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covered sufficiently for the purchaser’s purposes, the matter should be referred to the local Siemens sales office.
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contract contains the entire obligation of Siemens. The warranty contained in the contract between the parties is the sole warranty of Siemens. Any
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if drawings or other supplementary instructions for specific applications are forwarded with the manual or separately, they take precedence over any
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DIMENSIONS

Throughout this manual, metric values, when used, are
shown as (XXX).

INTRODUCTION

Siemens outdoor circuit breakers are precision built de-
vices designed to function efficiently under normal operat-
ing conditions. They are designed and manufactured to
operate within the ANSI C37 standards applicable to the
breaker rating.

The successful field performance of these breakers
depends as much on proper installation and maintenance
as it does on good design and careful manufacture Refer:
to these sections before performing any installation or
maintenance.

Factory adjustments are carefully made and the breaker
is given rigorous mechanical tests after whieh{the ad-
justments are re-checked. All control wiring is‘given a
1500 volt AC 1 minute withstand test, The.current trans-
formers are manufactured and tested accondingité the ANSI
C57.13 standards.

The instructions included in this*boek are necessary for
safe installation, maintenancefand operation and to aid
you in obtaining longer and\more)economical service
from your Siemens circuitgbreakers. For proper installa-
tion and operation — resulting in better service and lower
maintenance costs —this,information should be dis-
tributed to your operators‘and engineers.

By carefully folleWwinggthese instructions, difficulties
should be avoided.“However, they are not intended to
cover all details or variations that may be encountered in
connection with the installation, operation and main-
tenance of this eqQuipment.

Should, additional information be desired, including re-
plaCement instruction books, contact your Siemens
representative.

Distinctive signal words (DANGER, WARNING, CAUTION)
are“used in this instruction book to indicate degrees of

hazard that may be encountered, by the user. For the
purpose of this manual and productalabels these signal
words are defined below.

DANGER

Indicatestdeath, severe personal injury
or substantial” property damage will
result if proper precautions are not
taken.

WARNING

Indicates death, severe personal injury
ordsubstantial property damage can
result if proper precautions are not
taken.

CAUTION

indicates minor personal injury or prop-
erty damage can result if proper pre-
cautions are not taken.

A DANGER

Hazardous voltage and mechanisms.
Severe personal injury due to electrical
shock, burns and entanglement in mov-
ing parts or property damage will result
if safety instructions are not followed.

Do not service or touch until you have
de-energized high voltage, grounded all
terminals and turned off control voltage.

Only qualified personnel should work
on or around this equipment after be-
coming thoroughly familiar with all warn-
ings, safety notices, instructions and
maintenance procedures contained here-
in. The successful and safe operation
of this equipment is dependent upon
proper handling, installation, operation
and maintenance.

QUALIFIED PERSON

For the purpose of this manual, a qualified person is one
who is familiar with the installation, construction and
operation of the equipment, and the hazards involved. In
addition, he has the following qualifications:

a) Is trained and authorized to energize, de-energize, clear,
ground, and tag circuits and equipment in accordance
with established safety practices.
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b) is trained in the proper care and use of protective
equipment such as rubber gloves, hard hat, safety

glasses or face shields, flash clothing, etc., in accord-

ance with established safety practices.
c) is trained in rendering first aid.

DESCRIPTION

The type SDV-25 circuit breaker is a three phase distribu-
tion type outdoor unit for service on systems at 25.8kV
maximum voltage. The breaker is equipped with a trip-free
stored energy operating mechanism and one vacuum inter-
rupter per phase. This breaker offers dependable overload
protection to connected equipment and lines. It should be
installed only in circuits where it will operate within the
range given on the breaker nameplate.

The physical arrangement of the circuit breaker comprises
a high voltage compartment, an operator compartment, a
relay and control power compartment and adjustable legs:

Current transformers are usually furnished with the cifrcuit
breaker. The standard breaker includes three currentitrans-
formers, however, two standard type transformers can‘be
supplied per bushing for a total of twelve transformiers\per
breaker.

RECEIVING

The type SDV-25 circuit breaker is, transported from the
iactory completely assembled and tested, and is carefully
inspected and packed. The breakeris shipped with the
contacts open, and both the closing spring and tripping
springs are discharged.

Immediately upon receipt of,@ breaker, an examination
should be made for ey¥idence,of any damage that may have
occurred during shipment. If any damage or indication of
rough handling is‘@vident, immediately file a damage claim
with the transportation, company and notify the nearest
Siemens representative.

NOTE Damage,claims must be processed within the -

time period specified by the carrier. Siemens
cannot be held responsible for shipping dam-
age; either external or internal, if the inspec-
tion is not made and claim forwarded within
the set time limit.
Checkathe vacuum breaker against the shipping list and
keep all identification tags and the instructionbook so they
are available. A pocket has been provided inside the control

power compartment ‘door that containssgithe instruction

book and the schematic and connegtion diagrams. Retain "

all records and identification data singe this must accom-
pany any later inquiry concerning the breaker.

Unload breaker by use of sling,andulifting lugs or with fork-
lift when breaker is shipped on skid. Lifting lugs are pro-
.vided on each side of the breaker so that the unit may be
lifted by use of a sling andihooks of the proper size. (Refer
to the breaker nameplate for weight.) )

See Figureyl for lifting of breaker with sling.

Recommended Sling
Length is
60 Inches

o+ l +

Figure 1. Lifting Vacuum Breaker

STORAGE

If the breaker is not to be connected in service immediately,
it should be set on an adequate foundation, such as the
permanent foundation, and the internal parts kept dry with
the compartment heaters or other space heaters that will
maintain theinside temperature of the breaker over the am-
bient. Prolonged outdoor storage without heaters could
result in corrosion of internal parts. In any event, It is
recommended that the breaker receive periodic inspection
during storage.
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TECHNICAL DATA

DIELECTRIC DATA

The SDV-25 is a three-pole circuit breaker of outdoor
design and uses the arc extinguishing ability of a vacuum
to interrupt an arc.

The values of insulation level compiled in table 2 are re-
ferred to sea level in accordance with ANSI C37.04-1979
consolidated standards. The higher the site altitude, the

lower the insulating capacity of the air. The decrease in in-

sulating capacity is neglected by standards for altitudes of
up to 1000m above sea level. For higher altitudes, the
values of power-frequency withstand voltage, lightning im-
pulse withstand voltage and rated continuous current must
be corrected in accordance with table 1.

Table 1
Altitude Correction Factors, k
Altitude Rated Maximum Rated
Voltage and Continuous
ft (m) Insulation Level Currefit
3300 | (1000) 1.00 1.00
5000 | (1500) 0.95 0.99
10 000 | (3000) 0.80 0.96

NOTE: Interpolated correction factors shall be used in détermin-
ing factors for intermediate altitudes.

Withstand test voltages apply to altitudesiyup to 1000 m
above sea level. If a breaker is to'be installed at a higher
altitude, the appropriate test voltage and,continuous current
rating must be applied by a correction factor k (Table 1).

