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conflicing or incomplete information in this manual

The instructions contained within this manual are necessary for the safe installation, maintenance and operation of this equipment. If this manual is
misplaced or lost. replacement manuals are available through the local Siemens sales office.

These instructions do not purport to cover all details or vanations in equipment, nor 1o provide for every possible contingency to» be met in
connection with nstaiiation. operation or maintenance. 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 contents of this instruction manual shall not become part of or modify any prior or existing agreement, commitment or relationshi‘p. The sales
contract contains the entire obligation of Siemens. The warranty contained in the contract between the parties is the sole warranty of Siemens. Any
statements contained herein do not create new warranties or modify the existing warranty.

If drawings or other supplementary instructions for specific applicaticns 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 efficiertly 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
1S given rigorous mechanical tests after which 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 according to the ANSI
C57.13 standards

The instructions inciuded in this book are necessary for
safe installation, maintenance and operation and to aid
you in obtaining longer and more economical service
from your Siemens circuit breakers. 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 following these instructions, difficulties
should be avoided. However, they are not intended to
cover all details or variations that may be encountered in
connection with the \nstallation, operation and main-
tenance of this equipment.

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

ALERTS

Distinctive signal words (DANGER. WARNING, CAUTION)
are used (n this nstruction book to indicate degrees of

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

DANGER Indicates death, severe personal injury
or substantial property damage will
result if proper precautions are not
taken.

WARNlNG indicates death, severe personal injury
or substantial property damage can
result if proper precautions are not
taken.

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

A DANGER

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

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 instaltation, construction and
operation of the equipment, and the hazards involved. In
addition, he has the following qualifications:

a) ls 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 n the proper care and use of protective
equipment such as rubber gloves, hard hat, safety
glasses or face shields, flash clothing, etc.. in accoro-
ance with established safety practices.

c) is trained in rendering first aid.

DESCRIPTION

The type SDV-2 circuit breaker is a three phase ¢istribu-
tion type outdoor unit. The breaker is equipped with a
trip-free stored energy operating mechanism and one
vacuum interrupter per phase. This br=aker offers depend-
able 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. relay and control
power compartment and adjustable legs.

Current transformers are usually furnished with the circuit
breaker. The standard breaker inciudes three cutrent trans.-
formers. however, two standard type transformers can be
supplied per bushing for a total of twelve transformers per
breaker.

RECEIVING INSPECTION

The type SDV-2 circuit breaker is transported from the
factory completely assembled and tested. and is carefully
inspected and packed. The breaker is shipped with the
contacts open. and both the closing spring and tripping
springs are discharged.

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

NOTE Damage claims must be processed within the
T time period specified by the carrier. Siemens
cannot be held responsible for shipping dam-
age. either external or internal, if the inspec-
tion 1s not made and claim forwarded within
the set time himit.
Check the vacuum breaker against the shipping list and
keep all identification tags and the instruction book so they
are available. A pocket has been provided inside the control
power compartment door that contains the instruction
book and the schematic and connection diagrams. Retain

all records and identification data since this must accom-
pary any later inquiry concerning the breaket.

HANDLING

Hand!e the breaker by use of sling and lifting lugs or with
forklift when breaker is on a skid. Lifting lugs are pro-
vided on each side of the breaker so that the unit may be
lifted by use of a sling and hooks of the proper size.
(Refer 10 the breaker nameplate for weight). Be sure that
forklift biades pass completely under the breaker.

See Figure 1 for lifting of breaker with sling.

Length
Model (In.)
SDV 15-2 60
SDV 25-2 60
SDV 38-2 120

H | i

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 internat parts kept dry with
the compartment heaters or other space heaters that will
maintain the inside 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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DIELECTRIC DATA

The SDV-2 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 C37.04-1987
consohdated standards. The higher the site altitude, the
jower the tnsulating capacity of the air. The decrease in In-
sulating capacity i1s neglected by standards for uititudes
of up to 1000m above sea tevetl. For higher altitudes, the
values of power-frequency withstand voltage. lightning
impulse withstand voltage and rated continuous current
must be corrected in accordance with Table 1

Table 1
Altitude Correctlon Factors, k
Altitude Rated Maximum Rated
Volitage and Continuous
ft (m) Insulation Level Current
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 determin-

ing factors for intermediate altitudes.

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

Table 2
Dielectric Ratings

SDV-2 Model 15 { 25 | 38

Rated power frequency
withstand voitage kv 50| 60! 80
(kV rms) at 60 Hz

Rated lightning withstand kV

1
voltage (1.2/50us) max. 110 | 150 | 170

Breaker
in Closed KV |142 | 194 ) —

Position KV |126 | 172 —
Only

Chopped wave 2us
Chopped wave 3us

Normal Temperature Range

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

SDV-2 Model 15 25 38
Rated max. voltage 15.5 25.8 38
Rated frequency Hz 60
Rated continuous current A See Nameplate
Rated short-circuit current kA See Nameplate
Transient recovery voltage under — As Per ANSI

terminal fault conditions
Rated making current kKA 1.6 x rated short-circuit breaking current
Rated duration of short-circuit S 3

