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Important

The information contained herein is general in nature and not intended for specific application purposes. It does not relieve the
user of responsibility to use sound practices in application, installation, operation, and maintenance of the equipment purchased.
Siemens reserves the right to make changes in the specifications shown herein orto make improvements at any time without notice
or obligations. Should a conflict arise between the general information contained in this publication and the contents of drawings
of supplementary malerial, or both, the latter shall take precedence.

warranty.

Summary

These instructions do not purport to cover all details or variations in equipment, nor te provide for every possible contingency tg
be met in connection with installation, operation or maintenance. Shou!dinformation be desired or should particular problems aris¢
which are not covered sufficiently for the purchaser's purposes, the maiter should be referred to the local Siemens sales office

The contents of this instruction manual should not become part of or modify any prior or existing agreement, commitment of
relationship. The sales contract contains the entire obligation of Siemens. The warranty contained in the contract between th
parties is the sole warranty of Siemens. Any statements coniained herein do not create new warranties or modify the existin
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Introduction

The Siemens Circuit Switcher is an outdoor, high voltage
interrupting device. The CPS-VB type is equipped with
anin-series integral disconnect switch. Operation of the
Siemens Circuit Switcher unit is controlied by a motor
operator or by a manual wormgear operator,

The instructions included in this book are necessary for
safe instaltation, maintenance and operation and to aid
you in obtaining longer and more economical service
from your Siemens circuit switchers. For proper instal-
tation and operation -- resulting in better service and
lower maintenance costs -- this information should be
distributed to your operators and engineers.

By carefully following these instructions, difficulties are
avoided. However, they are not intended to cover all
details or variations that may be encountered during the
installation, operation and maintenance of this equip-
ment.

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

The successful field performance of these Circuit Switchers
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 main-
tenance.

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 product labels these signal
words are defined below.

DANGER

Indicates an imminently hazardous
situation which, if not avoided, will
resuit in death or serious injury.

Indicates a potentially hazardous
situationwhich, it notavoided, could
result in death or serious injury.

WARNING

Indicates a potentially hazardous
-situation which, if not avoided, may
result in minor or moderate injury.

CAUTION

A\ DANGER

Hazardous voltage and mechanisms.
Death or serious injury due to electrical
shock, burns and entanglement in
moving parts, or property damage wiil
result 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 becoming
thoroughly familiar with all warnings,
safety notices, instructions and
maintenance procedures contained
herein. 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 or she has the following qualifications:

a) Istrained and authorized to energize, de-energize,
clear, ground, and tag circuits and equipment in
accordance with established safety practices.

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
accordance with established safety practices.

¢) Is trained in rendering first aid.
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Circuit Switcher

The Siemens Circuit Switcher device can switch and
protect transformers, lines, cables, shunt capacitor-
banks, and shunt reactors. For specific applications and
rating, contact the nearest Siemens sales office.

Figure 1 shows all the different components on a typical
CPS-VB pole unit. The components, their operation, and
maintenance are covered in the following sections of this
instruction book.

[
Blade \

Terminal Pad Interrupter

TARA S
il

Pressure Gauge

rrrrrrrrrr
I

Insulator

Not shown but similar to the CPS-VB is a CPS Typse
Circuit Switcher. These units do not have an integral
disconnect blade. Line termination is on the driver end.
Two instead of three insulator columns are used to sup-
port and operate the interrupter. Sections of this manual
covering operations and adjustment of the disconnect
blade and hinge are to be omitted when referring to the
CPS type.

Oriver

Shunt Trip

Pole Unit Base o 1

Auxiliary Switch
(Optional)

}.‘

Position Indicator

Key Interlock Provision —

De-Coupler ~_

Motor Operator

Elevation View

Figure 1 -- CPS-VB Pole Unit

72-265-035-433
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Receiving

Siemens Circuit Switchers are packaged for shipment by
the following two methods. Structure members, when
furnished by Siemens, are in a separate shipping group.

A. Individual pole units are mounted on shipping
channels as shown in Figure 2. This shipping
assembly consists of:

1. interphase, group control, and vertical control
pipe banded together.

2. Outboard bearing bracket and interphase brace
channels.

3. Motor operator within its crate.
4. Control parts box containing SFg fill kit, conduit

assembly, outboard bearing assembly, and hard-
ware Kits.
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B. Assembiled pole units with control pipe and outboard
bearing assembly are mounted on the top platform of
the structure. This shipping assembly consists of:

1. Vertical control pipe.
2. Motor operator within its crate.

3. Control parts box containing SFg fill kit conduit
assembly and hardware kits.

Packing List and Drawings

Packing fist and drawings are provided in weather
resistant envelopes enclosed in the motor operator
cabinet and control parts box. The purchaser should use
the included packing lists and drawings to check for
missing parts. List all damage and missing parts on the
bill of lading. File claim with delivering carrier and notify
the local representative of Siemens. Failure to do so may
affect damage or missing parts claim at a later date.
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Shipping Channel Assembly
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Figure 2 -- Three Pole Shipping Assembly

L e

Interphase, Group, and Vertical Control Pipe
Outboard Bearing Bracket and Interphase Channel
Motor Operator

Control Parts Box

72-265-035-424
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Handling

In order to minimize the hazard of handling pressurized
porcelains, the pole units are shipped partially filled with
SFg gas, approximately 5 psig. After installation is com-
pleted and before any operations are attempted, it is
necessary to fill the interrupter to normal operating pres-
sure as described under Maintenance.

A WARNING

Pressurized interrupter housings.
Improper handling could result in death, serious
injury, or damage to the pole units.

To prevent:

Do not strike, shock, or strain the interrupter
housings or in any way cause the interrupter
housings to rupture.

Do not move the pole units if the SFg pressure is
above 10 psig.

The three pole units mounted on shipping channels can
be lifted by bolting four eyebolts to the shipping chan-
nels for attaching cables or chains. Refer to Figure 3.
This rigging must be capable of lifting 9,200 pounds.
This shipping assembly should be kept intact until the
pole units are to be installed on their permanent struture.

A\ warninG

Heavy equipment with high center of gravity.
Improper handling could result in death, serious injury, or
equipment damage.

To prevent:

When lifting three pole shipping assemblies, attach four
cables or chains to the shipping channel eyebolts.

When lifting individual pole units, attach four cables or
chains to the lugs provided on the pole unit base.

When lifting pole unit assemblies mounted on platform,
attach four cables or chains to the lugs provided on the
platform.

In all cases, cables or chains must not contact
interrupter housings.

Do not use nylon slings because of their uncontrolled

stretch.

CHEIEIATE

Figure 3 -- Three Pole Lifting Method

72-265-035-407
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When ready for installation as discussed later in this
manual, remove the shipping braces, motor operator,
parts box, pipe, and brace assemblies. Sling each pole
unit as shown in Figure 4 and then unbolt from the
shipping channels for lifting onto the structure. Follow
handling warnings on page 4. Maximum weight of a pole
unitis 2,700 pounds. Pole units remaining connected to
the shipping channels should be supported until all are
removed.

Maximum Weight = 2,700 Ibs.

pec——

Figure 4 -- Single Pole Lifting Method

72-265-035-412
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Circuit switchers assembled and shipped on their platform
can be lifted by attaching lifting cables or chains to lifting
lugs on platform as shown in Figure 5. Follow handling
warnings on page 4. The rigging device must be capable
of lifting 9,000 pounds.

Figure 5 -- Platform Mounted Lifting Method

Maximum Weight = 9,000 Ibs.




Receiving, Handling, Storing

Page 7

Lifting Motor Operator

The motor operator unit has two factory installed
adjustable stops on either side of the output shaft. Use
appropriate cables or chains to lift into mounting position
(see Figure 6).

Maximum Weight = 250 Ibs.

Figure 6 -- Lifting Motor Operator

Storing

All parts shouid be left in the crates until the time of
assembly. For outdoor storage, itis advisable to protect
all moisture absorbing cartons (wood, cardboard, etc.)
from water.

The motor operator space heater (Figure 7) and shunt
trip heater circuits (Figure 8) should be energized if
stored outdoors and as soon as possible after installation
to prevent condensation. External temporary wiring has
been provided and tagged for convenience in connecting
these heater circuits. Discard the temporary leads upon
installation of the Circuit Switcher unit. A special hole
plug is provided with the motor operator to be installed
on the housing when the temporary heater iead is
removed.

w
To BK W
Heater To 120 or 240V
Circuit i J BK ACsupply. See

=INNjw|(&alon|dm

( drawing packet
| G for correct
voitage.

. Temporary Lead

Figure 7 -- Motor Operator Heater Connection

72-265-035-409

Base Mounted
Junction Box

To Shunt Trip
Heater Circuit

To 120 VAC Supply

Figure 8 — Shunt Trip Heater Connection

72-265-035-409
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Interrupter

Manifold and Relief Valve

The Siemens Circuit Switcher interrupter is a single-gap
SFg “puffer” type, which provides full rated dielectric
strength in the open position. During an opening
operation, a cylinder attached to the moving contact
compresses the SFg gas, and the resulting gas flow is
directed to extinguish the arc.

Sulfur Hexafluoride Characteristics

The medium for interruption and dielectric strength is
SFg gas. Inits pure state, itis inert, non-flammable, non-
toxic and odorless. However, after the gas has been
exposed to arcing, there will be some breakdown
producing minor amounts of gaseous by-product and
gas-borne powders.

Molecular sieve filters are used as a desiccant to remove
most of these decomposition products. Such decompo-
sition is very slight and has a negligible effect on dielec-
tric strength and arc interrupting ability.

The precautions to be followed in handling the gas are
covered in detail under Maintenance, page 42.

WARNING

Molten material and explosion hazard.

Falling molten material and/or flying shrapnel could
result in death, serious injury, or equipment and
property damage.

To prevent:

Circuit Switcher and Disconnect Switch must be
operated only in the following prescribed sequence.

Cilose Circuit Sequence
1. Close Disconnect Switch
2. Close Circuit Switcher

Open Circuit Sequence
1. Open Circuit Switcher
2. Open Disconnect Switch

The manifold is located on the end of the fixed contact of
the interrupter. it is connected to the end plate through
a straight thread union to allow the users to rotate the
manifold and position the pressure gauge at any angle
they desire beforefilling with gas (Figure 9). The manifold
is factory installed with special type o-rings to seal at all

operating temperatures. Chromate conversion treatment

is applied to the manifold to provide corrosion protection.
In case of excessive high pressure in the interrupter, an
overpressure reiief device located on the manifold is set
to operate at 142 to 150 psig.