Table2
Dielectric Ratings

Rated Voltage kV 25.8
Rated power frequency withstand kV 60
voltage (k\.rms) at 60 Hz
Rated lightning withstand voltage
(1.2/50p3) kVmax.| 150

Breaker
Chopped wave 2us ( |n Closed kv 194
Ghopped‘wave 3us P%stli;m kV 172

n

Normal Temperature Range

-30...+40 Degrees C
-40 ... +40 (Special)

ELECTRICAL DATA
Rated max. voltage kV 25.8
Rated frequency Hz 60

Rated continuous current

Rated short-circuit current kA

Transient recovery voltage under
terminal fault conditions

Rated making current kA

Rated duration of short-circuit
Ratethduty. cycle

See Nameplate
See Nameplate
As Per ANSI

1.6 X Rated short-circuit breaking current
3
0-0.3S-CO-15S-CO-15S-C0O-15S-CO




TECHNICALDATA .~

Page 4
MECHANICAL DATA
Operating Times Interfupter Units
Minimum command duration cycles 3 Number per pole 1
Closing time cycles 5.0 Travel of contact in. .62
Opening time cycles 19 Clearance between open contacts in. .62
Arcing time at 60 Hz cycles 1
Interrupting time at 60 Hz cycles 3 \ Breaker Weights
Breaker, complete without 1bs(kg) | 1600 (725)
relay ,package.
CONTROL DATA
Tripping/and Closing Coils
Rated voltage Vdc.® 48 125 250 Vac® 115 230
Tripping coil A 8.2 54 2.0 A 5.0 1.9
Closing coil A 20 1.0 .5 A 9 4
(@ Voltage Range is in accordance with ANS|
Auxiliary Switch
Type 3Svaz
Maximum rated voltage Vd.c 500
Rated normal current A 10
Making current - A 30
Breaking Capacity
Ohmic Load a.c.ord.c. 2200W
Ind. Load at220V d.c. 200W
Motor
Rated voltage Vdc.® 48 125 250 Vac® 115 230
Continuous current A 6.0 25 15 A 45 25
Charging time Sec 100 78 8.0 Sec 83 86
®Voltage Range is in accordance with ANSI
Heaters
Operating mechanism compartment | W | 2000 TERMINALS
Control’and relay compartment w 100
oW, temperature (Special -40°C) w 540® Permissable conductor tension per connecting joint applied

(@, Thermostat controlled and setto turn offat 95°F in any direction static + dynamic 100 LBS
(@ Thermostat controlled and set to turn on at 0°F

T —— P

G TN W W T N W W W wWE  cem
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ARC-QUENCHING MEDIUM
VACUUM '

Vacuum Interrupter

The basic construction of the interrupter can be seen from
Figure 2. The moving contact 36 moves in guide 35. The
metal bellows 34 follows the travel of the moving contact
and seals the interrupter against the surrounding atmos-
phere.

3.2
1
31.1
32. |
[
== | =
33— 722 31
NN 36
}
32.
34, ' .
3. Y
f - 36.1
“ 36.2
31. Fixed Contact 34, | Metal Bellows
31.1 Washer 35, Guide
31.2 Terminal Post 36. Moving Contact
32. Insulator 36.1 Terminal
33. Arcing Chamber 436.2 Mechanical Coupling

Figure 2. Section through a Vacuum Interrupter

The Arc-quenching Principle

When the contacts separate, theycurrent to be interrupted
initiates a metal vapor arc dischargeiand flows through this
plasma until the next curtent zero, The arc is then extin-
guished and the conductive metal vapor condenses on the
metal surfaces within ‘aymatter of microseconds. As a
result, the dielectri¢"strength in the break builds up very
rapidly.

The contacts are/designed so that the self-generated field
causes thevarc‘totravel. This prevents localized over-
heating when interrupting large currents.

The metalvapor arc discharge can only be maintained if a
certaindminimum current flows. A current that does not
attain this level is chopped prior to current zero. This chop-
ping current must be kept to aminimum in order to prevent
unduly high overvoltages building up when inductive cir-
cuits are switched. The use of a special contact material
ensures that current chopping is limited to 4-5A.

The rapid build-up of the dielectric strength in the break
enables the arc to be safely extinguished even if contact
separation occurs immediately prior to current zero.

The arc drawn in the vacuum breaker is not cooled. The
metal vapor plasma is highly conductive and the resulting
arc voltage only attains values between 20-200V. For this
reason and because of the short arcing times, the arc
energy developed in the break is very small. This also
accounts for the long electrical life expectancy of the
vacuum interrupter.

Owing to the high vacuum (less than 109 bar) in the inter-
rupter, contact clearances of only about 6 to 20 mm are
needed in order to attain a high dielectric strength.
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GENERAL

A SDV-25 circuit breaker, rated 25.8kv is shown in Figure
3. The breaker consists of three main sections: the high
voltage compartment, the control and relay compartment,
and adjustable legs.

HIGH VOLTAGE COMPARTMENT

The high voltage compartment supports six entrance bush-
ings, and encloses the bushing current transformers, three
vacuum interrupters supported by six stand-off insulators,
current carrying bus bars and various current connections
and operating linkage assemblies. It consists of a corro-
sion resistant water tight enclosure with isolating phase
barriers between phases and a dead front to the operating
compartment and the control and relay compartment)
The bushing mounting surface is sloped to provide for
positive run-off water. Moisture control is provided by
means of air flow and heaters. Each of the interrupters is
operated through its own push rod assembly from the
main operating shaft in the control compartment. Re-
movable hinged doors are provided for ease’in ‘ac€essi-
bility and maintenance.

A WARNING

Hazardous voltage.
Can ,ausePpersonal injury, death or
damage to the circuit breaker.

Do not open high voltage compartment
until you have de-energized the high
voltage, grounded all terminals and
turned off control power.

A CAUTION

Hazardous tadiation.

‘ ‘ Can(causeypersonal injury.
()

Todeliminate this hazard the low fre-
‘ quency withstand test must be per-
formed with all covers on and doors

closed.

CONTROL AND RELAY
COMPARTMENT

The control and relay compartment consists of a separate
weather-proof compartment isolated from the high voltage
compartment by a dead front barrier. It contains the
termination terminals for the bushing current transformers,
control power cut-off devices and customer wiring ter-
minals. It also contains a swing out relay panel when
required. The stored energy operator is also contained
within the control compartment.

The breaker is equipped with two adjustable legs attached
to the breaker cabinet at each side and serve to mount
the breaker to the foundation. The legs are adjustable in
6" increments.

—— - L .} b/ - L L ] ] L — W
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—HIGH VOLTAGE
COMPARTMENT

i

— CONTROL.,, AND

R ol OPERATOR
COMPARTMENT :

‘ ]
t
[ N / -
ADJUSTABLE LEGS

Figure 3. SDV-25 Circuit Breaker Rated 25.8kV

A
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COMPARTMENT
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INTERRUPTING UNIT

Figure 4 shows a section through an interrupter unit. The
vacuum interrupter 30 is rigidly fixed to the upper terminal
27 and pole support 20 by its fixed terminal post 31.2. The
lower ceramic part of the interrupter is stabilized against
lateral forces by a centering ring 28.1 on pole support 40.
The external forces due to switching operations and the-
contact pressure are absorbed by the braces 28.

The current flows from the uppertérminal 27 through the
fixed contact terminal washer (Figure2iitems 31.1) the fixed
contact (Figure 2 item 31) gAReymovable contact (Figure 2
item 36) the movable contact/terminal post (Figure 2 item
36.1), which is connected.with.the lower terminal 29 by ter-
minal clamp 29.2,-and flexible strap 29.1.

The vacuum interrupter becomes open by the movable con-
tact (Figure 2 item 36)'moving in guide (Figure 2 item 35).
The metal bellows)(Figure 2 item 34) follows the travel of
the moving £ontact and seals the interrupter against the
surrounding'atmosphere.

