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a. APPLICABLE DRAWINGS (NOT INCLUDED)

Title

Assembly, Incoming Switchgéar

Assembly, Low Lift Pump Rocm, East-Switchgear

Assembly Lov Lift Pump Room, West-Switchgear

Three Line & Controd,Diegram, Incaming Switchgear

Three Line & Control\Diegfam, Low Lift Pump Rocm
Fagt & West=Switchgecar

Wiring Diegrsm, Incoming Switchgear

Wiring Disgram, L.L.P.R. - East Switchgear

Wiring Diagram, L.Li¢P.R. - East Switchgear

Wiring Diegram,“L.L.P.R. - West Switchgear

Wiring Diegram; L.L.P.R. - West Switchgear

Breakeprsiiiring & Control Diegram

Test Cabinet

LQ6/KW; 200QA - Bus Duct (Incoming)
e, 16 KV, 20007, Bus Duct (Feeder)
.16 KV, 2C00A, Bus Duct ~ Ass'y Details
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1. Generel Information

The shipment of this switchgear will include, besides breakers and
‘cubicles, standard switchgear accessories which are required for

proper operetion end/or maintenance.

For Indoor-Switchgear

1-Crank for moving the breaker from test to operating@,rosition and

vise versa.

1- Peir of Breaker Guides. These have to be hookedvto the floor .frame

when rolling the breaker in-or out of the)cublcle.

1- Breaker Moving Dolly, for =esy handlinghof the bresler out of tha

cubicle.

1- Arc Chute Maintenance Support, (for €asy inspection oi w-c chkutes and

maln contacts.

For Outdoor-Switchgear {not wglkhin)

1- Crank (as for indodr)
1- Transfer truck to Teplace breakers and for removing bresker gnt of the
cubicle for maintenance., )

1- Arc Chute.Maini$nance Bupport {as for indoor. )

Other Optlonal Aceessories are:

-Test Cebinet. This is provided with a control-ewitch and & plug which

ellows it to operate the breaker cutside of the cublcle for maintenance.

-Mechanical Interlock. Mounted on the drawout-device with kirk key inter-

lock to lock the bresker in "oven" positicn. For lccking, trip the treeker,

turn drawout device two or three revolution znti-clock-wise from "Opsra-

—

ting” in pesitlon, lock and rewove key.
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2-Foundation

_ -Note: Foundation should be made in accordance with the "foundstion’

—

drawing, which 1s specially made for each order.

-Indoor. The strong floor frame of each cubicle allows it toyplace the
switchgear directly on any floor, and efter leveling, =&ch/sepsrats
cubicle it can be tolted down with anchor-bolts. The floor hss to be
of ecoursc .of sufficlent strength to withstand the weight of the switch-

gear and should have a certaln level accuracy.

The installation will be of course much simpler and quicker when two
base channels are inserted in the céncrete. They should be parallel
with the front, in line with thefswitchgear anchor-bolt-holes, and

should extend the floor leyel appraiimately 1/8".

These base channels will be“shipped with the switchgear if specified.

The floor directly in_front’ of the-switcbgear should be straight, hard
and smooth in order e remove andfor replace a breaker quickly in case

cf emergency. “
-Outdoor. {N6t walk in). The base for an outdoor switchgear should be

a w=ll leveled, .smooth concrete floor with anchor bolts located as shown
on the ¥foundation" drawing. Special attention has to be given to the
floor indfront of the switchgzar which hss to be on the same level as the
first base channel in order to keep the keight of th= transfer truck in
11de with the floor frame of the breaker compartment, to allow the breaker
to roll fram the transfer truck into the bresker compartment without a1f-
ficulties.

~-Conduits for the main cable and control wiring siould be located in accord-

ance with tae "foundation" Arawirg.
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3. Installstion

The indoor and outdoor {not walk in) cubiclss will be shippad complete
sssembled and bolted together as one complete unit or in groups of =h':-
ping sections depending on quaentity or size. ""hey ars ready (togbe bolit-
ed to the floor and hardware will be included to bolt the_shipping sectiozs

together and meks cliectrical Joints as raquirxd.

Special attention should b= givan to the rollowing/Tarts:

-The Breakers will bt ehipped disassembled with™tbe Pciloring parts:

1~ Busle Bresker {Fig.1-1a)¥

3~ Arc Shutes (Pig.Yep)*

1- Front Fanel {Flg.lac )¥
2- Side Panels {Fig. 3-8a,8b}*

2- Interphass barriers A Fig.3-5%)
1- Tis Bar {Fig.3-84)%
{*Fig. item number refer to "Nelson Megnetic Air Cireuls Bresker
Instruction Book.")
For ths assembly referito the "Nelson Magnetic Air Circuit Breaker Instructior
Book" which will Pe inciuded in thkis booklet.- Ersakers for ean ocutdocr ewitch-
gear should bes@ssembled, one at the time, on the tranafsr truck and rcllsld intc

the bresker caupartment, in order to prevent any 1ifting:

-Outdoor Switchgesr. In cass an outdcoor switchgsar 1s stipped in two or mors

sbipping sections and/or & connection tbhroat or s bus duet is attachsd thers
will be either a packags of "Mcrtits" andjor "weesther-strip" in the shiprent
ipeliuded. Either of thsse or botk should te usyd, depeniing on the design,

to B2l the shest-metel loints.
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-Bus Bars end/or Connection Throet Bus. If "Bus Bar Joiat Boxes" are O
included in the shipment {see assembly drawing and drawing list) these O

bave to be placed over the bus bar joints and fastened with two or three

4
layers of electrical tape on the left and right aand side of the@ Bar
Joint Box." ©No filling corpound is required. \

Where no "Bus Bar Joint Boxes" are shown or are not includ the ghip-
ment . the Lus bar Joict: havi to be tepsd with a quan layers of

"Duct Seal"” and "Vinyl Tape", corresponding to thm veltage. "Duct

Seal" and “Vinyl Tape" will be included in the

~Incaring Cable Connections. Fothesd or & ug connections have to be
tapzd as described above. Do not fail t&mp ete taping befors poctting
svitchgear into service. @

-The Sround Bus has to bs pemx connected to th: station ground.