Rated duty cycle

0-0.35-C0O-155-C0O-155-CO-1 55-CO

ot
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_ MECHANICAL DATA

Operating Times

Minimum command duration cycles 3

Ciosing time cycles 50

Opening time cycles 19

Arcing time at 60 Hz cycles 1

LInterrupting time at 60 Hz cycles 3 Breaker Weights

Breaker, complete without SDvV sDv SDV
_(«Ve!a‘nyaC;karlgre 15kV | 25kV | 38 kV

lbs. 1600 1700 1850

ONTROL DATA

Tripping and Closing Coils

Rated voitage Vdc ! 48 125 250 Vac @ 115 230
Tripping coil A €2 5.4 2.0 A 5.0 19
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

I Rated normal current A 10
Making current A 30
Breaking Capacity -

. Ohmic Loada.c.ord.c. 2200W
L Ind. Load at 220V d.c. 200W
Motor

f
Rated voltage Vde. ! 48 125 250 Vac® 115 230
Continuous current A ‘ 6.0 25 15 A 45 25
Charging time Sec 10.0 78 l 8.0 Sec 8.3 8.6
' Voltage Range is in accordance with ANSI

s o 7 He;rters o

““ligh voltage compartment w2200 TERMINALS
Control and relay compartment w 100

. Low temperature (Special -40°C) ] wo 540 @ Permissable conductor tension per connecting joint applied
1 Thermostat controlled and set 1o turn off at 95° ¢ in any direction static + dynamic 100 LBS

2 Thermostat controlied and set to turn on at10° F
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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 guids 35. The
metal bellows 34 follows the travel of the moving contact
and seals the interrupter against the surrounding atmos-
phere.

31.2
311
“32.
33, KR
36.
_L _ﬂ
32 —
34,
35. =
36.1
LL:- 36.2
31. Fixed Contact 34. Meta! Bellows
31.1 Washer 35. Guide
31.2 Terminal Post 36. Moving Contact
32. Insulator 36.1 Terminal
33.  Arcing Chamber 362 Mechanica! Coupling

Figure 2. Section through a Vacuum Interrupter

The Arc-quenching Principle

When the contacts separate, the current to be interrupted
initiates a metal vapor arc discharge and flows through this
plasma until the next current zeso. The arc is then extin-
guished and the conductive metal vapor condenses on the
meta! surfaces within a matter of microseconds. As a
result, the dielectric strength in the break builds up very
rapidly.

The contacts are designed so that the self-generated field
causes the arc to travel. This prevents localized over-
heating when interrupting large currents.

The metal vapor arc discharge can only be maintained if a
certain minimum current flows. A current that does not
attain this level is chopped prior to current zero. This chop-
ping current must be kepttoa minimum 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.

e
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GENERAL

A SDV-2 circuit breaker is shown in Figure 3. The breaker
-onsists of three main sections: the high voltage compart-
nent. the contro!l and relay compartment, and adjustable
legs.

HIGH VOLTAGE COMPARTMENT

"he high voltage compartment supports six entrance
bushings, and encloses the bushing current transformers.
three vacuum interrupters supported by six stand-off
nsulators. current carrying bus bars and various current

" sonnections and operating linkage assemblies. It consists

—

of a corrosion resistant enclosure with isolating phase

trers between pnhases and a dead front to the operating
Jmpartment and the control and relay compartment.
che bushing mounting surface is sloped to provide for
positive water run-off. Moisture control is provided by
neans of air flow and heaters. Each of the interrupters 1s
yperated through its own push rod assembly from the
main operating shaft in the control compartment. Remov-
able hinged doors are provided for ease in accessibility
ind maintenance

A CAUTION

Hazardous radiation.

Can cause personal injury.

To prevent:

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

[ X
a

CONTROL AND RELAY
COMPARTMENT

A WARNING

Hazardous voitage. ]
Can cause personal injury, death or
damage to the circuit breaker.

To prevent.
Do not open high voltage compartment

untit you have de-encrgized the high
voltage. grounded all terminals and
turned off contro! power

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 for the bushing current transformers, control
power cut-off devices and customer wiring terminals. It
also contains a swing out relay panel when required. The
stored energy operator is also contained within the con-
trol 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
3" increments.
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—HIGH VOLTAGE
COMPARTMENT

r(\

L — CONTROL AND
OPERATOR , cT
COMPARTMENT COMPARTMENT-

! 1
N ==
ADJUSTABLE LEGS

Figure 3. SDV-2 Circuit Breaker

PREPARATION FOR INSTALLATION

SDV-2 breakers without auxiliary cabinets are shipped with the legs positioned a half turn from
the installed position. The legs must be removed, turned to the proper position and set to the
desired height. Directions are given in the notice located at the top of each leg.
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" INTERRUPTING UNIT

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

The current flows from the upper terminal 27 through the
fixed contact terminal washer (Figure 2 items 31.1) the fixed
contact (Figure 2 item 31) the movable 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 is opened and closed by the
movable contact (Figure 2 item 36) moving in guide
(Figure 2 item 35). The metal bellows (Figure 2 item 34)
follows the travel of the moving contact and seals the
interrupter against the surrounding atmosphere.

- S

16.1 Upper insulator 28. Brace 30. Vacuum interrupter
16.2 Lower Insulator 28.1  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
27.1  Terminal Angle 29.2 Terminal Clamp 60. Mechanism Housing

29. 291  30. 28 27.
| 292 | 281
.‘
) 20.
= L 16.1
i N
CH: T———50
\ H
& +

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

When a closing command ts tnitiated the closing spring,
which was previously charged. actuates the moving con-
tact 36 through breaker shaft 63. lever 63.7. insulated
coupler 48 and lever 48.6

The forces that may occur when the movement of the
insulated coupler is converted 1nto the movement of the
moving contact are absorbed by anve 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.