Pressure Gauge

The Siemens Circuit Switcher interrupter unitis equipped
with a color coded pressure gauge for sase of reading.
If the gauge is within the orange color, the unit should not
be operated under fault conditions and should be
removed from service. A table showing a picture of the
gauge and an operating pressure range versus ambient
temperature table is located on the inside door of the
operator. Refer to Figure 47 which illustrates the table.

Relief Valve

Figure 9 -- Manifold and Gauge Assembly
72-265-035-408
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Driver

A WARNING

Hazardous spring-loaded mechanism.
Fractured spring or retainer could resultin death or
serious injury.

To prevent:

Do not stand nearby when operating with driver
covers removed.

The driver mechanism at the top of the rotating insulator
column contains the main closing springs, shunt trip
charging bolt, trip latch, and lever system that controls
interrupter opening and closing. The main operating
shaft of the driver also operates the hinge mechanism for
the disconnect switch.

Driver rotational positions are indicated by a green and a
red band shown in Figure 10. These do not indicate
interrupter position but are for adjustment purposes
described later. Alarge window on the side of the driver
contains a semaphore that indicates interrupter contact
position.

Interrupter Driver

Semaphore
Indicates Open
or Closed
Position of
Interrupter

Latch Indicator

Red and Green
Bands Used for
Installation

and Adjustment
of Linkage Only

- Figure 10 -- Driver Position Indicator

72-265-035-420

Shunt Trip

The shunt trip mechanism is a stored energy device with
a trip coil that imparts high speed tripping to the
interrupter. Energizing the trip coil releases a latch
causing a spring to discharge, producing rapid rotation
of the insulator. See Figure 11. If the shunt trip
mechanism is not activated to trip the interrupter open
and the motor operator is signaled to open, the interrupter
trips open by a mechanical back-up operation.

Each shunt trip unit contains a trip coil cut-off switch, a
space heater, and a latch check switch which senses
charged status of the trip unit. A charged shunt trip unit
is shownin Figure 12-a, representing the full open position
of the circuit switcher. Contact with a charging boltin the
driver blocks further rotation of the shunt trip housing as
the base plate continues to rotate. The last 12 degrees
of opening rotation charges the shunt trip spring. This
causes a gap to develop between the trip roller and latch
which in turn permits the latching mechanism to reset.
An inspection port is provided to view gap distance
which is discussed later in the Final Adjustment Section.

Figure 12-b shows the discharged position of the shunt
trip. Red semaphores on the housing and base plate
indicate charged and discharged shunt trip position.

Figure 11 -- Shunt Trip Unit (Discharged Position)
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12-a -- Charged

Terminal Base
Block

And

Auxiliary

Switch
Assembly

Housing

Heater

Latch
Chack

Switch Solenoid

12-b -- Discharged

Terminal
Block
And
Auxiliary
Switch
Assembly

Switch Solenoid

Base  Housing

Motor Operator

Spring Latch
L
L T T 'y
e e
’ =1/32"
Rollers
Trip
Load
Reducing
Lever
Trgger

Spring L.tch

Rollers

Trip

Load
Reducing
Trigger Lever

Figure 12 — Shunt Trip lllustration

The motor operator is shown in Figure 13. The operator
has high torgue for use with a Circuit Switcher and can
be electrically operated from a remote station. Standard
features include an all aluminum enclosure with corrosion
resistant fittings, swing out removable doors, local
electrical and manual operation, positionindicating lights,
thermostatically controlled space heater, operations
counter, provisions for security locking, a decoupler,
and internal auxiliary switch.

56 [14] Dia.

Hole for
Litting or
Padlocking

Hand Grip Decoupler
with Provision for
Padlocking in Open
or Closed Position

1

To Open

N Door Handle
S with Provision
for Padlocking

Figure 13 -- Motor Operator

72-265-035-425

oo

Emesh ___sessms i . shesss.. .. i . sSeesss. . SEENS. . NS A

“— n—— * L A A



Operation

Page 11

A WARNING

Hazardous rotational force and voltage.
Incorrect decoupling could result in death or
serious injury.

To prevent:

Decouple only in the full open or close positions
with outboard bearing against bearing stop.
Relieve any remaining load on decoupler pin by
partial turn of the hand crank.

If operating the motor operator electrically when
decoupled, disconnect the shunt trip circuit by
lifting the lead on terminal TA10 to prevent
damage to the trip colls.

Decoupler

A decoupling device is provided to permit testing of the
motor operator without operating the Circuit Switcher.

Refer to Figure 14 which shows the hand grip decoupler,
locking pin, and lock brackets. In order to assure that
coupling is always in the right position, the slot in the
output shaft is off center about 1/16-inch. This prevents
coupling 180 degrees out of phase. With the handle in
the up position as shown, the locking pin is engaged in
the output shaft slot. Because of the force imposed by
the shunt trip charging springs when the Circuit Switcher
is in the open position, it is necessary to use the hand
crank to decouple. One or two turns of the crank will
relieve the load on the decoupler pin so that decoupling
can take place.

Y

Figure 14 -- Hand Grip Decoupler (Coupled Position)

Lock Brackets

The lock brackets are adjustable and their positions are
determined by the full closed and open positions of the
Circuit Switcher. Matching holes in the brackets and
hand grip decoupler permit locking in either the coupled
or decoupled positions. Even though they are used to lift
a motor operator, operating torques are such that the
lock brackets will not stop rotation of the output shaft of
the motor operator. At the limits of rotation,there should
be about 1/8-inch clearance between the lock brackets
and the decoupler handle.
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Manual Operation

A hand crank is provided for completing the required
adjustments of the motor operator and Circuit Switcher
before any electrical operations are attempted. The
interlock handle must be moved downward in order to
insert the hand crank. See Figure 15. This safety feature
disconnects the control power source when the hand
crank is used. The interlock handle also serves as an
emergency stop when operating electrically. Hand
cranking during initial setup and adjustment can be
made easier by disconnecting one end of the dynamic
braking resistor found on the front of the reversing
contactor. The resistor must be reconnected before
operating electrically to prevent overtravel. See Figure

16.
A CAUTION

Sprocket/chain hazard.
Entanglement in moving parts may result in injury.

To prevent:

Keep hands away from moving parts when dead
front panel is removed. -

Figure 15 -- Manual Operation

Figure 16 -- Dynamic Braking Resistor

Electrical Connections

The housing floor is removable in order to drill for conduit
connections. Customer wiring connections are made to
the right hand side of terminal blocks.

Electrical Operation

A mechanical and electrical interlocked reversing
contactor is used for controlling direction of motor
rotation. Proper direction to close the Circuit Switcher is
shown on the Installation Arrangementdrawing. Electrical
data and a typical control schematic are shown in the
Technical Data Section of this manual.
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Limit Switches

Limits of rotation are controlled by cam operated limit
switches that are adjustable from 150 to 200 degrees of
rotation. The upper most cam and limit switch is always
the cpen positioniimit switch and the iower assembly the

Top Switch
{Open Limit)

Roller Lever

Hinge End of
Roller Lever

Lower Cam

Bottom Switch
{Close Limit)

Upper Cam

[ _‘

Elevation View

{A) Open Position
Counter-Clockwise to Close
Top View

Figure 17 -- LImit Switch Actuation

cioselimit switch. The steeprise of the cam activates the
limit switch roller as the cam rotates in a direction from
the hinged end of the limit switch roller towards the roiler
end (Figure 17). Limit switch cams are adjusted by the
use of a 3/16-inch hex wrench in the socket head clamping
bolt. Limit switch actuation can be heard except when
operating electrically.

Bottom Switch
(Close Limit)

Lower Cam

Top Switch Upper Cam

(Open Limit)

T —

= EO
e

I

Elevation View

(B) Open Position
Ciockwise to Close
Top View

72-265-035-416
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Mechanical Controls

A typical three pole arrangement of the CPS-VB is shown
in Figure 18. The three single pole units are mechanically
connected so that they operate simultaneously from a
single operator, similar to group operation of a disconnect
switch,

The center insulator of each pole unit acts not oniy as a
support but also as a torsion drive for the operation of

Control
Pipe

Adjustable
Coupler

Coupler — ]

Interphase _/

Brace
Channel

Motor Operator

Figure 18 -- Three Pole Arrangement

the disconnect switch and the interrupter. This center
insulator is bolted to the shunt trip mechanism which, in
turn, 1s bolted to the tever and bearing assembly.

Interphase operating pipe connects the outside poles to
the center pole. The center pole is driven by means of a
group control pipe, outboard bearing assembly, vertical
control pipe, and then to the operator. Operator rotation
of about 186 degrees provides an overtcggle action at
the full open and close positions of the outboard bearing
lever.

Interphase Pipe

Outboard Bearing

Outboard Bearing Bracket

Group Control Pipe

Clamp Hinge

72-265-035-423
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Sequence

Sequence of operation for the Type CPS-VB, starting
from the fully closed position, is illustrated in Figure 19.
When the center insulator is rotated 12 degrees - by a
shunt trip mechanism, motor operator, or hand crank -
the opening springs inthe driver mechanism are released,
resulting in high speed opening of the interrupter contacts
as shown in Step 1-3.

Sours

Continued insulator rotation, Step 4, starts to open the
switch blade. Upon reaching the full open blade position
the driver is reset for a closing sequence. Charging of
shunt trip equipped units will occur during the last 12
degrees of opening rotation.

insulator rotation to close results in blade travel and
charging of the interrupter closing springs in the driver.
The last few degrees of rotation release the closing
springs, closing the interrupter and charging the opening
springs.

Contacts"A" and"B" remainin contact as "B" travels over "A" and

@ interruptertrips with contacts "A* and "B" in the closed position.

compresses the gas. Gasis readytoflowwhencontacts par.

A

Gasdividesthearc. Interruption complete.

( (==

A B

Interrupter inthe full open position. Full BiL established.

Blade opens.

Figure 19 -- Operating Sequence

72-265-035-410



J

Operation

Page 16

Position Indicators

There are three indicators on each phase to indicate the
status of the Circuit Switcher. See Figure 20.

A mechanical semaphore on each phase, in the driver
unit window, is directly connected to the interrupter
operating rod and indicates the OPEN-CLOSED position
of the interrupter contacts. THIS SEMAPHORE HAS NO
REFERENCE TO THE POSITION OF THE DISCONNECT

BLADE.

Thereis alatch indicator on the under side of the housing
of each driver. The painted marks serve to indicate limits
of trave! of the driver shaft and are used during installation
and adjustment of the Circuit Switcher operating linkage.
They have no other function and should not be Lsed for
any other purpose.

Each shunt trip housing has a red semaphore. Align-
ment of the housing semaphore with the base sema-
phore indicates the charged (spring loaded) position of
the shunt trip device.

