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INTRODUCTION

The SFg circuit breaker is one of the most impaortant units
in electrical power systems. The protection, stability, and
continuity of service of the entire system depend largely
on the efficiency of its operation. Designed for use on 34.5
through 69 kV systems, Siemens Type SP circuit breakers
protect electric utility systems by interrupting fault currents
and switching line, load, and exciting currents. Type SP
circuit breakers combine high interrupting capabilities,
short arcing time, and approximately 270 milliseconds
reclosing with long contact life to provide excellent relia-
bility, fast fauit clearing, and easy maintenance.

Siemens outdoor circuit breakers are precision built
devices designed to function efficiently under normat oper-
ating conditions. They are designed and manufactured to
operate within the ANSI C37 standards applicable to the
breaker rating.

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

Factory adjustments are carefully made and the breaker is
given rigorous mechanical tests after which the adjust-
ments are re-checked. All control wiring is given a 1500
volts withstand test.

The instructions included in this book are necessary for
safe installation, maintenance and operation and to aid
you in obtaining fonger and more economical service from
your Siemens circuit breakers. For proper installation and
operation -- resulting in better service and lower main-
tenance costs — this information should be distributed to
your operators and engineers.

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

Should additional information be desired, including replace-
ment Instruction books, contact your Siemens repre-
sentative.

Distinclive 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.

DANG ER Indicates death, severe personal injury
or substantial property damage will resuit
if proper precautions are not taken

WARN'NG Indicates death, severe personal injury

or substantial property damage can result
if proper precautions are not taken

CAUT|ON Indicates minor personal injury or

property damage can ‘>sult «f proper
precautions are not taken.

8\ oANGER

Hazardous voltage and mechanisms.
Death, or severe injuries from electrical
shock, burns and entanglement in
moving parts witl occur from misuse.

To prevent:

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

Only gualified 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 ope-ation of
this equipment is dependent upon
proper handling, installation, operation
and maintenance,

QUALIFIED PERSON

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

a) Is trained and authorized to energize. de-energize,
clear, ground, and tag circuits and equipment in accor-
dance with established safety practices

b) is tratned in the proper care and use of protective
equipment such as rubber gloves, hard bat, safety
glasses or tace shields, flash clothing, etc., in accor-
dance with established safety practices

c) Is trained in rendering first aid
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OPERATING

A\ oANGER

A\ oANGER

Hazardous voltage and mechanisms.
Death, or severe injuries from electrical
shock, burns and entangiement in
moving parts will occur from misuse,

To prevent:

This equipment should be installed,
operated and maintained only by
qualified persons thoroughly familiar
with equipment INSTRUCTION
MANUALS and drawings.

No attempt to operate the breakers should be made until
all shipping braces and/or ties have been removed, the
breaker has been inspected and the breaker has been
filled with SFg gas.

The wiring and schematic connection diagrams supplied
with the breaker should be used when testing and checking
the operating mechanism and control circuits. Check all
wiring for looseness.

MAINTENANCE

Work on the breaker should be performed only by qualified
personnel. The breaker should be in the open position and
with the operator's pneumatic system at zero psi or, if
supplied, the main hand valve closed. In addition, all
electric power to the breaker and its controls should be
disconnected and properly grounded. When performing
maintenance or adjustments requiring the breaker to be
closed and charged, the release latch should be blocked in
position to prevent accidental tripping and possible injury.

Hazardous voltage and mechanisms.
Severe personal injury due to electricai
shock, burns and entanglement in
maving parts; or property damage will
resuilt if safety instructions are not
followed.

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

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

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

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

5. Never operate the breaker manually
while it is energized or control power
i$ connected.

6. 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,
instaflation, operation and
maintenance.

NOTE The breaker may be tripped with the piston in

any position; however, the linkage wil not re-
latch for a close operation until the piston is
reset to its full open position.
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MAINTENANCE CLOSING DEVICE

CURRENT TRANSFORMERS

The breaker may be “slow opened-closed” for adjustment
and alignment inspection using the maintenance closing

device.
8\ oANGER

Hazardous voltage and mechanisms.
Death, or severe injuries from electrical
shock, burns and entanglement in
moving parts will occur from misuse.

To prevent:

1. Pneumatic system must be a zero psi
or, if supplied, the hand shut off valve
closed when using the maintenance
closing device.

2. Never use the hand closing device
when the breaker is energized or
control power is connected.

3. Remove the maintenance closing
device before oeprating the breaker.

The hand closing device is a screw type jack with a
ratchet handle and is supplied separately as an installation
and maintenance tool. The closing device is attached to
the piston rod extending at the bottom of the mechanism
(see Figure 2, Page 62) tor maintenance use only. For
slow opening with the closing device, observe the holding
latch engagement with the piston cross head while jacking
the closing device in the closing direction. When it is
observed that the holding latch is not loading, insert a
screw driver through the opening in the frame side and
hold the latch back from engagement while “jacking” the
closing device toward the open position. Remove the
screw driver as soon as cross head has moved past the
latch.

Check all current transformers visually for any damage to
the transformer and transformer leads.

£\ DANGER

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

To prevent:

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

It a short circuit is to be made, the
connection should be across the taps of
the highest ratio, otherwise, dangerous
voltages may occur across the open
transformer secondary terminals.

PRE-OPERATIONAL CHECKS

When installing, adjusting, maintaining, inspecting or replac-
ing parts of a breaker, the following pre-operational checks
should be followed for ease of operation and safety.

1. Read both the circuit breaker and operator instruction
baoks supplied with the breaker.

2. Check for proper installation and/or alignment by follow-
ing the “Installation” section.

3. Check for proper adjustment by following the “Adjust-
ment” section.

4. Check for the proper maintenance procedures by follow-
ing the “Maintenance” and “Parts Replacement”
sections.

5. Do not fast operate the breaker untit the items listed
above are completed and functioning properly.

6. The breaker should be “slow opened-closed” for adjust-
ment and alignment inspection using the maintenance
closing device, unless otherwise noted.

7. Refer to the “Installation and Maintenance Operating
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Each breaker consists of three individual pole units
mounted on a mechanism and control cabinet and con-
nected mechanically to the operating mechanism. Each
pole unit consists of two SFg gas bushings mounted on a
grounded metal housing shaped like a large pipe tee
which contains the interrupter. Each interrupter is mechani-
cally connected to the operating mechanism through a
connecting rod, operating shaft assembly, lever, tie bar,
and horizontal pull rod. A spring acts to open the breaker
and the pneumatic operating mechanism closes the
breaker. Bushing type current transformers, when ordered,
are mounted to each pole unit. The circuit breaker is filled
with 5 psig of SFg gas at the factory to maintain a positive

pressure. In the field, SFg gas is added to 80 psig at 70°F
during installation. Certain ratings of the type SP circuit
breaker are shipped with {3 or 6) external capacitors for
Short Line Fault protection.

air for five immediate closing operations without operation
of the compressor. A drain valve is provided to remove
condensed moisture from the reservoir. The air supply
system meets all the requirements of the ASME codes.
The weatherproof cabinet has a large access doorway,
sealed with rubber gaskets, to provide easy access for
inspection and maintenance. A heater provides continuous
inside-outside temperature differential, with additional ther-
mostaticalty controlied heaters for winter use. Included in
the housing are necessary auxiliary switches, cut-off
swilch, latch check switch, alarm switch and operation
counter. The control refays and three control switches
(one each for the control circuit, compressar motor, and
heater circuit) are also mounted inside. Terminal blocks
on the top and side of the housing are provided for
control and transformer wiring. The SA-7 mechanism
provides reclosing speeds of approximately sixteen cycles.

SUPPORTING FRAMEWORK

To facilitate shipment the breaker was designed to offer a
tow profile. Four legs are shipped separately and must be
assembled to the breaker to raise the breaker to the
proper height. The leg assemblies normally have (2) sets
of cabinet mounting holes. Reference should be made to
the outline drawing to assure proper location of the mount-
ing bolts, however, the following criteria for mounting the
cabinet would generally apply.

1. For all 34.5 kV ratings and below use the lower set of
holes.

2. For 46/69 kV, with long bushings providing extra
creep and strike, use the lower mounting holes. Check
by counting the number of sheds on the bushings.
There should be 13 for this requirement.

3. For all other 46/69 kV ratings, use the upper holes.

This will ensure proper height of the breaker with respect
to ANSI Standard C2.

PNEUMATIC OPERATING
MECHANISM

A Type SA-7 electro-pneumatic mechanism is used to
operate the Type SP breaker. The mechanism is mechani-
caily and electrically trip-free. Each mechanism is complete
with its own storage reservoir, motor driven compressor,
pressure switches, pressure gauge, and safety valve. The
reservoir, at normal operating pressure, contains sufficient

B\ pANGER

Hazardous voltage and mechanisms.
Death, or severe injuries from electrical
shock, burns and entanglement in
moving parts will occur from misuse.

To prevent:

1. Pneumatic system must be at zero
psig before using the maintenance
closing device.

2. Never use the hand closing gevice
when the breaker energized or
control power is connected.

3. Remove the maintenance closing
device before operating the breaker.

OPERATING LINKAGE

The components of the operating linkage contained in the
mechanism cabinet are as follows:

1. An adjustable horizontal pull rod which connects the
mechanism bellcrank lever to the tie bar and operating
lever assemblies.

2. The tie bar and pole unit operating lever assemblies
which convert horizontal motion into rotational motion
at the pole unit operating shafts.
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3. The opening spring which is connected to the hori-
zontal tie bar and provides the force necessary to
open the breaker.

4. A hydraulic shock absorber which minimizes over-
travel at the end of the opening stroke.

BUSHINGS

Two bushings are bolted to each pole unit tank. These
bushings are SFg gas insulated and support the lead
which carries the current from the external customer
connection terminal to the internal end of the lead which
plugs into a contact assembty on the intarrupter.

CURRENT TRANSFORMERS

A\ pANGER

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

To prevent:

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

It a short circuit is to be made, the
connection shouid be across the taps of
the highest ratio, otherwise, dangerous
voltages may occur across the open
transformer secondary terminals.

