Omaha Public Power District
1623 Harnew 0Omaha. Nebraska 68102
402/536-4000
November 16, 1984
LIC-84-393

Mr., James R, Miller, Chief

U. S. Nuclear Regulatory Commission
Office of Nuclear Reactor Regulation
Division of Licensing

Washington, DC 20555

References: (1) Letter from W. C, Jones to Mr, James R. Miller
dated November 4, 1983

{2) Letter from James R. Miller to R. L. Andrews
dated October 4, 1984

(3) Docket No. 50-285
Dear Mr. Miller.

Required Actions Based on Generic Implications
of Salem ATWS Events at the Fort Calhoun
Station Unit No, 1, Items 4.2.1 and 4.2.2

T'he Omaha Public Power District received your request for additional infor-
mation dated October 4, 1984 (Reference 2). Forty copies of the District's
response is the attached to this letter. This information is intended to
supplement that provided in Reference 1, and is not intended to repiace or
supercede that information,

Sineerely,

-// A p— X

R. L. Andrews
Division Manager
Nuclear Production

RLA/dao

cc: LeBoeuf, Lamt, Leibs & MacRae
1333 New Hamshire Avenue, N.W.
Washington, DC 20036

Mr. E. G. Tourigny
Mr. L. A, {andell
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Attachment A

This attachment provides information requested by letter from Mr. Miiier to
Mr. Andrews dated October 4, 1984. The maintenance program for the Allen-
Bradley Model 702 contactors consists of Maintenance Procedure MP-RPS-M-
Contactor which is attached. The manufacturer's service “ulletin is included
in the maintenance procedure. Additiorally, the contactors are tested
monthlv by using Surveillance Test ST-RPS-11. The circuit breakers (CB-AB
and C3 CD{. Westinghouse molded case JA br2akers are inci.ded in the main-
tenance program and have a separate maintenance procedure, MP-RPS-Breaker
which is attached. Again, the manufacturer's service bulletin is included
in the maintenance procedure. Specific responses to the requests are
presented below:

Reouest 1.1 Provide the contactor and breaker manufacturers’ specific
recommondations, including frequency, regarding periodic
maintenance and surveillance.

District
Response: For the Allen-Bradley contactor, the manufacturer recommenda-
tions for periodic maintenance are:

a. Check for contamination

b. Check operating mechanisms

c. Check contacts for excessive wear or dirt
d. Cnheck termirals

e. Check arc hoods and arc chutes

f. Check coil for overheating

Frequency specified is three to four months after initial
installation and periodically thereafter as determined by
operating conditions and experience. No surveillance is
recommended by the manufacturer, however, surveillance is
performed on the contactor e¢ch month by utilizing ST-RPS-11.

For the Westinghouse JA circuit breakers, the manufacturer's
recommendations for pericdic maintenance are:

a. Check terminai lugs for tightness

b. Check trip unit fur tightness

c. Although the service bulletin states that contact
cleaning is accomplished by the inherent wiping
action of the contacts, conversations with the
manufacturer representative indicates that by
opening and closing the breaker "several times"
under load will keep the contacts clean.

No specific guidance is available from the manufacturer on
frequency of preventive maintenance. Therefore, the District
has elected to perform this preventive maintenance at refuel-
ing frequency.



Request 1.2

District
Response:

i

Provide a point-by-point comparison of the manufacturers'
recommendations with the Fort Calhoun periodic maintenance
program and, where the Fort Calhoun program is less strin-
gent than the manufacturers', provide justification for
those differences.

For both the Allen-Bradley contactor and the Westinghouse JA
circuit breaker, the District has a program that is equal to
or more stringent than the manufacturers' recommencdations;
therefore, no justification for differences is required.

A point-by-point comparison of the manufacturers' recommenda-
tions and the current Fort Calhoun periodic mainterance program
is provided below:

Manufacturers' Requirement District Compliance

Allen-Bradley Contactor

a. Check for centamination MP-RPS-M-Contacter Step 5.1
b. Check operating mechanism MP-RPM-M-Contactor Step 5.2
c. Check contacts for excessive wear or dirt MP-RPS-M-Contactor Step 5.3
d. Check terminals MP-RPS-M-Contactor Step 5.4
e. Check arc hoods and arc chutes MP-RPS-M-Contactor Step 5.5
f. Check coil for overheating MP-RPS-M-Cuntacter Step 5.6

Westinghouse JA Circuit Breaker

a. Check terminal Tugs for tightness MP-RPS-Breaker Step 5.4
b. Check trip unit for tightness MP-RPS-Breaker Step 5.5
¢. Check wiping under load ST-RPS-10 Step F.1.b.1

Request 2.1

District
Response:

Verify that maintenance records are kept and periodically re-
viewed to identify any trends toward degradation and identify
which specific parameters are to be used for trending. The
licensee should also identify tie organization which will
perform trend analyses, how often the analyses will be per-
formed and how the information derived from the analyses will
be used to affect periudic maintenance.

A review of maintenarce records indicates there has never been

a failure of either the Allen-Bradley contactors or the Westing-
house circuit breakers. The only maintenance ever performed on
the contactors or breakers has taken the form of preventive
maintenance. Nue to tha2 locatio. (control room) of the con-
tactors and breakers, the environment is conducive to a long
service life of these componenis. Records are kept on main-
tenance activities at Fort Calhoun Station. During January,
1984, records were computerized witn the CHAMPS system and prior
to January, 1984, records have been kept, but are manual and only
cataloged in a computer program. In either case, maintenance
records from initial startup are available.
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Maintenance records are reviewed prior to final entry into the

computer :ystem by the supervisor in charge of the work and
others.

Since there has never been a failure of the contactor or circuit
breaker and since there has never been any indication of degrada-
tion of either component at Fort Calhoun Station, trend analysis
is not necessary or possible.

Programs are in place at Fort Calhoun Station that would initiate
trend analysis if failure or degradation of these components ever
occurs. These programs include the Operations Incident program,
LER program, maintenance order review program ard NPPDS prograi.
If analysis is ever necessary, initial analysis will be performed
by the Plant Review Committee. Additicnal analysis, if required,
will be performed by the Technical Services department.

The District believes that this amplifying information. coupled with the informa-

tion in our November 4, 1983, letter should enable the Commission to complete its
review.



MP-RPS-Breakey-1

Fort Calhoun Station Unit No. 1
MAINTENANCE PROCEDURE
MP-RPS-Byraker

Maintenance of Clutch Power Supply Breakers

1.0 PURPOSE:

1.1 To provide direction to perform preventive maintenance for
Westinghouse Type JA Circuit Breakers.

1.2 Reference:

1.2.1 Attached application data sheets

2.0 PRECAUTIONS AND LIMITATIONS

2.1 Reactor is shutdown and tripped.

3.0 INITIAL CONDITIONS SIGN OFF /DATE
3.1 This work covered by M. 0. No. /
3.2 Shift Supervisor informed this M.P. to be accomplished. /
SRITt Supv.

4.0 EQUIPMEN: CHECKLIST

4.1 MNormal electricians hand tools.

5.0 PROCEDURE

5.1 Remove power from the circuit by opening the following

breakers:
cB-9 AL-40A /
€8-7 Al-40C /
cB-9 AI-408 /
C8-7 AI-40D /

ISSUED

FC/MP/3 AUG2 3 i R1 8-23-83



MP-RPS-Breaker-2
SIGN OFF/DATE

5.2 Remove metal cover plate from front of circuit breakers.

/ /
TO-AB Ce-C0

5.3 Remove cover from circuit breaker.

/ /
CB-AT C8-CD

5.4 Check terminal lugs to ensure they are tight.

/ /
CB-AB CB-TD

5.5 Check trip unit to ensure it is tight.

/ /
TB-AB o

5.6 Check gener.i condition of circuit breaker. If any abnormal
conditions are present, note in Remarks.

/ /
CB-AB CB-LD

5.7 Replace cover on circuit breaker.

/ /
LB-AB C8-LD

5.8 Renlace metal cover on Al-57

/ /
CB-AB [oh: )

5.9 Return power to system by closing breakers CB-9 (AI-40A),
CB-7(AI-40C), 9 (AI-408), CB-7(AI-40D). /

5.10 Perform ST-RPS-10 or ensure it is scheduled to be

perfonaed prior to start up of the reactor. /
[&C Supv.
5.11 Inform Shift Supervisor maintenance is completea. /
Shift Supv.