Manual Operation -- Circuit Switcher

To open the Circuit Switcher, operate the crank handle in
the direction indicated. Approximately the first three
turns will open the interrupter. Crank from stop to stop on
the outboard bearing lever in order to properly complete
an opening or closing sequence.

A latch must reset in the driver to permit closing. This is
done in the final few degrees of opening rotation.

To close, operate in the opposite direction. Be sure to
crank from stop to stop. With shunt trip units, observe
semaphores to determine shunt trips charged before
closing. This applies to both manual operation (worm-
gear) and hand cranking through the motor operator
when control power is not available.

Interrupter Driver

Semaphore Indicates Open (Green)
or Closed (Red) Position of the
Interrupter Contacts Only

Latch Indicator (Stationary)

Red and Green Bands Used for
Installation and Adjustment of
Linkage Only. Does Not Indicate
interrupters Open or Closed.

Clockwise to Open
First 12° Opensinterrupter Contacts
Next114° Opens Disconnect Biade

Shunt Trip Unit

Rotaling Insulator

_— Shunt Trip Unit

|_— RedSemaphore Indicates When
; Shunt Trip Springis Charged

Figure 20 — Sequence and Status Indicators

72-265-035-415

One Complete Opening Rotationis 126°
Fina! 12* of Opening Rotation Charges
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Three-Pole Assembly

Circuit Switchers compiete with insulators are factory
adjusted and timed on a 3-pole basis at the specified
phase spacing and outboard bearing iocation. The unit
has been operated at the factory with its motor operator
by means of a temporary short section of vertical operating

pipe.

Minimum disassembly has been done to accommodale
shipping clearance restrictions. Major assemblies are
numbered and/or match marked for ease of reassembly.
The interrupters are shipped in the open position, blades
closed and shunt trip units charged.

The following step-by-step instructions take into
consideration the different ratings and type of structure.
Required number of bolts, washers, nuts, etc., for each
assembly step have been supplied in kit form and are
numbered as to where used.

All 1/2-inch hardware should be tightened to 55 ft.-lbs,
and 5/8-inch to 90 ft.-lbs. Ananti-seize compound should
be used on all stainless steel bolt threads. An all purpose
grease should be used on both the point and threads of
piercing screws to aid in piercing the pipes.

Circuit Switchers Supplied On
Shipping Channels

1. After assembling the structure (platform to columns
using kit #7), locate each pole unit on the top platform
as shown on the installation arrangement drawing
provided with the order. A typical arrangement is
shown in Figure 21. Observe proper relationship of
interrupter and switch ends of a pole unit with respect
to the structure and outboard bearing location. Refer
to Handling Section of this manual for warnings and
proper method of lifting the poie units. Use kit #1
and LOOSELY fasten pole units to the structure.

l* Phase Spacing

Phase Spacing —‘—“

Interrupter End
E B B B T
Junction Box
N [t Grp cwl
Pi
A _S\ Pe Outboard
—=t 9.5 - Bearing
T ) Interphase T~
~L Brace o Il —
\_ 1 y 'h__‘./; ™ Shunt Trip
Interphas
Pipe 9.5 f=—
E B E B o I a
Switch End *This Dimension
Varies

&2

Pole-1

Pole-2

Pole-3

Pian View

Figure 21 -- Typical Arrangement

72-265-035-419
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2. installinterphase brace channels using kit #2. These 3. Instalithe outboard bearing assembly shown in Figure
brace channels establish centerline distances 23 using kit #3. Check orientation against drawings
between pole units. Securely tighten the brace such that bearing stops are in the proper location.

channels first and THEN tighten the pole-to-structure
fastening hardware. See Figure 22. If applicable use
kit #9 to mount the outboard bearing to the interface

channel. Cia
mp
Center Pole Base Hinge

OPEN __8

=1 |

T Tebl
_///;+- \\'%'
Outboard Bearing N i

Bearing and
Shunt Trip
Location

interphase =+
Brace D
Channel
e Top Bolt-Close Open Position
Tolerance Fit Mounting Hardware ©® Bearing Stop
Base Tab
Figure 22 -- Interphase Brace Channel Assembly Figure 23 -- Outboard Bearing 72-265-035-427

72-265-035-426

4. Reassemble the interphase operating pipe to the
adjustable clevis by lining up the match marks. While
supporting the ends of this pipe assembly, pin the
clevis to the center pole operating lever first. Outside
poles may have to be rotated slightly to accommodate
pin insertion. Refer to Figure 24 for details.

Group Lever
{Adjustable in 4 Increments)

Clamp Hinge

Alignment Mark

Interphase Pipe Adjustable Clevis

Figure 24 -- Operaling Control Levers 72-265-035-414
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5. By reference to Figure 25, install group control pipe
to the group control lever and then to the outboard
bearing lever. Clamp hinges have been factory setin
the proper positions on the group control pipe.
Group Lever 180° Qutboard Bearing
Open Position
Control
Pipe Clamp Hinge
Trial Rad.
Figure 25 -- Outboard Bearing Detail 72-265-035-421
6. The motor operator is bolted to the column leg as |
shown in Figure 26 by using kit #4. Proper lifting ﬁ
method is shown in the Handling section. Further (==
details of the motor operator are covered in the N - -] @'H‘Eﬁ‘
Operation Section of this manual. If unfamiliar with -
the Motor Operator, this section should be reviewed T
before proceeding. = wm -8
]
‘ﬂ’ \_ Operator
C Bracket
Shim Here
It Required
u
u J
Side View

Figure 26 -- Motor Operator Mounting
72-265-035-434
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7. Install vertical control pipe between outboard bearing
clamp and the flat abutment surface on the motor
operator decoupler. Be sure the 5/8 inch gauge
block is in position to space the decoupler at this
height above the serrated disk on top of the motor
operator as shown in Figure 27. Use kit #5 and kit #6
to mount the ground braid and position indicator
respectively.

8. Clamp and pierce vertical control pipe at outboard
bearing clamp. Grease should be applied to the
point and threads of the piercing screws. Leave the
U-bolts and piercing screws loose at the decoupler
so that vertical pipe will turn easily in decoupler
clamp.

Clamp g = a
Hinge [= ]|
=

Outboard Bearing _/ \. Open Position

Bearing Stop

Decoupler Vertical Pipe

Figure 27 -- Vertical Control Pipe installation

72-265-035-428

9.

Clockwise to Open

Rotate the pole units clockwise to the open position
by pushing against the interphase levers and/or hand
turning the insulators. When full open, there will be
resistance to further rotation and the latch pointers
will indicate in the green bands underneath the drivers.
See Figure 28.

Interrupter Driver

Latch Indicator (Stationary)

Red and Green Bands Used for
Instaliation and Adjustment of
Linkage Only. Does Not
Indicate Interrupters Open or
Closed.

Operating Lever

Figure 28 -- Opening Procedure 72-265-035-418

10.

11.

12.

Maintain this position by holding or blocking, tighten
U-bolt clamps on decoupler and lightly set piercing
screws with motor operator decoupler set temporarily
at approximate mid position. DO NOT pierce pipe at
this time. Decoupler should be in the “coupled”
position, i.e., pin engaged with the siotin the output
shaft.

Match mark with pencil on sides of the clamps to pipe
to serve as an indication if any slippage occurs
pefore final piercing of the pipe.

Install the conduit kit supplied for connection be-
tween the motor operator and shunt trip junction
boxes. Drawings for this installation have been pro-
vided with the drawing package.

13. Proceed to Final Adjustment section on page 25.
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Circuit Switchers Supplied For
Mounting On Customer Structures

Installation of these units are the same as the preceding
method in that the pole units are supplied bolted to
shipping channels. Group control pipe adjustments are
required because of mounting tolerances of the out-
board bearing assembly on the structure.

Group Lever

Figure 29 -- Installation of Group Control Pipe

4. Rotate outboard bearing lever to approximately 4
degrees over-toggle in the full open position against
the open position bearing stop. See Figure 30 which
Hlustrates an over-toggle position. The bearing stop
may require some readjustment at this time to set this

overtoggle position.

Overloggle
Angle

Group
Control
Pipe

Outboard
Bearing
Lever -

Figure 30 -- Outboard Bearing Overtoggle
72-265-035-422

Control
Pipe

1. Refer to the preceding method and complete steps 1
through 4 on pages 17 and 18.

2. Install group controi pipe by attaching to group control
lever. This clamp hinge has been factory set and
pierced. See Figure 29.

3. Leave clamp hinge loose at outboard bearing end of
group control pipe so that pipe will slide in clamp and
pin clamp to pivot fitting at end of outboard bearing
lever.

180° Outboard Bearing

Trial Rad. Clamp Hinge

72-265-035-421

5. The motor operator is bolted to the column leg as
shown in Figure 31 by using kit #4. Proper lifting
method is shown in the Handling section. Further
details of the motor operator are covered in the
Operation Section of this manual. If unfamiliar with
the motor operator, this section should be reviewed
before proceeding. :

Operator
Bracket

Shim Here
if Required

L Side View

Figure 31 -- Motor Operator Mounting
72-265-035-434
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6. (nstall vertical control pipe between outboard bearing
clamp and the flat abutment surface on the motor
operator decoupler. Be sure the 5/8 inch gauge
block is in position to space the decoupler at this
height above the serrated disk on top of the motor
operator as shown in Figure 32. Use kit #5 and kit #6
to mount the ground braid and position indicator
respectively.

7. Clamp and pierce vertical control pipe at outboard
bearing clamp. Grease should be applied to the
point and threads of the piercing screws. Leave the
U-bolts and piercing screws loose at the decoupler
so that vertical pipe will turn easily in decoupler
clamp.

/[11 oPEN 1§
Clamp (™ rf-—'ﬂ'—q

ﬂ_l

Hinge = j E g
QOutboard Bearing _/

Open Position
Bearing Stop

Decoupler .
Vertical Pipe

Lr &+

Figure 32 -- Vertical Contro! Pipe Installation
72-265-035-428

8.

Clockwise to Cpen

Rotate the pole units clockwise to the open position
by pushing against the interphase levers and/or hand
turning the insulators. When full open, there will be
resistance to further rotation and the latch pointers
willindicate in the green bands underneath the drivers,
See Figure 33.

Interrupter Driver

Latch Indicator {Stationary)

Red and Green Bands Used for
Installation and Adjustment of
Linkage Only. Does Not
Indicate Interrupters Open or
Closed.

Operating Lever

Figure 33 -- Opening Procedure 72-265-035-418

9.

10.

11,

12.