Current transformers are mounted to the pole unit pipe
and located concentricaily about it. Transformers are
usually of the multiratio type, having five leads to provide a
range or ratios. Transformer leads are brought through
flexible conduit to the mechanism cabinet where they are
connected to terminal blocks. The transformers are nor-
mally of the relaying accuracy class, however, single ratio
metering accuracy transformers and linear couplers are

U available.

THE SFs PUFFER INTERRUPTER

The interrupter is a subassembly mounted inside each
pole unit pipe. Electrical connections to the bushings are
made through plug-in connections which are part of the
interrupter subassembly. Each interrupter assembly con-
sists of a stationary contact assembly and a moving con-
tact assembly surrounded by an insulating interrupter tube.

RUPTURE DISC AND GUARD

A rupture disé¢ and guard assembly is mounted to each
poie unit pipe access cover assembly. Should the pressure
in the pole unit pipe accidentally reach 150 psig + 10 psig
the disc would rupture exhausting the SFg gas to atmos-
phere. The guard acts as a baffle directing the exhausted
gas and rupture disc fragments upward.

PRESSURE GAUGE

A Bourdon tube type pressure gauge (0 to 100 psig) for
indicating the SFg gas pressure of all three phases is
mounted inside the cabinet. Fluctuations will be noted
with ambient temperature changes.

GROUND PADS

Two NEMA standard ground pads are mounted on the
breaker frame, one on the left front and one on the right
rear.

LIFTING LUGS

Four lifting lugs are welded to the breaker top.

CHARACTERISTICS OF SULFUR
HEXAFLUORIDE

Suifur hexafluoride in a pure state is inert and exhibits
exceptional thermal stability. it has excelient arc quenching
properties. These characterislics combined with its good
insulating properties make it an excellent medium for use
in circuit breakers.
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Chemically, SFg is one of the most stable compounds. In
the pure state, it is inert, non-tlammable, non-poisonous,
odorless, and produces no harmful effects on personnel.
However, after the gas has been exposed to an electric
arc, there will be some breakdown of the gas. Molecular
sieve filters are used in the apparatus to remove most of
the gaseous by-products and some of the gas-borne pow-
ders. These by-products are injurious and exposure to
them should be avoided by maintenance personnet. The
precautions to be followed in handling the gas are covered
in detail in MAINTENANCE/ADJUSTMENT AND LUBRI-
CATION section.

There is some depreciation of the gas after extended
periods of arcing; however, such decomposition is very
slight and has a negligible effect upon dielectric strength
and arc interrupting ability. Furthermore, the solid arc
products formed at arc temperatures are the metallic
fluorides, which are good insulators under the conditions
used in the breaker.

Sulfur hexaflucride is furnished in standard industrial type
cylinders, color-coded green at the top end and the
balance silver for easy identification. The cylinders have
special size (965" diameter-14 thds/inch Nat. Std. left
hand) pressure ‘connections supplied for absolute safety.
The adapter for connection to the cylinder is a CGA #5980
buliet-shaped coupling nipple with .960 left hand, external
male thread, 14 thds/inch. The gas is stored in the cylin-
ders at approximatety 300 pounds pressure which is the

vaporization pressure at 75°F, and each cylinder contains
115 pounds of gas. Smaller cylinders containing 25 pounds
of gas are also available.

The pressure deveioped while operating are only a fraction
of those developed in a liquid medium. The pressure from
arcing in SFg is generated from the thermal expansion of
the gas rather than from the formation of a large amount
of dissociation products, such as occurs in a liquid
medium. Furthermaore, shock pressures are neither pro-
duced nor transmitted as in the liquid medium.

The breaker requires approximately 15 Ibs. of sulfur hexa-
fluoride {SFg) to fill to the recommended operating pres-
sure, shown on the density chart (Figure 7, Page 69).

TEMPERATURE COMPENSATED
PRESSURE SWITCH

The breaker has a temperature compensated pressure
switch, which is located inside the cabinet with a remote
temperature sensing bulb located outside the roof of the
cabinet adjacent to pole unit #2. The switch will alarm at
70 psig and cut out at 65 psig. The switch measures the
pressure of all three phases which are tied together with
stainless steel tubing. Quick disconnect fittings are used
to facilitate any future maintenance. With these fittings,
one phase can be degassed while the other phases can
remain at 75 psig. See Figure 14, Page 77) for switch
details.
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RECEIVING AND SHIPMENT

All Type SP breakers are assembled and production tested
at the factory, atter which they are carefully inspected and
prepared for shipment. Breakers covered by this instruc-
tion book are normally shipped completely assembled,
except for the four legs and position indicator which are
removed to facilitate shipment and external capacitors
when supplied. However, when required for overseas ship-
ment, a breaker may be shipped knocked-down. Each pole
unit is shipped from the factory with approximately 5 psig
SFg gas to insure a dry atmosphere during transit in order
to protect the insulation.

NOTE Upon receipt of a circuit breaker, it should be
examined for any damage sustained in transit.
Damage should be reported immediately to
the carrier and the nearest Siemens sales
office.

UNPACKING PARTS AND
ACCESSORIES

Check all parts against the shipping list as they are
unpacked and identified. Search the packing material care-
fully for bolts, nuts, screws, etc., which may have loosened
in transit. Instruction books, cards, or leaflets shipped with
the breaker should be kept with the breaker.

HANDLING PROCEDURE

A WaRNING

These breakers are top heavy due to their high
center of gravity and may cause serious personal
injury, death or damage to the circuit breaker.

To prevent:

Follow instructions below during handling to
prevent the breaker from tipping over and/or being
suddenly dropped.

The weight of the breaker is listed on the namepiate.
Breakers must be lifted by hooking onto four lifting eyes
on the breaker housing raof. Four cables of the proper
length (two 7' long and two 9' long) should be used to
avoid interference with the bushings. Two cables must be
approximately 2 feet longer than the other two to lift the
breaker correctly.

A WARNING

Pressurized bushings may burst during handling
and can cause serious personal injury, death or
damage the breaker during handiing.

To prevent:

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

Do not move the breaker if the SFg pressure in any
pote unit is above 10 psig.

When moving breaker, do not lash the breaker down by
the bushings. The shipping braces and the wooden skids
on which the breaker is mounted should not be removed
until the breaker is installed.

STORAGE OF BREAKER AND
BREAKER PARTS

Even though the breaker may not be placed into service
immediately, installation in its permanent location is recom-
mended. If this is not practicable, it should be stored in a
place where it can be protected from mechanical damage.
The following precautions should be taken:

Each pole unit is shipped from the factory charged with
approximately 5 psig of SFg gas to insure a dry atmosphere
during transit in order to protect the insulation. This posi-
tive pressure must be maintained during storage. Pressure
readings should be monitored and recorded monthly dur-
ing storage. If for some reason the shipping pressure is
lost in a pole unit and leakage is suspected, the source of
leakage should be located and repaired. The breaker
should be purged of moist atmosphere by evacuating to
approximately 2 millimeters of mercury. Hold for 30 min-
utes. Then SFg should be admitted to a pressure of 5 psig
and maintained during storage.

All accessories, spare parts, and tools should be stored
indoors and protected from dirt and moisture. Machined
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parts, pinned joints, etc. of the operating mechanism
shouid be protected against corrosion. This is best accom-
plished by closing the cabinet doors and energizing the
space heaters. This is recommended even if it requires
the use of a temporary electrical circuit to the heaters.
The air compressor should be run for a minimum of 15
minutes every three (3) months.
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NOTE The Type SP breaker has been completely
assembled, tested, and inspected at the factory
and requires a minimum of field checks during
installation. If the breaker is shipped knocked-
down, additional installation time and tools will
be required. See Appendix Il for assembly of
a knocked-down SP breaker.

The installation checklist located at the end of
this section is intended to provide a tabulation
of those checks and tests necessary to effect a
proper installation. Actual measured values
should be entered on the blank spaces rather
than an indication that the values were within
the prescribed tolerances as the installation
checklist is also intended to be used as a
reference when inspection and maintenance is
performed.

TOOLS AND SERVICE EQUIPMENT

The following material and equipment is required for the
instaltation of the Type SP circuit breaker, and should be
available before commencing work. These items are not
supplied by Siemens.

1. Leak-tec for leak testing.

2. 2ton crane with a working height of 15 feet.

A\ WARNING

These breakers are top heavy due to their high
center of gravity and may cause serious personal
injury, death or damage to the circuit breaker.

To prevent:

Follow instructions below during handling to
prevent the breaker from tipping over and/or being
suddenly dropped.

3. One pair of hook chains 7 feet long, and one pair of

hook chains 9 teet long. (The preceding chains will
require shorteners for knock-down hreaker
assembly).

4. 10 foot “A” frame step tadder to work at the top of
the breaker.

10.

11.

Shim material — various thicknesses.
Wrenches — standard sizes of open end or box type.

0to 100 ft.-ib. and 0 to 400 ft.-Ib. torque wrench and
sockets,

Thermometer accurate within 2°F.
Yainch blade screwdriver.

Timing equipment and mounting hardware — see
Final Tests Page 13.

Corrosive-resistant conductive joint compound and
wire brush or steel wool.

A WARNING

Poor grounds may cause serious personal injury or
death due to electrical shock.
To prevent:

The circuit breaker must be connected to a
permanent, low resistance ground.

Avoid poor grounds because they can give a false
feeting of security to those working on the circuit
breaker.

12.

13.

14,

15,

Th

Ductor or equivalent 100 Amp. DC source with
micro-ohmmeter.

2 cloth slings each 4 feet long — for knock-down
breaker assembly only.

Two .375"-16 x 3" long studs — for kmock-down
breaker assembly only.

Thread sealant for instaliing position indicator cover
(Silicone RTV sealant W981015 or equivalent).

e following items are more difficuit to procure and are

provided by Siemens with each breaker order:

1.

2
3.
4
5

Adapter fitting for SFg filling.
Service hose for SFg filling.

SA-7 mechanism hand closing jack.
SFg gas, if ordered.

Timer mounting bracket.
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SELECTING THE LOCATION

The breaker should be instatled with sufficient space for
cleaning, inspecting, opening doors, and operating the
hand closing device. Refer to the outline drawing located
in the pocket of the mechanism cabinet door.