The closing spring is recharged by the motor immediately
after closing

In the ciosed state, the necessary contact pressure is
established by the contact pressure spring and the atmos-
pheric pressure. The contact pressure spring automat-
ically compensates for arc erosion, which is very small.

When a tripping command is given, the energy stored in
the tripping and contact pressure springs is released by
pawl 64 2. The opening operation is similar to the closing
operation. The residual force of the tripping spring holds
the moving contact 36 in the open position.

36. 31.

36.3

4856 Halis

48.9

48.

3. Fixed Contact

36. Moving Contact
36.3 Adapter

40. Lower Pole Support
48 Insulated Coupler

G o)
+ -+
. I |: v ] —
\
49,
x 1
63.7 ——F —’J
63-—_—_‘_4 " ‘1'
63.7 64.2
48.6 Lever
489 Driver Link
49. Contact Pressure Spring
63. Breaker Shaft
63.7 Lever
64.2 Latch

Figure Sa. Section through the 3AF Breaker in the Open
Position.

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

'
e
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OPERATING MECHANISM CLOSING
The major components of the 3AF mechanisms are shown (See Figures 6,7, 8 & 9)
in Figures 6 through 10. When the breaker is closed by hand, the spring is released
by pressing CLLOSE button 53. In the case of remote control
the closing solenoid 52SRC (53.1) unlatches the closing
spring.
As the closing spring 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-
ling rod 62.8. At the same time, the levers 63.1,63.5and 63.7
OPENING fixed on the breaker shaft operate the three insulated
couplers for the breaker poles. Lever 63.7 changes the
(See Figures 6, 7 & 8) OPEN/CLOSE indicator over to closed. Lever 63.5 charges
the tripping spring 64. during closing, and the breaker is
Nhen opening the breaker by hand, the spring is released latched in the closed position by lever 64.3 with pawl toller
by pressing the trip button 54. In the case of an electrical 64.3.1 and by paw! 64.2. Lever 63.1 actuates the auxiliary
command being given, the tripping solenoid 52T (54.1) un- switch 68. through the linkage 68.1.
latches the tripping spring. The tripping spring turns the
breaker shaft 63 via lever 63.5 the sequence being similar to The crank 62.2 on the charging shaft moves the linkage 55.1
that for closing. by acting on the control lever 55.2. The “Spring charged” in-
50.2 50.4 53.1 53. 68.7
§0.2 Charging 53.2
504 Motor
53. Close Button
§3.1 Closing Solenoid 52 SRC 68.
53.2 Anti-Pump Relay 52Y
54. Trip Button
541 Tripping Solenoid, 52T
§5.  “Closing Spring Charged” Indicator 541
55.1 Linkage ’
58.  Open/Close Indicator 54.
60. Mechanism Housing
61.8 Shock Absorber
62.  Closing Spring
64.  Tripping Spring
68.  Auxiliary Switch
68.7 Pin Plug

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

5§3.  Close Button

54.  Trip Button

55. “Closing Spring
Charged” Indicator

58. Open/Close Indicator

62. Closing Spring

625 Lever

62.5.1 Latch Roller

62.5.2 Latch

63.  Breaker Shaft

64. Tripping Spring

64.2 Latch

64.3 Lever

64.3.1 Latch Rolier

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

Figure 8. Breaker Shaft in the OPEN Position

———

i |

[R————
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CHARGING

(See Figures 7, 8,9 & 10)

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 shatt to follow. The crank 62.2 charges the closing
spring 62. When this has been fully 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 motor supply. At the same time,
the lever 62.5 at the other end of the charging shaft is
securely locked by the latching device. When the closing
spring is being charged, cam disc 62.3 follows idly, and it is
brought into position for closing. The spring may be
charged manually by inserting the handcrank in opening
50.1.

3 31623 5 .5.1

551 504 62.6

50.1 Opening for Handcrank
5§0.2 Charging Mechanism
50.3 Charging Flange

50.3.1 Driver

50.4 Motor
53. Close Button
551 Linkage

55.2 Control Lever

62.8 53.

62. Closing Spring
62.1 Charging Shaft

622 Crank
623 Cam
625 Lever

62.5.1 Latch Roller
62.6 Drive Lever
628 Coupling Rod

Figure 9. Closing Assembly with Slack Closing Spring
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Legend Figures 10a-d 62 Closing Spring 62.8 Trip Free Coupling 63.5 Lever-PhaseB:
48 Insulated Coupler 62.1 Charging Shatt 62.8.1 Spring Return Latch 63.7 Lever- Phase A
53 Close Pushbutton 622 Crank . 62.8.2 Trip Free Link 64  Tripping Spring
53.1 Closing Solenoid, 52SRC 62.2.2 Spring Mounting 62.8.3 Trip Free Lever 642 Pawl
53.2 Spring Release Latch 623 Cam 62.8.8 Trip Free Actuator (T4.5) 64.2.1 Trip Latch Pin
54 Trip Pushbutton 625 Lever 63  Breaker Shaft 64.3 Lever
54.1 Tripping Solenoid, 52T 626 Drive Lever 63.1 Lever - Phase C 64.5 Shatt
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Figure 10a Figure 10b

Operating Mechanism Section Diagram

Operating Mechanism Open, Closing Springs Discharged

Operating Mechanis

m Section Diagram

Operating Mechanism Open, Closing Springs Charged
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Figure 10c Figure 10d
Operating Mechanism Section Diagram Operating Mechanism Section Diagram
Operating Mechanism Closed. Closing Springs Discharged Operating Mechanism Closed, Closing Springs Charged
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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).