Maintain this position by holding or blocking, tighten
U-bolt clamps on decoupler and lightly set piercing
screws with motor operator decoupler set temporarily
at approximate mid position. DO NOT pierce pipe at
this time. Decoupler should be in the “coupled”
position, i.e., pin engaged with the slot in the output
shaft.

Match mark with pencil on sides of the clamps to pipe
to serve as an indication if any slippage occurs
before final piercing of the pipe.

Conduit and wiring will need to be complete between
the motor operator and shunt trip junction boxes.

Proceed to Final Adjustment section on page 25.

o mm ‘ ‘- _‘ _ _. h n ﬂ ‘
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Circuit Switchers Shipped Installed
On Structure Platform

Refer to the structure drawings provided with the
order and install the column legs of the structure on
the footings.

Lift the three-pole assembly with structure top
plattorm into position and connect to the column legs
using kit #7. Reference installation arrangement
drawing for proper orientation of the Circuit Switcher
on the structure. See Figure 5 for warnings and correct
method of lifting in Handling Section of this manual.

The motor operator is bolted to the column leg as
shown in Figure 34 by using kit #4. Proper lifting
method is shown in the Handling section. Further
details of the motor operator are covered in the
Operation Section of this manual. If unfamiliar with
the motor operator, this section should be reviewed
before proceeding.

Operator
Bracket

Shim Here
If Required

T side View
J

Figure 34 -- Motor Operator Mounting

4.

72-265-035-434

Install vertical control pipe between cutboard bearing
clamp and the flat abutment surface on the motor
operator decoupler. Be sure the 5/8 inch gauge
block is in position 1o space the decoupler at this
height above the serrated disk on top of the motor
operator as shownin Figure 35. Use kit #5 and kit #6
to mount the ground braid and position indicator
respectively.

Clamp and pierce vertical operating pipe at cutboard
bearing clamp. Grease should be applied 1o the
point and threads of the piercing screws. Leave the

U-bolts and piercing screws loose at the decoupler
so that vertical pipe will turn easily in decoupler
clamp.

OPEN 3§

Clamp I I

Hinge B j EE
Qutboard Bearing / \— Open Posilion

Bearing Stop

Decoupler

Vertical Pipe

l——*—*——h
Figure 35 -- Vertical Control Pipe Installation
72-265-035-428

6. Rotate the pole units clockwise to the open position
by pushing against the interphase levers and/or hand
turning the insulators. When full open, there will be
resistance to further rotation and the latch pointers
will indicate in the green bands underneath the drivers.
See Figure 36.

Interrupter Driver

Latch Indicator {Stationary}

Red and Green Bands Used for
Installation and Adjustment of
Linkage Only. Does Not
Indicate Interrupters Open

or Closed.

Clockwise to Open

Operating Lever

Figure 36 -- Opening Procedure 72-265-035-418
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7. Maintain this position by holding or blocking, tighten
U-bolt clamps on decoupler and lightly set piercing
screws with motor operator decoupler settemporarily
at approximate mid position. DO NOT pierce pipe at
this time. Decoupler should be in the “coupled”
position, i.e., pin engaged with the slot in the output
shaft.

8. Match mark with pencil on sides of the clamps to pipe
to serve as an indication it any slippage occurs
before final piercing of the pipe.

9. Install the conduit kit supplied for connection be-
tween the motor operator and shunt trip junction
boxes. Drawings for this installation have been pro-
vided with the drawing package.

10. Proceed to Final Adjustment section on page 25.
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The following adjustment steps are for Circuit Switchers
supplied mounted on the top platform of the structure
and for those supplied mounted on shipping channels.
Refer to end of this section, page 28, to adjust the type
intended for mounting on customer structures.

1. Fill each interrupter with SFg gas. For proper
procedure, refer to Maintenance Section, page 42.
Do not operate circuit switcher without gas.

2. Hand crank to the full open over-toggle position
against the open position outboard bearing stop
while observing the shunt trip gaps and the green
band positions. Shunt trips gaps MUST NOT exceed
3/16inch as shownin Figure 37. Green band positions
should indicate having traveled 1/2 to 3/4 into the
bands. See Figure 10. DO NOT over rotate beyond
any of the green bands.

+.03

L)

|

1 IJ
Thrust / Latch
Roller Plate
Figure 37 -- Shunt Trip Gap 72-265-035-432

A\ cruion

Improper operation may cause circuit switcher
damage.

To prevent:

Do not operate until unit has been filled with SFg
gas.

3.

If the adjustments in step 2 are not as described,
continue steps 4 through 8. Otherwise, proceed to
step 9.

If it is found necessary to adjust the shunt trip gap,
the charging bolt in the driver housing controls the
gap position. Reducing excessive gap is done by
backing out the charging bolt as shown in Figure 38
while observing gap position. Increasing gap is
done easier if the Circuit Switcher is hand cranked
about 5 turns towards the close direction to remove
the load from the charging bolt. It is recommended
that the charging bolt be turned in about 1/2 turn and
then the unit be hand cranked back full open to
recheck gap position.

Charging Bolt

Figure 38 -- Charging Bolt

5. A shunt trip gap change also results in changing

green band position. The green band tolerance given
in step 1 must be maintained. Adjustments described
in following steps 6 and 7 may be necessary to adjust
green band position because of the inter-relationship
between gap and band positions.
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6. A trial radius of 12.75 inches has been set on the
outboard bearing lever. This is the measurement
shown in Figure 39. A longer radius length produces

A WARNING

more rotation in both open and close directions while
a shorter radius reduces the amount of rotation in
both directions.

Close Position
Bearing Stop \

Hazardous voltage.
Contact could result in death or serious

injury.
To prevent:

Do not contact energized parts when
operating with dead front panel removed
or when right hand side door is open.

0 Ji==:is
[j: H1 & Ol g
© O
8 me|uay
Pencil Mark 123/ 9.
\ / New Mark ~ 1*
; B o 10.
Clamp e =] -

e T e
f \— Open Position

Bearing Stop

Outbeard Bearing

Hand crank 1/2 turn further into the open direction
and then tighten the decoupler U-bolts followed by
piercing the vertical operating pipe.

Hand crank towards the close position. As the blades
enter into the stationary contacts verify entrance is
centered. Adjustments are made by means of the
adjustment bushing shown in Figure 40. Blades
should close first followed by interrupter closure.

Locking Bolt, Nut
and Lockwasher

Insulator Spacer

7. 1f rotation is such that the group control pipe is in
tension or pulling to open the pole units, shortening
the length of the pipe will bring about more rotationin
the open position and less rotation in the closed
position. Conversely, if rotation to open places the
group control pipe in compression, shortening the
length of the pipe will reduce rotation in the open
direction and increase rotation in the closed direction.

8. Repbsitioning of the decoupler to vertical control
pipe will be required. Loosen piercing screws and U-
bolts so that pipe-to-clamp joint will turn freely.

e ——_— — — —

NN

) Base Mounting

AN

-

/

Figure 40 -- Adjustment Bushing 72-265-035-435

l Adjustment Bushing

Figure 39 -- Outboard Bearing Lever Trial Radius
72-265-035-429 W///é
$

y

B s ——.
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11. Continue hand cranking the Circuit Switcher to the 14. In the closed position, check that blade contact is

closed position and verify all interrupters have closed, horizontal as shown in Figure 42 and that the blade
driver rotationis into the red bands, outboard bearing rests on the closed position blade stop.

lever is in line with the group control pipe, a 1/8 inch
gap occurs on the close position bearing stop, and
the ciose limit switch in the motor operator has been
actuated.

12. Disable shunt trip circuit and check incoming DC
polarity. Refer to the electrical drawing furnished
with the Circuit Switcher. Operate motor operator m
electrically to check for correct rotation. Run motor |
operator to open position as determined by open
limit switch operation. In this position there should
be about 1/8 inch clearance at the open position
bearing stop (see Figure 39). Also, the open position g u N @
limit switch should have been actuated as shown in

I:f I Contact Shoe

Figure 17. 5 N
13.In the full open over-toggle position, check for ' E, Blade Shown in
disconnect blade vertical position and adjust if AN ~ Closed Position
necessary by means of the crank arm A and B bolts
of the hinge mechanism shown in Figure 41. To
increase the open angle, screw “A” bolt in and “B”
bolt outtogether. Atthe completion of the adjustment,
tighten the locknut on one bolt, turn the other bolt in
until snug, then back out 1/8-turn and tighten its 15. If necessary, adjust this position by means of the ball
locknut. joint adjusting screws shown in Figure 43. First,
loosen the set screw in the fork. Then to lower the
blade, turn screw “C” in and screw “D” out together.
Check the adjustment by opening and reclosing the
blade. With the blade on the blade stop, screw “C”
should be tight against the ball stud. Tighten screw
“D” againstthe ball, then back out by 1/8-turn. Tighten
the set screw to lock the adjusting screws in position.

Figure 42 -- Blade Jaw Adjustment 72-265-035-441

Spindle
Blade Clamp

Adjusting Screw "D"

Adjusting Screw "C*
Ball Stud

Strut Crank

Bolt "A" Bolt "B"

Figure 41 -- A and B Crank Arm Adjusting Bolts Figure 43 -- C and D Ball Joint Adjusting Screws

72-265-035-430
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16.

17.

18.

19.

Ifthe blade contactis not horizontal after the previous
adjustment, note the departure from horizental and
then open the Circuit Switcher. Loosen the blade
clamp bolts and rotate the blade to the required
position. Verify this adjustment by closing the switch
and checking the blade contact angle.

Verify all hardware 1s ight and that all pipe has been
pierced.

The Circuit Swilcher is now ready for electrical
operaticns and timing tests. Close simultaneity
between poles can be adjusted to be less than 16
milliseconds by means of the adjustable clevis on
the center pole. Open simultaneity should be less
than 12 milliseconds and is not adjustable. Recon-
nect braking resistor and shunt trip.

The lever stop bolt should be re-positioned after any
adjustment of the close timing of the switcher. Be-
fore attempting to adjust the switcher close timing,
loosen the stop bolt lock nuts and back the stop bolt
away from the lever closed position.

After making any necessary close timing adjust-
ments, put the switcher in the closed position. Place
the head of the stop bolt against the lever and turn
the left lock nut finger tight against the bolt mounting
block. Hold the bolt head with a wrench to prevent
it from turning while the right lock nut is tightened.
The recommended tightening torque is 90 Ib.-ft.