The foundation should be prepared before the breaker
arrives and should be level within 25" at the four stud
locations. Use shims to level with breaker when setting
breaker on foundation. Consult the outline for necessary
dimensions and foundation bolt locations. The breaker
toundation should be high enough to prevent flood water
from entering the mechanism housing.

PLACEMENT OF THE
CIRCUIT BREAKER

Remove the breaker from its shipping skids and place on
the permanent foundation. The precautions described
under "Handling Procedure”, RECEIVING, HANDLING
AND STORING section, page 7, should be observed.

A warniNG

Pressurized bushings may burst during handling
and can cause serious personal injury, death or
damage the breaker during handling.

To prevent:

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

Do not move the breaker if the SFg pressure in any
pole unit is above 10 psig.

See “Supporting Framework”, DESCRIPTION Section,
page 4, for proper leg attachment.

Note that the breaker must be lifted in order to assemble
the four legs which are removed to facititate shipment. The
legs should be first assembled to the breaker, then the
breaker assembly bolted to the foundation. Bolts should
be firm but not tight to allow proper alignment. Insert
shims, if necessary, under the legs to level the breaker
before tightening the foundation bolts. The circuit breaker
should be level so that moving parts within the breaker
can operate freely, otherwise, friction may develop and

undue strains may be imposed which could result in
breaker malfunction. When breaker and legs are properly
aligned and leveled, tighten all bolts securely 1o the torque
value specified on Fig. 1, Page 61.

The breaker is shipped from the factory with a shipping
brace-mounted to connect the 3 pole unit pipe flanges.
The pole unit shipping brace need not be removed, how-
ever, it should be painted with a finish coat it left on
permanentiy. This brace can be removed by removing the
three access cover bolts that fasten the brace to the pole
unit pipes. After removal of the brace, replace the access
cover bolts and tighten to 55 ft.-Ibs.

It the breaker was shipped knocked-down, follow assembly
instructions in Appendix H1-A, Page 113 at this time.

GROUNDING CONNECTIONS

Two NEMA standard ground pads are mounted on the
breaker mechanism housing, one on the left side and one
on the right side. A connection should be made from these
pads to the station grounding network. The grounding
conductor should be capable of carrying the maximum
short circuit current for the duration of the fault. All joints
must be clean, bright and free from burrs or surface

roughness.
A\ warNiNG

Poor grounds may cause serious personal injury
or death due to electric shock.
To prevent:

The circuit breaker must be connected to a
permanent, low resistance ground.

Avoid poor grounds because they can give a false
feeling of security to those working on the circuit
breaker.

CONTROL WIRING

All control wires to the circuit breaker shou!d be in conduit
where practicable. A control wiring diagram is located in
the pocket on the inside of the mechanism cabinet door.
The control wiring should be installed so that trouble with

amv nthor anmiinmant frannnat ha rrssrsinisaatad tn Hho
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contral wiring of this breaker The breaker requires the
full-rated control voltage as specified on the nameplate in
order to perform a close or trip operation.

The proper wire size should be selected to minimize the
voltage drop. otherwise, tripping time could be increased

CONNECTING CURRENT
TRANSFORMERS

4\ DANGER

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

To prevent:

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

if a short circuit is to be made, the
connection should be across the taps of
the highest ratio, otherwise, dangerous
voltages may occur across the open
transformer secondary terminals.

Bushing type current transformers, supplied only when
ordered, are mounted externally around the pole unit
pipe. {See Figure 1, Page 61.)

Transformers are usually of the multi-ratio type with five
leads to provide a wide range of ratios. These leads are
brought into the mechanism cabinet to terminal blocks.
Each lead has an identification indicating the transformer
tap to which it is connected lettered on the terminal block
marking strips. Refer to the table on current transformer
nameplate, which is mounted to the inside of the cabinet
door, to determine transformer taps required to obtain the
desired ratio. Care must be exercised so as not to confuse
the polarity of the transformers. If there is any question as
to the proper method of connection, refer to the polarity,
ratio, and connection diagrams. These diagrams were
supplied with detail drawings.

A\ cauTion

improper operation can cause breaker damage.
To prevent:

Do not operate the breaker unti! it has been filled
with SFg gas to at least the lockout pressure,

CHECKING THE PNEUMATIC
OPERATING MECHANISM

Read carefully the Operating Mechanism Instruction Book
{Appendix 1) included with this instruction book for informa-
tion on the operating and maintenance of the pneumatic
mechanism. Be certain the air compressor crankcase is
filled with oil to the proper level. Inspect all insulated
wiring for damage. The air compressor may now be ener-
gized and allowed to pump to normal operating pressure.
During compressor pump-up, check for air leaks and
operation of the pressure switches at the proper pressures
as indicated on the mechanism nameplate.

INSTALLATION OF EXTERNAL
CAPACITORS

Some ratings require external capacitors which are shipped
separately from the breaker and must be mounted during
field installation of the breaker. Normally only (3) capaci-
tors are required and are mounted on the side of the
breaker for which short line fauits might be expected on
the electrical system. In some applications this may be
possible on either side of the breaker in which case (6)
capacitors may be used. (See Figure 6, Page 67.) Refer to
breaker nameplate for actual capacitor application.

Mounting is on the side of the breaker for which short line
faults might be expected on the electrical system. In some
applications such as for cable circuits the external capa-
citance of the circuit may be sufficient to preciude the
necessity for adding capacitors to the breaker. For applica-
tions without capacitors please review with your Siemens
factory representative.

Betfore installation of the capacitors, it is important that
the tollowing procedure be adhered to so as to ensure
proper performance.
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NOTE 1t is recommened that any storage of the
capacitor be done at room temperature with
the capacitors in their upright position.

The field mountng procedure is as follows. (See Figure 6,
Page 67.)

1. Attach the 15.25 x 6.625 x .5" steel lower mounting
straps to the bushing flanges on breaker terminals
using four .375-16 x 1.5" hex steel bolts and .375"
steel lockwashers. Note that the straps on terminals
#1 and #5 must face outward 30° (See Fig. 6, Page
67.) Torque the mounting bolts to 15 ft. Ibs. The
lower mounting straps must not touch any metal on
the current transformers.

2. Lift at a 40° angle and place the capacitors on each
lower mounting strap in the proper direction as indi-
cated on the capacitor. Fasten with two .5-.13 Nylok
hex head screws and torque 30 ft. Ibs.

3. Attach the 18.88 x 3 x .25" aluminum bar upper
mounting straps to the capacitors and bushing studs
using two .5-13 x 1.75 hex steel bolts and .5” lock
washers and one 1.5-12 nut. Torque the .5-13 x 1' hex
steel bolts to 30 ft. Ibs. and the 1.5-2 nut to 50 ft. tbs.

FILLING A DE-ENERGIZED
BREAKER WITH SFg

Each breaker is shipped with a positive pressure of approx-
imately 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 vacuumn to 2 mm of hg and hold for 30
minutes before filling with SFg. Maintaining the vacuum
for a period of time is not required unless there has been
exposure of the interior pole unit assemblies to the at-
maosphere in which case the procedures in the maintenance
section should be followed.

A wArRNING

Hazardous gas pressure levels may cause serious
personal injury or death, or damage to the circuit
breaker.

To prevent:

Do not add SFg to an energized breaker if pressure
has fallen below the lockout value.

If pressure is below lockout, take the breaker qut of
service, isolate from the electrical system and
correct the cause of the lower pressure before
filling.

If pressure is below lockout, do not operate the
breaker. Open an adjacent breaker to isolate the
breaker from the system.

A\ oANGER

Hazardous voltage and mechanisms.
Death, or severe injuries from electrical
shock, burns and entanglement in
moving parts will occur from misuse.

To prevent:

1. Pneumatic system must be at zero
psig before using the maintenance
closing device.

2. Never use the hand closing device
when the breaker energized or
control power is connected.,

3. Remove the maintenance closing
device before operating the breaker.

Before the breaker is operated or placed into service it
must be filled with sulfur hexafiuoride gas to the proper
pressure taking into consideration the ambient temperature
(see Figure 7 or breaker nameplate, Page 68.)

Equipment required.

1. SFg pressure regulator {preferred) or the SFg cylinder
adapter - supplied with the breaker tool kit.

2. Hose - supptied with the tool kit.
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3. Female Quick Disconnect Fitting - supplied with the
tool kit.

4.  Wrenches

11/16

5/8

1" or 8" and 10" adjustable wrenches
3/4”

. 3/8" Hex Key

capomw

5.  Thermometer for ambient temperature measurement.

Approximately 15 lbs. of SFg will be required to completely
fill a breaker. To fill breaker 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 exhausting 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 breaker fill valve fitting and
attach the quick disconnect with hose.

7. Open SFgeylinder valve slowly and fill to proper SFg
pressure determined by ambient temperature measure-
ment and referring to Figure 7, Page 68.

B\ WARNING

Rupture disc fragmentation may cause possible
serious personal injury.
To prevent:

Do not over pressurize the breaker.

8. After proper pressure is obtained, shut cylinder valve
and disconnect the female quick disconnect from the
breaker fill valve fitting first before any other fitting is
loosened. Replace the cap on the breaker fill valve,

The relation between fill pressure and temperature is
given by P (psig) = .22T + 66. If the ambient temperature
is 70°F, then fill to 80 psig. A spread of + 1 psig is allowed
in the filling pressure. Refill and check for leaks if the

v

pressure falls below the minimum curve shown in Figure
7, page 68.

The moisture content of the SFg should be no higher than
300 ppmv. If the pole units 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 stainless steel tubing
for this purpose.

BREAKER INSPECTION

The Type SP breaker has been completely assembiedq,
tested, and inspected at the factory. However, to preciude
breaker malfunction due to shipping damage, it is recom-
mended that a final check should be made for {oose
hardware, wire connections and locking devices that are
visible without disassembling any components.

FINAL TESTS

A\ DANGER

Hazardous voltge and mechanisms.
Death, or severe injuries from electrical
shock, burns and entanglement in
moving parts will occur from misuse.