ISSUED i

FC/MP/3 WG 2 3 1088



MP-RPS-Breaker-3

"" 6.C  REMARKS:

Work Completed By: Date/Time /

L RSS“ED R1 8-23-83

FC/MP/3
AUG2 3 193



September, 1976 .
Supersedes Apphication Data

29 160 Jil previous 1sSues

Maded to E. D, C/1901, 1928/08

Waestinghouse Electric Corporation
Low Voltage Breaker Division
Beaver, Pennsyivama 15009

Standard Types JA KA and MARK 75~
Type HKA

70-225 Amperes, 600 Voits Ac. 250 Voits Dc
2 and 3 Poles

MP-RPS-Breaker- 4
29-160 AWEA
Apphication Gata

Page 39

AB DE-ION"-
Circuit Breakers

Continuous Ampere Ratings

Uniddveweders Laboratonies. 'nc Listed

0 w0 100 125 15%0.175 ) 22%
Intercupting Ralings, Ampares
Induiwniters Laborgtones, Inc. Listed
Types A and KA

JA0 Volts Ac JO 000 Asyimm, 25000 Svm
180 Volty Ac 25 000 Asym 22.000 Sym
B0 Voits A 25 000 Asynm | 22 ¢ ) ¢

Y vatrs De 10,000

Mark 75 Type HKA

230 L uits Ac /5000 Asyim | LS ) Sy
$80 Valts A¢ 40000 Asym 3 00 Sy
BN ol A 10 090 Asym 25 000 Syn
250 Volts De 20,0002

Apphcation

These bieab s are designed 1o the proted
non of branch and feeder crcunts Being ot
LOMpPLt srtee. they are nleally sulted 1o use

0 cottol panels, panvibowds, switchboard

W separate enclosures where a 225 ampere

frame size breaker s requured

MARK 75 Type MXA Breakers, because of
trupting Wwacity, are e ally

thes hagher inty
sutted tor use i network systems where un

usudlly hgh fault currents are avanlable
Lasted with Underwnters Laboratones, ing

On alt three phase Delts qroynded 8 phase
apphe oty eten o Westinghouse

SSUED =

Construction
These breakers have all the
breaker features

e supphed in one e

standard AB
Two and three pole breakers
me Size, the curtent

Aty ing parns bewng onulitud from the center
pole for two pole breakers In addimon, the

MARK 75 Type HKA molded case s a higher
strength glass polye

resistance to tracking

ter materal wath greater
Type JA breakers have

non anterchangeable tnp units Types KA
and HKA have interchangeatls tnips

Federal Specification W-C-375b

See Libhulation « age 201

Terminals

Two tetimmals r pote Tetnunals
are Undurwrnters t nes, Inc histed tor
wire type and range histed beiow When used
with alunwium conductorns, use poant
compound

| 4

AT U T 12 L TR L permmats ready u ¢ ut
other circuit ¢ WMeching means, such as rear
connedcting studs. panetbowd connectons and
lyyg 0 adaptor kits
Mo Cat i Wore Ry
Breakor Nandn N
Ay
Standard Pressure 1o nals (Loppe v)

- Fe. \ L MM

Optional Al Cu Pressure Tornmingls
Py TAJ L AL ! LA N ) MY M i

1 oed UM A
Operation
When the breaker contacts o wen the
b wnedie s 10 el the imd of OFF position
o the ond ot the tveaker has bheen
tnpped avtematically Thoe Latoh mst e reset

Ly moving the operating handle to the eatreme

QF F posihon before an LG Lo restore

ecrvice Countacts may in tosed, oafter resaet

ting the Latch, by mowving the Kandle to the

ON positton JA breaker vay be mounted i
wetted posiion and e approaved |

reverse feed @ Types KA and HKA may be

untud n mverted position, but gre not
Thet
Howing forces in pounds

ON -~ 24 1bs, OFF

wproved tor teverse feed qule handle
operates with the |
from the end of the

-151hs

handis

10 ibs reset

Thermal Magnetic Breakers

These broakers are equipped with thermal
front- adjustable magnenc tnp elements
Thermal tnp elements are of an indwectly heat
ed bimetathe type having a long time delay
well sunteu for starting motors having high

mirgsh currents of long duration Instantancous

magnenc tnp settings may be wmhusted De

tacen estabivdhed boads 1O Lake 0 cur

cuit surge conditions Top units we non
arterchangeabile on JA hreakers, and inter

hangeabile on Type KA and HKA

Magnetic Trip Setting and Range {

Adrapaite Moty
90 180 12% VS0 1% 200 22%
Magh N 100 1000 1250 1% 1750 2000 22%0
&~ 150 SO0 625% %0 HIS 1000 1128

Magnetic Only Ciicuit Interrupters b

These are brcokers with adjustable magnetic
tap clements only, tor apphic atiins ahere

Mun

hose hsted

hort Circant protecbion only 15 required
s g ranges are the Same af
Lt the cun
ises are 225

Feor thicrmal-mangne bic brogkaer

Hnuous current ratings in al! ¢

Jinpures

Ambient Compensating Breakers .

Hoave theamal anag magnelu nents
rmal compersatu
inad a1 50°C while also meeting |

ents at 25 C

a wide range of ambents 1s v x

".‘,- .
W 1o carnry full
Ltnp re
d wherte

They are the

e Can be: appi

wnced

Saf-T-Vue Breakers (JA, KA Only) )
Sat.T

Jue bDreakers are ssmilar 1o standard

S excep' tf haw Viramsparent

1 ovur the L ntacts

hey
window locat TINEE
Sat-T-Vye breakers are commaonty used in
steel null apphcanons where ight of con

tacts s reguued. Con e Suy oo ol stand

ird ratings

Molded Case Switches (JA. KA Only)

(Non Auto Intermupters)

Hreakers wath non autoarnat S N TAEN R Y A ]
Dracket and Lndopneg st Jalied
where g heavy -duty agh $ dy dis

et Sw Gt grient |
techon o regquited. Acoessui wet! "
shunt tinp, undernvaltage release, cte annot
Lie Lield mounted i molded case switt hes 38

fummy teg qusred for unting Acces
sones can be mounted i § fedd when

Dreaker s ordered

Mining Service Breakers

A special version of KA 1EA Lreaners s

wvalable to meet Bureau of Mines requite -
nents for 1 ing cable apphc tions Reler
to Techmcal Dna 29128 TWE A
e ' et £s @ BUSIun at
» Iy dy Lo oldiu Jore ' Mt n
e b
1 Ne e s ' sled
B Eacopt M FLTR ¥ SN | I A PR il hae i
s Lo UL amips ae i Langent