& |
o '
&F

. . . -
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4. Putting Into Service

- After the switchgear 18 installed as described before and the control
circults are comnected the "Msgnetic Air Circuit Breakerymey’be/ rolled
into the cuticlc. Proceed as follows:
~Check 1f the "nut"of the drawout device is completelyin“the "test" (front)
position. (The operation of the drawout device with 1% different interlocks

is described in the "Nelson Magnetic Air Circuit Brealer Instruction Book").

~Check if the breaker blades are in open position.
~Roll the breaker into the breeker compartment, using "breaker guides"
{for indocr) or "transfer truck” (for, outdoor), till ths breaker-latch en-

gages and loc}@ with the drawout-device nut.

-The breaker is now in "test positiocn.” The control circults are con-
nected, but not the mein clrcuits. The gutometic shutter is still closed.

Operate the breaker g few #¥lmes to check gensral cperetion.

~-Close outer door4{for 4ndoor) or instrument panel (for ocutdcor) and move.,
breaker with crenk%hto "operating position.” A pcsitive stop will be felt
when the breakersis fully engaged.

-For meters,,relays, recorders, etc. refer to the corresponding insircctlcns

books ¥hich are included in this booklet.
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5. Maintenance

Tbe switchgear should be’ given & thorough, overall maintepsnce check
at least once a year, when operation conditions are normal. Where
operating or atmospheric conditions are abnorme! more frequent Inspec-

tion and maintenance is necessary.

-General. After de-energizing the primary and s«condary cixeuits remova
all coverplates and remove all accumulations ol dust with a vacuum clean-
er or dry cloth. Clean all bus bars, bus suppczrts,and spouts with a <lcth
dempened with carbon tetracloride. Check all‘mai{nsand auxiliary wire con-
nections, as fer as accessible.

Special attentions should be given to the follcving parts:

-Stationsry Main Contacts. Check if these a&re burned. If only slightly

burned they may be dressed with a fine’file. FRemove only the high spots.
Do not attempt to file out pits. ) Any badly burred contacts should be re-
pleced. ‘Remove spout cover impthe rear compartrment, disconnect bus tar,
remove retaining ring agd push contact forward. To assemble proce=d in

reverse order.

-Drawout Device. “Check’ if nut moves freely. Tighkten all screws. Lubri- )

cate worm screw, end other moveable parts. Do nct try to replece perts or
to repair the drawout device, because its prcper operation depends on close
tolerances. WAny defective drawout device should be rsplsced by a n»*w ons.

-Stationary/Auxiliary Contects. Check spring acticr of each contact and wire

connections. If a contact or the camplete contact block has to be replaced
its eligmment with the brealser contacts can be checked by inserting the

breaker slowly and carefully, using a flash-1light. -

— -
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-Breaker Rails. These should be cleaned carefuily, tecause any accu-

L 4

mulation of dirt would cause miselignment of main and suxiliary e P

-Shutter,Check if shutter-plates move freely and lubricate a \

parts. 0

=Dust Fillter should be cleansd or replaced at least onte a y=ar.

-Instrnments,relays and other devices should be @d eccording to

their specific instruction boocke.

-Before putting switchgear beck into sar\d\&ate the breaker a feaw times
in test position to assure prop2r oper o
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6. Spare Parts
The following items are suggested for a typical order, although re-

camendations may vary for particular installation.

Quantity Description Part /No.
3 Stat. Main Contacts for 1oooA brk. DB-678-1
3 Stat. Mein Contacts for 12004 brk. DB-678-2
3 Stat. Main Contacts for 2000A brk. DB-678-3
1l Stat. Auﬂliaw contect assembly DC-T721

Other recaommended parts a.@
-1 Set primery fuses for voltége Fransformer, ete.
- 2 Sets secondary fuses
- 2 Sets Indicating lamps
Note: When ordering spar: parts please refer to:
-Neme of instald:siion, original purchase order and correspondimg
Nelson Electrie,Shop Order number.
Full Helsomwpa-2plats data of switchgear.
-Quantity, descripiion and location of required part.

£tlegen pive this information also whken ordering "as per enclosed saxple.”
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1. GENERAL DESCRIPTION

Basically the magnetic air circuit breaker consists of
‘:hrcc parts (fig. 1).

a. The Breaker Carriage (fig. 17) with built in power

storage drive, the main contact system, the control
block and the air blow-out mechanism.

The Arc-chutes (fig. 7) are mounted over the main
contacts. They are built up of arc resisting material
and have arcing horns for the guidance of the arc. A
U-shaped magnetic system with blow out coils is
located in the lower part of the arc chute. In the upper

part of the insulating chambers numerous metallic and’

insulating laminations are arranged for the purpose of

splitting up the arc and thus completing the interrup-
tion.

The insulating and protecting panels consisting of two
interphase barriers 5 (fig. 3) and a metallic front panel
C (fig. 1).

The closing and tripping of the breaker is ac-
complished by a charged spring which offers the assur-
ance that once the closing cycle is started it will
definitely be completed, no ‘'Kissing’’ and burning of
contacts due to low control voltage, etc.