To prevent:

1. Pneumtic system must be at zero
psig before using the maintenance
closing device.

2. Never use the hand closing device
when the breaker energized or
control power is connected.

3. Remove the maintenance closing
device before operating the breaker.

Start with normatl air pressure (governor shutoff) on the
pneumatic mechanism. To c¢heck the breaker timing
properly, a digital interval timer, graphic travel time anaty-
zer or slide wire/oscillograph may be used.
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If the graphic travel time analyzer is used, it may be
mounted on the mechanism housing as shown in Figura
4, Page 65. The operation indicator is removed and re-
placed with the timer mounting bracket which threads
onto the housing. The end of the horizontal linkage tie
bar is provided with a .190-32 tapped hole for the timer
connection. The timer is fastened to the bracket with two
.250-.20 x 3.5" hex steel bolts, .250 lock washers and
.250-20 hex steel nuts.

The contact part time should now be measured during a
trip operation. If the contact part time exceeds 32 ms (1.9
cycles), the difficulty may be due to one of the following
reasons:

1. Incorrect zero setting on the graphic recorder.

2. Excessive voltage drop in the d-¢ control cable to the
breaker.

3. Misadjustment of the trip unit. Refer to section
“Tripping” Appendix | page 96.

At this point a close operation and an open-close
operation should be performed. Contact part time
and contact make time should be measured. Contact
make time should be within 90 to 100 milliseconds for
DC control voltage {84-94 milliseconds for AC control
voltage) measured from energization of the close
coil. i graphic time travel analyzer is used, a measure-
ment of a close velocity should be used as a substitute
for contact make time. (Limits are 5.5 to 9.0 fi./sec.)
during the last 1" of travel before contact touch. (See
Figure 3A, Page 63.) After the final timing test and
contact resistance is measured, the breaker should
be left in the open position. The closing curve should
not indicate any significant discontinuity throughout
the breaker travel. If a change in velocity is obvious
or if the contact make time or close velocity is not
within the allowable limits, the difficulty may be due
to improper setting of the throttle, information on
adjustent of the throttle is given in OPERATION section
of the Mechanism Instruction Book. If the difficulty
cannot be cleared up by adjustment of the throttle,
refer to INSPECTION, MAINTENANCE and ADJUST-
MENT section of the Mechanism Instruction Book.

4. The trip velocity is adjusted at the factory and need
not be checked or adjusted before installation. If,
however, you check the velocity (limits are 14.6-16.2
ft. per sec. between 1" and 4" of travel, see Figure 3A,
Page 63) and find it out of limits, be sure your timer is
tunctioning properly. Recorders can at times give
errcneous results. If the tail spring is readjusted to a

higher velocity when it is not necessary, damage
could result to the breaker. Recheck your results with
another recorder. If the breaker is still out of specifi-
cation, consult the factory.

LINE CONNECTIONS

Line connections should have sufficient flexibility and
support to limit the load on the bushings (150 Ibs. max.).
Conductor and connector must have adequate current
carrying capacity to prevent heat transfer into the breaker
bushing. All joints must be clean, bright and free from
burrs or surface roughness, and assembled using “joint
compound”,

Special consideration must be shown in the connection of
an aluminum or tin-plated conductor to a copper alloy
terminal. Galvanic action could occur, resulting in serious
corrosion unless the mating surfaces are properly pro-
tected. Several different means of protecting the surfaces
are available. A heavy coating of corrosion resistant, con-
ductive compound such as Alcoa No. 2 Electricai Joint
Compound on both surfaces, in conjunction with tin plat-
ing of the copper alioy terminal is recommended. The
mating surfaces must be cleaned just prior to, or through,
the application of the compound. The use of this com-
pound also serves to minimize the surface formation of
oxide films that have a higher resistance than the primary
material.

BUSHINGS

The bushings are especially designed to be self-cleaning
and must not be coated with any grease or any other
material. If cleaning is necessary use alcohol.

INSTALLATION OF POSITION
INDICATOR AND COVER

The position indicator and its plexiglass housing are
shipped inside the breaker cabinet to prevent breakage
during shipping. The indicator is to be mounted on the
left side of the housing. Feed the threaded end of the
indicator through the hole and attach to the horizontal
lever assembly. The plexigtass housing is then screwed in
the pipe fitting on the housing. A standard thread sealant
(Siticone RTV W981015 or equivalent) should be put on

tha rnvar thraade hafara accomhlv far waathor tinhtnaes
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FINAL INSTALLATION,
CONNECTIONS AND INSPECTION

SUMMARY
Station Bus or Line
Installation Date
1. Nameplate Data
1.1 Breaker Type Amp.
Serial-8.0. 18. PB-3468-04
1.2  Mechanism Type SA-7 1.B. APPENDIX-I

2. General Condition of Breaker when Recelved:

Control Diagram

Compressor and Heater Voltage

Control Voltage

NOTE The tollowing checks are to be made after the

breaker has been set, leveled, and bolted to its
permanent foundation and external capacitors,
if required, have been installed.

3. Breaker Bolted to its Permanent Foundation
and Shipping Braces Removed.

4. Grounding Connections Installed {Left)

(Right)

A cAuTon

Improper operation can cause breaker damage.
) To prevent:

Do not operate the breaker until it has been filled
with SFg gas to at least the lockout pressure.
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5.  Control Wiring Instalied

6. Current Transformer

A\ oANGER

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

To prevent:

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

If a short circuit is to be made, the
connection should be across the taps of
the highest ratio, otherwise, dangerous
voltages may occur across the open
transformer secondary terminals.

6.1 Connections made

7. Pneumatic Mechanism (APPENDIX 1)
7.1 Air Compressor;

7.1.1  Proper Qil Level to bottom thread of

fitl hole

7.2 Energize air compressor motor and aliow to
pump to operating presssure. Check for leaks.

Maximum allowable leak rate is 5 psig/hour,

7.3 Pressure switch operation:

7.3.1 Governor switch; opens on rising pressure
{190 psig), differential - 12 psig.

psig

1.3.2 Low pressure alarm; closes on falling

psig

pressure (140 psig), differential - 12 psig.

7.3.3 Low pressure cut-out; opens on falling
pressure (130 psig), ditferential - 12 psig.

psig

7.4  Fill breaker with SFg SFg Pressure

psig

(See Figure 7, page 68, or

hAticinA namanlata )

Ambient Temperature

°F

psig/hour
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B. Breaker Inspection
8.1 Final check for visible loose hardware.
9. Timing Tests (These tests are to be made at normal
operating voltage and rated air pressure 190 psig.)
9.1  Trip coil energized until contacts part
(32 milliseconds max.) milliseconds
9.2 Close coil energized until contacts touch
(90 to 100 msec. DG, B4 to 94 msec. AC) millseconds
9.3 Check pole unit indicator to be within tolerance Phase 1
in closed position. Phase 2
Phase 3
9.4 Contact penetration or engagement limits {Pole 1) in.
(.60" to .95"). {(Required only if 9.3 is out .
of tolerance.) (Pole 2) n.
(Pole 3) in,
10. Contact Resistance Terminal to Terminal Measured (Pole 1) micro-ohms
with Ductor or Equivalent 100 amp d-¢ Source (80 :
. . h
micro-ohms max. for 2000A or Copper bushing leads (Pole 2) micro-ohms
or 100 micro-ohms max. for 1200A or Aluminum bushing  (Pole 3) micro-ohms

leads or 60 micro-chms max. for 3000A breaker).

11.  Position Indicator and Cover Installed
12.  SFg Pressure Switch Operation

Temperature-Compensated Sw.

Alarm Switch#1Closes . PSIG Alarm at

Switch Differential is 2 to 8 PSIG

—_— __°F
Cutout Switch #2 Opens ________ PSIG  Cutout at

the temperature-compensated switch operation con be checked by dropping the pressure at the quick disconnect fill
fitting inside the cabinet. The switch should be set to operate to follow the curve in Figure 7, Page 68 within +2 psig.

See Figure 14, Page 77 for setting directions.
13.  Operation Counter Reading as Left

-0 psig
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14. SFg Gas Pressure as Left SFg Pressure psig

Ambient Temperature °F

15.  Check all labels and nameplates attached to the breaker to be sure that they are securely fastened in place and are
readable.
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CLOSING

PNEUMATIC OPERATING
MECHANISM

A caution

Improper operation can cause breaker damage.
To prevent:

Do not operate the breaker until all tests and

inspections are done.

To close the breaker, a low energy electrical signal actuates
an air valve on the Type SA-7 pneumatic mechanism. High
pressure air stored in the reservoir operates against the
piston. The closing force is transmitted to a vertical pull
rod in the mechanism cabinet, through a bellcrank to the
horizontal linkage which charges the opening spring and
draws the moving contacts to the closed position, Having
reached the full closed position the air vaive is de-ener-
gized and a mechanicat latch in the Type SA-7 mechanism
is engaged to hold the breaker in the closed position.

OPENING

Energy for opening is stored in the opening accelerating
spring located around the horizontal tie bar inside the
mechanism cabinet and in a spring at the base of the Type
SA-7 mechanism piston permitting the breaker to be
tripped with a low energy electrical signal. When tripped,
the springs transmit their energy to a single, horizontai
linkage located in the mechanism cabinet to a lever at
each interrupter which transfers the motion to the moving
contact assemblies. As the breaker opens, the moving
contacts move downward and an electrical arc is formed
in the chambers of the interupters between the moving
and stationary contacts. The internal construction of the
interrupter assures efficient extinction of the arc. Since the
interrupter performance is velocity dependent, the opening
spring controls the moving contact velocity throughout the
opening stroke. A hydraulic shock absorber provides the
necessary shock absorbing action at the end of the open-
ing motion.

The Type SA-7 pneumatic mechanism is used to operate
the Type SP breaker. Details of the operation of the
mechanism are contained in Instruction Book APPENDIX I.