29. 29.1 30. 28. 27.
202 284 30, 28 27 | 202 | 281 |
29. | 29.1 271 +
§ J . |
= 53] = o i
+ — =
+ 20° 4. * 4 L 20,
40. 2N L 31.2 W
T lh » .
16.2 16.2 \ \
' 16.1 &=
\ 48.+ . — 16.1
48,
80. - A
- 60. E{E ‘ l#; 60
e w

16.1  Upper Insulator 28. Brace 30. Vacuum Interrupter
162 Lower Insulator 281 Centering Ring 31.2 Terminal Post
20. Upper Pole Support 29. Lower Terminal 40. Lower Pole Support
27. Upper Terminal 29.1 Flexible Strap 48. Insulated Coupler
271 Terminal Angle 29.2 Terminal Clamp 60. Mechanism Housing

Figure 4. Section through the 3AF Interrupting Unit
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SWITCHING OPERATION

When a closing command is initiated the closing spring,
which was previously charged by hand or by the motor, ac-
tuates the moving contact 36 through breaker shaft 63,
lever 63.7, insulated coupler 48 and lever 48.6.

The forces that may occur when the action of the insulated
coupler is converted into the vertical action of the moving
contact are absorbed by drive link 48.9 which pivots on pole
support 40 and adapter 36.3.

During closing, the tripping spring and the contact pres-
sure spring 49 are charged and latched by pawl 64.2.

36. 31.

: = 53]
_(_ =2

36.3 ,

40.

-

48.6 ] :

48.9

4s. \

31. Fixed Contact

36. Moving Contact
36.3 Adapter

40. Lower Pole Support
48.  Insulated Coupler

Figure 5a. Section through the 3AF Breaker in the Open
Position.

The closing spring is recharged,by themmotor immediately
after closing.

In the closed state, the necessary contact pressure is
established by the contact‘pressure spring and the atmos-
pheric pressure. The contact pressure spring automatically
compensates for the arc efesion, which is very small.

When a tripping commandis given, the energy stored in the
tripping and contactipressure springs is released by pawl
64.2. The gpening/operation is similar to the closing opera-
tion. The residual“force of the tripping spring arrests the
moving,contact 36 in the open position.

()

63.7 ——— J

63. ‘ .
63.7 64.2

48.6 Lever

489 Driver Link

49.  Contact Pressure Spring
63. Breaker Shaft

63.7 Lever

642 Latch

Figure 5b. Section through the 3AF Breaker in the Closed
Position.
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SWITCHING OPERATION

When a closing command is initiated the closing spring,
which was previously charged by hand or by the motor, ac-
tuates the moving contact 36 through breaker shaft 63,
lever 63.7, insulated coupler 48 and lever 48.6.

The forces that may occur when the action of the insulated
coupler is converted into the vertical action of the moving
contact are absorbed by drive link 48.9 which pivots on pole
support 40 and adapter 36.3.

During closing, the tripping spring and the contact pres-
sure spring 49 are charged and latched by pawl 64.2.

36. 31.

(£ ]
_l_ =

36.3 /

40,

48.6 ' '

48.9

48. \

4
4

31.  Fixed Contact

36. ¢ Moving Contact
36.3 Adapter

40. Lower Pole Support
48. Insulated Coupler

Figure 5a. Section through the 3AF Breaker in the Open
Position.

The closing spring is recharged,by thesmotor immediately
after closing.

In the closed state, the necessary contact pressure is
established by the contact pressure spring and the atmos-
pheric pressure. The contact pressure spring automatically
compensates for the arc er@sion, which is very small.

When atrippingcemmand s given, the energy stored in the
tripping and contactipressure springs is released by pawl
64.2. The©@pening operation is similar to the closing opera-
tion. The residualforce of the tripping spring arrests the
moving,contact 36 in the open position.

63.7 ——— —’J
63. — —
63.7 64.2
486 Lever

489 Driver Link

49. Contact Pressure Spring
63. Breaker Shaft

63.7 Lever

642 Latch

Figure 5b. Section through the 3AF Breaker in the Closed
Position. '
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OPERATING MECHANISM

CLOSING

The 3AF operating mechanism is equipped with motor,
spring-charging mechanism, shafts, closing and tripping
springs, ON/OFF indicator, charged/discharged indicator
for the closing spring, auxiliary switch, close/open solen-
oid, voltage plug, operation counter and required cut-off
switches.

The essential parts of the 3AF mechanisms are shown in
Figure 6.

OPENING

(See Figures 6, 7 & 8)

When opening the breaker by hand, the spring is released
by pressing the trip button 54. In the case of an electrical
command being given, the tripping solenoid 52T (54.1) un-
latches the tripping spring. The tripping spring turns the
breaker shaft 63 via lever 63.5 the sequence beingsimilar to
that for closing.

(See Figures 6, 7, 8 & 9)

When the breaker is closed by:hand, the spring is released
by pressing CLOSE button 53»In the case of remote control
the closing solenoid 52SRC (53.1) unlatches the closing
spring.

As the closinguspring relaxes, the charging shaft 62.1 is
turned by crank'62:2. The cam disc 62.3 at the other end of
the charging shaft actuates the drive lever 62.6 with the
result that breaker shaft 63. is turned by lever 63.5 via coup-
lingred 62:8. At the same time, the levers 63.1, 63.5 and 63.7
fixedyon the breaker shaft operate the three insulated
couplersyfor the breaker poles. Lever 63.7 changes the
OPENICLOSE indicator over to closed. Lever 63.5 charges
the tripping spring 64. during closing, and the breaker is
latched in the closed position by lever 64.3 with pawl roller
64.3.1 and by pawl 64.2. Lever 63.1 actuates the auxiliary
switch 68. through the linkage 68.1.

Thecrank62.2 on the charging shaft moves the linkage 55.1
by actingon the control lever55.2. The “Spring charged” in-

50.2 Charging

50.4 Motor

53. Close Button

53.1 Closing Solenoid 52,SRC
53.2 Anti-Pump Relay 52Y

54. Trip Button

541 Tripping Solenoid,52T
§5.  “Closing Spring,Charged” Indicator
55.1 Linkage

58. Open/CloséIndicator

60. Mechanism Housing
61.8 Shock Absorber

62. Closing Spring
64. Tripping Spring
68.  Auxiliary Switch
68.7, Pin Plug

50.2 50.4

531 53. 687

54.1

54.

60. 618 64.

Figure 6. 3AF in the Closed Position with the Closing and Tripping Springs Charged.

— s L o ——— —-— [ _ ) - [ ] [} [ )
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OPERATING MECHANISM

CLOSING

The 3AF operating mechanism is equipped with motor,
spring-charging mechanism, shafts, closing and tripping
springs, ON/OFF indicator, charged/discharged indicator
for the closing spring, auxiliary switch, closelopen solen-
oid, voltage plug, operation counter and required cut-off
switches.

The essential parts of the 3AF mechanisms are shown in
Figure 6.

OPENING

(See Figures 6, 7 & 8)

When opening the breaker by hand, the spring is released
by pressing the trip button 54. In the case of an electrical
command being given, the tripping solenoid 52T (544) un:
latches the tripping spring. The tripping spring tufns the
breaker shaft 63 via lever 63.5 the sequencebeingsimilarto
that for closing.

(See Figures 6, 7,8 & 9)

When the breaker is closedby hand, the spring is released
by pressing CLOSE button 53;In the case of remote control
the closing solenoid,52SRC((53.1) unlatches the closing
spring.