Stop Bolt

b Eﬂa ¢
X <
)

Section "A" - "A"-

A 2" Interphase Pipe

h
L <
L

a Interphase
A Brace

/‘\/ Base Assembly

Closed Position

Figure 44 -- Stop Assembly 72-265-035-442
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Final Adjustment of Circuit Switchers
Mounted on Customer Structures

1. With outboard bearing lever in full open position and
pole units manually rotated to their limit in the green
bands, mark group control pipe at bearing clamp.
Measure 1 inch from this mark along group control
pipe and mark pipe. This is shown in Figure 45.

Close Position
Bearing Stop \

O
=,

Eﬁ

a

mlaop

o

- 12 3/4" —a

N / New Mark ~ 1*

OPEN  §

Pencil Mark

M

Clamp [
Hinge =

Qutboard Bearing /

\ Open Position

Bearing Stop

Figure 45 -- Group Control Pipe Adjustment
72-265-035-429

2. Hand crank towards close as group pipe slides in
clamp hinge to above referenced mark. Itisimportant
that the group lever on the center pole and that the
OB bearing lever does not move. Tighten U-bolts on
clamp hinge equally and lightly set piercing screws.

3. Follow steps 1through 18, pages 25-28, of preceding
Final Adjustment Section.

Baseline Data

An effective maintenance program begins during
installation of the circuit switcher. |t is strongly
recommended that a permanent record of each circuit
switcher be established at the time of installation and
maintained throughout the life of the equipment. Included
in this log should be the complete records of all
installation, inspection, maintenance and lubrication work
performed.

It is particularly important to establish baseline data at
the time of installation. The change of an operating
parameter is normally more significant than the absolute
value of the parameter.

Adherence to the procedures identified in the “installation
Checklist” which follows, and verification that the items
checked are within the allowable tolerances, will assure
a proper installation. This information can then be used
as a base reference for future maintenance.

A CAUTION

Improper operation of switcher may result in
equipment damage.

To prevent:

Do not operate the switcher until all tests and
inspections are done.

If the contact part time exceeds 6 cycles, the difficulty
may be due to an excessive voltage drop in the DC
conlrol cable to the switcher.

Contact resistance should be measured terminal to
terminal with a ductor, or equivalent 100 amp DC source.
Record the contact resistance of each pole to provide a
permanent baseline reference to which future
measurements can be compared.

Establishing a baseline value is particularly important for
contact resistance measurements. Small variations in
the chemical makeup of alloys used in the interrupter are
inevitable, and these can cause noticeable differences in
the peole unit resistance. In diagnosing impending
problems, the change in contact resistance with time is
far more significant than the absolute value of resistance.
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Checklist

Installation Date

1. Nameplate Data

1.1 Switcher Type Rating: kV amp
Serial-S.0. Instruction Book PB-3918
1.2 Mechanism Type CM-4 Instruction Book PB-3918
Control Diagram Control Voltage
Motor and Heater Voltage
2. General Condition of Switcher when Received
NOTE: The following checks are to be made after the
switcher has been installed on its permanent
foundation.
3. Switcher bolted to its permanent foundation and
shipping braces removed.
4. Grounding connections installed. (left)
(right)
5. Control wiring installed.
6. Switcher filled with SFg (see Figure 47). psig
Ambient Temperature ‘ OF

7. Final check of switcher for loose hardware.
8. Timing tests (At normal operating voltage).

8.1 Trip command until contacts part (maximum 6
cycles).

8.2 Close command until contacts touch (8 seconds
maximumy.

milliseconds

seconds
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9. Contact resistance terminal to terminal measured (Pole 1) micro-ohms
with ductor or eguivalent 100 amp DC source,
(Maximum for new contacts: 242 kV, 90 micro-ohms; (Pole 2) micro-ohims
169 and 145 kV, 85 micro-ohms; 121 kV, 75 micro-
ohms.) (Pole 3) micro-ohms
10. Operation counter reading as left
11. SFg gas pressure as left psig Ambient temperature OF

12. Check all {abels and nameplates attached to the
switcher to be sure that they are securely fastened in
place and are readable.
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Inspection

General

The intent of this section is to identify the parameters
which can be used to establish and carry out a proper
program to assure reliability of the equipment.

Of primary importance in carrying out an effective program
is that the individuals involved understand the equipment,
how it is to function, and the potential problems should
out-of-specification conditions exist.

It is desirable to maintain a permanent record of each
circuit switcher. Included in this log should be the
complete records of all instaliation, inspection,
maintenance, and lubrication work performed.
Installation, Periodic, 3 Year Inspection, 6 Year Inspection
and Major Inspection Checklists should be included as
well as information relative to the number of faults and
associated current magnitudes the switcher has been
required to interrupt.

Record keeping of this type will permit accurate evaluation
of the conditions of the switcher at all times and assure
reliable service if the suggested procedures are followed.
In addition, it will permit the comparison of present-day
values of such items as contact resistance and contact
timing to previously obtained data.

Many of the tests which are made are diagnostic type
tests which will provide information relative to potential
problems. This is to say that when one analyzes the test
results and compares the results with previous test data,
it can be determined whether a change is normal or
whether it is one which requires attention.

An effective maintenance program begins during the
installation of the equipment. A copy of an Installation
Checklist follows the INSTALLATION section of this book.
Adherence to the procedures identified on the Installation
Checklist and veritication that the items checked are
within the allowable tolerances will assure a proper
installation. This informationis thento beused as a base
reference for future maintenance. The checklists do not
provide an in depth description of the checks and tests
to be made. This information is contained in the text of
this instruction book. Switchers installed in areas of
severe environmental conditions may require more
frequent inspection. It is recommended that frequent
visual inspections be made by operators while touring
the switchyard in order to observe any obvious abnormal
conditions.

Thorough, periodic inspection is important to satistactory
operation. Inspection and maintenance frequency
depends on installation site, weather and atmosphere
conditions, experience of operating personnel and special
operation requirements. Because of this, a well-pianned
and eftective maintenance program depends largely on
experience and practice.

4\ DANGER

Hazardous voltage and mechanisms.
Death or serious injury from electrical
shock, burns, and entanglement in rapidly
moving parts will result.

To prevent.

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

2. Never trip or close the switcher while
working on it, since the parts move
rapidly and can cause injury.

3. Discharge the switcher's mechanical
systems before performing
maintenance or inspection.

4. Swiltcher and its mechanism must be
disconnected from all glectrical power
before performing maintenance or
inspection. Grounding leads should be
properly attached and framework
grounded.

5. Only qualified personnel should work
on or around this equipment after
becoming thoroughly familiar with all
warnings, safety notices, instructions
and maintenance procedures
contained herein. The successfui and
safe operation of this equipment is
dependent upon proper handling,
installation, operation and
maintenance.
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A WARNING

A WARNING

Failure to properly maintain the equipment could
result'in death, serious injury, product failure, and
prevent successful functioning of connected
apparatus.

To prevent:

The instructions contained here should be carefully
reviewed, understood and foliowed. The following
maintenance procedures should be performed
regularly.

The use of unauthorized parts in the repair of the
equipment could result in death, serious injury, or
equipment damage. .

To prevent:

Foilow all safety instructions contained herein.

Periodic Inspection Procedure

STEP 1
Be sure that the circuit switcher and its mechanism is
disconnected tfrom ali electric power, both high voltage
and control voltage, before itis ingpected or repaired.

STEP 2
After the circuit switcher has been disconnected
from power lines, attach the groundingleads properly
before touching any of the circuit switcher parts.

STEP 3
Keep the motor operator clean.

STEP 4

Be sure the circuit switcher is well grounded.

STEP S
See that bolts, nuts, washers, and all terminal con-
nections are in place and tight.

STEP 6
At all inspections operate the circuit switcher by hand
to see that the mechanism works smoothly and
correctly before operating it with power.

THIS CHECKLIST DOES NOT REPRESENT AN EXHAUS-
TIVE 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.

Periodic Inspections should be made at monthly and
semi-annual intervals to assure continued satisfactory
performance of the switcher. At the end of this section is
a Periodic Inspection Checklist.

3-Year And 6-Year
Inspection Procedure

Aninspection should be made every 3 years and used as
an additional guideline in determining the necessity of
maintenance. This inspection includes checks which
may be made externally. At the end of this section is a
copy of a 3-Year and a 6-Year Inspection Checklist which
identifies those items which can be checked without
removing the gas from the switcher. By making the
checks identified on the list, it can be verified whether or
not the switcher is satisfactory for continued service
without performing a Major Inspection.

Major Inspection

Major inspection is that which requires removal of the
gas from the switcher to determine the condition of the
interrupters, contacts, and other internal components. A
Major inspection should be performed when:

1. The accumulated interruptions equal 20-20kA faults.
2. After completing a year of daily capacitor switching

duty.

This schedule should be modified based on the
information obtained from the 3-Year and 6-Year
Inspections, and on accumuiated experience of switcher
characteristics and duty.
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Periodic Inspection Checklist

Station Bus or Line
Date of Inspection
1. Nameplate Data
1.1 Switcher Type Amp.
Serial-S.0. 1.B. PB-3918
1.2 Mechanism Type CM-4 .B. PB-3918
Control Diagram Control Voltage
Motor and Heater Voltage
Monthly Checks
2. General Condition of Switcher:
3. Operation Counter Reading
4, SFg Gas Pressure SFg Pressure psig
Ambient Temperature OF
6 Month Checks
(in Addition to Menthly Checks)
5.  Check all labels and nameplates attached to the
switcher to be sure that they are securely fastened
in place and are readable.

Annual Check i

(In Addition to Monthly Checks and 6 Month Check)

6. Time to close the switcher (8 seconds maximum)
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3-Year Inspection Checklist

Station Bus or Line

Date of Inspection

1. Nameplate Data

1.1 Switcher Type Amp.
Serial-5.0. 1.B. PB-3918
1.2 Mechanism Type CM-4 .B. PB-3918
Control Diagram Control Voltage

Motor and Heater Voltage

A WARNING

Hazardous voltage.
Death or serious injury due to
electrical shock could resuit.

To prevent:

Prior to performing inspection of the
switcher, trip the switcher and open
adjacent switcher disconnect switches,
solidly ground ali terminals to remove
residual electrical charge and open all
A-C and D-C switches.

2. General Condition of Switcher:

3. Switcher Hold Down Beolts Tight

4. Grounding Connections Tight (Left)

(Right)
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A CAUTION

Improper operation of switcher may result in
equipment damage.

To prevent:

Do not operate the switcher until all tests and

inspections are done.

5. Motor Operator
5.1 General Checks:

5.1.1 Condition of motor operator. Corro-
sion of hardware. Loose hardware.

5.1.2 Connsctions on terminal blocks,
switches, and relays; tight and no
corrosion.

5.1.3 Heater(s) operating properly.

5.1.4 Wiring: deteriorated or damaged
insulation.

51.5 Check the hand crank and the
interlock handle. :

6. Contact resistance terminal-to-terminal measured
with ductor or equivalent 100 amp d-c source (150
micro-ochms maximum for used contacts). if
maximum micro-chms values are greater than
those listed a major inspection is required.