The primary leads should be brought down from above the
breaker if possible, with adequate clearance to other parts,
and with the proper supports so that the breaker bushings
are not subjected to excessive strains. They should be
sized to have a capacity at least equal to the maximum

operating current of the circuit and within the rating of the
breaker. Connections are to be made to the bolted ter-
minals of the bushings and must be securely tightened toa
clean bright surface to assure good contact.

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 i1s advisable
1o provide a cement pad into which are imbedded suitable
oundation bolts. The foundation should be reasonably
jevel and it is recommended that 75 inch diameter anchor
bolts be used.

GROUND CONNECTION

Diagonally opposite grounding pads are provided for con-
necting the mounting frame to ground using at least a 40

awg conductor. A good low resistance ground is essential
for adequate protection.

Piace the breaker on the foundation. and tighten the hold
down bolts The breaker must be level but no special level-
ing procedures are required The breaker s adjustable in
heignht for flexibiiity and to meet the various electnical
codes While the breaker 1s being hfted into posttion, adjust
the leg extensions to the specific height requirement
After the breaker has been secured on the foundation. the
elecirical connections can be made to the de-energized
hnes

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 currentto 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.

A DANGER

Hazardous voitage
Will cause personal injury Or death.
To prevent

The user must adjust the breaker height
1o insure comphance with safety codes
tor electnical clearance

S -

FINAL INSTALLING INSPECTION

The breaker is shipped in the open position with all springs .
discharged. No blocking is used to prevent closing of trip- 1. Make surethatthe breaker is properly setup and level

ping. on its foundation.
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2. Make acheck for the tightness of all hardware on the 15. Check the tripping and closing times from coil energi-
cabinet. adjustable legs, bushings, bus bars and zation to contact break or make.
operating mechanism. :
16. Check the integrity of the vacuum interrupter by per-

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

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

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

€. Retouch any paint that has be~n damaged during in-
stallation.

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

[ Styrafoam bracing between phase barriers

.8

10.

14

Cian damage circut breaker
Topreven

Remove bracing before energizing bre.tker
high voltage

Examine the vacuum interrupter envelopes for
damage. and wipe them and other insulating parts with
a clean dry cloth.

Charge the closing sprina manually and push the
manual close to close the breaker. See page 29

Observe the open-close position indicator and opera-
tion counter for operation with a manual open.

. Energize the contro! circuits. The motor-gear unit

should run to charge the closing spring then turn-off.

Close the circuit breaker electricaiiy and verify that the
breaker is ciosed and remains closed by checking the
mechanical position indicator. Note that the motor-
gear unit will immediately run to charge the closing

spring.
Trip the breaker electrically.

Repeat the close and trip operations several times.

forming a hi-pot on each interrupter while in the open
position. The interrupter hi-pot is to verify that dam-
age has not occurred during shipment and is not in-
tended as a verification of the breakers dielectric rat-
ing. The voltage should be raised gradually, and the
contact gap should sustain 27 kV, 60 Hz AC for 1
minute or 38 kV DC for 1 minute. Hf it does not, the
interrupter s faulty and must be replaced.

A CAUTION

[ X

Hazardous radiation.
Can cause personat injury.
To prevent:

‘ The low frequency withstand test must
be performed with alt covers on and,
doors 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 norma!l metallic

panels installed, and test personnel should posi-
tion themselves 10 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 perscniat injury, death or
damage circuit breakar,

To prevent:

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




INSTALLATION

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) lIsolate and open the preaker then detach the in-
sulated coupler 48 from lever 48.6. See Figure 12.

B) The atmosphere pressure will force the moving
contact of a hermetically sealed interrupter into
the closed position, causing lever 48.6 to move
into the position shown in Figure 12. An interrupter
that has lost its vacuum will not move closed after
being forced open.

C) A vacuum interrupter may be assumed to be intact
if it shows the following characteristics:

An applicable closing force has {0 be over-
come when lever 48.6 is moved to the open
position by hand. See Figure 13. When the
lever is released, it must automaticaily return
to the closed position and the contacts must
be heard to close.

After checking the vacuum, refit the lever 48.6
to the insulated coupler 48.

18. The vacuum breaker is now ready for normal
operation.

14. Cross Am 48.5 Pin
16. Post Insulator 48.6 Lever
40. Lower Pole Support 48. Insulated Coupler

Figure 11. Lower Pole Support with Insulated Coupler

Figure 13. Procedure to Check Vacuum
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" YPICAL SCHEMATIC

The controls for the SDV-15-2 breaker are mounted in the
AF mechanism housing. The controls consist of the
«iotor cutoff switch 50.4.1 (Figure 8). anti-pump relay

directly below the pin plug 68.7 (Figure 6) and auxiliary
switch 68 (Figure 6).

. AC CLOSE DC CLOSE
| T OPTION OPTION
l ::‘:Lsal .
@ A2
fl
[22
X0 C2
e
23 a
Al
@ @
3
o 7
l XO N X0V D2
ClS Cl6
A
‘ -1 #13_[_ 121 —Lsz

e

X0 B3 DS

“

Bi1@ Dig Bl!