As the closing”springirelaxes, the charging shaft 62.1 is
turned by crank 62.24The cam disc 62.3 at the other end of
the charging shaftfactuates the drive lever 62.6 with the
result thatbreaker shaft 63. is turned by lever 63.5 via coup-
ling rod:62.8:At the same time, the levers63.1,63.5 and 63.7
fixed ‘on_the“breaker shaft operate the three insulated
couplersfor the breaker poles. Lever 63.7 changes the
OPENI/CLLOSE indicator over to closed. Lever 63.5 charges
theytripping spring 64. during closing, and the breaker is
latched in the closed position by lever 64.3 with pawl roller
64.3.1 and by pawl 64.2. Lever 63.1 actuates the auxiliary
switch 68. through the linkage 68.1.

The crank 62.2 on the charging shaft moves the linkage 55.1
by acting on the control lever 55.2. The “Spring charged” in-

50.2 Charging

50.4 Motor

53. Close Button

53.1 Closing Solenoid 52 SRC -
53.2 Anti-Pump Relay 52Y

54, Trip Button

54.1 Tripping Solenoid, 52T

55. “Closing Spring Charged” Indicator
55.1 Linkage

58. Open/Closedndicator

60. Mechanism Housing

61.8 Shock Absorber

62. Closing Spring

64. Tripping Spring

68.  Auxiliarg’Switch

68.7 “Pin Plug

50.2 50.4

531 53. 687

60. 61.8 - 64,

Figure 6. 3AF in the Closed Position with the Closing and Tripping Springs Charged.

i
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dication is thus cancelled. The limit switches 50.4.1 switch
in the control supply are actuated to the effect that the
closing spring is recharged immediately.

62.5 5.1 5.2

§3. Close Button

. Trip Button

§5.  “Closing Spring
Charged” Indicator

58. Open/Close Indicator

62. Closing Spring

R
£

62.5 Lever
62.5.1 Latch Roller
X 62.5.2 Latch
l 63. Breaker Shaft
- 64. Tripping Spring
64.2 Latch
643 Lever

64.3.1 Latch Roller

63. 64. .2 .3 341

Figure 7. 3AF in Closed(Position (Tripping Spring Charged and Latched)

0. "gr"_'"*'

68.1

54.
64.2

48. Insulated Coupler
50.4.1 Limit Switch

54.  Trip Button 50.4.1
63. Breaker Shaft
63.1 Lever

63.5 Lever

63.7 Lever

64.2 Latch

64.3 Lever

64.3.1 Latch Roller

68.1 Linkage

64.3.1

! 63.7 635 63. 643 48. 63.1

3 Figure 8. Breaker Shaft in the OPEN Position




DESCRIPTION

Page 12

CHARGING

(See Figures 7,8 & 9)

The charging shaft 62.1 is supported in the charging
mechanism 50.2 but is not coupled mechanically with the
charging mechanism. Fitted to it are the crank 62.2 at one
end and the cam 62.3 together with lever 62.5 at the other.

When the charging mechanism is actuated by hand or by a

motor, the flange 50.3 turns until the'drive 50.3.1 locates in
the cutaway part of cam disc 62.3, thus causing the charg-
ing shaft to follow. The crank*62.2 charges the closing
spring 62. When this has beendfully tensioned, the crank ac-
tuates the linkage 55.1 for the “Closing spring charged” in-
dicator 55. via control lever 55.2.and also the limit switches
50.4.1 for interrupting the mator supply. At the same time,
the lever 62.5 at the other end of the charging shaft is
securely locked bygthe,latching device. When the closing
spring is being charged, cam disc 62.3 follows idly, and it is
brought into positionifor closing.

55.2 50.1 2

50.1» Opening for Handcrank
50.2 Charging Mechanism
50.3 4 Charging Flange

50.3:1 Driver

504 Motor

63. Close Button
55.1 Linkage

§5.2 Control Lever

3 3.1 623 .5m,,5.1

62.8 53.

62. Closing Spring
62.1 Charging Shaft

62.2 Crank
623 Cam
62.5 Lever

62.5.1 Latch Roller
626 Drive Lever
62.8 Coupling Rod

Figure 9. Closing Assembly with Slack Closing Spring
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SHIPMENT AND STORAGE

PRIMARY LEAD CONNECTIONS

Shipping and storage considerations were described in the
GENERAL section of this manual. They should be reviewed
again at the time of installation. The breaker should be
checked again to ensure that all parts are proper. Review
lifting instructions (Figure 1).

LOCATION

The breaker should be located so that it is readily accessi-
ble for manual operation and inspection, and it has ample
clearance to other apparatus or structures. It is advisable
to provide a cement pad into which are imbedded suitable
foundation bolts. The foundation should be reasonably
level and it is recommended that .75 inch diameter anchor
bolts be used.

Place the breaker on the foundation, and tighten the hold
down bolts. The breaker must be level but no speciallevel-
ing procedures are required. The breaker is adjustable in
height for flexibility and to meet the various electrical
codes. While the breaker is being lifted into position /adjust
the leg extensions per the specific height requirement.
After the breaker has been secured on the foundation, the
electrical connections can be made 4o _the,de-energized
lines.

A DANGER

Hazardous voltage.
Will'eause personal injury or death.

The user must adjust the breaker height
to insure compliance with safety codes
for electrical clearance.

The'breaker is shipped in the open position with all springs
discharged. No blocking is used to prevent closing or trip-

ping.

The primary leads should be brought down from above the
breaker if possible, with adequate clearance to other parts,
and with the proper supportsiso that the breaker bushings
are not subjected to éxcessive strains. They should be
sized to have a capagity atWleast equal to the maximum
operating current of the circuit and within the rating of the
breaker. Connectionsyare to be made to the bolted ter-
minals of the bushings and must be securely tightened to a
clean bright surface!to assure good contact.

GRQUND CONNECTION

Diagonally opposite grounding pads are provided for con-
necting the mounting frame to ground using at least a 4/0
awg conductor. A good low resistance ground is essential
for.adequate protection.

SECONDARY AND CONTROL
WIRING

A conduit panel opening is provided in the bottom of the
relay and control power compartment for the connection of
the control circuits. The control wires should be run
separately from high voltage wiring to prevent inductive
coupling between them and should be sized for full oper-
ating current to avoid a drop in voltage below that specified
on the nameplate. All conduits should be sealed off at their
entrance to the relay and control power compartment.

Terminal blocks are provided inside the relay and control
power compartment for the connections necessary for the
control wiring, bushing current transformers and relay
panel when provided. Connection diagrams are supplied
with each breaker to show the proper connections. These
diagrams will be found in the pocket provided on the inside
of the left hand door for this compartment.

FINAL INSTALLING INSPECTION

1. Make sure that the breaker is properly set up and level
on its foundation.
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Make a check for the tightnass of all hardware on the
cabinet, adjustable legs, bushings, bus bars and
operating mechanism.

See that all bearing surfaces of the operating and
breaker mechanism have been lubricated.

Inspect all insulated wiring to see that it has not been
damaged, and test for possible grounds or short cir-
cuits.

See that all covers, doors and bolted connectors are
securely fastened.

Retouch any paint that has been damaged during in-
stallation.

Check to see that all mechanisms are free of any
packing and operate freely.

A CAUTION

Styrofoam bracing between phase barriers:
Can damage circuit breaker.