7. Operation Counter Reading as Left

8 Check the disconnect live parts for any damage or
corrosion.

9. SFg Gas Pressure as Left

(Pole 1) micro-ohms

(Pole 2) micro-ohms

(Pole 3) micro-ohms

SFg Pressure psig
OF

Ambient Temperature
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6-Year Inspection Checklist

Station

Date of Inspection

1. Nameplate Data

1.1 Switcher Type

Serial-S.0.

1.2 Mechanism Type

Control Diagram

Motor Voltage

A WARNING

Hazardous voltage.
Death or serious injury due to
electrical shock could resulit.

To prevent:

Prior to performing inspection of the
switcher, trip the switcher and open
adjacent switcher disconnect switches,
solidly ground all terminais to remove
residual electrical charge, and open all
AC- and D-C switches.

2. General Condition of Switcher:

Bus or Line

Amp.

|.B. PB-3918
SE-4A [.B. FB-3918

Control Voltage

Heater Voltage

3. Switcher Hold Down Bolts Tight

4. Grounding Connections Tight

(Left)

(Right)
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A CAUTION

Improper operation of switcher may result in
equipment damage.

To prevent:

Do not operate the switcher until all tests and
inspections are done.

5.

Motor Operator
5.1 Wire Check:

5.1.1 Inspect wiring for damaged or

deteriorated insulation,

5.1.2 Inspect wiring for possible grounds or
short circuit.

5.1.3 Connections on terminal blocks,
switches, and relays; tight and no

corrosion.

5.1.4 Heaters; electrical continuity and
terminals not shorted to ground.

5.2 Condition of motor operator. Corrosion of

hardware. Loose Hardware

Switcher Checks

6.1 Install manual operating device and check interrupter 1
the mechanism linkage to make sure all
connecting rods operate freely and without Interrupter 2

interference during a manual operation.
Interrupter 3

Mechanism

6.2 Final check for loose hardware. Remove
manual operating device. Reconnect the

power line connections.
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9.

Timing Tests: (These tests are to be made at
normal operating voltage and SFg fill pressure in
the interrupters.

7.1 Trip coil energized until contacts part. (6
cycles). Pole simultaneity opening with
shunt trip <12msec.

7.2 Close command until contacts touch. (8
seconds max.) Pole simultaneity closing
<16msec.

Contact resistance terminal to terminal measured
with ductor or equivalent 100 amp d-c source (150
micro-ohms max. for used contacts, If maximum
micro-chm values are greater than those listed a
major inspection is required.)

Operation Counter Reading as Left

10. SFg Gas Pressure as Left

(Pole 1)

(Pole 2)

(Pole 3)

milliseconds

seconds

micro-ohms
micro-ohms

micro-ochms

SFg Pressure

Ambient Temperature

psig
oF
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Major Inspection Checklist

Station Bus or Line

Date of Major Inspection

Installation Date

1. Nameplate Data

PB-3918

PB-3918

1.1 Switcher Type Amp.
Serial-S.0. I.B.

1.2 Mechanism Type CM-4 |.B.
Control Diagram Control Voltage

Motor and Heater Voltage

A WARNING

Hazardous voltage.
Death or serious injury due to
electrical shock could result.

To prevent:

Prior to performing inspection of the
switcher, trip the switcher and open
adjacent switcher disconnect switches,
solidly ground all terminals to remove
residual electrical charge and open all
A-C and D-C switches.

2. General Condition of Switcher:

3. Switcher Hold Down Bolts Tight

4. Grounding Connections Tight (Left)
(Right)
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A CAUTION

Improper operation of switcher may result in
equipment damage.

To prevent:

Do not operate the switcher until all tests and
ingpections are done.

5. Motor Operator
5.1 Wire Check:

5.1.1 Inspect wiring for damaged or
deteriorated insulation.

5.1.2 Inspect wiring for possible grounds or
short circuit.

5.1.3 Connections on terminal blocks,
switches, and relays; tight and no
corrosion.

5.1.4 Heaters; slactrical continuity and

terminals not shorted to ground.

5.2 Condition of metor operator. Corrosion of
hardware. Loose hardware. ft.-1b.

A WARNING

Hazardous arc products.
Death or serious injury could resuit.

To prevent:

Refer to PART REPLACEMENT Section for
precautions to be observed when handling
arced SFg gas.
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6. Timing Tests: (These tests are to be made at

normal operating voltage and SFg fill pressure in
the interrupters.)

6.1 Trip coil energized until contacts part. (6
cycles). Pole simulltaneity opening with
shunt trip < 12msec.

6.2 Close coil energized until contacts touch (8
seconds max.). Pole simultaneily closing
< 16msec.

Contact resistance terminal to terminal measured

with ductor or equivatent 100 amp d-c source (150
micro-ohms maximum for used contacts.)

Operation Counter Reading as Left

SFg Gas Pressure as Left

milliseconds

milliseconds

(Pole 1) micro-ohms
(Pole 2) micro-chms
(Pole 3) micro-ohms
SFg Pressure psig

OF

Ambient Temperature

oA .. M. =hilis 1 A A ] ] S - S
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Mechanical
Terminal Pad LoadIng Approximate Welghts
Tension/compression Interrupter/driver 500 lbs [230] kg
-« in line with terminals 300 ibs. Shunl.trlp unit 50 ibs [23] kg
-- perpendicular to terminals 150 Ibs. One single pole (complete) 2700 Ibs [1242) kg
Static weight 250 Ibs. Motor Operator 250 Ibs [115] kg
Moment 625 in.-lbs.
Recommended Timing
Pole simultaneity opening <12ms
(with shunt trip)
Pole simultaneity closing <16 ms
Motor start to close
position 8 sec.
Trip time without shunt trip 1 sec.
Electrical
Ratings Operating Current Ratings
Type CPS and CPS-VB Device @48 VDC | @125VDC
Max design voltages 72.5/121/145/169/242 kV Motor Inrush Current 75A 33A
Frequency 60 Hz Motor Running Current 15A 7.5A
Continuous current ratings 1200/1600A Trip Coil Currents 24A 24A
Short circuit current 20 kA sym Reversing Contactor Coil 1A .5A
Short-time current 10 cy. 108 kA peak Anti-Purmp Relay Coil 0.2A 0.1A
Close and latch current 40 kA sym Time Delay Relay Coil 0.2A. 1A
interrupting time 6 cycle Motor Fuses 30A 15A
Interrupter BlL's 350/550/650/750/900 kV Heater Fuses 30A 15A

Shunt Trip Unit AVOID ELECTRICALLY CLOSING INTO A

Note  mADE.UPTRIP CIRCUIT. Testing to simulate

de tri i . 15.5 oh MR "
lgsvvdc‘iri:%gﬁ':;? 5.7 oﬁmm closing into a fault condition should be done
Heater resistance 500 ohm by completing the trip circuit through a main
interrupter contact. Although the interrupter

and shunt trip units are designed to perform

satisfactorily under actual trip-free conditions,
A WARNING discharging the shunt trip units prior to the
closing action of the interrupter contacts

causes the unexpended energy of the
interrupter closing spring to be absorbed by
the shunttrip unit. This unnecessarily creates
conditions which can have an adverse affect
To prevent; on the operating life of the shunt trip units.

Closing into a made-up trip circuit may result in
equipment darmage.

Trip tests should be made by completing the trip circuit
through a main interrupter contact.
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TA22 8/cc Skt  8/0C 5 D Diodes
— 1} 7Y + {_)_4r

1F hil

01/0 Push Button Open
82 84a o1/C Push Button Close
p———il—t r— *—‘—"—@_ ay Anti-Pump Relay
cs/0 3y TC Trip Coll
" S— {— 33a TC Cutoft Switch ({Closed when S.T. charged)

86 A ar Lcs Latch Check Switch (Closed when 5.T. charged)
r———F——$1% + 4 TAN & Terminal Biock Points in Motor Operater

Les—3 | B Terminal Block Points Shunt Trip Unite

| LCS—Y LCS-2
__JI.__°f¢{f_.{._ e — b - 4& 431/R  Local Remole Switch

TAB a8 TA® POLE—1 POLE-2 POLE=3 R Red Light
r_@_____ G Green Light

o T 4 3361 2 ,
TAIS $—D——d- .._®_u_-, g?cc Hand Crank Interlock Switch

Control Schematics !
Cilose Contactor

The electrical diagrams shown (Figures 46a and 46b) are drawing packet for drawings that apply to your instaliation.
typical and are only for general information. Refer to

TAS a8 VO __TA4

(+) g = 125 VOO i A
jau/l. /o ,E?ﬁ“ 9/1.(?:(: 8:2 ;
o /C
wl] Lot ——@—
9/0C Open Contactor

. ———— —————

Schermatic Legend
T™T I
Thermostat

9/0C : To1 163 Om'rc: TG4 05 TGS
} | v CTR Operations Counter
TAIG ' 62 Time Delay (Fixed) FRelay

Ny
o
|
1
[
TE
P

L d____ a4M Motor Mechanism
-ar_;zu 7o 33a3 84 ab  Internal Auxiliary Switch
TAZt TLS-1aa Limit Switch, Open Except in Mech.

Final Closed Position

TLS-1bb Limit Switch, Closed Except in Mech.
Final Closed Position

TLS-2aa Limit Switch, Open Only in Mech.
Final Open Position

TLS-2bb  Limit Switch, Closed Only in Mech.

