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M-32.2:1

-32.2

DB-50 REACTOR TRIP CIRCUIT BREAKER ~ INSPECTION,

MAINTENANCE AND TEST

PURPOSE:

To perform inspeztion, maintenance and test of DB-59 Reactor
Trip and Reactor Trip Bypass Breakers.

REFERENCES:

Westinghouse switchgear division instruction book IB-33-853-3C
instructions for DB-5%, DBF-15 and DBL-59 air circuit breakers.

Westinghouse Technical Bulletin NSD-TB-83-%2, dated March

24, 1983.

INITIAL CONDITIONS:

Motify QC prior to starting.

Any phase of plant operations.

The Shift Supervisor and Head Control Operator shall be
notified just prior to any inspection or maintananc2 on
the reactor trip system.

Shift Supervisor ,

Head Control Operator

PRECAUTIONS:

Obtain parts or supplies per A-S7l.

Lubrication 2% breaker mechanical bearing points is to be
applied sparingly, if necessary, using WD-49 using caution
to assure that dust and contamination in other form are
removed prior to applying. .




5.2
5.2.1

5.2.1.1

5.2.1.2

5.2.1.4

"5.2.1.5

5.2.1.6

M-32.2:2

INSTRUCTIONS:

Indicate here and on front cover of procedure the breaker
to be worked on. N/A other spaces not required.

A B Bypass

Remove from seryvice.
At power (mark N/A if not at power).

Establish communications between Control Room, Relay Room,
and Reactor Trip Breaker.

Electricians place reactor trip bypass breaker into position
to bypass breaker under going maintenance, and rack into
the "Fully Racked In" position. Verify that 20 AST and
20 ET indicating lights are illuminated at breaker panel.

"Close" By-pass Breaker by actuation of reset pushbutton
switch in reactor logic test cabinet of the opposite train.
Verify that 20 AST and 20 ET indicating lights are NOT
illuminated.

"Trip" By-pass Breaker by actuation of pushbutton trip switch
in reactor logic test cabinet of the opposite train. Verify
that 29 AST and 2@ ET indicating lights are illuminated. .

"Close" By-pass Breaker by actuation of reset pushbutton
switch, and verify that 28 AST and 20 ET indicating lights
are not illuminated.

"Trip" Reactor Trip Breaker to be worked on by actuation
of pushbutton trip switch switch in the reactor logic test
cabinet for that train.

Hold breaker in accordance with A-1401 Station Holding Rules,
if applicable.

Perform inspection of breaker as follows and note results
on the data sheet:






5.5
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Check for presence of dust, dirt and other type of foreign
substances or contaminants.

Check for loose, damaged, broken or distortgd parts.
Check for wear or signs of rubbing.
Verify clearance between the trip tab and tripper bar on

breaker positioning attachment on left hand side of breaker.

NOTE: Clearance should be 1/8" min to 3/16" maxium.

4

If required, (NA if not required), breaker cleaning should
consist of wiping with paper towel or lint free cloths to

remove dust and dirt. In some cases, brushing with a medium

bristle or stiff bristle brush may be necessary. . Do Not

use a wire brush, or high pressure air.

Vacuuming may be utilized as a substitute for bruéhing.

If sticky or gummy substances are present a mild solvent
may be used. .Apply solvent to paper towels or lint free
rags and wipe. Do Not apply solvent to coils, wires or
other electrical parts. Avoid use of spray solvent.

.

If cleaning was performed, reinspect breaker per step 5.2.

Perform trouble shooting and maintenance as required and
note work done on data sheet.

' .

If lubrication of UV Attachment is considered necessary,
lubricate using proper materials points requiring lubrication
per Attachment I and II. (NA otherwise)

=
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5.6.1

5.6.1.1

5.6.1.2

5.6.2

5.6.2.1

M-32.2:4

Maintenance Related Testing:

Perform manual test of the UV Attachment, by de-energizing
UV Attachment but holding it in the reset position by a
temporary restraint on the reset lever, the breaker is closed
(either manually or electrically.) Then, the temporary
restraint is slowly released, allowing the UV Attachment
to perform the breaker trip function before the reset lever
comes to rest.

Monitor for unhesitant, smooth, positive, snap-action of
the UV Attachment and breaker trip, and note on data sheet.

