM SPACE HI TEMP ALARM RELAY RELAY 3 ;NSR W120 F2

3 RCS TC463-X 'PORV TAIL PIPE ni T`MP ALARM RELAY RELAY :3 1NSR !vv ;m BF22F
;3 .TC465-X .- PCV-464 TAIL PIPE HI TEMP ALARM RELAY -. ... RELAY 3 fNS . 12 ... F..

RCS TI iN'-X3.•-Y '•SOUPC E R46 TAIL PIPE HIRE MP ALARM RELAY3NSR W120 BFF .
21 C ýTC469-X PCV 46!5 TAIL PIPE TEI-I P ALRM RELAY - RELAY 13 ,S$i W120 jBF22F
i R<CS ýT('471-X 1PRT HI TEMP ALARM RELAY ALYýIl 9---ý
3 :RPC 1I C-33A-X ;SOIIRCE RANGE BLOCK _________SR E05

...- - .--....----- -ELAY 13iS 12 F6
3 RPC 1,C3AY- -. SOURCE RANGE BLOCK 13iS -. 0 tF6

RPC "/NC-33A-Z . SOURCE RAP ýE BLOCK _.;_,REAY .3 .VNSR ;W120 BF66
3 p& . RC INC-33B-X 'SOURCE RANGE BLOCK !RELAY ý3 SR V-f120. BF66F I ýWG 13-980348472 replacud In 19(99

3 RPC i1 NC-33BY. SOURCE RANGE BLOCK RELAY 3 NSR W120BF66F
3 ýRPt. 1R-3- 'SOU1RCE RANGE BLOCk' fREA 13 INSR WV120 GEE
3 RC 1N-A- __I-LI EitIIEOIATEI- RANGE BLOCK !RELAY ý3 ;SR I 05.ý, NBFE3SF IWO .3-0U27'691 rp~ed in2001
1 IRPC !IjNC-38A-Y INTERMEI~bATEýR'ANGEBL-OC-K RELAY- i3 INS M120 -F6

3 R-C 1 N-3A-Z- "INTE-RMVIEDI1A'T'E RANGE GBLad'. - REL.AY 3~ ANSR M1120 1HF66F -------3,RPC X INTERM ANGE OELA, 13 .SR W120 _BFEF WO 13-980348473 replaced n 19.9
IRPO !/C30Y INt-TERNMFIAIATERANGE BLOCK RLY I-SR 1999.%6

3 1RPC l/lNC33-/ INTERMEDIAT"H P.-NGE BLOCK .RELAY 3.NSR jW12L, IBF6n .
3 IRPC UVXIRTA RP T"RAIN A UIV AUX RELAY' .RELAY 3 SR !324 MOR-5076-1 . W1I P3-05-19346 ieplac•d in 2(305
3 RPC .U.• VX1RTB . RP TRAINBUN AUX RELAY )..RELAY f3 'SR !324 D'R 137-8 WO 13-970222200 replaced in 1997

A PC- UV-X-2,RTx* 'RP TRAIN A UAI AJX RELAY RELAY 3 SR 008 ..H.A 1.. O P-5-Y replaced in 2007
1 P UV2TB RP TRAIN 8UNVA~jx RELAY IRELAY ;3 ýSR G080 lii-IfAI1iJ2 ýW013-970221100 replaced 'n 1997
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