R1 8-23-83



MP-RPS-Breaker-5

29 160 AWEA
Apphcaton Data

Page 40

-
e 21

Typical Exploded View E

vy Contact Assembly nelucton
Operat § Handi Hith ' VWit Termmal Insert e M Tetweg
1 -
l |
A £ wlivgy 'd =
{ ‘
: |
l 1
2 :
M et i T NS .
5
M N
A '
} |
’ ———y '
\
SR =t
l -
Circurt Breaker Removal 2 Wipe contact surla Ath i cloth Acce  -ones and Moucifications
Hetem e ey install 1 { IOV bl Honinateo sont M surtac Al o sotis s and modhihicahons avaialiin '
' y et the oot breaker should De e e essively Grdized o rroded, Scrapn lude alarm sentch, guriliary switeh Shiy )
FFE position § ol peactcable the ¢ hahtly wath a Line bl betone wipeng tr, undervoltage telease, ine terma shivehid
1 sl 1 b e Tt fthie } duptur ts, rear Contecling stuuds
21 e envigrzed sulted ! e Y | it De notod that remaoy o this S #) isr Studds, mechamnc i imternocks, Ppativt
Hirye prved o tubiber Hoor anadt st il ower of the type JAL kit oy ] ] Liuatrd noectins, pstaliehng steagn, mmotor
wiiters LabDoratones, i yerators, Fandis yohing devices muisture
i
! e 3 Tem yonected circu! preaker and funqgus treatment
Lo its mounting, temove ternnal stud lock Replacing Interchangeable Trip Unit
3 i
s and pu rcutt breaker torward Types KA and HKA Dimensions, Inchesi
A ” J 07 ” (Vg
1 Remave crcut breaker from 1s maunting Vot to be used lor constructiaon purposes
’ Shest 29.17C o .
| « a hrunt conned 1 curcunt breaker perinstruchons under orcuit Lreaks e Dumension Sheet 291 0 tor detaried
Jum 15
! ity mountuing lQosen SCrews i termmunal removal mmensions
el remi yies trom termunal ' e - gpr———— :
His and remove cable ! rminals fe°'°\°\ ‘ p—p— ﬁl >
sove Cacunt breaker mountog screws and pull 2 Remove cover by romavinig tour screw Q O @ | | &
i brvaser torward | I
3 Remove screws ot uter proles of e |
e \ fthe ! i | y 1t 1 | | .
" e Ao unt b aker ppied weth hine sl of the Pt i | et ‘ | ‘ |
]
g mounting blocks from 1ts mounting screw in the center pul fthe Same side ' | L
- "
Atove e ke mounting screws and pull of the tip wnit i | ‘
' t bevaker Torward # ! !
3 Lifttnp tiroom Yame flocr toomovineg thi ) ! ]
inspection and Maintenance aperating handie ! ! unnng i
JOoud munntenance procedure cals for penod N
3 N ! ] '
e ion of ol electncal apparatus ing i » Insta W i v v ) ot ' + et §
1 e ot
drid case creuit breakers Terminal fug et
i 11 wents st be Bght to prevent Geet - L -
I Y 1y - - -
g Due ta the Crent wipnng 3o ¢ ; ' ) ; -
Pkt st o The movitg contacts of ol Westing Pse & T g ¢ LN |
Moy Ad soat by sakers perating the beeaker n Latct 3 el o 0
o vy e looan wall temove any et weratiuns per fuct § tinder FA LA |
resistan ¢ bl th it msay have tormed Under o pen and close breaker Several | Further information
rmal conations addinenal cleaning of ! nake certan proper latchng has beer Poces Prce List 29 020 PWE A
wtacts 1s not required However, snould tchieved tenng O wa Tech Data 29 14 T Wt A
WAL NG/ alm sphenc conditions make nmensions Oimension Sheet 29 Y /0
it deswable 1o clean the contacts further, the 7 Replace frame cover and mount Crcul Tup Curves App Duta 29 161 AWE A

breoker

fotlowing M OoCedure 1S 1ecomnu nded

1 KRemaove caver, e extinguishers 400

EMOnaty « N act assemblies

ISSUED oo e




1.0

2.0

‘l'. 3.0

4,0

5.0

MP-RPS-M-Contactor-1

Fort Calhoun Station Unit Neo. |
MAINTENANCE PROCEDNURE
MPLRPS-M-Cuntactor

“aintenance of M-Contactors for Clutch Power Supplies

Purpose: SIGN OFF/DATE

1.1 To provide direction to perform preventive maintenance
for Allen-Bradley Bulletin 702 Contactors.

1.2 Reference:
1all CE Nrewing D-23866-411-027
1202 Attached service information

Precautions and Limitations

2.1 Reactor must be shut down and tripped.

2.7 Power should be removed by opening M-Contactor power supply
breakers located in AI-31B and © ?Ca-l. €8-2, CB-3, CB-4).

Initia'! Conditions

3.1 This work covered by M,0. No. ¢ /

3.2 Shift Supervisor informed this M.P. to be accomplished. /

Equipment Checklist:

4.1 Normal Electrician Handtools.
Procedure:

CAUTION: Under nc corditions are any narts of the contactor
to be Tubricated.

5.1 Examine enclosure and contactor for foreign material
(dust, dirt, ect.) Clean as required.

F . L / [

Ml M2 w3 M4

5.2 Check for any loose parts or broken parts,

"’""‘i"”a-\ Replare or tighten if required.

ENN
)H"“‘:JbLJ / / /
M2 s e
(SUSEREY - " o
£C/MP/03 RO 3-23-83

e SN
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"P-RPS-M-Contactor-2

5.0  Procedure (Continued)

5.3

5.4

5.6

9.7

5.8

5.9

FC/MP/03

Check contacts for wear and dirt. Clean as required.

CAUTION: Do not use spray contact cleaner., [f contact
replacement is necessary, replace complete
set of contacts.

SIGN OFF/DATE

/ / / /
L) MZ M3 M4
Check terminals for tighteness. Replace or tighten
as required.
. —— e :
] ! M M4
Check ARC hoods and ARC chutes for cracks, brakes,
or deep erosion. Replace if required.
/ / / /
"l M2 M3 M4
Check coil for evidence of overheating. If necessary,
replace coil.
/ / / i
M1 M2 M3 M4
Check operation of contactor. This may be accomplished
in the following manner.
P | Reset clutch power circuit breakers.
/ / / /
M1 M2 M3 Ma
9.7.2 Reset reactor. Contactors should pick up.
/ / / /
M1 M2 M3 M4
5.7 Push manual trip button on CR-4. Contactors
should drop out.
/ / 4 /
Nl M2 M3 M3
Close Contactors enclosures.
/ / / /
M1 M2 M3 M4
Inform Shift Superviser Maintenance is complete. /
SS
‘Thr\“"~""\ MAR 2 , 198°
- RO 3-23-83

:.. .,,. o ¢

1“JL¢L\ b 1



MP-RPS-M-Contactor-3

L

.1  REMARKS:

Work Completed By: Date/rime /

- . —_",\'l..‘"\
# o L |

L

-l
L 7 38w

FC/MP/03 RO 3-23-83
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MAI!NTENANCE OF INDUSTRIAL CONTROL EQUIPMENT

MP-RPS-M~Contactor-4

I GENERAL
INSTRUZTIONS INFORMATION

WARNING: Servicing energized Industrial Control Equipment can be hazardous. Severe injury or death can result from electrica’ shock
burn, or unintended actuation of controlied equipment Recommended practice 11 to disconnect and lockout control equipment froim
power sources, ar (elease stored enerqgy, if present Refer to National Fire Protection Assocation Standird No. NFPATOE. Part Ir 1o
safety related wourk practices. including procedural requirements for lockout-tagout, and appropnate work practices. persorne!
quahficati_as and training requirements where 1t 1s not feasible to de-energize and lockout or tagout electnc circuits and equipment
before working on or near exposed circuit parts

PERIODIC INSPECTION - Industrial « ~trol
equipment should be inspocted penodic-
ally. Inspection intervals sho sid be based
on environmental and operating condi-
uons, and adjusted as ind _ated by exper-
ience Animtial inspection withun 3 to 4

m onths after installation is suggested
Applicable parts of the following guidelines
sh.ould be used

CONTAMINATION - If inspection reveals
that dust, dirt. moisture or other contam-
ination has reached the control equipment,
the cause must be eliminated. This could
indicate an incorrectly selected or ineffect.
ive enclosure, unseaied enciosure openings
(conduit or other) or incorrect operating
procedures. Replace any improperly select-
ed enclosure with one that s surtabie for
the environmer.al conditions - refer to
National Electnicat Manufacturers Assoc-
ation (NEMA) Standards Publi-ation No
250-1979 for enclosure type descriptions
and test criteria. Replace any damaged or
embrittie~ elastomer seais - and repair or
replace any other damaged or malfunc.
tnoming parts (e g.. hinges, fasteners, etc)
Dirty, wet or ;:ontaminate d control devices
must be replaced uniess they can be cleaned
effectively by vacuuming or wiping
OPERATING MECHANISMS - Check for
proper functioning and freedom from stick-
ing or binding. Replace any broken, de-
formed or badly worn parts or assembhies
according o individual product renewal
(arts ists Check fo and retighte: securely
any loose fasteners. Lubncate if speafied in
ingividual product instructions.