Remove temporary restraint after successful completion of
this test. ' : .

After inspéction and maintenance, perform a final operational
check of the UV Attachment and breaker trip action by closing
the breaker either manually or electrically, then tripped

by de-energizing of the UV Attachment. Repeat this 19 times

and document on attached data sheet.

NOTE: This applies to post maintenance testing and is
not assocliated with PT or RSSP test procedures.

¢

.

The breaker shall be closed electrically and electrical

_breaker trip via shunt trip device verified at least once.
" Document on attached data sheet. : ’

Notify Results and Test supervision of maintenance performed
and the need to test the reactor trip breaker using appropriate
test procedures. . .

Results and Test supervision has determined the applicable
test procedure to be utilized: (if necessary)

Applicable steps of procedu;e no.

R&T Supervision
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COMPLETED BY:

DATE COMPLETED:

ELECTRICIAN FOREMAN:

RESULTS & TEST SUPERVISION:

QC SUPERVISION:

POST PORC REVIEN DATE:




M=-32.2:6
Device: Insp by: Date:
MFR. ¢ Type: S/N:
Type of Insp: .Annual: Special:

Breaker Iﬁspection (Mark Condition)

A phase B phase C nhase _

" Alignment| I ] I
Contacts Assemblyl| [ [ |
* Condition]| ] | |
Assembly| I I |

ARC - I I , I
Chutes Condition | I | |

oun eft
Specified 2 2 |3

|
I
Primary contact Compression }
|
|

Arcing Contact Compression
Make and Break (Max. Diff.)
Otherwise N/A if not Required
Megger Test: Test Voltage: Accepéable:
If Test NVNot Required N/A:
General: Main and- Secondary Disconnecting Device:
Insulators: Cubicle:

All nuts, bolts, cotter pins and etc. tight and in place:

Connections: Panel: Aux. SW's:

Closing Relay:

Clearance of trip tab to tripper bar approx. clearance 1/8" to 3/1%“(

Found Left
Under Voltage Trip Attachment

Clearance - Triplever to trip bar. approx. 1]16" Clearance
when the breaker is halfway closed. .

Testing: Manual test of UV Attachment
UV operation verified 19 time

Shunt trip operation verified

Comments:




Westinghouse

, M-32.2 Attachment I
NUCIGaI' . Pagel of 3

Service . Techmcal Bulletm
- Division :

advisory not!eo of a recant technical development pertaining to the imullaﬂon or operation of Westinghouse-supplied Nuclear -
Plant equipment. Recipients should ovdm the mfo:mation and recommendation, and initiate action where appropriats.

P.0. Bax 2728, Piﬂsburﬁ'l.PA 15230

— .._NSB-TB 83-02_ | Sheet 3 of 4

YT

EOVOSLE

S o Qarer

TS /ALLSURFAcfs

) - . - N
FHNE i PP A D T T S IR . "ot? o P e AT e

ZENLA/?G‘EHIJZ?EW A AN

v wy AU S P ) L

. e s a
" o B as-| £NLARG£D 7137 A R
. « [
- - .1 N I | - - L
: . - -#a.--f, ave vomet it e fem bk ! I .---.: e 3 . e Son st e e 0 On e g e s o ¥ o
do fed o oy .
- . - od bod {* “d A ' N
] | # 1
” "
. , ; +_ i "$]L§ —l .
v v, "« . " . . “ 0 e " glate
T ) oy T 7 M . _ .'
. LY B - .
. . - . v .
[T N et Sy Vrr T e ekt R ereme 2 0 o fye Te g ners e g [ o . taen B FegfabiensS 4«

L b @LUBR/CATE SURFACES N P AN N

Coe e " INDICATED WITH | e o ¢

’
Y

o ‘c..!' 1r .,_‘-",

.