BELLCRANK ASSEMBLY

The primary function of the bellcrank assembly is to
convert the vertical motion of the mechanism into horizon-
tal motion. To accomplish this, the verticat pull rod from
the operating mechanism is attached to a belicrank lever.
The motion of this lever is transmitted through a horizontal
pull rod to a tie bar crank housing. The tie bar is attached
to the three operating levers. With the breaker and
mechanism in the open position, the piston is at the upper
limit of its travel. A position indicator is located externally
on the left-hand side of the mechanism cabinet and is
attached to the horizontal tie bar. Its motion and position
coincide with that of the bellcrank lever. Closed and open
position overtravel stop bolts are positioned to contact the
bellcrank lever.

OPERATING SHAFT ASSEMBLIES

Attached to the horizonta! tie bar through the operating
levers are the operating shaft assemblies. These convert
haorizontal motion of the operating linkage through rotary
motion to straight line motion of the moving contact
connecting rods. Each of the three operating shaft assem-
blies incorporates a spring loaded chevron seal arrange-
ment to prevent SFg gas leakage from the interrupters.

OPENING SPRINGS

The opening spring is located inside the mechanism cabi-
net and is positioned around the horizontal tie bar. This is
the main force to open the breaker at the proper velocity
and provide the proper contact part time. When the breaker
closes, the spring is compressed and is in position for the
next open operation,
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INTERRUPTER ASSEMBLIES

{Figure 9 and 9A, Page 70}

The interrupter assembly is designed to be manufactured
as a complete unit. An insulating tube houses the stationary
contact and moving contact assemblies. The tube has the
dual function of providing the mechanical support for the
stationary and moving contact assemblies and the inside
diameter is utilized as the cylinder wall for the piston in the
moving contact assembly. Because of this multi-function
design, the interrupter has spring-loaded finger type con-
tacts for the bushing leads. This interrupter is attached to
the pipe assembtiy at the operating rod end with a flanged
and bolted connection. There are no other insulating sup-
ports between the interrupter assembly and the aluminum
pipe. The SFg is communicated to the interrupter through
stationary contact vent holes and the operating rod end,
which is open to the pipe.

With the interrupter in the closed position the main current
path is through the auxiliary fingers which are parallel to
the arcing fingers. Since the auxiliary fingers arg not arced
during interruption, they maintain low resistance electrical
contact for the tife of the interrupter.

During the opening operation, the piston compresses SFg
between the support plug and cylinder wall. When the
arcing contacts have parted, the compressed gas flows
along the arc, sweeping hot gases upstream through the
Teflon orifice and downstream through the hollow moving
contact. The hot gases and arc products are contained
within the pipe.

For 31.5 and 40 kA interrupting ratings, a tank liner s
provided to maintain dynamic insulation to ground during
interruption.

HYDRAULIC SHOCK ABSORBER

A hydraulic shock absorber is mounted on the mechanism
bellcrank assembly and is contacted by the bellcrank lever
during the opening stroke. This shock absorber serves to
control the deceleration phase of the opening stroke and
minimizes overtravel. The hydraulic shock absorber is
factory sealed and adjusted and normally requires no
maintenance. |f breaker overtravel on opening or ciose-
opening exceeds the specified limits the shock absorber
must be readjusted using the procedure outlined in
“Mydraulic Shock Absorber”, MAINTENANCE, ADJUST-

MENT and LUBRICATION Section, Page 57. If the shocks
cannot be adjusted, it must be replaced with a new one.
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The intent of this section is to identity 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 invoived understand the equipment,
how it is to function, and the potential problems should
out-of-specification conditions exist.

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

Record keeping of this type will permit accurate evaluation
of the conditions of the breaker 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, contact engage-
ment, etc., 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
resuits 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 instal-
lation of the equipment. A copy of an Installation Checklist
follows INSTALLATION Section of this book. Adherence
to the procedures identified on the Installation Checklist
and verification that the items checked are within the
allowable tolerances will assure a proper installation. This
information is then to be used 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. Breakers installed in areas of severe environmental
conditions may require more frequent inspection proce-
dure. It is recommended that frequent visual inspections
be made by operators while touring the switchyard in
order to observe any obvious abnormal conditions.

GENERAL

Thorough, periodic inspection is important to satisfactory
operation. Inspection and maintenance frequency depends

on installation, site, weather and atmosphere conditions,
experience of operating personne!l and special operation
requirements. Because of this, a well-planned and effective
maintenance program depend largely on experience and

practice.
£\ DPANGER

Hazardous voltage and mechanisms will
cause serious personal injury or death
trom electrical shock, burns and
entanglement in rapidly moving parts.
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 breaker while
working on it, since the parts move rapidly
and can cause injury,

3. Discharge the breakers' mechanical
syslems before performing maintenance or
ingpection.

4. Secure the operator against accidental
tripping when adjustments require breaker
in closed position.

5. Breaker and its mechanism must be
disconnected from all electrical power
before performing maintenance or
inspection. Grounding leads should be
properly attached and framework
grounded.

6. When using the maintenance =losing device
on pneumatic operators the pneumatic
system must be at zero psig.

7. Never slow operate the breaker while it is
energized or control power is connected.

8. Remove the maintenance closing device
before operating the breaker,

9. Only qualitied personnel should work on or
around this equipment after becoming
thoroughty famitiar 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.

Failure to properly maintain the equipment can result in
severe personal injury, product failure and prevent success-
ful functioning of connected apparatus. The instructions
contained herein should be carefully reviewed, understood
and followed. The following maintenance procedures
should be performed regularly:
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STEP 1
Be sure that the circuit breaker and its mechanism is
disconnected from all electric power, both high voltage
and control voltage, before it is inspected or repaired.

STEP 2
Make sure that the pressure in the air tank is reduced
to zero before working on breaker or operator
mechanism.,

STEP 3
After the circuit breaker has been disconnected from
power lines, attach the grounding leads property before
touching any of the circuit breaker parts.

STEP 4
Check the oil level in the air compressor pump and
maotor bearings. Replenish as necessary.

STEPS

Keep the mechanism clean and follow instructions for
lubrication.

STEP &
Be sure the circuit breaker is well grounded.

STEP7 .
See that bolts, nuts, washers, cotter pins anSI all terminal
connections are in place and tight.

STEP S8
At all inspections operate the circuit breaker by hand to
see that the mechanism works smoothly and correctly
before operating it with power.

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

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

STRAINERS

AIR COMPRESSOR — Inspection of the air compressor
intake strainer should be made annually and the strainer
repaced. A clogged intake strainer causes excessive run-
ning of the compressor operating time,

DRAINING OF STORAGE TANK

The drain valve on the storage tank should also be used
occasionally to keep the tank free of accumulated moisture.

AIR SYSTEM

Ali pipe joints in the air system were sealed at the factory
with Loctite “pipe thread sealed with teflon.” (W346015) If
pipe joints are opened or disturbed, it will be necessary to
reseal the joint with a new application of sealant.

PERIODIC INSPECTION
PROCEDURE

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

3 YEAR INSPECTION PROCEDURE

An inspection 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 the section is a copy of a
3 Year Inspection Checklist which identifies those items
which can be checked without removing the gas from the
breaker. By making the checks identified on the list, it can
be verified whether or not the breaker is satisfactory for
continued service without performing a 6 Year or Major
Inspection.

6 YEAR INSPECTION
PROCEDURES

An inspection should be made every 6 years and used as
an additional guideline in determining the necessity of
maintenance. This inspection includes checks which may
be made externally. Al the end of this section is a copy of
a 6 Year Inspection Checklist which identifies those items
which can be checked without removing the gas from the
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breaker. By making the checks identified on the list, it can ‘

be verified whether or not the breaker is satisfactory for
continued service without performing a Major Inspection.

MAJOR INSPECTION

Major Inspection is that which requires removal of the gas
trom the breaker to determine the condition of the inter-
rupters, contacts, and other internal components. The
following are some of the factors to be considered in
determining the frequency of a major inspection procedure.

Whichever comes first:

Twenty times the accumulated.interrupting rating, i.e.,
20 fuli-rated fauits, 40 half-rated faults, etc or 600 kA
whichever comes first.

2,000 mechanical operations.

Information received from 3 Year and 6 Year
Inspections.

Accumulated experience of breaker characteristics
and duty.

Pole unit contact touch during siow closing, is .19
inch or less from the pole unit indicator closed position
marks (Figure 11, page 72, View 'X-X').
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PERIODIC INSPECTION
CHECKLIST

Station Bus or Line
Date of Inspection

1.

Nameplate Data

1.1  Breaker Type Amp.
Serial-S.0, L.B. PB-3468-04
1.2 Mechanism Type SA-7 L.B. APPENDIX-I

Control Diagram Control Voltage

Compressor and Heater Voitage

MONTHLY CHECKS

2. General Condition of Breaker

3 Preumatic Mechanism {APPENDIX |}
Operation Counter Reading
Drain water from air storage tank.

4, Breaker Checks

SFg Gas Pressure SFg Pressure psig.

Ambient Temperature °F.
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6 MONTH CHECKS
(In Addition to Monthly Checks)

5. Prneumatic Mechanism (APPENDIX I)

Check condition and tightness of “V" beit. %" to
%" deflection with 5 pounds pressure applied
vertically to center of the belt. inch

Check air compressor oil level

Drain enough air from air storage tank to start

and run air compressor.

Check compressor cut-out switch for proper
setting. Check air compressor air cleaner element
and clean if necessary. See page 95 for cleaning
instructions.

Inspect exposed hardware, control wire terminals,

and tube fittings for tightness.

Check ali labels and nameplates attached to the
breaker to be sure that they are securely fastened

in place and are readable.

ANNUAL CHECK
(In addition to monthly check and 6 month check)

Change compressor oil. Fill to bottom thread of
fill hoie. See page 95 for oil type and amount.

Check contact position indicator with breaker in Pole 1

closed position. See Figure 11, page 72.
P 9 Pag Pole 2

Pole 3
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3 YEAR INSPECTION CHECKLIST

Station Bus or Line
Date of Inspection
1. Nameplate Data
1.1 Breaker Type Amp.
Serial-S.0. 1.8, PB-3468-04
12 Mechanism Type SA-7 I.B. APPENDIX-I
Control Diagram Control Voltage
) ) Compressor and Heater Voltage

A WARNING

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

To prevent:

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

2. General Condition of Breaker:

3 Breaker Hold Down Boits Tight

4, Grounding Connections Tight

(Left)
(Right)
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A\ cruTion

Improper operation can cause breaker damage.
To prevent:

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

5. Pneumatic Mechanism (APPENDIX [}
5.1 General Checks:

5.1.1 Condition of mechanism. Corrosion of
hardware. Loose hardware.

5.1.2 Lubricate in accordance with
“Lubrication” in MAINTENANCE/
ADJUSTMENT AND LUBRICATION
Section of the Mechanism Instruction
Book.