Remove bracing before energizing breaker
high voltage.

j0.

11.

12.

. Examine the vacuum interrupten.envelopes for

damage, and wipe them and otherinsulating parts with
a clean dry cloth.

Charge the closing spring manually and push the
manual close to close the'breaker.

Observe the open-clasefposition indicator and opera-
tion counter for operatiomswith a manual open.

Energize the controlycircuits. The motor-gear unit
should run toi¢hargé the closing spring then turn-off.

Closethecircuitbreaker electrically and verify that the
breaker is closed and remains closed by checking the
mechanical position indicator. Note that the motor-
gear unit will immediately run to charge the closing
SPFNG:

13.Irip the breaker electrically.

14 Repeat the close and trip operations several times.

15.

16.

Check the tripping and closin@ times from coil energi-
zation to contact break @r make:

Check the integrity of gR@wvactum interrupter by per-
forming a hi-pot on each/inteérrupter while in the open
position. The intergupter hispot is to verify that dam-
age has not occurredyduring shipment and is not in-
tended as a verification of the breakers dielectric rat-
ing. The voltage showld be raised gradually, and the
contact gapl should sustain 27 kV. 60 Hz AC for 1
minute or 38V DC for 1 minute. If it does not, the
interrupteriis fauity and must be replaced.

A CAUTION

[ X

Hazardous radiation.
Can cause personal injury.

To eliminate this hazard the low fre-
quency withstand test must be per-
formed with all covers on and doors

a

closed.

Observe the following items when hi-potting the
vacuum interrupters.

A) Test personnel should remain at least 6 feet (180

cm) away from the interrupter being tested.

B) Tests should be performed with normal metallic

panels installed, and test personnel should posi-
tion themselves to take advantage of the shielding
provided by the metallic barriers.

C) The circuit breaker bushings and metallic midband

on the interrupter may retain a static charge after
the hi-pot test, so discharge with a grounded probe
before handling.

A DANGER

Hazardous voltage.
Can cause personal injury, death or
damage circuit breaker.

Do not touch or service until you have
de-energized the high voltage, grounded
the entrance bushings and turned off
control voltage.




INSTALLATION

Pagewd

NOTE With respect to X-radiation: (No hazardous

X-radiation is produced with closed contacts or
with open contacts with rated operating
voltage applied to them.)

17. An alternate method to check the vacuum interrupters
for vacuum is as follows:

A) Isolate and open the breaker then detach the in-

sulated coupler 48 from lever 48.6. See Figure 11.

B) The atmosphere pressure will force the moving con-

tact of a hermetically sealed interrupter into the
closed position, causing lever 48.6 to move into the
position shownin Figure 11. Aninterrupter that has
lost its vacuum will not move closed after being
forced open.

C) A vacuum interrupter may be assumed to be intact

14.
16.
40.

if it shows the following characteristics:

An applicable closing force has to be over-
come when lever 48.6 is moved to the open
position by hand. See Figure 12. When the
lever is released, it must automatically
return to the closed position and thefjycon-
tacts must be heard to close.

After checking the vacuum, refit the levef48,6te.the
insulated coupler 48.

4. |

48.6

48,5 |

16.

48.

‘a7—14
Cross Arm 485 Pin "

Post Insulator 48.5 Lever
Lower Pole Support 48. Insulated Coupler

Eigure 10. Lower Pole Support with Insulated Coupler

Figure 12. Procedure to Check Vacuum

18. Thevacuum breakeris now ready for normal operation.
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JI-

TYPICAL SCHEMATIC

The controls for the SDV-25 breaker are mounted in the
3AF mechanism housing. The controls consist of the motor
cutoff switch 50.4.1 (Figure 8), anti-pump relay directly

below the pin plug 68.7 (Figlire;6) auxiliary switch 68
(Figure 6), and the close lockout switch directly behind the
manual trip button.

X0 A A1
21
Ls21
22
A1 X0 \ A2
- \
° 41} 52 2L Ls3
D2 421 b 22
02 22}, 52 13] 52
Skisae 21T Y 4] Y
2 3, 52 .
3] Y
=
: 3| Ta
S &9
| A A2
Vi o2
e

L

13
, 52
2l | 22 14‘[ 59 @
2 A2
\A J

X0 B1

X0 09 C10 C11 C12

2 54 .L52 61
Pt

bes_l_am b731_

C13 C14 C15 C1G

52 64_L52 7l 52 7_L52 %sz 84_1_52 9%52 9_1_5210%52 101L52111 52 114_1_521 %52 12_Lsz
2 22

beﬁ_agz b 931_ 10

X B9 31 D10 B11 D11 B12 D12 B13 D13 Bi14 D14 B15 D15 B16 D16

103{*’112 b 1131'31 b 1251'

Figure 13. Control Scheme for 3AF Operator
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SPRING CHARGING

TRIPPING

The spring charging power is supplied through plug ter-
minals A1 and D16 (Figure 13). The LS21 and LS22 switches
are shown with the closing springs discharged. When the
control is energized, the motor 88 starts to charge the
springs. The LS21 and LS22 switches are operated by con-
trol lever 55.2 (Figure 9) mounted on the charging mecha-
nism 50.2 (Figure 9). The charging shaft revolves to the
position of applying full tension, dead center, to the
springs. Beyond this position the LS21 and LS22 switches
are actuated and the motor is cutoff.

CLOSING

When the close command is given, the circuit from plug tef-
minal A2 through 52b, two sets of 52y contacts, LS8,LS9te
plug terminal B2 energizes the closing coil 52 SRC.

As soon as the closing springs are discharged (the' LS3
switch contact closes to energize the 52Y relay. [f¢he close
control switch remains closed, the "52Y ‘relay/remains
picked up through contact 52Y. The contrahswitch has to
be released to reset the close circuitifor another closing
operation. This forms the anti-pumping relay circuit which
prevents the circuit breaker fromrreclesing immediately
after a trip-free operation. If control power is momentarily
lost during closing, upon re-energization, the 52Y relay
picks up instantaneously through contact LS3 maintaining
the anti-pumping refay, cireuit prior to complete spring
charging.

When the trip switch is closed the circuit from plug ter-
minal C2 through 52a to plug terminal D2 energizes the trip
coil 52T.

RECLOSING

Theclasing spring isrecharged automatically as described
above. Therefore, when the breaker is closed both its
springsfare charged (the closing spring charges the trip-
ping, spring during closing). As a result, the breaker is
capable of an O-t-CO operating cycle (dead time “t” is 0.3
seconds).
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i Not Charged L |
' LS3 Closed, 52Y -~ "
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Figure 14. Complete Closing Sequence
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( Trip Command )

52T Can Only Be
Activated When
52a (NO) is Closed
i.e. Breaker Must
Be Closed

52T Unlatches the
Tripping Spring

Circuit Breaker
Trips

ContinuousiClosing
Command

:

52SRC Unlatches Closing Spring
and Breaker Closes

:

LS2157LS22 and LS3 Are Closed
Because Closing Spring is Slack

I

Before Motor 88 Has Recharged

the Closing Spring and Reopens

LS3, 52Y Picks Up and Locks In
(Via the NO Contact)

|

52Y Interrupts the Circuit of
52SRC with 2 NC Contacts

I

Figure 15. Complete Tripping Sequence

52SRC Cannot be Reactivated
Until the Continuous Closing
Command is Interrupted

Figure 16. Complete Anti-Pump Sequence
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GENERAL

Adjustable items are factory set and checked before and
after numerous mechanical operation on every breaker to
insure correctness. No adjustment checking should be
necessary on new breakers. If a malfunction occurs, check
for hidden shipping damage.