NOTE Allen-2-adley magnetic startersy,
contactors and relays are designed to oper-
ate without lubrnication - do not lubricate
these devices s» ice ol or grease on the pole
faces (mating surfaces) of the operating
magnet may cause the device to stick in the
ON mode Some parts of other devices are
factory lubricated - if ‘ubric Yion durnng use
or maintenance of these devices is needed,
itwil’ be specified in thew individual instruc-
nons If in doubt, consult the nearest Allen-
Bradiey sales office for informatior..

ALLEN-BRADLEY

Milwaukee, Wisconsin 53704

CONTACTS - Check contacts for excessive
wear and dirt accumulatons. Vacuum or
wipe contacts with a soft clothif necessary
to remove dirt. Contacts are not harmed by
discoloration and shight pitting. Contacts
should never be filed. s dressing only short-
ens contact ie Contactspray clearers
should not be used as thewr resigues un
magnet pote faces or in agerating mech-
anis™s ma, cause sticking, and on contacts
caninterfere with electrical continurty
Conta.ts should 0.ly be replaced after silver
has vecome badly worn Always replace
contacts in compiete sets to avord misalign-
ment ar. ¢ .neven contact pressure
TERMINALS - Loose connections in power
crcuits can cause overheating that can leaa
to equipment malfunction or farlure Loose
zonnections in Lontrol circuits can cause
control maifunctions Louse bonding or
grounding connections an increase haz-
ards of electricai shock Check the tight-
ness of all terminals and bus bar conrect-
ons and ughten securely any ioose con-
nections Replace any parts or wiring dam-
aged by overheating, and any br _ken wires
or bonding straps

ARC HOODS - Check for cracks, breaks or
deep érosion. Arc hoods and arc cintes
should be repaired or replaced if damaged
o aeeply eroded

COWLS - If 3 coul exhibits evidence of over.
heating (cracked, meited or burned insula-
tion), it must be replaced  In that event
check for and correct overvoitage or under-
voitage conditions, which can cause coil
farlure Be sure to clean any residues of
meited cotl insulation from other parts of
the d * »nce or replace such parts

PILOY ' 1 \HTS - Replace any burned out
lamps or damaged lenses

SOLID STATE DEVICES - Solid state devices
require little more than a penodic visual in-
specuon Printed circuit boards should be
inspected to determine whether they are
properly seated in the edge board connect-
ors. Board locking tabs should also be in
place

Necessary replacements should be made
only at the P C board or plug-in component
level Solvents shouls not be used on
printed aircuit boaras Where blowers arc
used. air filters should be cleaned or
changed periodically depen fing on the
specific environmental conditions
encountered

CAUTION: Use of other than factory
recommended test equipment for sohd
state controis may resulitin damage to the
control or test equipment or unintenced
actuation of the controlled equipment

LOCK'NG AND INTERLOCKING DEVICES -
Check thes2 devices for proper working
condition and capability of performing
thewr intended functiors. If necessary
readjust, repair or replace in accordance
with individual product instructions, f
appiicable, or consuit nearest Allen-Bradley
sales office

MAI*ITENANCE AFTER A FAULT CONDITION
- Opening of the short arcuit protective
davice (such as fuses or arcuit breakers) in a
properly coordinated motor branch circuit is
an indication of a fault condition n excess
of operating overload Such conditions can
cause damage to control equipment

Before restoring power, the fault condition
must be corrected and any necessary repairs
or replacements must be made to restore
the control equipment to good working
order Refer to NEMA Standards
Publication No 1C5-2, Part 1C52-302 for
rrocedures

FINAL CHECK OUT - After maintenance or
repair of industrial controls, always test the
control system for proper functioring under
controlled conditions that avor hazards u
the event of a control maifuncti.

F. additional information, refer to
NFPA0B, RECOMMENDED PRACTICE FOR
ELECTRICAL EQUIPMENT MAINTENANCE,
published by the National Fire Protection
Association.

RO 3-23-83
Publication Gi-5.0 - September, 1582

Supersedes Publication GI-5 0 Dated June, 1979
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MP-RPS-M-Contactor=5

AC CONTACTORS - SERES i COMNSTRUCTION
BULLETINS 702-702P:4 SIZ% 3 » 2ULLETING 7021L-702LP SIZE 100 AMPERES

Sulletin 702, 1 Poln

Builetin 7021 Pile

Bull-tn 702PM, 3 Pole
Builet:in 702LP Similar)

The Bulletin 702LP cantuctors are the permunent mognet
lotiy type of lighting contactor used on cpolicutions
imilar to the Bulletin 7021 cppiications.

NOTE — Refer to Pcge 4 for Engineering Data. |

PREVENTIVE MAINTENANCE — For recommended pre-

ventive maintencnce instruct ans refer to Publization GI-5.0
or the Handy Tatalog.

REPAIRS — Ccrtactors ron be discisembled ot depicted
in the ilicstrat.cns on Paage 2 of inis Parts List. Additiena
conuderation :hould be given to the techniques below.

IMPCRTANT — Never apply AC voltage to the coil
terminals of o permonent magnet type contactor. To
do so will particlly de-magretize the permanen!
magnet.

DESCRIPTION —

The Bulletin 702 contactors are mntor load rated AC
contacters. They are used to control motors thot require
no overload protection, or motors where protechion s
provided separately.

The Bulletin 702PM contactors are permanent magnet
latch type designed for switching motor loads on those
applications where the contactor must remain closed
without the coil circuit being ene 1 ved.

The Bulletin 7021 lighting contactors are electrically held
crontactors especiclly designed to switch the current to
incandescent filament, fluorescent, mercury arc lamps and
other non-motor loads.

REMOVING MAGNET ARMATURE s —
Bulleting 702-70ZL — To e 1ove .
the magnet armature from the mov-
chie contact support, insert screw-
driver into slot as ilustrated ond \

lift screwdriver in the direction

shown, At the same hme push the

magnet armature out. It may be necessary to wiggle the
armgture betore it can be removed becruse of the pres-
sure applied by the retainer spring

REMUVING MAGNET ARMA.
TURE---Bulletins 702LP-702PM P

To remove the magnet arma- i "'rv" b
ture from the movable contact / y
support, take cut the two Allen
head screws located beneath the 4
movable contact suppoir Then

plcce thumb as illustroted end

push the magnet! armaolure to-

wards the bhock

REPLACING OPERATING

COIlL — To replace the oper-
ating cail, first insert the mag-
nel yoke into the operating
coil os shown, After this has
been done, insert both the op-
ergting ooil ond the magnet
yoke as a unit into the coil
cover. When replacing the
coil cover into the switch unit, be sure the operating le er
of the interlock contact rests on top of the movable contact
support. Note: The Bulletin 702L contactor does not have
on interlock contact on the coil cover,

RO 3-23-83
Publication 702-6.13 — November, 1977
Supersedes Publicotion 702.6.13 Doted October, 1949
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MP-RPS-M=Contactor=6

- Staticiary Contat
Biock Atsemblv

Chiv

Muvable Contact
Suppart Assembly

Armature
. anly | .
Yoke and
o ppf:tnng' Cail a Armature
udes pnng m Assembly

=3
o oo <% Contact Blcek Cover

) CONTACTS

alfcar Stationary
Contact Assenibly
1-334%75

-

AFront Statonary
Contact Assemb'y
b 2-334%5
R
Y
o, WP
¥ 3y Movable Contact 4
£ X-721%0
.
$23 Movable Cantact Spring 4
See Table
Single Pole Contact Set (See Tanle
a0ne eacn included 1n Ling'e pole
centact set

22!