"

D11

XZSiSZG l%SﬁZsi‘LS)Z 7 %12 73—‘LSZ“ ShZ.J—‘L l

B12 D12 B13 D13 Bi4

sisz'% “l[_

014

RS

BiS DIS Bi6 DI

72-151-136—4081

Figure 14. Typical Control Scheme for 3AF Operator
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SPRING CHARGING

The spring charging power 1s supplied through piug
terminals A1 and D16 (Figure 14) The LS21 and LS22
swilches are shown with the closing springs discharged
When the control 1s energized. the motor 8% starts 10
charge the springs The LS21 and LS22 switches are
operated by contial lever 552 (Figure 9) mounted on the
charging mechanism 50 2 (Figure 3) The charging shaft
revolves to the position of applying full tension. dead
center to the sprngs Beyona this position the LS21 and
LS22 switches are actuated and the motor is cutoff

CLOSING

Wwhen the close command is given. the circuit from plug
terminal A2 through 52b two sets of 52y contacts. LS9 to
plug terminal B2 energizes the closing coil 52 SRC.

As soon as the closing springs are discharged the LS3
switch contact closes 1o energize the 52Y relay. If the close
control switch remains closed, the 52Y relay remains
picked up through contact 52Y. The control switch has to
be released to reset the close circuit for another closing
operation. This forms the anti-pumping relay circuit which
prevents the circuit breaker from reclosing 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 LLS3 maintaining
the anti-pumping relay circuit prior to complete spring
charging.

TRIPPING

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

The closing spring is recharged automatically as described
above. Therefore, when the breaker is closed both its
springs are charged (the closing spring charges the trip-
ping spring during closing). As a result, the breaker is
capable ot an Ot-CO operating cycle (dead time “t" is 0.3
seconds).
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.

o

@ontrol Voltage Appliecg

Motor 88

Starts

1

Closing Spring

s
Charged
LS3 Interrupts the
LS21 and LS22 Circuit of 52Y
Cut Off The Breaker is
Motor 88 Ready for
Operation
1
52b(NC) Open sis.Rg,‘,'s :g')'va:;’d |
Circuit of 52SRC Closing Command a 52b( an .
the Two (NC)
Blocked c sy |
Breaker Breaker ontacts on .
Closed Open |
Closing Spring .
Not Charged l '
L$3 Closed, 52Y ‘ ' The Tripping l
Picks Up Inter- The Closing Spring ’ Spring is .
rupting the Circuit is Unlatched Charged l
of 52SRC '
!
52a (NO) Prepares * uxiliarv Switch The Circuit LS21 and LS22 .
Shunt Release  jg¢— "(‘:’:' lary g' c g Breaker —4{ Close and Start -p‘—
52T for Trip anges Lver Closes Mot~r 88 .
[
Jd

Figure *5. Complete Closing Sequence
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Continuous Closing
Command

( Trip Command )

52SRC Unlatches Closing Spring
and Breaker Closes

52T Can Only Be
Activated When
52a (NO) is Closed
i.e. Breaker Must LS21, LS22 and LS3 Are Closed
Be Closed Because Closing Spring is Slack

v

Before Motor 88 Has Recharged

the Closing Spring and Reopens

1S3, 52Y Picks Up and Locks In
{(Via the NO Contact)

4

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

Circuit Breaker
Trips <L

52SRC Cannot be Reactivated
Until the Continuous Closing
Figure 16. Complete Tripping Sequence Command is interrupted

52T Unlatches the
Tripping Spring

Figure 17. Complete Anti-Pump Sequence

e
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 GENERAL

AUXILIARY SWITCH

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 oc-urs, 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

:echanism.
Closing Time 83ms*
Spring Charging Time 15s
Opening Time 32 ms*

“The value applies to the normal control voitage value.

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

Opening Time = The time from instant of command ini-
tiation until the contacts open in all three

The breaker is equipped with an 11 stage auxiliary switch.
Each stage provides a 52a and 52b contact served by a
common rotor. Two stages are used for the 52a contacts
in the trip circuit and one stage for the 52b in the close
circuit. The remaining eight stages contain a 52a and 52b
contact with one common terminal (form c). All terminals
of the eight contacts are wired to the pin plug, however
only two terminals (either 52a or 52b) are normally wired
to terminal blocks for use. These eight stages are normally
wired to provide four 52a and four 52b contacts available
to operate lights, tor special control functions or custo-
mer use. The auxiliary switch also has an impulse contact
that closes during an open or close operation for 10 ms.
The impulse contact is normally 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 tength is changed by the
adjustment 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 a 52a contact or 52b contact. Refer to
Figure 17 for features of this switch.

poles.
ROTOR
ASSEMBLY \
Spring i
AN
Shell \ Retainer
Retaining \ @ \ Rotor Stud
Rotor Ring . ; Contact
Assembly \ i Nut Bearing

Stationary

Contact Bearing

Mounting
— Bracket

Bracket

Figure 18. Type Q-10 Auxillary Switch



ADJUSTMENTS

Page 23A
Contact At
Lever
TRIP LATCH ADJUSTMENT ) !
The opening solenoid 1s identified as item 54 1 {Figure 6). -é '?'
To check the trip iatch adjustment, follow the procedure
given below Stroke

1

With the breaker closed. siowly press the Hpening
solenoid armature 1nto the coil.