:lzs 1:5

Figure 46a -- Typical Control Circult 86 pinal Open Fosition

TA
TAY L 48 VOC o z(_,

{(+) ¢ == 125 VDG

/0C 8/CC

Flgure 46b -- Typlcal Motor Circult 72-265-035-431
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Sulfur Hexafluoride

Arc-Quenching Medium (SFg)

RSIG

1co

Approximate Quantity per pole
Approximate Volume per pole
Rated Pressure at 20°C 169V and Below
Rated Pressure at 20°C 242kV Only

3.2 bs.
1.26 ¢u. ft.
81 psig
86 psig

90

80

TG

—22 —4 14 2 S0 -1} B8€ 104 122
_.f/
/
Z42kV Only / |1
—a
|~
,f
|
// \159w & Below

ao

50 }/

w11/

30
L/

=

i

- 50 —-40

-30 —-20Q -10 o] 10 20

Figure 47 -- Pressure Vs. Temperature Curve

30 40 50

SIEMENS

SFg Interrupter Operating Pressure Range
Versus Ambient Temperature

0T Remove wnil from sefvice.
DO (0-35 psig 169kV and balow)

Nomal fi atlow
3649 psig 1 69kVand below)
B3 71 psig242kvVonk)
range.
2758-150%1 agg'gbehra)
-150psig 242KV only)
168kV and below 242kVonly
Gas Pressure in psig Temperature
Normal Fill Minimum °F °C
2] 9 104 L0
5 % ®B X
81 72 i P24
7 &0 5 10
fic! & X 0
2] ] 14 10
€5 ) 4 -20
5 4 22 -0
i 3] B -40 -40

Siemens Energy & Automation, Inc.

| Jackson, MS

Figure 48 -- SFg Operation Pressure Range Vs. Temperature

72-265-035-436

72-265-035-437
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Refer to the contract drawings, i.e. equipment list, The contact position of each auxiliary switch is adjus-
mechanical control arrangement, electrical diagrams, etc. table in 15° steps through 360° so the auxiliary switch
for specific details of the equipment supplied. The contract will register the position of the circuit switcher when fully
drawings take precedence over descriptions and technical open, fully closed, or at some intermediate position.

data included in this manual. Adjust the auxiliary switch as follows:
1. Setthecircuit switcher to the position to beregistered.
A WARNING 2. Back the circuit switcher off from this position about
159,
Hazardous voltage. . . ] .
Contact could result in death or serious 3. Grasp auxiliary switch rotor contact with pliers, and
injuries from electrical shock. lift the rotor contact against the spring. The entire

contact ring will be disengaged from the gear teeth.

To prevent: o )
4, Rotate rotor contact to “contact” position, see Figure

Do not contact.energized parts when 49b.
cover is removed.

5. Release rotor contact. Be sure gear teeth reengage.

6. Reset the circuit switcher to the desired position.
The adjusted rotor should still be in “contact” position.

Auxiliary Switch

7. Connect appropriate wires to terminals.

Some Circuit Switcher installations will require an auxiliary
switch operated by the vertical control pipe. Mounting
focation will be shown on the control arrangement
drawing. Refer to Figure 49a.

/“ 0.70 Mounting Holes for Auxiliary Switch Bracket

* » &
2.50 Vertica! Control Pipe
AN /
! P '~/ | 18020 =
/ r&:—:\’"‘ rooo ]
2 Conduit Openings s ‘\‘S\ \ {b j)
for 1 1/2" Conduit 0 N /g

T ~_—

Actuating Arm

Figure 49a -- Auxlliary Switch Mounted on Control Plpe, Top View 72-265-035-438
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Stationary Contact
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Figure 49b — Auxillary Switch -- Exploded View

Optional Equipment
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@0
log
Disc

Required

Distance
AHer
Assembly
1 1}8
# Plunger-Retracted
Q) “"“--— Plunger-Extended
@
- Disc
U-Bolts \
Piercing Set Screw
\ A

e— Control Pipe

Interlock

Bracket

Figure 50 -- Key Interlock 72-265-035-039

Key Interlock

Installation and adjustment of a key interlock, when
required, are given in the following steps. Referto Figure
50.

1. Bolt mounting bracket with interlock to structure in
position shown.

2. Slip disc on control pipe under bracket. Attach
loosely with U-bolts. Do not set piercing set screw.

3. Set switch 1o be locked in lock position. Turn disc
freely on control pipe until slot is under plunger.
Extend plunger into slot.

4. Tighten U-bolts. Retract plunger. Operate swilch
and return to lock position. Extend plunger again.

5. Repeat operations until interlock operates easily.

6. Tighten piercing set screw until head of screw is
against clamp.
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Mobile Substation Applications

The following procedures are necessary to assure proper Circuit Switcher operation when moving and setting up the
Mobile Substation for service at a new location. The interphase control pipe and interphase braces must be
disconnected and then reinstalled without changing any of the setup adjustments.

For Road Transit: To Set Up For Service:

1. Extend outside switch poles as described by mobile

1. Disconnect source and load side conductors to .
substation manufacturer.

substations following accepted safety practices.

2. Installinterphase brace channels noting color coding
so that same channel positions are maintained
between poles.

2. Close the Circuit Switeher.

3. Pull down the hand crank interlock handle in the
motor coperator and trip the Circuit Switcher. This
leaves the switch blades in the closed position,
interrupters discharged, and shunt trip units
discharged. Linkages and pins are unloaded in this
position.

3. Install interphase control pipe again noting color
ceding.

4. Hand crank Circuit Switcher to full open position and
verify that shunt trips have required 1/8" gap.

4. Remove pins joining the clamp hinges and adjust-
able clevis of the interphase pipe to the switch
operating levers. it may be necessary to slightly
hand crank the motor operator to remove any pin
load that might remain. Do not change the setting of
the adjustable clevis.

5. As final check, close and open Circuit Switcher with
motor operator before placing into service.

5. Remove interphase brace channels between poles.

6. QOutside switch poles are now ready to retractinboard
towards the center pole.
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Frequency

The Circuit Switcher device has been designed to oper-
ate with low maintenance. An annual checkoutis recom-
mended - more to exercise the equipment in most in-
stances than to maintain. After about 20 full fault inter-
ruptions or a year of daily capacitor switching duty,
maintenance should be considered.

General

Thorough, periodic inspection is important to satisfac-
tory operation. Inspection and maintenance frequency
depend on installation site, weather and atmospheric
conditions, experience of operating personnel and spe-
cial operation requirements. Because of this, a well-
planned and effective maintenance program depends
targely on experience and practice.

A WARNING

Failure to properly maintain the equipment could result in
death, serious injury or product failure, and can prevent
successful functioning of connected apparatus.

To prevent:

The instructions contained herein should be carefully
reviewed, understood, and followed. The following
maintenance procedures should be performed regularly.

STEP 1
Be sure that the Circuit Switcher and its operator are
disconnected from all electric power, both high volt-
age and control voltage, before it is inspected or
repaired.

STEP 2
Make sure that the springs have been discharged
before working on the Circuit Switcher or operator.

STEP 3
After the Circuit Switcher has been disconnected from
power lines, attach the grounding leads properly be-
fore touching any of the Circuit Switcher parts.

STEP 4
Keep the mechanism clean.

STEP 5
Be sure the Circuit Switcher and operator are well
grounded.

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

4\ DANGER

Hazardous voltage and mechanisms.
Death or serious injury due to electrical
shock, burns and entanglement in moving
parts, or property damage will result if
safety instructions are not followed.

To prevent:

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

2. Never trip or close the Circuit Switcher
while working on it since the parts move
rapidly and can cause injury.

3. Discharge the Circuit Switcher's energy
storage system before performing
maintenance or inspection.

4. Circuit Switcher and its operator must be
disconnected from all electrical power
before performing maintenance or
inspection. Grounding leads should be
properly attached and framework
grounded.

5. Only qualified personnel shoutd work on
ar around this equipment after becoming
thoroughly familiar with all warnings,
safety notices, instructions, and
maintenance procedures contained
herein. The successful and safe
operation of this equipment is
dependent upon proper handling,
installation, operation, and maintenance.

y

i
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Inspection Checks

THE FOLLOWING CHECKLISTS DO NOT REPRESENT AN EX-
HAUSTIVE 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 MAT-
TER SHOULD BE REFERRED TO THE LOCAL SIEMENS SALES
OFFICE.

1. Measure and keep a record of interrupter contact
resistances. New units will not exceed 90 microhms.
An upper limit before concernis about 150 microhms.

2. Check SFg gas pressure and correlate reading with
Temperature Vs. Pressure Curve given in Figure 47.

3. Check and record contact simuitaneity between
poles on opening and closing. Timing range is
given in the Technical Data Section.

4. Check for proper blade to jaw alignment and
excessive contact wear, pitting or overheating.

5. Latch indicator positions on the drivers should be
within the red band in the closed position, and within
the green band in the open position.

6. Check for functioning space heaters in the shunt
trips and motor operator.

7. Check for proper roller-to-latch clearance in the
shunt trips.

8. Alight coating of dry chain lubrication or motor oil is
needed for the motor operator drive chain.

9. Check the motor operator door gasket for sealing
effectiveness.

10. All hardware should be checked for tightness.

Repair Procedures

Access to or replacement of main component assemblies
should be done by referring to the following sections.

The use of unautherized parts in the repair of the equip-
ment, tampering by unqualified personnel, or incorrect
adjustments can result in dangerous conditions which
could cause serious personal injury or equipment
damage. Follow all safety instructions contained herein.

Shunt Trip Coil Exchange

Refer to Figures 11, 12a, and 12b on pages 9 and 10 in
the Operation section.

1. The Circuit Switcher should be in the full open
position.

2. Remove the three 5/16-18 bolts on the cover of the
shunt trip unit.

3. Cover may now be lifted verticaily and propped into
position.

4. Trip coil may now be replaced.
5. Uponreassembly, check for proper location of gasket
in groove of shunt trip base plate before replacing

cover.

Shunt Trip Exchange

Note Prior to beginning, match mark positions of
shunt trip and lever (or levers if center pole) so
re-assembly will be exactly the same.

1. Hand crank Circuit Switcher from full open position
towards close about 6 turns. This is to remove
shunt trip load from control linkages.

2. It original shunt trip unit is in discharged position,
lift cover of new unit and with screw driver actuate
solenoid plunger to discharge new unit (see Fig-
ures 12a and 12b on page 10.

3. Remove flexible conduit and leads from terminal
block junction box.

4. Remove two opposite bolts on bottom of insutator
stack and loosen the other two about 1/8 inch.

5. Remove two opposite boits in bottom of shunt trip
unit.

6. Place a sling around the metal collar between the
driver and interrupter porcelain and put a strain on
the sling.

7. Remove the other two bolts in the bottom of the
shunt trip.

8.  Lift up on the driver until the shunt trip is about 1/8
inch above the lever.
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tion of instruction book with particular attention
given to shunt trip gap requirements.

Disconnect Blade Removal

Open the Circuit Switcher fully.
Mark position of blade in blade clamp.
Loosen bolts on blade clamp and relieve clamping

pressure by wedging action until blade can be re-
moved from clamp.

Figure 51 -- Hinge Mechanism

Page 52
9. Remove the two remaining bolts from the bottom of Crank Arm Removal
the insulator stack.
‘ _ . Remove the disconnect blade as previously de-
10. Slide out old-style unit and replace with new one. scribed (see Disconnect Blade Removal section).
11. Put bottom bolts in first, then lower the insulator Open the switch fully. Unscrew thé set SCrews
;tack leaving a 1/8 inch gap to align holes so locking *C* and *D" adjusting screws (see Figure 52).
insulator flange bolts can be started. Loosen the *C* and "D* screws to release the fork
. o : . , from the ball stud.
12. Readjust Circuit Switcher per Final Adjustment sec-

If equipped with an ice shield, unscrew the cap nut.

from the screw in the center of the main driver shaft
and remove the ice shield.