The following will help you make the correct adjustments
when replacing a broken or worn part.

CIRCUIT BREAKER TIMING

A comparison of circuit breaker timing at any period of
maintenance with that taken when the breaker was new
will indicate the operational condition of the breaker
mechanism.

Closing Time 83ms*
Spring Charging Time 15s
Opening Time 32 ms’

“The value applies to the normal control voltage value.

Closing Time = The time from instant of command initia-
tion until contacts are closed'in all three
poles.

Opening Time =The time from inStantiof command ini-
tiation until the contaéts open in all three

AUXILIARY SWITEGH

The breaker is equipped withia 22stage auxiliary switch of
which 11 stages are 52a coptacts and 11 stages are 52b
contacts. However, only 10)stages of each are used. Nine of
the 52a stages are available for customer use and one is
used within the @perator for the trip circuit. Nine of the 52b
stages are alsOiavailable for customer use and one is used
within the operatorfor the close circuit. The remaining 52a
and 52b stageis'normally not used and reserved for oper-
ator when a special control function is required. The aux-
iliary switehaalso has an impulse contact that closes during
amopen or close operation for 10 ms. The impulse contact
is‘Aermally not wired.

The individual contacts of the switch can not be adjusted.
The only adjustment is to change the length of the switch's
coupling rod which will effect the ON and OFF position of
all switch stages. The switch need only be adjusted such
that the contacts are operated before the limit positions of
the breaker. The coupling rod length is changed by the ad-
justment screw at the lower end.

As a special feature the breaker can be fitted with a type
Q-10 auxiliary switch with (10) stages. Each stage can be
adjusted to be an 52a contact or 52b contact. Refer to
figure 18 for features of this switch.

poles.
ROTOR
ASSEMBLY
Spring
Shell \ Retainer
Retgining @ Stud
Rotor Ring ) .
Assembly \\ Nut Bearing

Stationary
Contact

Bearing

=
:J/\ Mounting

Bracket

Mounting
—— Bracket

Figure 17. Type Q

-10 Auxiliary Switch
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TRIP LATCH ADJUSTMENT

(See Figure 18)

Apply steady pressure to the armature of the opening
solenoid 54.1, (Figure 6). The trip latch should release the
opening spring before the limit position of the armature is
reached. The armature should have a free travel of .39t0.6
inch (10 to 15mm) before picking up the load of the trip
latch. The armature stroke can be reduced by screwing out
the adjustment screw and increased by screwing in the
same adjustment screw. Secure the final adjustment by
means of the lock nut. See Figure 18 for location of adjust-
ment screw.

Adjustment Screw
for Opening Solenoid
and Trip Latch

Figure 18. Location of Trip LatchiAdjustment Screw

CLOSE LATCGH/ADJUSTMENT

(See Figure 19)

Applysteady pressure to the armature of the closing solen-
oid 531, (Figure 7). The close latch should release the
clesifg,Spring before the limit position of the armature is
reached. The armature should have a free travel of .39to .6
in. (10:to 15mm)before picking up the load of the close latch.
T.he close armature is not adjusted, however, the travel of

the closing cam support roller on(theg€lasing latch can be
checked. The support roller onythe clasing fatch should
have an overlap of .31 in (8mm). See Figure 8, item 62.5.1
and item 62.5.2.

Area Wiped Clean By
Overlap of/Latch Roller

8§ mm

Latch

Grease
Closing Latch Roller

Figure™9. Closing Latch Measurement

MOTOR CUT-OFF & ANTI PUMP
CONTROL SWITCHES

The control lever that actuates the motor cut-off and anti-
pump control switches is adjusted at the factory and
should not require field adjustment. This same lever
operates the Spring Charged—Spring Discharged in-
dicator. However, adjustment of the actuation of these
devices can be made by bending the metal tab on the con-
trol lever 55.2, (Figure 9) up or down.

VACUUM INTERRUPTER STROKE
ADJUSTMENT

The final adjustment of the interrupter stroke must be made
only after the interrupter has been operated a number of
times no-load to set the interrupter’s contacts. The standard
number of open-close operations fora new interrupter is 300.
Only after the mechanical operations should the interrupter
stroke be set at .63 in. +.040 (16mm + 1Tmm).

New breakers will be shipped with a minimum of 300 me-
chanical operations logged on the operator and the stroke
adjustment made. Replacement interrupters will be sup-
plied with 300 mechanical operations to set the contacts.
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Step #1

Step #2

Step #3

Set breaker in the open position with opening and
closing springs discharged. Remove all electrical
power from breaker controls.

With the manual slow closing hand lever close
the breaker. When the interrupter is closed the
contact erosion mark must be fully visible. See
Figure 22.

Measure and record the dimension "X," as shown
in Figure 20.

. 3

Step #4

Step #5

Step #6

With the hand lever, as inl Step#2, hold down on
the breaker shaft withyone hand and with the
other hand release the trip latch and allow the
breaker to slow open.

Measure and4ecorddimension “X," as shown in
figure 20. The differénce between X, and X, is the
interrupter stroke,

Should the interrupter stroke not be within limits,
.63 in./+ 040, the eye bolt on the end of the
couplinggrod can be screwed “in” to increase or
“Qut™te decrease the interrupter's stroke. Tighten
thelocknut on the eye bolt after any adjustment.

Figure 20. Contact Measurements Travel

CONTACT PRESSURE SPRING STROKE

The stroke of the contact pressure spring is the difference
in the length of the spring when'the breaker is closed and

opened.
inches.

Step #1

Step #2

Step #3

The pressure,spring stroke should be .17 to .44

Set breakeriin,the open position and measure the
length of the ‘contact pressure spring for each
interrupter. Record this dimension as “Y,”, see
Figure 21¢

Set\breaker in the closed position and measure
thellength of the spring. Record this dimension as
Ny

The stroke of the contact pressure spring is the
difference between Y, and Y,. The contact pressure
spring stroke has been preset at the factory and
cannot be changed.

Y,—Y, = Spring
Stroke

Figure 21. Contact Pressure Spring Measurement
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CONTACT EROSION MEASUREMENT

Siemens vacuum breakers are provided with a factory
reference dimension for each interrupter. This factory
dimension is recorded on a decal in proximity to the
interrupter, along with the serial number of the interrupter.
The reference dimension is measured from the outer edge

surface of the terminal clamp/(Figure 4, Item 29.2), with
the breaker in the closed position. T o determine the amount
of contact wear. measure thisidistance with depth micro-
meters or a caliper (breaker closed). If the measured
dimension exceeds themfactory dimension by more than
0.090 inch, the interrupter sSAiguld be replaced.

of the moving pole support (Figure 4, Item 40) to the flat

ADJUSTMENT SUMMARY
Setting Adjustment
Circuit Breaker Timing:
Closing Time 83 ms None
Spring Charging Time 15s None
Opening Time 32 ms i None
Auxiliary Switch: 1
Type 3SV9Z (Part of Operator) 52a Individual contacts
52b not adjustable. Switch'’s
coupling rod length ;‘
changed to effect “ON” |
and “"OFF” position of
] all stage. |
Type Q-10 (Spécial Feature) 52a & Individual contacts !
52b ; adjustable in 15 degree
} increments. |
[
Close Latch 31in. g None f
] i
Motor Cut-Off Switch Open with spring ! Bend tab on control '
charged. Close with lever. "
spring discharged.
Vdaecuummlnterrupter Stroke .63in £ .040 Coupling rod length
Contact Erosion Measure None |
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INSPECTION SCHEDULE

HYDRAULIC SHOCK ABSORBER

Always inspect a breaker which has interrupted a heavy
fault current. All current carrying joints should be in-
spected to be sure all contact surfaces are free of pro-
trusions or loose hardware.