Also the breaker will not close unless the spring
is sufficiently charged to make a complete ‘‘closing
and opening”’ cycle.

If the breaker is already closed the spring charge
has sufficient power to ‘‘open, close and re-open’’
the breaker.

The spring is normally charged automatically by,
a small electric motor. However, it may be charged
by a foot pedal in case of control power failure.

OPERATION OF THE BREAKER
Charging of the Spring

The operation of the breaker is quite simple.
Refer to figures 25, 25A, 25B, and 25C.

Charge the main spring either by _motor or foot
pedal. For convenience we will let ¢he motor charge
the spring.

The power delivered by the’ motor 33 compresses
or charges the spring®38 \via the differential gear
assembly 36, 37a and 37b, constant torque cam 35
and chain 34.

The motor isycontrolled by a limit switch 61
which is actuated by ajcam 53 and lever 60. This is
illustrated in figures 25b and 25c. When the spring
is partially discharged the motor starts and rewinds
‘or charges ghe spring. When it is fully charged the
cut-off switchjis opened and stops the motor.

While the)motor is charging the spring it rotates
ring gear®37a but the other ring gear 37b holds still
singe it)is blocked by one of the two blocking cams 39.

These “eams and ring gear 37b are rigidly keyed to
shafea40.

Since one ring gear rotates and the otherdi6lds
still, then the pinion gear 36 must rotate and revolve
around its axis.

A constant torque cam 35 moves along with) the
pinion gear thus pulling chain 34 and compressing or
charging spring 38.

Notice that ring gear item 37a differs from item
37b in that it-has ratchet teeth on_its outer edge into
which latch 10la engages. This{means that ring gear
37a always turns in the sameldirection thereby retain-
ing any charge that is stored in‘the spring until such
time as a close or trip function is, executed.

One of the ratchet latches 101a holds the ring
gear and spring charge while“the other is only used
when charging the spring by the foot pedal.

Indicating Device

Indicating devices in windows in the front panel
fig. 1 are shgwingjadjacent to one another whether the
operatinglyspring is ‘‘extended’’ or ‘‘released’’ and
whether the Breaker is “‘open’’ or ‘‘closed’’. The latter
indi€ation is operated automatically from the control
shaft 29 (figi'25).

Theyindication ‘‘extended’’ indicates only the
fully charged condition of the spring.

The indication ‘‘released’’ means that the spring
ishnot fully charged but it may be in any position be-
tween fully charged and completely discharged condi-
tion.

Before undertaking any manipulations with the
operating mechanism or with the breaker contacts, thc

spring must be completely dxscEargea and thus not.
dangerous. This is done by holding down on ** closc

Blocking lever' 56 (fig. 10) and closing and opening

the breaker repeatedly until it will no longer operate.
Closing the Breaker (fig. 25, 25a, 25b, 25¢)

Assuming the main spring 38 to be fully charged
press the close button item 31-I on the front of the
control unit. This pushes the release arm 55 forward
causing the toggle assembly immediately above it to
unlatch and collapse. Lever 25 is then free to be pulled
downward by spring 26. The clevice 25a/b, being
rigidly attathed to lever 25, strikes the power toggle
unit allowing it to collapse. This unblocks cam 39
from damping device 47 leaving shaft 40 free to rotate
from the charged main spring 38 via chain 34, cam 35,
pinion 36 and ring gear 37b (37a is held stationary now).

As shaft 40 rotates cam 41 follows, pushing
pitman rod 42 udpward. -This upward movement causes
breaker shaft 50 to rotate and transmit power, via the
three insulated rods 49, to all three main switch blades
52 simultaneously, thus closing the breaker.

Y At this point the main spring is still partially
“charged, at least enough to open the breaker. The

spring discharge must be stopped some way, otherwise
the breaker would immediately open. However, a sec-
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ond cam 39 rotates with shaft 40 until at 180° of rota-
tion of shaft 40 the second cam 39 is blocked by the
oit dash pot damper unit 47 thus stopping the spring
discharge and further movement of all parts including
the main switch.

The spring is now partially discharged and limit
switch 61 goes closed starting the wind-up motor to

recharge the main spring 38.

Tripping the Breaker (fig. 25, 25a, 25b, 25¢)

The tripping of the breaker is done by the same
main ‘spring that closed it.
and positive opening function.

The tripping mechanism is almost identical to
the closing mechanism and the operation is exactly the
same.

To trip the breaker press the ‘'trip’’ button 31-0
on the front of the control unit assembly. This pushes
release arm 55 forward allowing the tripping toggle unit
to collapse.

Spring 26 now pulls lever 25 and clevice 25 a/b
downward against the power toggle lever 45d thus
collapsing the tripping power toggle. This unblocks
cam 39 allowing shaft 40 to be rotated by the main
spring via chain 34, cam 35 and ring gear 37b.

As shaft 40 rotates the main switch is pulled
open via pitman rod 42, shaft 50, insulated rods 49 and
the switch blades 52.

Here again at the end of 180° of rotation of, shaft
40 cam 39 strikes the oil damper unit 47 and ‘Stopsiits
rotation and further movement of the main switch.

The main spring is now partially discharged and
the limit switch 61 closes. This starts ‘thé rewind
motor 33 to recharging the main spring 38}

By now you will have noticedrthat)ring)/gear 37a
always rotates in one direction and 37b in the other
direction. Also that their associ@ated pinion gear 36
both rotates and revolves first jone way and then the
other depending upon whether ghe maif¥ spring is being
charged or discharged.

Shaft 40 always rotates, inuthe same direction re-
gardless of whether the bredkeét is opening or closing.
Also it only rotates 180°“during either a closing or an
opening operation{

At the edd offeach, 180° of rotation one or the
other of the two blockifig cams 39 will be stopped by
one of the two power toggles and its respective oil
filled damper units (shock absorbers).