Remove the snap ring and washer from the main
shaft.

Loosen the "A" and "B" screws (see Figure 52) and lift
the crank arm off the main shaft.

Bolt "A"

Bolt "B"
Retaining Hardware Omitted for Clarity

Counterbalance Springs

)

—— — i E=

Set Screws

e

\© 6 0

Spindle

Blade Clamp

Adjusting Screw "D"

Adjusting Screw "C"
Ball Stud

Crank

Figure 52 -- Hinge Mechanism Detail
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Hinge Mechanism Replacement

1. With Circuit Switcher in the open position remove
old hinge and crank arm assembly. Install new
crank arm ondriver shaft and bolt new hinge assem-
bly to driver casting using an electrical joint com-
pound on the joint interfaces. An anti-seize com-
pound should be used on the threads of all stainless
steel bolts and nuts.

2. Install bladein blade clamp using electric joint com-
pound.

3. With fork disconnected from ball joint of crank arm
by backing out "C" and "D" screws, close blade by
hand to check contact alignment. Adjust jaw end
insulator column if necessary. Refer to Figure 52.

4. Place blade back in vertical position and reconnect
fork leaving ball stud centered in slot in fork.

5. For remainder of hinge adjustments refer to step 4 |

of the Final Adjustment section on page 25 for
Methods A and B.

Interrupter/Driver Removal

1. Remove gas by using charging hose assembly.
Refer to Figure 56.

2. Hand crank Circuit Switcher about 8 turns from the
full open position towards the close position. (This
is to remove shunt trip load from control linkage.)

3. Remove conductors from line terminals.

4. Sling the interrupter/driver assembly as shoWn in
Figure 53.

5. Remove bolts at top of insulator columns, then lift
the unit.

Figure 53 -- Lifting of Interrupter/Drive Unit

A WARNING

Pressurized porcelain housing.

Rupture of the housing could cause death, serious
injury, or damage to the units.

To prevent:

Do not strike, shock, or strain housing in any way.
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Removal of Driver from Interrupter

1.

interrupter/driver unit should be in the open posi-
tion.

Remove interrupter/driver unit from support insula-
tors and place on flat surface being careful to pro-
tect percelain housing. Refer to the Interrupter/
Driver section.

Remove window cover on the side of the driver.
With reference to Figure 54:

Remove air vent and louver, items 1 and 2. In the full
open position, [tem 3 should line up with the holes
from which the vent and louver were removed. Using a
1/8" drift punch, drive out both spiral pins, item 4, from
bushing linkassemblies, item 5. Remove pins, item
3, through vent holes.

U1

.
PLITTTIEETTIRTIITIISY

1
4

Figure 54 -- Internal Driver Detalil

72-265-035-417

With reference to Figure 55:

Remove the four bolts, item 1. Remove the two
stainless nuts, item 2, on driver side only.

Follow reverse procedure to install driver to inter-
rupter.

Figure 55 -- Driver/Interrupter Joint

72-265-035-413

J
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Filling a De-Energized Pole
Unit with SFg

A WARNING

Each pole unit is shipped with a positive pressure of
approximately 5 psig of SFg; therefore, evacuation is not
required before filling. Before filling with SFg, check the
pressure gauge to confirm that pressure has not been
lost due to damage or leakage. If pressure is reduced to
0 psig it will be necessary to find and repair the cause of
the leakage and then pull a vacuum to 2mm of hg before
filling with SFg. Before the pole unit is operated or
placed into service, it must be filled with sulfur
hexaftuoride gas to the proper pressure taking into
consideration the ambient temperature. (See Pressure Vs.
Temperature Curve in Technical Data section, Figure 47.

Hazardous SFg gas byproducts from arcing
could result in serious injury.

To prevent:

1. Do not breathe gas containing these toxic
products, especially within a few minutes
after the covers have been removed or until
the decomposition products are safely
diluted with fresh air.

2. The absence of any detectable odor or nasal
irritation should indicate safe working
conditions.

3. Molecular sieves are incorporated in all SFg
circuit switchers. This filter material is used
to remove the expected toxic gases
produced from arcing.

4. Caution should be observed to prevent the
inhalation of the fine metallic fluoride dust.

5. A dust mask should be worn while doing this
work, and it is also advisable to avoid skin
irritation by wearing gloves and keeping
other parts of the body covered.

6. Itis recommended that workmen exposed to
arc powders wash carefully to remove the
metal salts from their skin.
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Equipment required:

1. SFgpressure regulator (preferred) or the SFg cylinder
adapter (72-180-624-501) -- supplied with the Circuit
Switcher fill kit.

2. Hose (W-136-005) -- supplied with the fill Kit.

3. Female quick disconnect fitting (40-43B-97G-02) --
supplied with the fill kit.

4. Thermometer for ambient temperature measurement.

Maximum 3 Ibs. of SFg will be required to completely fill
each pole unit. To fill, proceed as follows:

1. Remove cap from the SFg cylinder fitting and attach
the SFg pressure regulator or the special adapter.

2. Attach and tighten hose to regulator or adapter.

3. Attach female quick disconnect to the end of hose
loosely.

4. "Crack” SFg cylinder valve and allow SFg gas to flow
through hose exhausling at the loose fitting, thereby
purging air from hose.

5. Shut off cylinder valve and tighten quick disconnect
to the hose.

6. Remove cap from the pole unit fill valve fitting and
attach the quick disconnect with hose.

7. Open SFg cylinder valve slowly and fill to proper SFg
pressure determined by ambient temperature mea-
surements and referred to Pressure Vs. Temperature
Curve (Figure 56).

8 After proper pressure is obtained, shut cylinder valve
" and disconnect thefemale disconnect from the pole
unti fill valve fitting first before any other fitting is
loosened. Replace the cap on the circuit switcher fill

valve.
A WARNING

Rupture of interrupter. may result from over
pressurization and could cause death or serious injury.

To prevent:

Use safe procedures for handling pressurized interrupter
and do not overpressurize.

Bottle Adapter
and Relief Valve
72-180-624-501

Female Quick

Disconnect Quick
Disconnect
40-43B-97G-02 Cap

Hose Assembly
W-136-005

Interrupter
Fill Valve

Flgure 56 -- SFg Fill KIt 72-265-035-406

The moisture content of the SFg should be no higher than
300 ppmv. if the interrupters have not been opened or
exposed to a humid atmosphere, it will not be necessary
to check for moisture after filling from an SFg bottle. if
there is reason to suspect high moisture, do not use the
rubber filling hose for checking. Use stainiess steel
tubing for this purpose.

if an interrupter should lose some gas pressure over an
extended period of time and pressure has not reached 0
psig, adding gas is permissible to maintain service.
When the leak rate is high (days instead of months), the
interrupter should be exchanged.

Limit Switches

During routine maintenance, proper limit switch actua-
tion should be checked. 1tis important that overtravel of
the roller lever takes place after the operating point of the
limit switch occurs. This overtravel should be about 3/32
inch after an audible "click” can be discerned when the
roller lever is actuated by the cam. This is the operating
point of the limit switch. Itis necessary to hand crank the
motor operator to make this check. The limit switch
mounting bracket is adjustable to control the amount of
overtravel. See Figure17.
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Replacement Parts

Factory Repair

Contactyour Siemens representative. Always refer tothe
S.0. number on the nameplate or the criginal purchase
order number. See Figure 57 for the recommended
spare parts list.

A WARNING

The use of unauthorized parts in the repair of

the equipment, tampering by unqualified personnel,
or incorrect adjustments will result in dangerous
conditions which ¢ould cause death, serious injury
or equipment damage.

To prevent:

Follow all safety instructions contained herein.

If the interrupter/driver assembly must be returned to the
factory for inspection or repair, contact your Siemens
representativa for instructions. Reference the S.0.
number shown on the Circuit Switcher name plate.

The shipping container should be constructed so that
the interrupter/driver assembly will not be damaged in
transit.

Remove ALL SFg gas from interrupter be-
Note fore shipment. This is a Department of
— Transportation requirement, unless spe-
cial shipping documentation accompanies
shipment.

Recommended Quantity
Part Description Per Circuit Switcher

1-2 Units 3 or More
Interrupter/Driver Assembly 1 2
Disconnect Switch Contacts 1
Shunt Trip Coil (specify voltage) 1 2
Shunt Trip Assembly (specify Voltage) 1
Contactor 1
Anti-Pump Relay 1
Time Delay Relay 1
Motor 1
Limit Switch 1

Flgure 57 - Recommended Spare Parts
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Apparent Problem

Possible Solutions

An QOutside Pole Does Not Close

Insufficient shunt trip gap in the open position. Adjust for
1/8" gap with the shunt trip charging bolt. Screwing in on
the charging bolt tc obtain more gap reduces rotation
into the green band. Correction by charging bolt
adjustment may require more open direction rotation.

Insufficient rotation into the green band. Adjustfor 1/2 to
3/4 travel into the band with the adjustable coupling atthe
center pole. This adjustment must be coordinated with
solution #1 above.

Insufficient rotation into the red band. Correct by adjust-
ing for more close direction rotation on the adjustable
coupling.

Center Pole Does Not Close

Check for above conditions. increasing amount of rotation
is done on either the group control pipe or the outboard
bearing radius. See steps 4 and 5 in the Final Adjustment
section for Methods A and B. Either of these adjustments
will change the adjustments on the outside poles.

Motor Does Not Run To Close Circuit Switcher

Latch check switch sensing a discharged shunt trip unit.
Hand crank close about five turns while observing the red
band indicators on the shunt trip housing. If the bands do
not stay in line, insufficient shunt trip gap exists in the full
open position to permit resetting of a discharged shunt
trip unit. Adjust charging bolit to provide gap requirement.

Sticking trigger and/or main trip latch in shunt trip. Clean
and lubricate to ensure resetting of latches.

One Pole Delayed Opening

Check trip circuit continuity and trip coil resistance on
delayed pole.

Circuit Switcher Opens 1 Second After

Trip circuit electrical problem. Check continuity.

Low SFg Pressure

Check for leak at gauge end of interrupter. Can be field
repaired. Otherwise, replacement unit recommended.

Inconsistent Pole Simultaneity

Check for loose hardware on rotating insulator, interphase
brace channels and all interphase pipe clamps.
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