Once a year, a general visual inspection must be carried

out and, if necessary, the outer insulating parts wiped

down.

Breaker Mechanism: The operating mechanism must be
oiled and lubricated every 10 years or after 10,000 open-
close operations.

Vacuum Interrupters: The life expectancy (number of open-
close operations) of the interrupters is a function of the
breaking current. They must be replaced after 30,000
mechanical operations or when the contacts have eroded
by the maximum amount.

CONTACT EROSION

See instructions, page 23.

INTERRUPTER VACUUM

A hi-pot test should be appliedito thefopen interrupter con-
tacts of each phase.

An alternate method to checkithé vacuum within the inter-
rupters is to observe iflatmaespheéric pressure will force the
moving contact shiut.

- 4 cauTioN

Hazardous radiation.
‘ ‘ Can cause personal injury.

— To eliminate this hazard the low fre-
‘ quency withstand test must be per-
formed with all covers on and doors
closed.

The 3AF mechanismis equippgd with a hydraulic shock ab-
sorber and a stop bar that functions when the breaker
opens. See item 61.8 Figure6. The shock absorber should
require no adjustmentiHowever, at maintenance checks,
the shock absorbér should be examined for evidence of
leaking. If evidenge of fluid leakage is found. the shock ab-
sorber must bemeplaced to prevent damage to the vacuum
interrupter bellows:

INTERRUPTER REPLACEMENT

Replacement interrupters are furnished as a complete
assembly. They have been completely tested and dielec-
trically and mechanically conditioned. The interrupters,
wheninstalled, do not require that they be operated no-load
a set number of times or voltage tested to condition the
contacts.

Before starting any work the breaker should be isolated.
short-circuited and grounded. Disconnect the auxiliary
supply and open and close the breaker by hand until both
springs have been discharged.

It is recommended that one interrupter be removed and
replaced completely rather than removing two or more in-
terrupters at a time. The following is a step-by-step pro-
cedure for exchanging an interrupter

1.0 Removing an Interrupter
(Figures 4, 53, 5b & 10)

1.1 Loosen the bolt on terminal clamp 29.2.

1.2 Remove pin 48.5 from insulated coupler 48 and levers
48.6.

1.3 Remove the pin from adapter 36.3.

1.4 Remove the bolts on struts 28 at the upper pole sup-
port 20.

1.5 Remove the centering ring 28.1.

1.6 Remove the large bolt of pole support 20 at insulator
16.1.

1.7 Lift off the complete pole support 20 together with the
vacuum interrupter 30.

1.8 Remove the nut on terminal post 31.2 and detach the
vacuum interrupter 30 from the pole support 20.

Installing an Interrupter
(Figures 2, 4, 5a, 5b & 10)
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GENERAL

Thorough, periodic inspection is important to satisfactory
operation. Inspection and maintenance frequency depends
on installation, site, weather and atmospheric conditions,
experience of operating personnel and special operation
requirements. Because of this, a well-planned and effective
maintenance program depend largely on experience and

practice.
A DANGER

Hazardous voltage and mechanisms.
Severe personal injury due to electrical
shock. burns and entanglement in mov-
ing parts cr property damage will result
i1 safety instructions are not followed:

Do not service or touch until yolphave
de-energized high voltage. groundediali
terminals and turned off contrel voltage.

Cniy qualified personnel shouid)work
oroor around this eguipmenyt after be-
coming thoroughly@tamiliar with all warn-
ings. safety notices@nstréctions and
maintenance procegures eentained here-
in. The successful “amd safe operation
of this equipmenty,s, dependent upon
oroper handling. gnstallation. operation
and maintenance,

Faiture (o properignaragain the equipment can result in
severe persefial pjuryipproduct failure and prevent suc-
cesstul fun€tion®wg of connected apparatus. The instruc-
tions contamed hefein should be carefully reviewed,
understood andpl@’owed. The following maintenance
procedures should e performed regularly:

STEP 1
B¢ sure that the circuit breaker and its mechanism 1s
disconnectad from all electric power. both high vol-
tage, and control voltage. before it is inspected or re-

petrmd

STEP 2
Atter the: circunt hreaker has been disconnected from
power hines, attach the grounding leads properly be-

fore: touching any of the circuit breaker parts.

STEP3
Inspect the operating mechanism periodically and
keep the bearing s@irfaees“of the toggles. rods and
levers adequately lubricated where required.

STEP 4
Keep the mechanism¢lean.

STEPS
Be sure the circuit breaker 1s well grounded.

STEP 6
See that bolts. nuts. washers, cotter pins and all ter-
minal cepfections are in place and tight.

STEP 7
fAspect the bushing (insulator) supports, as the vibra-
tion due to tne operation of the circuit breaker may
cause the bushings to move slightly and result In
foose hardware.

STEP 8
Clean the bushings at regular intervals where abnor-
mal conditions such as salt deposits. cement dust or
acid fumes. prevail to avoid flashovers resulting from
tne accumuiation of foreign substances on bushing
surfaces.

STEP 9
Clean and. if necessary, dry the insulating materials
across the interrupter and to ground or parts of dif-
ferent potential.

STEP 10
At all inspections operate the circuit breaker by hand
to see that the mechantsm works smoothly and cor-
rectly before operating it with power.

STEP 11
When servicing, be certain to ground the opposite
ends of the interrupter and the midband rings follow-
ing the removal of the circuit breaker from service or
following dielectric testing before attempting to han-
dle interrupters.

This checklist coes not represent an exhaustive survey of
maintenance steps necessary to ensure safe operation of
the equipment. Particular applications may require further
procedures. Should further information be desired or
should particular problems arise which are not covered
sufficiently for the purchaser’s purposes, the matter should
be referred to the local Siemens sales office.

The use of unauthorized parts in the repair of the equip-
ment. tampering by unqualified personnel, or incorrect
adjustments will result in dangerous conditions which can
cause severe personal injury or equipment damage. Fol-
low all safety instructions contained herein.
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NOTE The replacement interrupter will be equipped
' ~ with adapter 36.3 that has been adjusted at the
factory. Do not alter the adapter setting.

2.1 All copper contact-making surfaces should be condi-
tioned before assembly. This is done by rubbing the
surfaces vigorously with criss-crossing strokes until
bright metal shows. Wipe off any metal dust with a
clean rag, apply a film of acid-free vaseline to the sur-
face and then bolt them together immediately. Make
sure that the steel brush employed is used only for
copper. The silverplated surfaces must be wiped off
with a clean rag only and not wire brushed.

2.2 Position the vacuum interrupter 30 in the pole support
20 with the evacuation nipple on the center section of
the interrupter facing the mechanism housing 60.
Then screw the nut (complete with flat washer and
lock washer) on to terminal post 31.2 finger-tight.

2.3 Insert vacuum interrupter 30 together with the upper
pole support 20 in the lower support 40. Slipthe termi-
nal clamp 29.2 into position and screw pole support
20 on the post insulator 16.1, making a finger-tight
joint.