The Control Block (fig. 25, see also fig. 12)
The'control block is a completely assembled unit
of togglesnlinkages, etc.

This causes a very fast

Basicallv it is a small trigger operated trip ham-
mer that triggers a larger power toggle system to close
— - .
oryopen the main switch.

f.

g.

the close or trip push buttons on the frontgor itycdn b
operated electrically by energizing either of {the two
coils 32 from an external electrical soutgesd’ These
coils are available in almost any voltage for either AC
or DC. Each coil may be used for either tripping or
closing service, since they are identical.

Either closing or opening the main switch auto-
matically resets the oppoSite control unit toggle mech-
anism so it is ready to performithe next function.

This is accomplishedyby“the rotation of shaft
50 during either operation transmitting power via rod
28, shaft 29 and two cams 30°which are secured to shaft
29 at 90° apart. One cam¥30 resets the closing toggle
when the breakermopens®and the other cam resets the
tripping toggleqwhen the breaker closes.

This feature, eliminates the necessity of *‘latch
chetk’’ switches,that are necessary on other circuit
breakers, when used with reclosing relays.

The unit can be operated either mechanically b'

Blocking'of the Closing Operation (fig. 25b)

Thel)breaker cannot be closed until the spring
38 isWsufficiently charged to make a “‘close-open’’
cycle.

The cam 53, which rotates as the spring 38
charges or discharges, is so designed that when there
is insufficient power for the complete *‘close-open’gm
cycle the roller on lever 60 leaves the cam 53 allowin,
spring 59 to pull lever 60, flag rod 58 and pin 57 upward.
This causes lever 56 to turn slightly about its pivet in
a counter clockwise direction. Lever 56 strikes lever
55 and pushes it downward enough to unlatch lever 55
from the toggle assembly thus rendering the ‘‘close”
push button 31 inoperative until the spring is suffi-
ciently recharged to make a complete ‘‘close-open”
cycle.

A second blocking action of the “‘closing’% mech-
anism is provided by rod 27 (fig. 25). When lever 25
of the control block moves downward-and closes the
breaker, rod 27 moves downward against lever 55 and,
as explained above, unlatches lever 55 from the control
toggle as long as the mechanical ‘‘close’’ push button
31 is pushed in or the ‘‘closing’’ coil is energized.
This insures that one closing impulse, independent of
its duration,can provide only one closing operation and
consequently the breaker is “‘pump free’’.

From this it may be seen that if for any reason
the breaker trips immediately after being closed and the
operator is still holding the ‘‘close’’ button 31, or a
remote electrical ‘‘close’” button in the *‘close’’ posi-
tion, the breaker will not re-close until the button is
returned to its ‘‘normally off’’ position and a second
closing impulse purposely initiated. .
Air Blowout Mechanism (fig. 18) ')

In case of small interrupting currents, producing
only a weak magnetic field, the arc has to be blown
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For
this purpose the breaker is equipped with a pneumatic

onto the arcing horns by means of air blowing.

device, consisting of the piston 21d driven from the
shafc 50, and compressing air in the gcylinder 21c thus
blowing air via the flexible hose 21b to the nozzle 2la.
The Main Contacts (fig. 22)

When treated according to the directions for
maintenance, the contacts will close without difficulty
on any short-circuit with currents not exceeding the
breaker capacity. The shape of the finger contacts item
12 and 210 reduces the electrodynamic forces.

The opening of the contacts is performed in two
steps in order to reduce the wear on the main contacts
carrying the sustained current. The moving contact 11
leaves the main finger contacts 210 first and afterward
the arcing contacts 12a and b which have a shape favor-
ing a rapid transplantation of the arc (see phase I of
fig. .18).

i. The Interruption (fig. 18)

)

As soon as the moving contact 11 leaves the
arcing contact 12, the arc will jump to the arcing horn
14 (from phase I to phase II), whereby the magnetic blow
out coil 16 is inserted in the circuit. The magnetic
field produced by the coil drives the arc upward, caus-
ing the other end of the arc to jump from the moving
contact 11 to the arcing horn 15 (phase III). The arc
has now reached the arc-chute and is divided into_a
series of partial arcs between the connecting horns'18.
Under the influence of the magnetic field thesé arcs
move upward, simultaneously being turned 90%due‘to
the shape of the connecting horns.

The partial arcs are thus now burning parallel to
each other and together with the connecting horfis they
produce a solenoid-shaped current path. The magnetic
field of this path pushes the arcs further, upward into
the region of the metal plates 19 (phase TV), where
they are divided into many short,arc§ whichvafter pass-
ing through zero current are extingmishediand are unable
to reignite. The insulating bafriersi20 following the
metal plates prevent partial artcs from leaving the arc-
chute. The hot gases from,the “intérruption are finally

_ stopped by the covering hoods and deflected downward.

Drawout Device (figg, 20)

The breakerfis moved Between the test and operat-
ing positions bymedns of’a drawout device as shown
schematically in fig.920.4'When pushing the breaker into
the cubicle, the stopper 73 will reach the nut 74 and
couple to it, which however is only possible if the
moving nut is in‘the correct outer end position (test
position). If this nut is in any other position, the arm
75 will"have 'swung upward, thus preventing the coupl-
ing between breaker and drawout device.

When the coupling is established the breaker
can Belmoved between the test and operating positions
with the crank 71. The coupling can only be released

- in the test position; a release in the operagifigyposi-

-3

tion or during movement is prevented by [the lifting
cog 72 sliding on the rail 77.