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

5.t.4 Heaters operating properly.

5.1.5 Wiring: deteriorate or damaged
insulation. .

5.2 Air Compressor:

5.2.1 <Change air compressor oil. Fili to bottom
thread of fill hole. See page 95 for oil
type and amount.

5.2.2 Condition and tighten of “V" beit.

5.3 Open reservoir drain valve and lower pressure to
130 psig. Close drain vaive and compressor knife
switch and allow to pump to normal pressure.
Pump-up time from low pressure cut-out point
{130 psig) to normal operating pressure (190 psig)
should be less than 30 minutes. Failure of this test
requires maintenance of the air system. min,

5.4 Pressure switch operation:

54.1 Governor switch; opens on rising pressure
(190 psig) Differential - 12 psig. psig.

54.2 Lower pressure alarm; closes on falling
pressure (140 psig), Differential - 12 psig. psig.
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5.5

54.3 Low pressure cut-out; opens on falling
pressure (130 psig) Differential - 12 psig.

Operation rundown starting at governor shutoft
with compressor knife switch open.

5.5.1 Number of operations before low
pressure cut-out switch opens (5
minimurm)

5.5.2 Number of operations aftar low pressure
cut-out switch opens with low pressure
cut-out switch contacts jumpered
{1 minimum).

A varniNG

Operation with jumper may cause damage to the
circuit breaker.

To prevent;

Remove jumper after test.

586

57

Leak Rate: Beginning at 190 psig with
compressor de-energized, the maximum
allowable pressure drop is 5 psig/hr. in
the air system.

Minimum operating voltages (See Mechanism
nameplate for voltage ranges)

6. Breaker Checks

6.1

6.2

Check contact position indicator with breaker in
closed position.

Check minimum contact touch. Instalt chmmeter
or light out device between bushings on each
pole, jack breaker slowly closed and check
position of pole unit indicator when circuit is
obtained. The position of the indicator should be
greater than .19 inch from the full closed position
marks. If not, major inspection is required. (If
your breaker does not have pole unit indicators
go to next step).

psig.

Close

Vd-c

Trip

Vd-c

(Pole 1}
{Pole 2}
(Polée 3)

(Pole 1)
(Pole 2)
(Pole 3}

psi/br.
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8.

9.

10.

6.3

6.4

Contact resistance terminal-to-terminal measured with (Pole 1)
ductor or equivalent 100 amp d-c source. 115 micro-
ohms maximum for used contacts (2000A) or 135 micro-
ohms maximum for used contacts for the 1200 Ampere (Pole 3)
breaker. 75 micro-ohm maximum for used contacts for

3000 A breaker. If maximum micro-ohms values are

greater than those listed a major inspection is required.

Install timing device rod onto tie bar and {Pole 1)

maintenance hand jack on mechanism. Install

ohmmeter or light cut device between bushings (Pole 2)
on each pole, jack breaker siowly toward the {Pole 3)

closed position, and mark timing device rod with
reference to housing for each pole when circuit is
obtained. Continue to jack breaker closed to the
point where the SA-7 mechanism just latches,
loosen jack to load mechanism and mark full
closed position on the timer rod. Measure contact
engagement as determined by the difference in
position.

Dimensions should be between .60 and .95
inches. (Refer to “Cfosed Position Adjustments”,
MAINTENANCE/ADJUSTMENT and
LUBRICATION Section if required).

Jack breaker to the open position.

Measure horizontal pull rod travet from full
closed to full open position. (4.937 +.060
inches} Remove maintenance hand jack
from mechanism and timing,device rod
from tie bar.

(Pole 2)

8Fg Pressure Switches (See Installation Checklist) for checking instructions.

Operation Reading as Left

SFg Gas Pressure as Left SFg Pressure

Temperature-Compensated Sw.

Alarm Switch#1Closes ___ PSIG Alarmat_______ °F
Cutout Switch #2Opens .. PSIG Cutoutat __°F
Switch Differential is 2 to 8 PSIG

in.

micro-ohms

micro-ohms

micro-ohms

Ambient Temperature

psig

°F
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6 YEAR INSPECTION CHECKLIST

Station

Date of Inspection

1. Nameplate Data

1.1 Breaker Type

Serial-5.0.

1.2 Mechanism Type

Bus or Line

Amp.

IB. PB-3468-04
SA-7 IB APPENDIX-1

Control Diagram

Compressor and Heater Voltage

Control Voltage

A warninG

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

To prevent:

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

2. General Condition of Breaker;

3. Breaker Hold Down Bolts Tight




INSPECTION

Page 32

4, Grounding Connections Tight (Left)

(Right)
A crution

Improper operation can cause breaker damage.
To prevent:

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

5. Pneumatic Mechanism (APPENDIX 1)
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 dnd no
corrosion.

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

5.2 Lubricate in accordance with “Lubrication” in
MAINTENANCE/ADJUSTMENT and
LUBRICATION section.

53 Air Compressor:

5.3.1 Change air compressor oil. Fill to bottom
thread of fill hole. See page 95 for oil type
and amount.

5.3.2 Condition and tighten of “V" belt.

53.3 Remove air filter, clean in kerosene and
reinstall.

54 Open reservoir drain valve and lower pressure to
130 psig. Close drain valve and compressor
control switch and allow to pump to normal
pressure. Pump-up time from low pressure cut-out
point (130 psig) to normal operating pressure (190
psig) should be less than 30 minutes. Failure of
this test requires maintenance of the air system. min.
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55

5.6

57

Pressure switch operation:

551 Governor switch; opens on rising pressure
{190 psig) Differential - 12 psig.

552 Low pressure alarm; closes on falling
pressure (140 psig), Differential - 12 psig.

553 Low pressure cut-out; opens on faliing
pressure (130 psig). Open reservoir drain
valve and reduce pressure to 0 psig. Open
comprassor control switch. Differential -
12 psig.

Mechanism dimensional checks {breaker open):

5.6.1 Trip assembly air gap (Refer to Fig. 14A
Std. Type or Fig. 14B W Type, pages 104
and 105).

5.6.2 Trip assembly free travel before kickoff
spring is engaged (W Type Trip Assembly
only — Refer to Fig. 14B, page 105).

§.6.3 Clearance between top of trip rod plunger
and catch {Refer to Fig. 14A Std. Type or
Fig. 14B W Type, pages 104 and 105).

5.6.4 Armature air gap when breaker trips (.032-
0/+0.015) Refer to Fig. 14A or 14B, pages
104 and 105.

5.6.5 Clearance between the trip free trigger and
roller iever (032 1+ .005 inches).

Mechanism mounting bolts tight (250 ft.Ibs.).

6. Breaker Checks

6.1

6.2

6.3

Install maintenance hand jack on the
mechanism and check that mechanism
horizontal pull rod and tie bar and all three
interrupter connecting rods operate freely and
withaut interference during a manual (hand
jack) operation.

Check contact position indicator with breaker in
closed position (Ref. Figure 11, page 72, or use
gauge 7358D12H14 (Ref. Figure 4, page 65).

Check minimum contact touch. (Ref. to
"Lubrication” in
MAINTENANCE/ADJUSTMENT and
LUBRICATION Section.

Interrupter 1 _

psig.

psig.

psig.

Interrupter 2

Interrupter 3

Mechanism

(Pole 1)
{Pole 2)

(Pole 3)
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6.4

6.5

6.6

6.7

6.8

Check contact engagement by installing the Interrupter 1
timing device rod onto tie bar. Place chmmeter

or light out device between bushings on each Interrupter 2
pole, jack breaker slowly toward the closed
position and mark timing device rod with
reference to the mounting bracket for each pole
when circuit is obtained. Continue to jack
breaker closed to the point where the SA-7
mechanism just latches, loosen jack to load
mechanism and mark full closed position on the
timer rod.

Measure contact engagement as determined by
the difference in position. Dimension should be
between .60 and .95 inches. (Refer to “Closed
Position Adjustment” in MAINTENANCE/
ADJUSTMENT and LUBRICATION Section if
required).

Interrupter 3

Check lever system closed position stop
ctearance (.027-.037 inches). (Refer to Fig. 4
and “Closed Position Adjustment” in
MAINTENANCE/ADJUSTMENT and
LUBRICATION Section, page 65.)

Check travel of horizontal pull rod éssemb!y
(4.937 +.060 inches). (Refer to Fig. 4 and
“Closed Position Adjustments” in
MAINTENANCE/ADJUSTMENT and
LUBRICATION Section, page 65.)

Check lever system open position stop
clearance. There should be no clearance
between the belicrank lever and the stop bolt.
(Refer to Fig. 4 and “Open Position
Adjustments” in
MAINTENANCE/ADJUSTMENT and
LUBRICATION Section, page 65.)

Final check for loose hardware. Remove
maintenance hand jack. Reconnect the bushing
line connections. (See "Line Connections” in
INSTALLATION Section, page 14.)

Mechanism Operational Checks. Reference

APPENDIX |.

7.1

7.2

Breaker trips manually with .0 32 inch shim on
moving armature.

Overtravel on closing position {125 inches
minimum}.
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Operation run-down starting at governor shut-oft
with compressor de-energized. Operations must be
made electrically.

B.1  Number of operations before low pressure cut-
out switch opens (5 minimum).

B.2 Number of operations after low pressure cut-
out switch opens with low pressure cut-out
switch contacts jumpered (1 minimum).

A wrrninG

Operating with jumper in may cause damage to
the circuit breaker.

To prevent:

Remove jumper after test.

10.

Minimum operaling voltage. (See mechanism
nameplate for voltage range).

Timing Tests: {These tests are to be made at normal
operating voltage and rated air pressure with 80 psig
SFg in the interrupters. Attach timing device to tie bar,
(See Fig. 4, page 65).