Note if the breaker tnps pefore the solenoid armature
bottoms out

When properly adjusted the sulenoid armature stroke
will be 39 to 60 inch (10 to 15mm) when measured
petween the fully extended and bottomed positions
{Frjure 19a} Approximately 110 2mm overtravel should
occuf after the breaker has tripped

If the stroke i1s not within the limits in Step 3. adjustment

- should be made by using the trip latch adjusting screw

located next to the trip button (Item 54, Figure 6). This
is also shown n Figure 19b.

To adjust the opening solenoid stroke. loosen the
adjustment screw tocknut. Turn the screw clockwise tG
increase the stroke. or counterctockwise to decrease
the stroke. Secure the adjustment by retightening the
tocknut

Repeat Steps 1 through 3 to venfy proper adjustment

Locate the trip latch rolier (item 64.3.1. Figure 8) and
{atch (Item 64 2. Figure 8) With the breaker in the
open posttion. wipe a tilm of grease on the face of the
jatch where it contacts the roller (see Figure 19¢c).
Execute a close-open cycle and examine the face of
the latch The grease should show a roller wipe of 6 to
10mm as shown in Figure 19¢

If the wipe 1S Incortect, readjust the opening solenoid
stroke adjustment screw (Step 5) clockwise to increase
roller wipe or counterclockwise to decrease roller wipe.

Repeat the checks of Steps 3 nd 7 NOTE: Both
measurements should be within limits given to assure
proper operation

1-2mm Overtravel

Figure 19a

Adjustment Screw
for Opening Solenoid
and Trip Latch

Figure 19b

——8mm * 2
1

Grease

Rolier
Wipe

Figure 19¢

Radius Arm
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CLOSE LATCH ADJUSTMENT

- The close latch is not adjustable but may be checked for
yroper operation by following the procedure given below:

1. Theclosingsolenoidis identified as item 53.1. Figure®6.

2. With the breaker open and closing spring charged,
slowly press the closing solenoid armature into the coil
and note if the breaker closes “efore the solenoid
armature bottoms out.

3. When properly adjusted, the solenoid armature stroke
will be .39 to .60 inch (10 to 15mm) when measured
between the fully extended and bottomed positions
(Figure 19a). Approximately 1 to 2mm of overtrave
should occur after the breaker closes. '

Locate the latch roller (item 62.5.1, Figure 7) and close
latch (Item 62.5.2, Figure 7). With the breaker open and
springs discharged. wipe a film of grease on the face
of the latch where 1t contacts the roller (see Figure 20).
Charge the closing spring and execute a close-open
cycle and examine the face of the latch. The grease
should show a roller wipe of 6 to 10mm as shown in
Figure 20).

3. If the solenoid stroke and latch wipe are incorrect. look
for loose. worn or damaged parts.

| Area Wiped Clean By
Overtravel of Latch Roller

l 6-10mm
' o]
I ‘g'(;
l Grease Latch

Closing Latch Roller

Figure 20. 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 indi-
cator. However, adjustment of the actuation of these
devices can be made by bending the metal tab on the
control tever 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 for a new
interrupter is 300. Only after the mechanical operations
should the interrupter stroke be set. See page 25 for
dimensions.

New breakers will be shipped with a minimum of 300
mechanical operations logged on the operator and the
stroke adjustment made. Replacement interrupters will be
supplied with 300 mechanical operations to set the contacts.
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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
of the moving pole support (Figure 4, ftem 40) to the flat
surface of the terminal clamp (Figure 4, item 29.2), with
the breaker in the closed position. To determine the amount
of contact wear, measure this distance with depth micro-
meters or a caliper {breaker closed). if the measured
dimension exceeds the factory dimension by more than
0.090 inch, the interrupter should be replaced.

See Figure 21.

CONTACT PRESSURE
SPRING STROKE

The contact pressure spring stroke has been preset at
the factory and cannot be adjusted.

CONTACT TRAVEL MEASUREMENT

Before checking and adjusting the contact travel, perform
the contact erosion measurement to be sure the contact
erosion is within the limits given above. Then proceed as
follows:

Step #1 Set breaker in the open position with opening
and closing springs discharged. Remove all elec-
trical power from breaker controls.

Step #2 With the manual slow closing hand lever close
the breaker.

Step #3 Measure the distance from the outer edge of the
pole support to the flat surface of the terminal
clamp as described and shown in Figure 21.
Record this measurement.

Step #4 Open the breaker.

Figure 21. Erosion and Travel Measurement

Step #5 Repeat the measurement as described in Step
#3, with the breaker ocpen. Record this measure-
ment.

Step #6 Subtract the measurement in Step #5 from the
measurement in Step #3. The difference is the
interrupter stroke.

Step #7 Should the stroke not be within the limits given
in the Adjustment Summary Table, the eyebolt
on the end of the coupling rod may be screwed
“in” to increase or “out” to decrease stroke.
Retighten the locknut.
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~ CLOSING CAM CLEARANCE

The closing linkage of the 3AF operator is shown in Fig. 21a.
roper operation of the mechanism requires the cam
earance 1o be set to the value shown in the ‘igure. The

following procedure is to be used to establish o check this

~learance

tep #1 The operating mechaniem must be n the open
position. with the closing springs cha:ged.