In order to prevent burning of the (tulip ‘¢ontacts
9a of the breaker and stationary contacts ofithe cubicle,
by inserting or withdrawing the breaker to or from the
operating position when closed, a mechanical interlock
system is buile in (see fig. 20).

As an example when the breaker is closed, rod
68 and roller 69 are raisédythus allowing release latch
70 to drop into a notch on blecking ring 79. When 78
and 79 are so engagedfit /is, impossible to crank the
breaker from test position/to operating position or vise
versa.

Also it is impossible to close the breaker while
in transit from ‘/fest)’ to ' operating’’ positions because
roller GG travéls on rail 76 which is designed like a
cam so thayinbetween the test and operating positions
of the breaker the roller 66 raisés, pushing rod 67
upward., This_causes lever 56 to push lever 55 down-
ward and “unlatch from the closing toggle mechanism
suchtthatthe closing push button 31 is inoperative.

However, when the breaker is in either the operat-
ingyor,test position, or even out of the cubicle, the
roller leaves the rail and allows the lever 55 to re-
couple the closing toggle such that the push button is
now effective for closing the breaker.

MAINTENANCE

In order to maintain high reliability in operation
and to prevent breakdowns, it is recommended to do
the maintenance work specified below after:

—500 normal breaker operations

—as soon as possible after short circuit operations

—at least once a year

Caution: The breaker must be removed from the cubicle
before the front panel is removed. The power storage
spring must be fully discharged before any manipula-
tions are made with the contacts or the operating mech-
anism. Note that the spring may still be partially
charged even though the breaker will not close by
operating the close push button, because an interlock
is provided that prevents the closing of the breaker
unless the spring is sufficiently charged to make a
complete ‘‘closing and opening’’ cycle. Discharge the
spring by holding down on ‘‘close blocking lever’’ 56
(fig. 10) and closing and opening the breaker repeatedly
until it will no longer operate.

Protecting Panels (fig. 3) . - -~

Remove the front panel 7, the interphase barriers
5 and side panels. Clean with a dry cloth.

Arc-Chutes (fig. 9)

Swing out the arc-chutes utili;ing the supporting
bracket 10. Clean all accessible parts with a dry cloth.
If the heat-resistant insulating walls of the arcing zone
are heavily covered with carbon and copper, they are






to be cleaned with a suitable steel brush, but no dis-
assembly is required. Check if there are any cracks
or damage in the small chambers and barriers.

.. MainContacts
To check the alignment and operation of the
movable and stationary contacts the breaker may be
closed very slowly. To do this some means of ‘‘cheat-

ing"’ must be resorted to as follows: (fig. 10)

a. Completely discharge the main operating spring
38 by holding down on ‘“‘close blocking lever’ 56
and closing and opening the breaker repeatedly until
it will no longer operate.

b. Hold down on ‘‘close blocking lever’ 56, and also
press the close button 31.

c. Operate the foot pedal 101, slowly. The breaker
blades will now close slowly so their operation and
alignment can be watched.

It will perhaps be necessary to disconnect the
insulated rod 49 from the blade 52 so each blade can
be tested separately by hand movement.

When replacing contacts follow instruction of fig.
22, 23 and 24.

The moving contacts 11 should enter the station-
ary arcing contacts 12a and 12b and also the main
finger assemblies 210 squarely and evenly on the sides.
If necessary add or remove spacers, item 211, on either
side of moving contact 11 for proper alignment.

Any badly burned contacts should be replaced.
If only slightly burned, they may be dressed with a
fine file. Remove only the high spots that wouldécause
gouging or plowing when the contacts close. Do not
attempt to file out pits.

Apply a good grade of graphite oil or Molykote
to the contacts to reduce friction. Wipe offfany surplus
oil so it will not gather dust, grit, etc.

~ To replace the stationary contactsi12%) 12b or

210, remoye the nuts 208, springs 206, washers 222,

and stud 207 and replace contacts.) . These are special

shoulder type nuts and studs.
ing is necessary.

Noggaugiag nor calibrat-
When the nuts are screwed on the
stud until the shoulders jam, _the ‘proper spring pressure
is applied on the contacts.

If the springs are burned orssplattered thh copper

they should also befeplaceds

Wipe off any smoke,
material from all in$ulated parts including the push
rods 49. Lubricate all' moving joints with graphite
oil or a dry lubricant such as Molykote powder.

d.- Air Blow-out Mechaftism

Cleanthe nozzles, check to see that the air can
flow freelymthrough the hoses and that there is no leak-
age.

e. Operating Mechanism

The mechanical parts are cleaned with cloth,
brushes and maybe with a vacuum cleaner.

carbon or other foreign'

Oil spots in the bottom suggest either toé™much
lubrication on previous occasions or that the shock
absorbers 47, (fig. 4 and 27) are leaking. :

After cleaning grease slightly all bearings and
parts subject to friction with graphite oil (seeyfig. 31).

Finally perform a few operations to obtain a
better distribution of the oil.

OVERHAUL

The length of service until overhauling becomes
necessary depends on the operatingdconditions of the
breaker and on other local fagtors:

If the maintenancefworkhis performed regularly
and carefully it will be gbvious/when the breaker should
be overhauled.

Caution: The bteaker must be removed from the

cubicle beforetthe front panel is removed. The

power storage spring must be fully discharged
before #/any manipulations are made with the
contactsfor | the operating mechanism. Note that
the “springs#may still be partially charged even
though“the breaker will not close by operating
thémclose pushbutton, because an interlock is
provided that prevents the closing of the breaker
unless the spring is sufficiently charged to make

a complete '‘closing and opening’’ cycle. Dis-

charge the spring by holding down on close block-

ing lever 56 (fig. 10) and closing and opening
the breaker repeatedly until it will no’longer
operate.