Permanent
Magnet Type
Refer 1o Page 3

for 2d; istment

Coil Cover

/>

Taole Below;

Parts indicated with &) are recommended spare parts.

O ELECTRICALLY HELD CONTACTORS — OPERATING COILS

2-3 POLES 4.5 POLES
Yol H Cail Current Voit-Amperes »
Yolts 1 Coil Number mpe Cail Mumber Coil Cwl Vol* Amperes
Inrysh Sealeq (nrush Sealed Inrush Sealed inrush Sealed
2 b 4 356 540 43 5 34 392 £40 7]
w1 % s 5.10 [ 550 [ TIANS 5 8 s &0 3
1 b0 526 38% Sa0 i3 2 5 82 23 54U 4l
AT i W 5 12 LT I pcoiss B B % (53] 7)) a1
10 25 T3A05 2R W a0 | &8 ] 708 2R 410 32 B
[ i i nand 2 7% 95 53] 13 TIA8TS 308 22 530
b 01 . 74l B ) a3 2 67 E3 640 17
- ) - 258 | % 4 oosndil R 2 5% ]
| £ TIA06 263 O ) 7| T13auss 2 91 214 ) 37
o 25 73A10 1 36 25 oI 13A10 1.4 205 320 i
i '_\_;'“74 | 1 & e 4 | &4 | 33 098 €19 4
S Ras W] 10 % | W TS R . T
K €0 ) g i S0 | 4 : [ 18 107 530 I
—dw | W ] B 14 T8 0| 9| AW s % T
EECN I T L i AT T YT 120 32 5
ol | W [ % | o1 | sw | 9 ) 1 1] 640 Y]
) % 72a8 5T 5 2 0 1At R 5 0 v
[ 580 i TIA16 L 08 78 ) 1 TIATST 6 | 0% ) a7
9 25 13240 5 2 3 33 713A20 % | 2 2) i
Parts indico. d with O are recommended spare ports.
OPERMANENT MAGNET TYPE CONTACTORS — MODULES AND OPERATING COILS
wis | Moduls Coll AMS Coll Current | Voit-Amperes veirs | e Module Coil RMS Coil Current | Vait-Amperes
Number | Nur er | (atcn | Untaten | Laten [ Untaten Number | Number | | icn [ Uniaten | Lateh | Unlaten
120 | &0 455 | 640 | Se6 | 758 | w0 | %o i |21 159 ) 581 | 7638
[ Ti0 | S0 | X-a%2n | VIIAMS FTetTS ] w0 | o7 3 | a0 [ G| X% | v e o
| 00 | x2%:69 [ visao) | 4 1) 659 | 459 | 725 a0 |0 | X2%280 [vizan | 110 166 | % ! 30
28 @0 Y xasan s | 705 |3 |5 e s w0 [ | . 118 | 153 [ ws [ 918 |
A T 241 | WS 1578 [ s Jes0 [ 50 | X708 1AM T T T
20 | 50 | M8 [ VAR T L s | 02 1 o9 1o 1 kv Tiaie 3] 13 L@ | 19
o | w L sy Toaes | 20 3133 | 4% | 745 1
Parts indicated with © are recommended spare parts. 4 MAR 2 3 1883
.J
- RO 3-23-83



L

(ELECTRICALLY PELD CONTACTORS — RENEWAL PARTS

W W LSBT BT b o Biiiiirs

MP-RPS-M=-Contactor=7

] Cuiistin 702 Bulletin 702L |
Deseriptinn of et iPole | 3Pcie | 4Pole | SPoic | 2Pa% | 3Pole | 4 Pole 't
‘_—-—';-"a Part Yo | Purt Mo o2t Moo | Part No. | Fant No. | Part Ne ]
Stavonacy Contst Blovk Assemtiy  ni.udes contact, spder ad v e X-355035 1 X-3 _;_{-155“7 K-356654 | X-356656 | X-355855 |
Stationary Contact Biock Assembly ascontycts. o3y L4 358050 T C-20566] | X 355654 | X-355659 | X.-35%ke.
Gontict Bletk Spacer ‘only F-2 F2NE) JF-20438 [F-20428 (620778

Conty.t Biock Cover (only) 2t

X 232306 §X-(32807 | X-777908 | X-232005 | 2237506

Py

X-237807 | X-272738

| Movable Contact Support Arsembly | scludes contac’s G spht., 5

| x-2aen0e (X220 | X-232708 | X-222707 | x-3¢2260

X-266222 | X-266234

Movab'e Contact Support Assembly rless contacts and sprin. |

F 20397 |v.20821 iF-20007 | F-26731 |F-20197

F.2082Y {r.20m7

Movable vuntact Sonng

B2 |8-2301 13-23071 | B-29071 | 8B-35706

b-33/06 | B-JEC39

Yoke and Armature Assembly ) M2 includes retaiers ard spring

2-31850 [2-31950 |2.31850 [2.31350 | 2.31880

131850 |7 31860

Yoke anc Armature Assembly 25 H: rincludas retainer, ang sorng

131854 (111874 (221854 | Z-31854 | Z-31884

7.31854 | 2.31854

fora (ralys &) 50 M2

X-227198 [X-227195 | x- 227198 | K 227198 } X-227198

X-22°198 | x-207198

Yoke . aniy) 25 M2

X-c 64859 | X-2e4359 | X- 264853 ) X-2nda59 | X-264855

X-264859 | X 264453

Armature (only: #0 30.29 Hz

X221 x-ZZ?!'.LJ

(‘27111‘4'122’1“' X-2ne7| xa2nygx-a2ny

Corl Cover — withost Interlock Contact 121139 (721139 [2.21139 [ 221138 [2.21138 |221139 | 221038
Coil Cover — Viith formaily Closed interlock Contact T-21136 [I-21125 [Z-21136 | 221125 - i
Coul Cover — %11 Normally Open interiack Contact 121137 {22137 [2.1131 | 2-21137 e
Co Cover — ¥t Hormily Open-Normally Cloved Interlock Contact | 2-21138 [2-21138 |Z-2123 [Z2nam | — | - | -

Set ot Front and Rear Stanonary Contaw:s

2-23318 | 1.2337%

Set of Movable Contacts ang Sonngs

22338 |223375 | 223306 | 22337 | 223308

J-2H06 1221 iis | 2-2108 § 231

2-276i3 | 2-31128

Set of Front and Rear Stabonary Contacts. Movaole Contacts and Sonngs | B .’1’2!!‘3< X 2477 |

O Swgle Fole Contact Set

20| Conef7

x 326803 1 7 31181 |

1-33040 |7-34040 | 2-34040 | Z-34040 | Z-34115

124115 | 1.34118

Parts indicated with © ore recommended spare parts.