tep #2 Insert a long .005 inch feeler gauge between the
cam 623 and drive lever 626 where
clearance A" i1s formed between the cam and
drive lever roller f the clearance is correct, there
will be a slight drag on the feeler gage as it is
moved in and out of the clearance
clearance is correct, no further adjustment is
necessary. If the clearance is incorrect. proceed

with the following steps

Step #3 if the clearance is excessive, remove the hinge
pin from the rod end and loosen the jam nut. Turn
the rod end counterclockwise (out) one half turn
Retighten the jam nut and check the clearance
al "A" Repeat this procedure in half-turn in-
crements until the 005 in. clearance is establish-

ed

Step #4 If the clearance is too smali and the feeler gage
’ cannot be inserted, remove the hinge pin from the
rod end and loosen the jam nut Turn the rod end
clockwise (in) one halt turn Retighten the jam nut
and check the clearance at "A"" Repeat this pro-
cedure in half-turn increments until the 005 inch

clearance 1s established

‘Step #5 Replace the hinge pin retaining clips. Operate the
breaker several imes o be sure il\1s operating

properly
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CAM CLEARANCE
(.885") CAM
62.3

DRIVE LEVER
2.6

SPRING RETURN LATCH
62.8.1

TRIP FREE LINK
§2.8.2

ROD END

ADJUST LENGTH TO
OBTAIN CLEARANCE "R”
AT CAM 62.3

LEVER-PHASE B
63.5

TO INTERRUPTER
BELLCRANK
LEVER 48.6

Figure 2la Closing Linkage
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DUAL TRIP COILS

Occasionally a breaker equipped with dual trip coils will
fail to latch closed upon command To correct and or iso-
late the cause of this problem. check the adjustment. of
the dual trip coil

7. PLUNGER
Dual Trip Coil Adjustment Procedure \_

This adjustment procedure applies to SDV and SDV-2 vac- o 5. LOCKNUT

uum crct bredkers equipped with the dual tnip option
72350123 1% : ‘ —fi & ADuusTING
fie==

1 Place the circutt breaker in the OPEN position, and be
sure that the springs are discharged Refer 16 Figure
21b for all adjustments

-

S Move e dever ttem 1 untd ot ss an contact with the
roller {tem 2 Maintain this position and check the clear-
ance betweer the stop screw. item 4 and lever. ltem
t Thus clearance should be 031- 049 inch

- 1. LEVER

2. ROLLER,
OPEN POSITION

/ 3. LOCKNUT
4. STOP

;" SCREW

3 It adustment 1s necessary loosen the locknut ltem 3
and turn the stop screw. ltem 4. 1in or out to establish
the proper clearance of 031-.049 inch. Tighten the
locknut, being careful to maintain the clearance setting.

4 toosen the locknut. Item 5. and back out the adjusting
screw. ltem 6. until a clearance is established between
the end of the plunger. ltem 7. and the adjusting screw.
item 6.

.031-.049 INCH 3AF OPERATOR

NOTE The plunger should e retracted mto the case
and latched in the position shown in the figure.

5 Slowly turn the adjusting screw clockwise until it makes

‘. light contact with the end of the plunger. Continue rota- FIGURE 21b
tion for another 1.5 turns. Tighten the locknut, being Dual Trip Coil Adjustment
’ careful to maintain the setting just established

6 This completes the adjustment procedure
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ADJUSTMENT SUMMARY
Setting Adjustment
Model SDV-2 15 kV 25 kV 38 kV
Vacuum Interrupter Stroke, In. .63 + .04 63 + .04 78 + .04 Coupling rod length
Circuit Breaker Timing:
Closing Time 83 ms None
Spring Charging Time 15s None
Opening Time 32 ms None
Auxiliary Switch:
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 (Special Feature) 52a Individual contacts
52b adjustable in 15 degrees
increments
Close Latch 31in. None
Motor Cut-Off Switch Open with spring Bend tab on control
charged. Close with lever
spring discharged
Contact Pressure Spring Factory Setting None
Contact Erosion Measurement None

Trip Latch

See page 23A

Dual Trip Coll

See page 258
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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 or property damage will result
if safety instructions are not foliowed.
To prevent

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.

Failure to properly mantamn the equipment can result in
severe personal injury. product failure and orevent suc-
cessful functioning of connected apparatus. The instruc-
tions contained herein should be carefully reviewed,
understood and followed. The following marntenance
procedures should be performed reguiarly:

STEP 1
Be sure that the circuit breaker and its mechamsm 1S
disconnected from all electric power, both high vol-
tage and control voltage. betore 1t 1s inspected or re-
paired

3TEP2
After the circuit breaker has been disconnected from
power lines. attach the grounding leads properly be-
fore toucning any of the circuit breaker parts.

STEP 3
Inspect the operating mechanism periodically and
keep the bearing surfaces of the toggles. rods and
levers adequately lubricated where required.

STEP 4
Keep the mechanism clean.

STEP S
Be sure the circuit breaker is well grounded.

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

STEP 7
Inspect the bushing (insulator) supports, as the vibra-
tion due to the operation of the circuit breaker may
cause the bushings to move slightly and result in
loose 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
the accumulation 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
1o see that the mechanism 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
followirng dielectric testing before attempting to han-
dle interrupters.

This checklist does not represent an exhaustive survey of
maintenance steps necessary to ensuré safe operation of
the equipment. Particular applications may require further
procedures. Should further information be desired or
should particuiar 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. tampenng by unqualified personnel, or incorrect
adjustments will result in dangerous conditions which can
cause severe personal injury of equipment damage. Fol-
low all satety instructions contained herein.
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INSPECTION SCHEDULE

Always inspect a breaker which has interrupted a heavy
fault current Al current carrying joints should be in-
spected to be sure all contact surfaces are free of pro-
trusicns 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
olled and lubicated every year or after open-close
operations. This may be altered to suit local conditions as
experience dictates.