In connection with the overhauling work specified
below the maintenance instructions of section 3 must
simultaneously be followed.

. The Arc Chutes

To remove the arc chutes:

—Remove the side and front panels 8a, 8b and 7 (fig. 3).

—Remove plastic interphase barriers (fig. 3).

—Remove two shoulder studs 3d one on each side of
each arc chute (fig. 4).

—Install the supporting bracket 10, for arc chutes
(fig. 9).

—Tilt the arc chutes forward one at a time, allowing it
to pivot on bolt 22, until the arc chute assembly

- rests on the supporting bracket 10. (fig. 9). .

—Clean all accessible parts with a dry:cloth. If the
heat-resistant insulating walls of the arcing zone are
heavily covered with carbon and copper, they are to be
cleaned with a suitable steel brush, but no disassem-
bly is required. Check to see if there are any cracks
or damage in the small chambers and barriers. The
arc-chutes shall never be taken apart more than indi-
cated on fig. 19. The numerous metal plates .and
insulating ‘bamiers can not be properly reassem '-gd

Ry

without special tools and training. il

The screws la, (fig. 4) are tightened with a
torque of 14~15 ft. lbs and locked with the lock nuts.

y
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The wear due to burning on the arcing horns 14, 15 and
18, (fig. 18) will be small, even after many operations
and short circuit trips. The insulating walls in the
arcing zone I-III will be copper covered and the inside
of the chambers will show layers of carbon and copper
oxide, which must be removed as far as possible with-
out further.disassembly. After cleaning with brushes
all the channels in the arc-chutes should be blown out
with compressed air. If the inner channels appear to be
“‘burned out’’, a voltage test is recommended. A low
frequency voltage of 2.5 times the operating voltage
should be applied to the connection points 13 and 22,
of the arc-chute, completely assembled with the magnet
poles. If the arc-chute does not withstand this test,
the active part 1, (fig. 19) must be replaced.

Main Contacts

Replace and align main contacts as described
under maintenance paragraph ‘‘C’’.
The Air Blowout Mechanism

While the breaker is stripped for overhaul the air
system is accessible for inspection.

Usually about all that is necessary in the way of
maintenance of this system is to clean the parts and
apply lubricant. See that the hoses and nozzles are not
restricted in any way so the air moves freely through
them.

The Control Block

The control block is only to be removed if parts
of the toggle units 45 (fig. 27) are not otherwise acges®
sible.

To remove the control block:

—Discomnect the closing and tripping coil wires atjthe
"terminal block.

—Disconnect the ‘“‘on-off’’ flag shaft from the@control
block mechanism by removing the pin.

—Also pull the pin disconnecting rod{28 from shaft 29
(fig. 4).

- =Remove 4" bolt 23e, and washeér23f (fig. 17 or 12).

—Remove the entire control assembly by pulling it ouc-
ward.

Changing or Replacing Coils"(Big." 11, 12 and 13)

—Remove control blogk asseémbly, item 23, from the
breaker (see paraggaphid).

—Unhook the fourf'springs 26, from tripping lever 25.

—From the back‘sidefof the back plate remove the two
flathead screws 23g: ’

—Disconnect coil leadsfrom the terminal block.

—Remove back plate with coils attached over the two
guide pins 45h, “which remain in the aluminum coil
housing 32a, and serve also as guides when replacing
controliblock, on the breaker. .

—Coilsscanynow be removed.

—Re-assemble in the reverse order.

. The Main Powertnit

This includes drive motor, differential gear, main

- shaft, power spring, shock absorber and control block:

Do not operate this mechanism unless \it is in-
stalled in the breaker and coupled to the contacts?¥® To
do this would cause extreme overstressing of lcertain
parts and thus endanger the operational reliability of
the mechanism.

To remove the main power unit proceed as/ follows:

—Remove pitman rod, item 42 (figad).

—Disconnect wiring from _terminal™Jblocks, auxiliary
switch, etc.

—Remove flag operator shafts, (figs 4).

—Remove four %" shoulder boltsyl45b, two on each side
of breaker carriage (fig. 4).

—Withdraw entire power ‘drive assembly from breaker
carriage by pulling 1tforward (fig. 17).

—A general overfiauling covering cleaning with brushes
and kerosene™and a careful inspection pertaining to
defects, wear)loose screws and positioning rings can
be performed/without further disassembly.

—The ballyandyroller bearings 106, 107 and 144, (fig.
27 and '30)“are filled with a very durable grease from
the factory. They need no further lubrication provided
that “the original grease has not been washed out
with,cleaning liquid.

=A careful lubrication with graphite oil of all links and
points subject to friction is essential for reliable
operation. (See lubrication chart, (fig. 31).

Inspect oil level in shock absorbers as follows:(fig. 27)

—Remove the snap rings from the retaining shaft 112,
that passes through the top of shock absorber pistons
47b.

—Push shaft 112 to either right or left as required to
free the piston.

—Lift piston 47b upward.

—Inspect oil level in cylinder with the piston 47b re-
moved. The oil level in the cylinder should be up to
the shoulder where the cylinder changes diametér (see
arrow).

—Use ordinary transformer oil in the cylinder.

Caution: Keep sand, grit, etc. out of these parts and
see that the gasket at the top of the cylinder
is not damaged when re-assembling.

—Oil changing in the motor gear is only necessary after
approximately 20,000 CO operations of the breaker.
For this purpose the complete motor with gear is re-
moved, whereby it is easy to drain out the oil, flush
with new oil through the two oil draining openings and

then fill in new oil, of a quality suitable for gears, up> -

to the red circle mark on the oil level gauge (fig. 27).