10.1 Trip coil energized until contacts part. (32
milliseconds max.)

10.2 QOpening velocity-measured between 1 inch and 4

inches travel. (14.6 ft./sec. to 16.2 ft./sec.). (See
Fig. 3A, page 63).

10.3 Close coll energized until contacts touch. {90 to
100 millisecands DC, 84 to 94 milliseconds AC).

10.4 Reclose time (if required) trip coil energized until
contacts touch {approximately 270 milliseconds).
(See Fig. 3B, page 64).

10.5 Rebound on opening. {.50 inch max.).
{See Fig. 3A, page 63).

10.6 Overtravel on opening. Limit is +0,1" from full
open position. (See Fig. 3A, page 63).

10.7 Overtravel on close-open. Limits are + 0.2" - 0.1"

from full open position. (See Fig. 3A, page 63).
Remove timing device.

Close

Vd-c

milliseconds

ft./sec.

milliseconds

milliseconds
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11

t2.

13.

14.

15.

16.

Leak Rate: Beginning at 190 psig with the compressor
motor de-energized the maximum allowable pressure

drop is 5 psig/hr. in the air system. psi/hr
Contact resistance terminal to terminal measured with (Pole 1) micro-ohms
ductor or equivalent 100 amp d-c source 115 micro- .
ohms max. for used contacts on the 2000 ampere (Pole 2) micro-ochms
breaker, 135 micro-ohms max. for used contacts on {Pole 3) micro-ohms
1200A breaker. 75 micro-ohm maximum for used
contacts with 3000A breakers. If maximum micro-ohm
values are greater than those listed a major inspection
is required.
Capacitor Tests
13.1 Measure capacitance of external capacitors if so (Pole 1) pf
ui . The value should be 5000 pf +10%
equipped Pt (Pole 2) pf
{Pole 3) pt

SFg Pressure Switches (See Installation Checklist) for checking instructions.

Temperature-Compensated Sw.,

Alarm Switch#1Closes ______ PSIG Alarmat______ °F

Cutout Switch#2 Opens _____PSIG Cutoutat ______ °F

Switch Differential is 2 to 8 PSIG
Operation Counter Reading as Left
SFg Gas Pressure as Left SFg Pressure psig

Ambient Temperature °F
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MAJOR INSPECTION CHECKLIST

Station

Date of Major Inspection

1. Nameplate Data

1.1 Breaker Type

Serial-8.0.

Bus or Line

Instatilation Date

1.2  Mechanism Type

Amp.
1B, PB-3468-04
SA-7 | B. APPENDIX-I

Control Diagram

Compressor and Heater Voltage

Control Voltage

A\ WARNING

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

To prevent;

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

2. General Condition of Breaker:

3. Breaker Hold Down Bolts Tight
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4, Grounding Connections Tight

A\ cruTion

Improper operation can cause breaker damage.
To prevent:

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

5. Pneumatic Mechanism (APPENDIX I}
5.1 Wire Check:

5.1.1 Test wiring for damaged or deteriorated

insulation.

5.1.2 Inspect wiring for possible grounds or

short circuit.

5.1.3 Connections on terminal biocks,
switches, and relays, tight and no

corrosion,

5.1.4 Heaters: electrical continuity and
terminais not shorted to ground.

5.2 Air Compressor:

5.2.1 Change air compressor oil. Fill to bottom
thread of fill hole. Refer to page 95 for oil

type and amount.

52.2 Condition and tighten of “V" belt.

5.2.3 Remove air filter, clean in kerosene and

reinstall.

53 Open raservoir drain valve and lower pressure to
130 psig. Close drain valve and compressor
control switch and allow to pump to normal
pressure. Pump-up time from low pressure cut-out
point (130 psig) to normal operating pressure (190
psig) should be less than 30 minutes. Failure of
this test requires maintenance of the air system.

5.4 Pressure switch operation:

5.4.1 Governor switch; opens on rising pressure

(190 psig) Difterential - 12 psig.

{Left)

{(Right}

min.

psig.
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542

543

Low pressure alarm; closes on falling
pressure (140 psig) Differential - 12 psig.

Low pressure cut-out; gpens on falling
pressure (130 psig). Open reservoir drain
valve and reduce pressure to 0 psig. Open
compressor control switch. Differential -
12 psig.

55 Mechanism dimensional checks {breaker open):

5.5.1

5.5.2

55.3

554

'55.5

56 Mechanism mounting bolts tight {250 ft.lbs.).

Trip assembly air gap {Refer to Fig. 14A
Std. Type or Fig. 148 W Type, page 104).

Trip assembly free travel before kickoff
spring is engaged (W Type Trip Assembly

only — Refer to Fig. 14B, page 105).

Clearance between top of trip rod plunger
and catch (Refer to Fig. 14A Std. Type or
Fig. 14B W Type, pages 104 and 105).

Armature air gap when breaker trips {.032-
0/+0.015) Refer to Fig. 14A or 14B, pages
104 and 105.

Clearance between the trip free trigger and
roller lever (.032 £.005 inches).

6. Internal Inspection:

6.1 Remove SFg gas from pole units. As per page 51 -
Removal of the Interrupter, section a.

A WARNING

To prevent:

Hazardous arc products may cause serious
personal injury.

Refer to MAINTENANCE Section for precautions
to be observed when handling arced SFg gas.

6.2  Remove interrupter cover plates. Interrupter 1

Interrupter 2

Interrupter 3

psig.

psig.
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6.3 Remove bushings #1, #3, and #5. Remove Interrupter 1 in.
interrupters (Fig. 9, page 70), dismantle and wipe .
all surfaces ciean with alcohol and check for Interrupter 2 n.
excessive interrupter orifice erosion, The interrupter 3 in.
diameter of this orifice should not exceed 1.156
inches in diameter. (Refer to Fig. 8, page 69). If
the diameter exceeds 1.156 inches at any point,
the entire interrupter assembly must be replaced.

This can be checked with orifice wear gauge

7249A38H01. Refer to Removal of Interrupter,

page 51.

Check bushing plug-in contacts for wear. f Interrupter 1 in.
silverplate is worn off or if contacts are worn, .
replacement is required. Check bushing leads at Interrupter 2 n.
end where they plug into interrupter, |f Interrupter 3 in.
silverplate is worn off, replacement is required.

6.4 Replace piston seat ring as shown in Fig. 9, page Interrupter 1 in.
70 and described in text. (See “Replacing | 2 .
Interrupter Seal Ring” in MAINTENANCE/ nterrupter n.
ADJUSTMENT and LUBRICATION Section.) Interrupter 3 in.

6.5 Replace moving contact Teflon guide seals. Interrupter 1 in.

See Fig. 9, page 70. .
( 9. pag ) Interrupter 2 in.
Interrupter 3 in.

6.6 Check all hardware on moving contact assembly  Interrupter 1 in.

for tightness. .
interrupter 2 in.
Interrupter 3 in.

6.7 Wipe clean the inside of the interrupter tube with Interrupter 1 in.
alcohel and apply Molykote G-N (00337271095) )
sparingly to the moving contact assembly. See interrupter 2 in.
LUBRICATION, Fig. 15, page 78. Interrupter 3 in.

6.8 Reassemble interrupters after inspection and Interrupter 1 in.
replacement of necessary parts. Clean inside of .
pole unit pipes. Install interrupter in pipes and interrupter 2 n.
install cover plates with new desiccant {see Fig. Interrupter 3 in.

12, View “X", page 73). Immediately prior to
intallation of desiccant (1657811H01) remove
moisture protective foil covering. Use Dow
Corning No. 111 (W962026) tc hold coverplate
gasket in place. Install bushings #1, #3 and #5.
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6.9

6.10

6.12

6.13

6.14

6.15

Instail maintenance hand jack on the mechanism Interrupter 1
and check that mechanism horizontal pull rod
and tie bar and all three interrupter connecting
rods operate freely and without interference
during a manual (hand jack) operation.

Interrupter 2

Interrupter 3

Mechanism
Check contact position indicator with breaker in {Pole 1}
closed position, (Figure 11, page 72). (Pole 2)

{Pole 3)
Check minimum contact touch. (Ref. to {Pole 1}
“Lubrication” in MAINTENANCE/ADJUSTMENT
and LUBRICATION Section. (Pole 2)

{Pole 3)
Check contact engagement by installing the Interrupter 1

timing device rod onto tie bar. Place chmmeter or
light out device between bushings on each pole,
jack breaker slowly toward the closed position
and mark timing device rod with reference to the
mounting bracket for each pole when circuit is
obtained. Continue to jack breaker closed to the
point where the SA-7 mechanism just latches,
loosen jack to load mechanism and mark full
closed position on the timer rod.

Measure contact engagement as determined by
the difference in position. Dimension should be
between .60 and .95 inches. (Refer to "Closed
Position Adjustment” in MAINTENANCE/
ADJUSTMENT and LUBRICATION Section if
required).

Interrupter 2

Interrupter 3

Check lever system closed position stop
clearance (.027-.037 inches). (Refer to Fig. 4 and
"Closed Position Adjustment” in
MAINTENANCE/ADJUSTMENT and
LUBRICATION Section, page 65.)

Check travel of horizontal pull rod assembly
(4.937 +.060 inches). (Refer to Fig. 4 and “Closed
Position Adjustments” in
MAINTENANCE/ADJUSTMENT and
LUBRICATION Section, page 65.)

Check lever system open position stop clearance.
There should be no clearance between the
bellcrank iever and the stop bolt. {Refer to Fig. 4
and "Open Position Adjustments” in
MAINTENANCE/ADJUSTMENT and
LUBRICATION Section, page 65.)
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6.16 Final check for loose hardware. Pull vacuum to
2mm of mercury and hold for 30 minutes and fil}
with SFg. (See “Filling De-energized Breaker With
SFg Gas in INSTALLATION Section.) Remove
maintenance hand jack. Reconnect the bushing
line connections. (See “Line Connections” in
INSTALLATION Section, page 14.

Mechanism Operational Checks. Reference APPENDIX I.