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
y the maximum amount.

CONTACT EROSION

A visual check of the erosion mark “A", see Figure 22, on
the movable member of the vacuum interrupter will indi-
cate the contact erosion. The contact wear is still within
the permissible limits as long as this mark can be seen
when the contacts are closed.

INTERRUPTER VACUUM

A hi-pot test should be applied to the open interrupter con-
tacts of each phase.

An alternate method to check the vacuum within the inter-
rupters is to observe if atmospheric pressure will force the
moving contact shut. :

A\ cruTion

Hazardous radiation.

. ‘ Can cause personal injury.
To prevent:
()

‘ The low frequency withistand test must
be performed with all covers on and
doors closed.

HYDRAULIC SHOCK ABSORBER

The 3AF mechanism is equipped with a hydraulic shock ab-
sorber and a stop bar that functions when the breaker
opens. See item 61.8 Figure 6. The shock absorber should
require no adjustment. However, at maintenance checks,
the shock absorber should be examined for evidence of
leaking. If evidence of fluid leakage is found, the shock ab-
sorber must be replaced to prevent damage to the vacuum
interrupter beflows.

INTERRUPTER REPLACEMENT

Replacement interrupters are furnished as a complete
assembly. They have been completely tested and dielec-
trically and mechanically conditioned. The interrupters,
when installed, do not require that they be operated no-ioad
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, 5a, 5b & 11)

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.

16 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 & 11).
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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 shouid 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 boit 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.

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

23 Insert vacuum interrupter 30 together with the upper
pole support 20 in the tower support 40. Slip the 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 suppo.t 20 without tighten-
ing the screws.

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

26 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. Tighten the bolt of terminal ciamp
29 2 with a torque of 40 Nm, taking care to see that the
copper terminal of the interrupter is not subjected to
an undo bending moment. This is achieved by tighten-
ing the bolt in the manner 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.

28 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. It need be, undo the nut on termi-
nal post 3t.2and 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 Interrupter 30.

Holding Tool

Torque Wrench
Terminal Clamp 29.2

P = Direction of Force

Figure 22. Procedure to Tighten Terminal Clamp

210 Link insulated coupler 48 and lever 48 6 together by
means of pin 48.5 and lock the pin in position.

2.11 Open and 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 48.5 as described in step 2 under adjust-
ments. The interrupter contacts must now close auto-
matically.

3.3 Measure the distance between the lower edge of the
Jateral cutout in pote support 40, and the lower edge
of terminal clamp 29.2, using Vernier calipers.

34 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 difference between the dimensions
taken in steps 3.3 and 3.4. The stroke must be be-
tween .59 to .67 inches (15to to 17mm). The setting
can be adjusted by altering 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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Points Lubricants
Beacon 325
) Dexron |l
© ®
Both Ends
of Spring
D
2 Both
§ 4 . Ends
All Pivots
Figure 23. Points To Be Lubricated
In addition to the usual maintenance tools required for
RE-LUBRICATING breaker maintenance there are two special devices

The main points to be lubricated with Beacon 325 (Siemens
number W-962-030) are all bearings and sliding surfaces
indicated in figure 23. All points not marked (bearings,
articulated joints and auxiliary switch) should be treated with
Dexron [l

To relubricate the 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
should be moved slightly to and fro to let the oil penetrate.
Following this, operate the breaker several times to test it.

SPECIAL TOOLS

available. One is 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 roli 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 completly 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
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



MAINTENANCE

Page 30

e

of the tever will rotate the breaker shaft thereby closing the
breake . A full rotation of the shaft is required for the trip
latch 64.2 and tatch roller to engage (Figure 8).

These devices are listed and can be ubtained 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 tor replacement parts should be
addressed to the nearest Siemens sales office and should
include:

Breaker Serial Number.

Type and rating of breaker from the nameplate.
 Control voitage (if applicable) from the nameplate.

Description of part.

;oos W N

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

6. Quantity required.

The breaker has a combination of inch and metric hard-
ware. All the hardware used within the operator and
interrupter mounting is metric. while all the remaining
hardware used on the bushing and bus mounting and
cabinet assembly. is inch Avoid using the wrong tools
when replacing any hardware.

BUSHING

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

1. Oil Filled Porcelain .
This bushing is equipped with an uppeér porcelain
housing. an oil sight gauge. a cast aluminum mount-
ing flange and ground sleeve and cast epoxy lower

housing. The oil level in the transparent oit 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 the temperature-pressure relation for the oil and
the expansion space was established at 25°C, the
pushing fill 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. '

3. Cycloaliphatic Epoxy

This bushing is a solid cast epoxy unit with a cast in
center conductor. The mounting flange is part of the
epoxy structure. The ground sleeve and flange area is
covered with an aluminum spray finish.

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 biocks located in the contro! and
relay compartment.

A DANGER

Hazardous voltage.

Will cause personal injury, death or dam-
age circuit breaker.

To prevent:

Current transformers must not be oper-
ated with an open circuit and must be
either connected to a burden or short
circuited and grounded at the terminal
blocks:
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- 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 and green indicating
lights

2. Three overcurrent phase relays

3. One overcurrent ground relay

4. Three ammeters

5. One automatic reclosing relay

Refer to the wiring and schematic diagrams, and other in-

struction literature shipped with the breaker for additional
specific relay requirements.
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