P SR

METW

=

O3
)

R TS

HS

5’5 'EN LARGED
SR 2 et MEEW A

' WA RS -t.- -« T A

':;FSST!)!G'!QUSE. 31:361313 DCO-'!!('/O!ZT}ON 3 756' A O- 3

P Ls . v,
v s A" . J=
P PRANTLOCATION. =

e

FR5

.
O . v FORM 31387 s
* . . - ~ .: (H Ne | sz 5l - J".' . t‘.-.g f&"’“‘.-‘-.nv'*{.f;ﬂ""'zs "& <u







-

- _ Westinghcuse
' Nuclear
Service
Division

M-32.2 Attachment II
Page 2 of 3

Technical Bulletin '®

- . ’

An advisory noﬂeo ‘of a recent technical development peminmg to the insullation or operation of Westinghouse-supplied Nuclear
Plant equipment. Recipients should evaluate the information and recommendation, and initiats action whera appropriate.

e on o NiSD-TB-83-02

P.0. Box 2728, Pittsburgh, PA 15230 |

Sheet 4 of 4

e 0 e
, 0. sua} - . ..
T TEE mwmmmornnmxn ,

AL T e R e
o\ 135
- -
. .
. ~ e - o« q
-
L] 28l A S T lowh up 2pe wm
»
.
. - . -
r ‘.
. .o , -
)
P
-
LEI "- r
N 1
Cagf 5
o s s
RIS Y
Lwat

H2y; A‘ir
A
:'-- ' o ls’n'

Leie ey, e s dhy .

?

- o PR
. ‘trmens St b N . . . . e s .
. .W e Arnanm . pooAi

Dosgt priel s ke

don
-—-;a:’* ‘e v a v

"
W

.
B et AL AL e mea e o - S P :,“,”g-.f),«--
. ] *
rv T (" W M e '0 A n P a e ¥smeetas
A .o -\."‘A..'-ﬁ Swer

Vhen tequired, lubrication of du mdumluu :ztp a:ud:-n: on DB Low TN S

Yoltags breaksrs should be msde with 33701GW lubricaat.* This lubricast is
couposed 9f a fingly ground and :mriuod nacural ore of molybdaoum disulfide
sod tse-propyl alcobel. Lt 18 preparsd Oy ailxing 5 pasts Ly weight of this
lubricating grada molybdenum dizulfids with 2 parts by weight of mul L

n .- e I . STy a4 e e smwsn ..
iy

MWixing by volums {8 not Md. The intent of this mmum -:uu:nn v —— .
. {8 .to-previde.a fluid systam te carry selid lubricase to the c¢losely fitted e,
paTts, A proper mixture will leave a swooth.uniform coacing on the aurfacs
ef a paxt. If the mixturs doas not contain ezough slcchol, the lubricaat

' does DSt flow well smd producss a lumpy coating. Too much alcohol producss Foat i

‘~{m- - ssaled- containee-to

¢ l&ﬁ.,ﬁq w* f,;,:.\- n"-_;m*-,u\—

Voo rwa e

vww

]
sw.n« e Y ’;' ~

a thin, nomeuniform costing, . Whem not in use, the mixzure should be kept

tiom.of the alcohol. If sufficient ol . t";-

preavent
alcshol has evaporated to maks the lubricant viscous or punl.um. a nav . R

batch thould be prepared, . The mixture sectles rapidly and zhould be mixed

nub‘muehuu.

NeLr vt " mr,en . ' Y] e -:-.,‘
LS

mmtmmwumuummmpm-nm. fat
mwmmtwumuwmm The following e

.
-
m m! d.mhol. f % T A M MBNAANS e se 3P v s e e e .‘.‘wﬁ.-'».'-‘-lasta!&*’:?;r'.
.
1
1
[

itans. should be lubricated: . . .

A > Dy R P L P R S o en & LT [ ” SN ---nv‘mm -

v
. ,u-‘--s 'z_t.u ’

.‘.' 25 he

M-*b‘.:“. o

-'w -a‘-t.uhlc mesus. fov- dispewsing & single drop, Coe drop of lubricsat should
b.smudtcn cach peizt where.the sbove nm:cc- in contace with saother
D.\u-cm hbrl.a:o. 7 e s . .