PERMANENT MAGNET TYPE CONTACTORS — RENEWAL PARTS

Deseription of Part

Bulletin 702LP Bulletin 702PM

2 Pole 3 Pole 4 Pole 2 Poie

3 Pole 4 Pole

Part No. | Part No. | Part No Part No. | Part No Part No.

330D

Stationarv Contact Block Assembiy (iacludes contacts, spacer and cover

X-356424 | X-356425 | X-356426 | X-356424 | X-356425 | X-366428

Stationary Contact Bloca Assambly (less contacts)

X-356427 | X-355428 | X-3%5429 | X.356427 | x-395428 | x-3%6429

| Contact Block Spacer (ouiv)

F-20434 F-20474 F-2017¢ F-20404 | F

20428 | 7 2000%

Luntact Block Caver (only)

Movaoie Contact Support Assembiy (includes contag’ : and “prings

X-285364 | x-228365 | X-28%366 | ¥ 033363 | X-288365 | X 288346

X-290823 | X-230824 | X-230825 | X-290827 | X-290824 | X-290825

Movabie Contact Support Assembly (less contac  and springs)

4

— =
F20313 | v-2231s | F22315 | F-22313 | Faanne F.22315

Movabie Contac: Spnng

8:33706 | 923071 | 8271 | B-23206 | B.2%2t | @.2%074

Yok2 and Armature Assebly »0-5) Mz (includes retainers and sprine

31916 | 131916 | Z-21916 | 7.31916 | 2.31916 | 2.3121%

Yoke oniy; ¢0-50 Mz

Armature tonly: £0-50 W2

X-295154 | X.J95184 | X-295154 | X-295154 | 238154 | x.295154

X7886.1 | X 28611 | X-2201) | x 2A%611 | ¥ 789511 | v 2as61)

Corl Cover - Adwustavk: Coul Cleaning Contac
Set of Front anJ Rear Stationary Contacts

S—

Set o' “lovable Lontacts and Springs

Set of Front and Rear Stationary Contacts, Movat!a Contact; and Sonngs

©Sing'e Pele Contact Set ( o)

X-322216 | X-322216 | X-32221¢ | X-322216 | X-322216 | x.32221%

22338 | 222315 | 223316 2233 L2835 & 2337%

-y » " y 1 " » ' T3 W »
2302 j Il ) as L RS Y FEITIT,
2-31140 X-237290 | X-201291 § 2 3i% X-247290 | ¢ 247251

“ [ zams [ 7360t [ 230040 | 234115 | 234040 | 2.34080

Parts indicated with Q are recommended spare pGits,

ADJUSTING THE NORMALLY CLOSED COIL CLEARING
CONTACT — Bulletins 702LP-702P 1A — Disconnect
power. Remove black wire ot auxiliary contact,
ioo.en contact Mlock cover “crews and lift out contact block
cover. Close cuntactor by hand, White markings will
cppear in side siots of coi cover indicating contacts are
closed. Adjust < oil clearing contact to the breck point
as determined by using an ohmmetur or continuity indi-
cator. Turn the adjustment screw 2 to Y4 turn clockwize,
The screw is self-Incking and docs not require secling.
Do not push up on mevable contact support while making
this adjustment,

31983

Blve Wire

Coul Cleuring
Contact Adjusiment
Screw

Normaily Closed
Co  Clearning
Contact

White Marking
Denotes Clored
Contacts

RC



CULLETIN 195 AUXILIARY CONTACTS — These wux- ENGINELRING DATA —

iliary contacts are cusigred to operate on the upward

e —— ———— . St e

motion of the movable cortact support assemcly. The B.lletins 702-702PM

1.P=-RPS~M-Contactor-8

auxiliary contacts cre furnished with o coptive «-ew. Tha

captive screw is uvsed to engage eithe, of the four inser’s
imbeddea in the contact block front cover. Refer to
illustration below.

IMPORTANT ~ The auxiliary contact operating lever
must -est on top of the movable contact support
assembly, l

i}
I5

600 VOLTS MAXIMUM o 60 Mt
Contirusus Maximum Horsepower Rating
Ampere R-ting Coil Valts 3 or 2 Phase Single Phase
120 15
% % o
%) %
600 50

Refer 1o listings in Handy Catalog for
replacement catalog numbers.

£ Full load current must not exceed “Continuous Ampere Rating.”

Bulletins 702L-702LP
600 VOLTS MAXIMUM « 60 Mz
Tungsten T
Lamp Lors Nea-
Moter Loads
Generw Ut
Line Transtormer
480 Vaits Ballast Loads “rimary Capacitor
Marmum | Flucrescont Switching Switching
Mertury Volts
Lead Vapor Lamps KVA e
277 Vaoits
Maximum Resistive KVAR
Heating Loads
"laximum Continuous Sinple 3
ORDERING INFORMATION — Your order cannot be en- Ampere Ratm; Phase | Phase
tered unless the following information is given. Part nuin- 7 W = =
ber, description of paurt, cote ug number and series letter 273 %' 12 -
of contacter. This renewal parts list also applies to thess 100 100 240 LR 14 2
contactors when used on control apparatus liste:' under “% 5 28 93
other bulletin numbers, é 2 3 &

TYPICAL WIRING DIAGRAMS —

Bulletin 702 Bulletin 702L
3 Pole 3 Plle

Bulletins 702LP-702PM
3 Pole

I

- o

il '
3 Wire Control Cannectiony J® Syy—paee—— » I.I
2 Station, Y Wire Control Connechons g\lﬂﬂv Open | Blocx OL C°E°§":‘"
~.ra Control J Wire Control ‘—w;‘ ]
! |
-, - SR _“
B E— L -] R Rassessuns -
L ey
' : e Seg
ALLEN-BRADLEY
Milwaukee, Wisconsin 53204 RO

3-23-82




ST-RPS-10-1

Fort CAlhoun Station Unit No. 1
SUPYE ILLANCE TEST \
ST-RPS-10

Manual Trip Channels

A.  PURPOSE

1. To verify the oberation of the Reactor Protective System
manual trip circuits. :

B. REFERENCES

1. C-E RPS Technica: Manual

2. Technical Specifications, Paragragh 3.1, Table 3-1, item 10.
c. SPECIAL INSTRUMENTATION/EQUIPMENT

None -

D. PREREQUISITES

1. Reactor is shut down.
2. Reactor Protective Syst&i is operable and is enerqized.
Ei PRECAUTIONS
1. The reactor nust be shutdown to perform this procedure, as the
Reactor Protective System will be tripped. Secondary actions
will take place. Exercise sounc operator judgement during the
performance of this test; otherwisc, equipment damage may result.

2. Higk Vnltage exists in the cables and cabinets when the RPS is
energizel.

3. Do not jumper any comnecticns in any part of the RPS unless
specifically called f¢r in this procedure.

FC/28 lSS“ED JUL 2 9 R7 7-20-84



F.

FC/28

TEST PROCEDURE (Continued)

1.

Manual Tri
Frequency:

Responsibi
a. Initi
(1)

(2)

(3)

b. Test

(1)

(2)

(3)

ST-RPS-10-2

p Check
Prior to each startup, unless done
the previous week. Step b.(1) need
only be done if starting up after
a refueling shutdown.

lity: Operations

al Conditions

See Section E.l.

CAUTION: EQUIPMENT QAMAGE MAY RESULT IF THE
PRECAUTIONS OF SECTION E.1 ARE NOT

ADHERED TO.

Shift Supervisor notified prior to start
of this test.

On the Control Room ERF CRT, display the
computer point Y3466, Reactor Trip.

Procedure

Ensure Reactor is reset, then cycle CB-AB
and then CB-BC (AI-57) three times. This
Step is to comply with I E Bulletin 83-04.

Push manual REACTOR TRIP pushbutton on RPS
cabinet assembly.

Verify that:

(a) RPS circuit breakers CB-AB and CB-CD
open.