. Control Circuits

When the operating mechanism s put back in the
breaker carriage the control wires are to be reconnected
in the former sequence and according to the diagram.
Check all contact screws, also on the auxiliary switch

98, terminal block 99 (fig. 4).






5. SPARE PARTS 12b Arcing contact

When ordering spare parts please refer to: 13 Bolt
1. Name of installation and if possible the original 14 Arcing horn
purchase order and the correspondingNelson Electric 15 Arc.ing horn
shop order number. 16 Coil o
2. Full Nelson name plate data of breaker. 17 Magnetic circuit
3. Quantity, designations, and item numbers as given 17a Magnet pole
in this book for the desired parts. 17b  Magnet pole
4. When ordering coils and/or motor specify voltage 17c  Insulating tube
and frequency. 17d  Magnet core
Please give this information also when ordering “‘as per 17e  Cap screw
enclosed sample’’. 17¢  Cap screw
We recommend stocking at least the spare parmts listed 18 Connecting horn
below: 19 Metal plates
PART ITEM FIGURE 20 Insulating barriers
2la’ Nozzle
. Moving contact 11 22 21b H?se .
/ Arcing contacts 12a/b 22 2lc Af‘ blow cylinder
/ Finger contact 210 22 21d  Pistog
/ Screw for finger contact 207 22 22 Bole
Spring for finger contact 206 22 23 Corztrol block
: Nur for finger contact 208 22 2a, Spring
v Close or trip coil 32 12 23b7, Spriag
23¢/d Terminal block
6. LEGEND OF COMPONENTS 23e W Cap screw
23f  Belleville washer
1 Arc Chute 23 C k screw
g ountersunk sc
la  Screw ' 24 Toggle joint
( 2a Hood . W25 Lever
2b  Belleville washer 25a/b Clevis
' 2c Cap screw 26 Stored energy spring
3a  Spacer 26a  Eye
3b Connection piece 26b  Ring
3¢ Washer 26c  Ring
3d Cap screw 27 Pin
3e Belleville washer 28 Rod
3f  Cap screw ‘ 28a  Snap washer
5 Interphase barrier 28b  On-off flag rod .
6 Barrier spacer 29 Shaft
7 Fronot panel 30 Cam ] -
8a  Side panel 31 Pushbuttons “‘close’’/
8b Side panel “tl‘ip"
8c  Back panel 32 Coils *‘close’’/*“trip”
8d Tie bar 32a  Spacer
8e  Cap screy 33 Spring winding motor
8f  Nut ' complete
8g Countersunk scréw 33a  Worm gear
9a  Tulip contaet ' 33b  Spring
9b Ring 33¢  Pinion
9c  Belleville washer ~ . * 33d/e Lock pins
9d Cap screw 33f Lock washer
9e , Insulating tube 33g  Motor (without gear)
ie Maintenance bracket 33h  Lock washer A
for arc-chutes 33§ Cap screw
(\_ 11 Movipg contact 34 Link chain
- 12a%) Arcing contact 34a/b Master link
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34c
35

36

36a
36b
36¢
37a
37b
37c
38a
38b
38¢
38d
38e
38f
38g
38h
39

39a
40

41

41a

41b
42

43

44a
44b
45

45a
45b
45¢
45d
45¢
45f
45g
45h
46

46a
47

47a

47b
47¢

47d
47e
47f¢
49
50
52
S52a

52b
53
54

55
56
57

Lock pin

Constant torque cam

Pinion

Pinion shaft

Disc

Lock pin

Ring gear

Ring. gear

Key

Power storage spring

Power storage spring

Spring plate

Chain holder

Pin

Roller

Pin

Snap washer

Damping cams '«
Key '\\Iv. ‘X((
Shafe — PN
Drive cam

Washer

Snap washer

Rod

Roller

Spring

Spring

Toggle unit
Link

Link

Washer
Toggle lever
Pin

Snap washer
Pin

Lock pin
Spring

Pin

Damping device
Cylinder
Piston

Ring

O-Ring

Lip gasket
Position ring
Insulating rod
Breaker shaft
Moving contactiblade
Bar

Bar
Codtrol cam

Rlate)for indicat-
ing device
Release arm
Lever

Stop pin

58
59
61
62

63
65

67
68
69
70
71
72
73
74
75
76
77
78
79
85a

85b
85¢c
85d
85e
85¢f
98

98a

98b
99
99a
99b
Pc
100
100a
100b
100c
101

101a
101b
101c
101d
101e
101f
101g
101h
103
104
105
106
107

Rod

Spring

Blocking device
Limit switch
Rectifier
Condenser
Latch

Roller

Rod

Rod

Roller

Release latch
Crank

Lifting cog
Stopper

Moving nut
Blocking @arm
Blocking “rail
Rail

Worm sc¢rew
Blockingsfing
Stationary aux.
contact

Moving aux. contact
End piece

End piece
Bridle

Dove-tail rail
Auxiliary switch
Rapid closing, or
retarded opening
contact

Contact
Terminal block
End piece
Supporting bracket
Positioning device
Gear wheel
Allen head screw
Lock washer
Cap screw
Spring charging
pedal

Ratchet latch
Pin

Spring

Pin

Snap washer
Lock pins

Pin

Leaf spring

Nut

Lock pin

Washer

Thrust bearing
Ball bearing






108
109
110
111
112
113
114
115
125
126
127
128
130/130a
130b
130c
130d
130e
130f
130g
130h
130i
130k
1301
140
140a
140b
140c¢
140d
140e
140f
140g
140h
140i
141
142
143
144
145a
145b
145¢
146a
146b
150
160
200
201
202
203
204
205
206
207
208
209