—-. -'r-.t

Sy ow ome

" <.
PRI
S st i VP,

Ay
-~I-o- Maselbes e ian

‘?!h-‘b\'\ll‘nﬁ-ﬂq LA TN A o)

R .- « = «
= o o S .
. T [ PEESE . . . .
_{ » * » » »
’ ’ - *r n
™ "tm}-'- = A PEa % edres %t o« .
bam B ¥
LN T, “ A s - « .. .
[P ‘ro.ﬁ LIOEE S L0 e et .a . y
LA - . e » o
N g0t e . .
LS [

Poc‘o. Box. G=92Z,. New. B.dfﬂrd. . 02762
‘617996672128 & Inbricanc 53701CT

in' yesning through. the cup mus e e e e
h w 'n . ,“' L, v . . or o A . :- TR \n:; ‘.3...»
!.c-p cul ot :h.' . o . s 3,

. e, c-lm‘. .uﬂ d"' "‘ .o ',, ‘.‘Fg,,g. v -.;‘-yf._.,.“

3 .l“,*‘,'.‘- '..c -.- N .,,. * ez sam L M \
et st v or i i._w s~gw.p

Rt {J?; N A o ST
q,l?;«". ui.a;“L mwncr. ;nu rot. or odur

o

""v" 1‘ .o
.‘s_f‘. "‘.‘;' . i o .
!’.'o.. l‘ ", lf:

iy n S et

- vy s

o 'a: :
GE

T

"'gz:m =L 0.5:;4.

:.:Jnu i S
“ PEANTL,

l»!-

oy das ~ .-“.\‘

-
- o
ke --"

X Y
oty = g
_."*\ -.,-,..0, '.‘ .#.

- f"&t.\q x%’

MC{JOX}'@QE 2eFT ..

IS AR a"-..-w.&”h?--".-'s

f

1
'c‘“{":‘.'.,‘
S 9 S



M—32’.2 Attachment ITIT
S . Page 30f3 .

} ot ———

» N L]
i
:
. : 1l 2 L1
: E===_-1§:='-.ﬁ
- R . . 1 ’ - bl - N
L [} (SR Y bl o
1] [ -
L . ' - Al i
~ . el
. ! : -4) J v
. . 2 sTeTelelel0 v 00 0 00 0 0k N U
T e . .
rad =
i
N
] : :
: .
3
@ ) ! ) i
i
4
) 5
:
'. o
‘e
L]
. 1.
. NN Gt e
‘ _/ E::"'\\‘."\ o
. COVt:/
’ : ROD :
Fig. 17 - Undervoltage Trip Attachkment - Construction Details

.
-~
e —
w

e n







REACTOR TRIP SYSTEM RELIABILITY (AUTOMATIC ACTUATION OF SHUNT
TRIP ATTACHMENT FOR WESTINGHOUSE AND B&W PLANTS)

The power distribution system for the rod drive mechanisms
consists of two motor-generator sets operating from two
separate non safequards 480 volt buses. The generators are
paralleled through Westinghouse type DB air circuit breakers
as shown on Figure I (Attachment 6), and feed the rod power
cabinets through two series connected reactor trip breakers.
The series reactor trip breakers are designated as R.T.A. and
R.T.B. Bypass breakers BYA and BYB are arranged so that they
can be connected in parallel with the trip breakers to
facilitate on line testing. Only one bypass breaker is
allowed in service at a time so as to minimize the likelihood
of two reactor trip breakers being bypassed at the same time
(see FSAR Section 7.2-22.)

Figure I shows the existing reactor trip and power
distribution scheme. The two series reactor trip breakers
and the two bypass breakers are Westinghouse type DB50s and
are equipped with two types of tripping features. The
undervoltage trip attachment (UV) trips each breaker
automatically when 125 VDC power is interrupted to the UVs,
The tripping logic is formed by auxiliary relays RT1l through
RT14 and requires that two contacts open to cause a valid
trip condition. In addition, each reactor trip breaker will
open on loss of dc logic power. Either of the two reactor
trip breakers is capable of causing interruption of ac power
to the rod mechanism, resulting in a reactor shutdown. The
second breaker tripping feature is the shunt trip coil (STA).

.This'is a common trip coil (TC) that upon being energized, by

125 VDC control power, will cause the breakers to trip. This
STA feature is presently being used to manually trip the PT
and/or BY breakers from remote locations. The shunt trip
coils is not shown on Figure 1 but is shown as TC on Figure
2, ‘ : ‘ '

Both the trip and undervoltage attachments are electro-
mechanical devices. When energized or deenergized they will
operate a linkage assembly which mechanically lifts up the
tripper bar, causing the breaker to trip. The mechanical
parts have been maintained and, to date have not shown any
signs of binding, or any other malfunction that would
preclude a valid trip. However, to improve the operability
of the tripper bar assembly and to minimize the likelihood of
a failure of a breaker to trip, a modification is proposed.