(b) The trip lights un clutch power
supplies PS-1, PS-2, PS-3 and PS-4
are illum nated.

(c) Turbine trip circuit actuated.

NOTE: K3 and K4 Relay indicating
Tights will extinguish behind
Al-318 and AI-31C indicating
turbine trip circuit actuated.

(d) The diesel generator start circuit
actuated.

(e) The reactor trip annunciator on the
main control board operated.

SSUED w:om

SIGN OFF/C*TE

R7 7-20-84
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ST-RPS~10-3

F.1  TEST PROCEDURE (Continued) SIGN OFF /DATE

(4)

(5)

(6)

(7)

(8)

(9)

(f) The station computer zircuitry reacts
properly to RPS trip input signal. /

(g) The Control Room ERF CRT indicates
Y3466 as tripped and Post Trip Review
Log is printed on the Control Room

Line Printer. 2
Manvally reset RPS circuit breakers CB-AB
and CB-DC locate. .n Al-57. /
Push manual REACTOR TRIP RESET pushbutton
on Main Control Board. /

Verify that clutch power supplies PS-1, PS-2,
PS-3 and PS-4 are re-energized. /

Push manual REACTOR TRIP pushbutton on
Main Control Board. /

Verify the same resuits occur as in Section
F.1.b.(3) with the exception that RPS <ir-uit
breakers CB-AB and CB-CD do not open, but

contactors M1, M2, M3 and M4 are de-ener-

gized. /

Push marual REACTOR TRIP RESET pushbutton
on Main Cortrol Board and verify that the
system Cannot be reset within approximately

30 seconds. /
System resets after approxima‘ely 30 seconds /
Shut down Diesels /
Shift Supervisor notified equipment

is returned to nomal. o /

€s Remarks:

Test Completad By Date/Time /

FC/28 ISSE;EB e A R7 7-20-84




ST-RFS-11-1

Fort Calhoun Station Unit do. 1
SURVE ILLANCE TEST

o ST-RPS-11

RPS Logic Units

A. PURPOSE

1. Verification of operation of the logic networks and clutch power
contactors.

B. REFERENCES

1. C-E RPS Technical Manual.

2. Technical Specification, rfable 3.1, Table 3-1, Item 12.
C. SPECIAL INSTRUMENTATION/EQUIPMENT

llone

p. PRERFQUISITES

1. Reactor Protective System is operable and is energized.
E. PRECAUTIONS

‘., 1.  ODuring the following tests, the Reactor Protective System Logic is
tested for proper operation. Utilizing the Built-in testing system test
inputs will be used to check all possible two-out-of-four protective
system logic combinations. This test will, at various times, place the
RPS in a half-tripped condition.

2. High Voltage fs present in the drawers and coaxial cables when the RPS
is energized.

3. Do not jumper any connections in any part of the Reactor P:otective
System unless specifically called for in this procedure. Record all
jumpers in the Fort Calhoun Station Jumper Log.

JUN 02 64
- FC/ST/03 R8 6-7-84



ST-RPS-11-7
F. TEST PROCEDURE

l. RPS Logic Units fest
Frequency: Monthly

Responsibility: I and C

a. Initial Conditions E;GN OFF /DATE

RPS is operable and is energized.

Reactor is operating and all trip units are
clear, or;

[f plant conditions are such that you have low
steam generator level, proceed as follows:
(Record data in the Tist Record).

(a) To clear trip units 4 and 5 remove field
wiring fram "trip unit interconaection Model
Ass'y AW-9, BW-9, CW-9, and DW-S".

For Trip Unit 4, Terminals 41 and 42.
For Trip Unit 5, Terminals 37 and 38.

Jumper Terminals 41 in A, B, Cand D
cabinets together.

Jumper Terminals 42 in A, 3, C and D
cabinets together.

Jumper Terminals 37 in A, B, C and D
cabinets together.

Jumper Terminals 38 in R B and D
cabinets together.

Use a power supply and connect it to
termminal 41 to plus and terminal 42
to minus.

(g) Use a power supply and connect it to
temminal 37 to plus and terminal 38
to minus.

Shift Supervisor notified prior to start of
this test.

FC/ST/03 R8 6-7-84




ST-RPS-11-3
F.1  TEST PROCEDURE (Continued) SIGN OFF/DATE

" b. Test Procedure

CAUTION: This test will at various times, place
che RPS in a half-tripped conditior as a
norral procedural step.

(1) Reset all tvip and prctrip lights on each trip
unit. Sone pretrip lights will remain on. /

f2) Put all MATRIX RELAY TRIP SELECT switches of
the "PS Testing System in the OFF position. /

(3) Put al] CHANNEL TRIP SELECT switches in the
OFF position. /

(4) Check clcsed circuit breakers CW20-CBI1,
Bk20-CB2, CW19-CB3 and BW19-CB4. /

(5) Check ciosed RPS trip circuit breakers CB-AB
and CB-CD locatad in RPS Distribution Cabinet 5
Al-57.

(6) Verify the folluwing:
(a) A1l trip lights on trip urits not

illuminated. /
“' (b) The twelve D.C. power supplies that

supply power Lo the logic matrices are

on. /

(c) A1l matrix relay lights AB-1, AB-2, AB-3,
AB-4 through CD-4 are on. /

(d) On the clutch power supplies in the RPS
Auxiliary Cabinet, AI-3, the lights that
are on are the AC ON, DC ON and the AC
TROUBLE Tights. The GROUND lights are
slighily and evenly illuminated. The
TRIP light is off. If unit is down,
reset trip reset on CB-4, /

(e) Contact protection voltmeters on the RPS
Auxiifary Cabinet Al-3 read app-oximately
20 volts. /

L, JUN v7 M
FC/ST/03 R8 6-7-84



F.1  TEST PROCEDURE (Continued)

i
N
y 3
v
<

A 11

s 075
FC/ST/03

(6) (Continued)

ST-RPS-11-4

(f) RPS D... Power Supply ammeters, located
on Al-3 each read 13 AMP. (nominal).
If unit is down, no indication on

ammeters.

(7) Switch the TEST POWER SUPPLY of the RPS
Testing System ON by momentarily depressing
the TEST POWER ON pushbutton.

(8) Push and hold MATRIX RELAY HOLD pushbutton on

the AB Matrix Test module and verify that four

HOLD lights are on.

(9) Rotate the HATRIX RELAY TRIP SELECT switch on
the AB Matrix Test module thrnugh its four
positions. Verify in each nui ered position
appropriate HOLD light is OFF and the other
three HOLD lights are ON.
TRIP SELECT sw. tch to the OFF position.

(10) Rotate the CHANNEL TRIP SELECT switch on the
AB MATRIX TEST module through its twelve
positions, verifying that the four AB matrix
lights are off and the following trip unit
1ights are on in each switch posi:ion:

Lights "ON"

Switch Position

1 ATU-1
2 ATU-2
3 ATU-3
4 ATU-4
5 ATU-5
6 ATU-6
7 ATU-7
ATU-8
9 ATU-9
10 ATU-10

Light
Light
Light
Light
Light
Light
Light

Light }

Light

1,
1,

SIGN OFF /DATE

/
/
/

Return MATRIX RELAY
/
Light 1, BTU-1 Light 1 /
BTU-2 Light | /
BTU-3 Light 1 /
BTU-4 Light 1 /
BTU-5 Light 1 /
BTU-6 Light 1 /
BTU-7 Light 1 o /
BTU-8 Light 1 /
BTU-2 Light 1 /
BTU-10 Light 1 /
R8 6-7-84



F.1  TEST PROCEDURE (Continued)

“
o

; ‘_‘;':J

iy 2~ 'Cog
FC/ST/03

(10) (Continued)

Switch Position Lights "ON"
11 ATU-"1 Light 1, BTU-11 Light 1
12 AT;-12 Light 1, BTU-12 Light 1

(11) Return CHAMMEL TRIP SELECT switch to the
OFF position.