2.4 Refit the struts 28 to pole support 20,withoutgighten-
ing the screws.

25 Couple levers 48.6 and drive links'48.9 to adapter 36.3
using the pin supplied with the,interrdpter.

2.6 Push terminal clamp 29.2 against,the locking ring on
the moving terminal 36.1 and,position interrupter 30
so that its groove faces, the/connecting surface of
flexible strap 29.1. dFighten‘the bolt of terminal clamp
29.2 with a torque of 40 Nm, taking care to see that the
copper terminalof thesinterrupter is not subjected to
an undo bending mement. This is achieved by tighten-
ing thedolt in"the mmanner shown in Figure 23. Use a
corresponding wrench to hold the nut.

2.7 Align pole support 20 correctly and tighten the bolt on
insulator 16.1 and those on struts 28.

2.8 Tighten the nut on terminal post 31.2, holding the
vacuum interrupter firmly and operate levers 48.6 by
hand'to see whether the moving contact of the inter-
rupter moves freely. If need be, undo the nut on termi-
nal post31.2 and adjust the interrupter in pole support
20 by turning and moving it slightly.

29 Press centering ring 28.1 against the interrupter neck
and bolt on.

Vacuum Interrupter30.

Terminal 36.1

HeldingTool

Torque Wrench
Terminal Clamp 29.2

P = Direction of Force

Figure 23. Procedure to Tighten Terminai Clamp

2.10 Link insulated coupler 48 and lever 48.6 together by
means of pin 485 and lock the pin in position.

2.11 Openand close the breaker several times no-load and
then check to see that all the screwed joints are tight.

3.0 Checking the Contact Stroke

3.1 Trip the breaker.

3.2 Remove pin 485 as described in step 2 under adjust-
ments. The interrupter contacts must now close avto-
matically.

3.3 Measure the distance between the lower edge of the
lateral cutout in pole support 40, and the lower edge
of terminal clamp 28.2, using Vernier calipers.

3.4 Press the lever 48.6 back to the open position and
reinsert pin 48.5 and repeat the above measurement.
Note that the pin can be only reinserted in the hold it
was removed from.

35 Determine the differerice between the dimensions
taken in steps 3.3 and 3.4. The stroke must be be-
tween .59 to .67 inches (15 to to 17mm). The setting
can be adjusted by aitering the setting of the eyebolt
on the insulated coupler 48. If the stroke is excessive
turn the eyebolt out and if it is too short, turn the
eyebolt in. Recheck the stroke after each adjustment.
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- TYP 3 Places

Figure 24. Points To Be Lubricated

RE-LUBRICATING

The main points tagi'be jubricated with Centoplex 24DL
Siemens number W2962-020)7are all bearings and sliging
surfaces indicated inWfigyure 24. All points not marked
(bearings, articulated joints and auxiliary switch) shouid
be treated with Ritzol corrosion protection agent 7.2
(Siemens number 004337-507-051).

To relubricateythe mechanism, detach its cover. Lubricate
all the appropriate points, starting at the top left and work-
ing through systematically. Parts that are not rigidly fixed
shouldibe moved slightly to and fro to let the oil penetrate.
Following,this, operate the breaker several times to test it.

In addition to the usual maintenance tools required for
breaker maintenance there are two special devices
available.Oneis a hand crank to manually charge the clos-
ing spring and the other is a hand lever to manually slow
close the breaker.

The hand crank is used to charge the closing spring
without control power. To use the hand crank insert the
end with the roll pin into the opening provided 50.1 on the
charging mechanism 50.2 (Figure 9). A total of fifty clock-
wise turns is required to compietly charge the closing
spring. The spring cannot be over charged with the hand
crank and will not engage with counter clockwise turns.

The manual slow close hand lever is used to close and
open breaker without using the closing spring. To use the

SPECIAL TOOLS

hand lever insert the square end, with bend pointing down,
between the long brass pin on lever 63.5 and breaker shaft
63 (Figure 7 and 8). A slow downward motion on the end
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of the lever will rotate the breaker shaft thereby closing the
breaker. A full rotation of the shaft is required for the trip
latch 64.2 and latch roller to engage (Figure 8).

These devices are listed and can be obtained from the
factory.

Hand Crank
Hand Lever

72-151-064-501
72-150-745-002

REPLACEMENT PARTS

A list of replacement parts is sent with the breaker. A sup-
ply of these parts may be kept on hand so that the emer-
gency repairs can be made without waiting for a shipment
from the factory. Orders for replacement parts should be
addressed to the nearest Siemens sales office and should
include:

1. Breaker Serial Number.

Type and rating of breaker from the nameplate.

. Control voltage (if applicable) from the;nameplate.
Description of part.

. Instruction book number, figure number;and reference
number. If none exists, a descriptionof sketch should
accompany the order.

oo W N

6. Quantity required.

The breaker has a combinationyof inch and metric hard-
ware. All the hardware used within the operator and
interrupter mounting isgmetriciuwhile all the remaining
hardware used on the(bushing and bus mounting and
cabinet assembly, is_inch., Avoid using the wrong tools
when replacing anyfhardware.

BUSHING

Bushings should be cleaned at regular intervals where
abnormal conditions prevail. The bushing can be replaced
by removing the bus to bushing stud hardware and
clamping nbts on bushing mounting flange without affect-
ing, any other breaker part or adjustment. The breaker
can\be equipped with three bushing types. Refer to
breaker approval drawing for bushing type provided and
dimensions.

1. Qil Filled Porcelain

This bushing is equipped with an upper porcelain
housing, an oil sight gauge, a cast aluminum mount-
ing flange and ground sleeve and cast epoxy lower

housing. The oil leyel in the“transparent oil reservoir
will vary with temperature as shown:

Oil Level Oil Temperature

High 65 Degrees C (149 Degrees F)
Normal 25 Degrees C ( 77 Degrees F)
Low -40 Degrees C (-40 Degrees F)

Since thegtemperature-pressure relation for the c¢il and
the g€xpansion space was established at 25°C, the
bushingfill plug should be removed and oil added
only at 20°C-25°C.

2. Dry Type Porcelain

This bushing is a one piece porcelain with a center
through conductor. The mounting flange is part of the
porcelain structure and mounted with a two part clamp-
ing flange.

BUSHING CURRENT
TRANSFORMER

The high voltage bushings extend through bushing cur-
rent transformers mounted in the cover of the high vol-
tage compartment. Three transformers are stan-
dard on each vacuum breaker, however, the BCT name-
plate should be checked for the exact number, location
and rating. Space is available for 12 BCT's per breaker.
The bushing current transformer connections are wired
to separate terminal blocks located in the control and
relay compartment.

A DANGER

Hazardous voltage.
Will cause personal injury, death or
damage circuit breaker.

Current transformers must not be op-
erated with an open circuit and must be
either connected to a burden or short
circuited and grounded at the terminal
blocks.




$
'
.
‘
|
:
:
’
.
i
"
N

MAINTENANCE

Page 29

RELAY PANEL

The breaker can be equipped with a relay panel when re-
quired. A relay package can be supplied on a hinged panel
mounted in the front of the control compartment. The follow-
ing items can be accommodated on the swing out panel:

1. Breaker control switch with red andagreen indicating
lights

2. Three overcurrent phase relays

3. One overcurrent ground rglay,

4. Three ammeters

5. One automatic reclosingirelay

Refer to the wiring and sehematic diagrams, and other in-
struction literaturefshipped with the breaker for additional
specific relay requirements.
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