This modification is consistent with ‘the requirements of

Generic Letter 83-28, and is shown on Figure II (Attachment
6.)

The two existing reactor trip breakers will be modified so as
to use a reverse tripping logic to automatically activate the
existing trip coil concurrent with the deenergization of the
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undervoltage coil. This will result in two simultaneous

mechanical forces acting on the tripper bar where presently

only one force exists. The auxiliary relays that form the

existing logic have both "a" and "b" type contacts. The "b"
contacts close when the RT relays deenergize while the, "a" T
opens. The "b" contacts will be used to form a. reverse logic
which will energize the trip coils. When the RT relays drop
out the "a" logic contacts will open, deenergizing the
undervoltage coil resulting in two simultaneous forces acting
on the tripper bar assembly. The 125 V dc power for the
undervoltage trip assemblies is supplied from the reactor
protection cabinets and is referred to as logic power. The
proposed shunt trip coils will be powered by separate 125 V
dc fuses in each reactor trip breaker and is referred to as
Control Power. The use of separately fused sources affords
additional diversity to the tripping scheme.

This scheme as proposed is consistent with the Westinghouse
generic design package of the automatic shunt trip modifi-
cation as submitted to the NRC on June 14, 1983, with
exception that an interfacing relay is not required. The
addition of a new electromechanical relay is not required
since a complete "b" reverse logic is easily formed using the
existing RT relays. Another auxiliary relay would add an
additional time delay to the response time associated with
the shunt trip feature.

In addition to the RT logic relays tripping each reactor trip
and bypass breakers, a recent modification was installed
which automatically trips the reactor trip breakers using the
UVA. This occurs at power levels below eaght percent and
with primary temperatures at or below 350 F. The design
intent was to insure that the control rods are unlatched
before cooling down. Since this added tripping feature is
only used when the plant is heating up or cooling down, its
inclusion into the reverse logic is not warranted. Specif-
ically these low RCS temperature interlocks presently used to
trip each reactor trip breaker using the UVA will not be
duplicated on the shunt trip coil logic.

Testing equipment of the RT breakers will be accomplished
using existing equipment. In addition, both diverse tripping
features will be independently tested. This modification
will be installed during the refueling outage of 1985.
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REACTOR TRIP SYSTEM RELIABILITY (IMPROVING IN MAINTENANCE AND
TEST PROCEDURES FOR B&W PLANTS)

Because the nuclear steam supply system at Ginna Station was
provided by Westinghouse and not B&W, this item is not
applicable as a question for Ginna.
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REACTOR TRIP SYSTEM RELIABILITY (SYSTEM FUNCTIONAL
TESTING) :

Functional testing of the reactor trip system has been
performed on a yearly basis throughout the life of the
plant. More extensive functional testing of the reactor
trip system, including response time testing, began during
the 1983 refueling outage. The test consists of measuring.
the trip response time of each breaker. The breakers are
tripped from a remote location and the breaker's
"clearing" time is recorded. This test is repeated a
second time when each breaker is tripped by simulating an
actual 2 out of 3 logic signal which trips each breaker
through the RT relays. This testing program will be
modified to independently test each of the two diverse
tripping attachments. As part of the acceptance testing
of the installed diverse tripping attachments, on-line
functional testing of the reactor trip system will be
performed before the reactor reaches 100% power. The
breaker response time will be determined by deenergizing
the undervoltage coil with the shunt trip coil blocked.
The test will then be repeated with the undervoltage coil
blocked (energized) and the trip coil activated
(energized). The breaker clearing times will be recorded
and trended for signs of degradation. The reactor trip
breakers, to date, have exhibited response times much
faster than the manufacturer's maximum recommended value.
Therefore, based on this data, the functional testing will -
continue to be performed on an annual or refueling basis.
However, should the breaker response times increase and
approach the maximum value, then more frequent (on line)
function testing will be performed.