(12) Repeat Steps £. 9 and 10 for the AC Matrix
Test module verifying:

Switch Position lights "ON"
1 ATU-1 Light 2, CTU-1 Light 1

through through
12 ATU-12 Light 2, CTU-12 Light 1

{13) Repeat Steps 8, 9 and 10 for the AD Matrix
Test module verifying:

Switch Position Lights "UN"
1 ATU-1 Light 3, DTU-1 Light 1

through through
12 ATU-12 Light 3, 0TU-12 Light 1

(14) Repeat Steps 8, 9 and 10 for the BC Matrix
Test module verifying:

Switch Position Lights "OX"
1 BTU-1 Light 2, CTU-1 Light 2

through through
12 BTU-12 Light 2, CTU-12 Light 2

(15) Repeat Steps 8, 9 and 10 for the BD Matrix
Test module verifying:

Switch Position Lights "ON"
1 BTU-1 Light 3, DTU-1 Light 2

through through
12 BTU-12 Light 3, DTU-12 ".faht 2

ST-RPS-11-5
$IGN OFF/DATE

R8 6-7-84
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F.1  TEST PROCEDURE (Continued)
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(16) Repeat Steps 8, 9 and 10 for the CD Matrix
Test module verifying:

Switch Position

Lights "ON"

1 CTu-1 Light 3, DTU-1 Light 3
through through
12 CTU-12 Light 3, DTU-12 Light 3

(17) Push and hold in MATRIX RELAY HOLD push-
button Hn the AB Matrix Test module and
verify that four HOLD 1ights are on.

(18) Put CHANNTL TRIP SELECT switch in Position
1 on the AB Matrix Test module. Yerify taat
the four AB Matrix Relay lights are off.

(19) Ro‘ate the MATRIX RELAY TRIP SELECT switch
on the AB Matrix Test module through its
positions verifying the following in each of
the four active positions:

Switch Position

1 (1)

(2)

(3)

(4)
(5)

(6)

(7)

Action

AB-1 thru A8-4 Matrix
Relay lights off.

A3-1 Matrix Relay DROP-
JUT 1ight on.

AB-1 Matrix Relay HOLD
light of f.

Contactor M1 de-energized.
TRIP light on CLUTCH POWER

SUPPLY PS-1 is on. DOC ON
light on PS-1 and PS-3, and

- GROUND 1ights on PS-3 are

§lightly illuminated. Al
other lights on PS-1 and
PS-3 are off.

M1 Contact Protection
voltmeter will read zero
volts.

PS-1 and PS-3 Power
Amme ters will read
approximately zero AMPS.

ST-RPS-11-6
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F.1 TEST PROCEDWRE (Continued) AB AC AD BC BD CD
‘_’ Switch Position Action
Intermediate (1) AB-1 Matrix Relay DROP-
Between 1 and 2 QUT 1ight off.

(2) AB-1 Matrix Relay HOLD
light on.

(3) Contactor Ml energized. =

(4) A1l RPS Power Supplies have
identical indications as
shown in Step F.1.b.(6)(d)

2 (1) AB-1 thru AB-4 Matrix Relay
lights off.

(2) AB-2 Matrix Relay DROP-
OUT light on.

(3) AB-2 Matrix Relay HOLD
light off.

(4) Contactor M2 de-energized.

(5) TRIP light on CLUTCH POWER
‘t' SUPPLY PS-3 is on. DC ON
1ight on PS-1 and PS-3, and
GROUND 1ights on PS-1 are
slightly illuminated. Al1l
other 1ights on PS-1 and
PS-3 are off.

(6) M2 Contact Protection volt-
meter will read zero volts.

(7) PS-1 and PS-3 Power Ammeters
will read approximately
-ero AMPS.

Intermediate (1) AB-2 Matrix Relay DROP-
Between 2 and 3 OUT light off.

(2) AB-2 Matrix Relay HOLD
1ight on.

(3) Contactor M2 energized.

(4) A1l RPS Power Supplies have
T LR identical indications as
shown in Step F.1.b.(6)(d)

(.
JEREVID B
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F.1 TEST PROCEDURE (Continued)
Switch Position
3 (1)

(2)
(3)

(4)
(5)

(6)

(7)

Intermediate (1)
Between 3 and 4

(2)

(3)

(4)

4 (1)

(2)

(3)

(4)

7 P

Actton

A8-1 thru AB-4 Matrix Relay
lights are off.

AB-3 Matrix Relay DROP-
OUT light on.

AB-3 Matrix Relay HOLD
light off.

Contactor M3 de-energ. .ed.

TRIP Tight on CLUTCH POWER
SUPPLY PS-2 is on. DC ON
11ght on PS-2 and PS-4, and
GROUND T1ights on P3-4 are
slightly illuminated. Al1l
other 1ights on PS-2 and
PS-4 are off.

M3 Contact Protection
voltmeter will read zero.

PS-2 and PS-! Power
Ammeters wiii read
approximately zero AMPS.

AB-3 Matrix Relay DROP-
OUT 1ight off.

AB-3 Matrix Relay HOLD
light on.

Contactor M3 energized.

A1l PS Power Supp'ies have
identical indications as
snown in Step F.1.b.(6)(d)

AB-1 thru A3-4 Matrix Relay
lights are off.

A3-4 Matrix Relay DROP-
UT Tight on.

AB-4 Matrix Relay HOLD
Tight off.

Contactor M4 de-energized.

ST-RPS-11-8
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F.1  TEST PROCEDURZ (Continued) AB AC AD BC BD CD
‘__ Switch Position Action

(5) TRIP 1ight un CLUTCH POWER
SUPPLY PS-4 is »n. DC CN
Tight or PS-2 and PS-4, and
GROUND 1ights on PS-2 are
slightly illuminated. All
other 1ights on PS-2 and
PRI RPN . 1 e

(6) M4 Contact Protection
voltmeter will read zero. __

(7) PS-2 and PS-4 Power
Ammeters will read
approximately zero AMPS.

OFF (1) AB-4 Matrix Relay DROP-

e S e D B

(2. AB-4 Matrix Relay HOLD

light on.

(3) Contactor M4 energized. @~
(4) A1l RPS Power Supplies have
‘-' fdentical indications as
shown in Step 7.1.b.(4),
oG S e e BT SO S e,
(20) Return CHANNEL TRIP SELECT switch to the
OFF position on AB mMatrix Test Module.

SIGN OFF/DATE

(21) Repeat Steps 17, 18, 19 and 20 for matrices
AC, AD, BC, 8D, and CD. On :ompletion of
this test, return CHANNEL TRIP SELECT and
MATRIX RELAY TRIP SELECT switches to the
OFF position. /

(22) Remove power supplies and return wiring
removed to return trip units 4 and 5 to
their original conditions. Reco~d cata in

the Test Record. T
(23) Shift Supervisor notified equipment is
returned to nomal. /
3N
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F.1 TEST PROCEDURE (Continuei)
L, C. Remarks:

Test Completed By Date/Time /
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- ST-RPS-11-11
TEST RECORD
L Section F.1
L Jumper Jumper Jumper Jumper Jumper Jumper Jumper Jumper
Instal led Removed Installed Removed Installed Remove 4 Installed Re.noved
Channel Tcrminal 41 Terminal 41 Terminal 42 Terminal 42 Terminal 37 Terminal 37 Teiminal 38 Terminal 38
CHANNEL "A"
CHANNEL “B* e
CHANNEL "“C* 5
CHANNEL "p*"
Remarks:

Test Completed By:

Date/Time:

FC/ST/c3
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