Q.,-v 210

211

Cap screw
Bushing

Nut

Washer

Axle

Snap washer
Ring

Spacer tube

Lock pin

Lock pin

Screw

Locking plate
Gear

Bearing

Link

Shaft

Lock pin

Cap screw
Positioning plate
Belleville washer
Link

Pinion
Countersunk screw
Gear assembly
Support

Pinion

Bearing

Key

Gear

Disc

Snap washer
Shaft

Lock pin

Spring plate
Roller

Pin

Ball bearing

Nut

Cap screw
Belleville washer
Pin

Snap washer
Operation counter
Roller

Contact dssemibly
Bolt

Belleville washer
Spacer

Lock pin

Nut

Spring

Serew

Nut

Bole
Camgaczfinger
Spacer

212 Belleville washer

213 Nut

214 Snap washer

215 Screw

216 Cotter pin

217 Lock nut

218 Contact disc

219 Bearing bushing
220 Belleville washer

221 Bolt

222 Washer
223 Lock pin
224 Spring disc

225 Eccentric boss
226 Bolt
227 Bolt

228 Snap washer

7. LEGEND
Fig. 1
Fig. 3
Fig. 4

Fig. 7
Eig. 9
Figy 10
Fig. 11

Eig. 12
Fig. 13
Fig, 14

Fig. 15

Fig. 16
Fig. 17
Fig. 18
Fig. 19
Fig. 20
Fig.22,23,24
Fig. 25
Fig. 25a
Fig. 25b/c

Fig. 26
Fig. 27
Fig. 28
Fig. 29
Fig. 30

Fig. 31

OF IBLUSTRATIONS

Breaker ‘front view, without side panels.
Breaker rear view.

Breaker frofit view, without front panel
and interphase barriers.

Breaker with 2 arc-chutes removed.
Arc-chute resting on supporting bracket.
Release of *‘close blocking”'.

Control block opened for changing trip-
ping or closing coil.

Section of control block.

Rear view of control block.

Winding motor diagrams.

14a — For single phase AC with rectifier
and DC motor.

14b — With DC motor.

Auxiliary switch.

15a — Position of operating device when
breaker open.

15b — Position of operating device when
breaker closed.

15¢ — Auxiliary switch contacts. M
Moving and stationary auxiliary contacts.
Disassembly of operating mechanism.
Breaker interruption.

Components of arc-chutes.

Drawout device with interlocks.

Assembly of main contacts.

Operating mechanism.

Power storage spring.

Operation of charging motor limit switch,
““‘close blocking’’ and spring position
indicator.

Schematic diagram.

Assembly of operating mechanism.
Assembly of winding motor gear for ‘26"
wide breaker’’.

Assembly of winding motor gear for *‘36"
wide breaker’’.

Assembly of power storage for ‘36" wide
breaker’’.

Lubrication chart.
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NELSON ELECTRIC
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HIGH VOLTAGE AIR CI%IT HREAKFR TEST REFVRT

Customer: C JN of Ch)caom JobNo.: (GEL) /T
Substation: F: H"’A‘}UQI\) P,an“‘ Feeder:
Mre.: We | SoN ELeeTRic Co.  Twe: NTH QN 250
Style No.: . Ser. No.: K1) 370234 Date Mfd.:
Nominal volts: . |(, KV Nominal Amps: |2 5O Max. Volts:
Short Circuit Amps: ' Interrupting Time:
Motor/Solenoid Volts: {1 S Ac Close Volts: {8 Ac Trip\Volts: | & 4
VISUAL/METHANICAL INSPECTION RESULTS
PHASES A B C
A - N PARTS INSTALLED TO
Primary Fingers =) B B REPLACE DAMAGED PARTS.
B - SATISFACIGRY CONDITION
Arc Chutes = B B NORMAL WEAR ADJ.
- C - GRRECTIVE ACTION REQUIRED.
Main Contacts B B B REFER TO DETAILS, FIELD
= REPORT, OR BELON
Arcing Contacts B S B D\~ QORRECTION MADE AT TIME OF
- THIS INSPECTION.
Mechanism A - REQINDITIONED.
Control Fingers =
. —= NOTE: USE ANY OOMBINATION OODE
Operations Counter A LY 3 AS REQUIRED FOR CLARITY.

ELECTRICAL TESTS

TOP. A-ALL/G | B-AL/G | C-ALL/G

INSULATION LEAKAGE R .
VALUES IN MILLI AMPS FRONT A Jdwa dmA
EREAKER OPEN

BT o A-ALL/G | B-ALL/G | C-AL/G
ar: A 000 vouts A.c. REAR e A 2mA CAmA
QUNTACT CIRCUIT RES A-A B-8 __c-gq
BY DUCTOR IN MICROEMS 22 30 31
INS. RES. CONTROL - GD 200 +

IN MEGOHMS @ 500 V<DiC.

Coments: RE.PRIRED CAMSHAET ASSEMBLY  REPLACLD
RoLLERE ANMD PiN) A\ TRIFANG uA)f:-’/‘M,E. :
CHRANGEDR Ot N SHoc HKRESARSERLS AND
MoTaR GERRIBOx LURBRICATEDS ENTIRE. _
M ECHANISM, REPLACED CAMNTROL Carl  Terrumal
L LEA D BREAIKER AND TESTED, :
REPLBIRED APFRATIZNS CAUNTER, )

WESTINGHOUSE ENGINEERING SERVICES  Tested hy: \l —ro (res Sht. of
16750 CHICAGD AVE. LANSING, IL. 60438 Date: ). |0 -9 | -Quality ckd. by?