7.1 Breaker trips manually with .0 32 inch shim on
moving armature.

7.2 Overtravel on closing position (.125 inches
minimum).

Operation run-down starting at governor shut-off with
compressor de-energized. Operations must be made
electrically.

8.1 Number of operations before low pressure cut-
out switch opens (5 minimum).

8.2 Number of operations after low pressure cut-out
switch opens with low pressure cut-out switch
contacts jumpered {1 minimum}.

A wrrninG

Operating with jumper in may cause damage to
the circuit breaker.
To prevent:

Remove jumper after test.

10.

Minimum operating voltage. (See mechanism
nameplate for voltage range). Close

Timing Tests: {These tests are to be made at normal
operating voltage and rated air pressure with 80 psig
SFg in the interrupters. Attach timing device to tie bar.
(See Fig. 4, page 65.)

10.1 Trip coil energized until contacts part. (32
miliseconds max.)

10.2 Opening velocity-measured between 1 inch and 4
inches travel. (14.6 ft./sec. to 16.2 ft./sec.). (See
(Fig. 3A, page 63))

103 Close coil eneraized until contacts touch (30 to

vd-¢

milliseconds

ft./sec.
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1.

12.

13.

14.

10.4 Reclose time (if required)} trip coil energized until
contacts touch (approximately 270 milliseconds).
(See Fig 3B, page 64.)

10.5 Rebound on opening. (.50 inch max.).
(See Fig. 3A, page 63).

10.6 Overtravel on opening. Limit is = 0.1" from full
open position. (See Fig, 3A, page 63.)

10.7 Overtravei on close-open. Limits are + 0.2 - 0.1"
from full open position. (See Fig. 3A, page 63.)
Remove timing device.

Leak Rate: Beginning at 1980 psig with the compressor
motor de-energized the maximum allowable pressure
drop is 5 psig/hr. in the air system. If leak exceeds 5
psig/hr., see page 94 for corrective action.

Contact resistance terminal to terminat measured with
ductor or equivalent 100 amp d-¢ source B0 micro-
ohms maximum for new contacts; 115 micro-chms
maximum for used contacts on the 2000 ampere
breaker; 100 micro-chms for new contacts, 135 micro-
ohms for used contacts on 1200A breakers.

€60 Micro-ohm maximum for new contacts; 75 Micro-
ohm maximum for used contacts for 3000 A breakers.
The micro-ohms across the interrupter only should not
exceed 30 for the 3000 A breakers.

Capacitor Tests

13.1 Measure capacitance of external capacitors if so

equipped. The value should be 5000 pf + 10%
-0

SFg Pressure Switches (See installation Checklist) for checking instructions.

Temperature-Compensated Sw.

Alarm Switch #1 Closes ____ PSHG  Alarm at
Cutout Switch#2Qpens _____ PSIG Cutout at
Switch Differential is 2 to 8 PSIG

{Pole 1}
{Pole 2}
(Pole 3)

{Poie 1}
(Pole 2)
(Pole 3)

°F

milliseconds

psi/hr

micro-chms
micro-ohms

micro-ohms

pf
pt
pf
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15.  Operation Counter Reading as Left

16. SFg Gas Pressure as Left SFg Pressure psig

Ambient Temperature °F
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This instruction book section describes procedures to be followed when adjustments or part replacement
is necessary as determined by the Installation, Periodic, 3 Year, 6 Year or Major Inspection Checklist or
by circuit breaker malfunction. The step-by-step instructions given should be followed carefully to
assure proper equipment operation. Reference to the inciuded instruction leaflets and instructions
books may be necessary.

WARNING
Oxygen deficiency and hazardous arc products could cause serious personal injury
or death.
To prevent:

1. Do not breathe large volumes of the sulfur hexafluoride gas (SFg); in the pure state the
gas is coloriess, odorless, tasteless and non-toxic.

2. Toxic decomposition products are formed in the gas when arcing occurs in it.

3. 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.

4. If for some reason a significant amount of arc-formed toxic gas is present, an
unpleasant stinging odor or iritation of the upper respiratory tract and eyes should give
an early and sufficient warning within seconds to the personnel in the vicinity before a
significant toxic reaction should occur.

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

6. Molecular sieves are incorporated in all SFg breakers.

7. This material is efficient in removing the chemically active product formed during
arcing.

8. A sufficient amount of this filter material is used to remove the expected toxic gases
produced from arcing between maintenance operations on the breaker.

9. Usually only a small percentage of gas remains in the vessel after releasing the gas to
atmosphere, and most of it escapes after opening the cover plates.

10.  Caution should be observed to prevent the inhalation of the tine metallic fluoride dust.

11. 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.

12. It is recommended that workmen exposed to arc powders wash carefully to remove the
metal salts from their skin.
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MAINTENANCE TOOLS,
MATERIALS AND EQUIPMENT

The following tools, material, and equipment are recom-
mended to perform maintenance, adjustment and lubrica-
tion on the breaker:

Pl — Periodic Inspection
31 — 3 Year Inspection
61 — 6 Year Inspection
MI — Major Inspection

(P1) {35 (61} (MI) 1. Wrenches — Standard sizes of open end and box type and
allen wrenches. %", %" and %" drive ratchets, ratchet
extensions and sockets.

(P1) (31) (61} (MI) 2. Thermometer
(P1) (31 (61} (MI) 3. Screwdrivers — 4", 4" and %" blade, Phillips screwdriver #1 with 10" blade.
(31 (61} (MI) 4. Ten foot “A” frame stepladder. t
{31) (61) {MI) 5. Ductor or equivalent 100 ampere DC source with a
micro-ohmmeter.
(31) (61) (M) 6. Feeler gauges andl 6" and 12 measuring rules.
(31) (81) (M) 7. Mechanism hand closing jack.
(31 (61} (M1} 8. Timing device rod.
(M1} 9. Leak-tec for leak testing.

(MI) 10.  1%" ton crane with a working height of 20 feet and 2 cable
slings {for removing the bushings, and if so equipped, the
capacitor assemblies).

{M1) 11. 050 ft. Ib. torque wrench — %" drive, (Snap-on Model TE
50 FFU-A Recommended) and 0-100 ft. Ib. torque wrench.

{61) (M) 12, Timing equipment and mounting hardware. (See "Final
Tests” in INSTALLATION Section).
(MI) 13. Corrosive resistant conductive joint compound and wire
brush.

{6} (M) 14. Capacitance measuring device — Doble or equivalent high
voltage type.

{MI) 15.  Slip-joint pliers.
{MI) 16. Linemans pliers with side cutters.

(M) 17.  Small vacuum pumnp (Weish Duo-Seal Model 1400B
(0.9CFM) or equivalent) with vacuum gauge measuring
down to at least 1 mm of mercury.
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(MI)
(M)
(Mr)
(MI)
(MI)
(M)
(61) (MI)
(MI)

(MD)
(MD)
(M1)
(Mi)
(Mi)
(M1)
(M)
(MI)
(M)
(M1}
(M1
(M)
(Mi)

(Mh)
{Mi)

18.
19.
20.
21.
22
23,
24,
25.

26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
ar.
38.

39.
40.

Hammer

1/16" diameter pin punch.
Alcohol and clean, tint-free cloths.
Dust mask and gloves.

SFg gas (15 Ibs.)

Service hose and adapter for SFg filling (72-180-624-501 and W136005).

Timer mounting bracket, 9” Torpedo Level.

Long 6mm allen wrench or 1/4" drive socket with 6mm
allen wrench attachment.

Orifice wear gauge (7249A38H01). O

Short 5/16" allen adapter W380008.

Interrupter spanner wrench 72-180-786-801 (O
X washers (3 required, 6 supplier). ), @

Cover plate gaskets {3). D, @

Bushing gaskets (3).(0, @

Guide seals (6). ©, @

Seal rings (3). @. @

Loctite — medium strength 242 (), @, @) (W348024)
Molykote 00337271095 grease. (D, @

Beacon 325 (W962010) grease. @), @

Dow Corning No. 111 (W962026) grease. . @

Desiccant (3 bags of Molecular Sieve (1657B11H01) and 6
long nylon cable ties. D, @

Silicone ATV sealant (W981015} O, @
Linkage setting gauge 7358D12H14 (D

(@ Available from Siemens as Major Inspection Tool and Parts Kit, Part No. 1658822G01.
(@ Available from Siemens as Major Inspection Parts Kit, Part No. 1658B23G01.

@ Shelf lite 1 year.
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GENERAL

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

Failure to properly maintain the equipment can result in
severe personal injury, product failure and prevent suc-
cessful functioning of connected apparatus. Inspection
and maintenance can be improved and simplified by using
the gauge and tools available from Siemens identified as
Major Inspection Tool kit 1658B22G01. 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 breaker and its mechanism is
disconnected from all electric power, both high voltage
and control voltage, before it is inspected or repaired.

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

STEP 3
Inspect the operating mechanism periodically and keep
the bearing surfaces of the toggles, rods and levers
adequately lubricated where required. See LUBRICATION
OF MECHANISM, page 98.

STEP 4
Keep the mechanism clean.

STEPS
Be sure the circuit breaker is well grounded.

STEP 6.
See that bolts, nuts, washers, cotter pins and ali terminal
connections are in place and tight.

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

A DANGER

Hazardous voltage and mechanisms will
cause serious personal injury or death
from electrical shock, burns and
entanglement in rapidly moving parts.
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 breaker while
working on it, since the parts move rapidly
and can cause injury,

3. Discharge the breakers’ mechanical
systems before performing maintenance or
inspection,

4. Secure the operator against accidental
tripping when adjustments require breaker
in closed position.

5. Breaker and its mechanism must be
disconnected from all electrical power
before performing maintenance or
inspection. Grounding leads should be
properly attached and framework
grounded.

6. When using the maintenance closing device
on pneumatic operators the pneumatic
system must be at zero psig.

7. Never slow operate the breaker while it is
energized or control power is connected.

8. Remove the maintenance closing device
before operating the breaker.

9. Only qualified personnel should work on or
around this equipment after becoming
thoroughly familiar with alt 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.

STEP 8
Clean and, if necessary, dry the insulating materials
across the interrupter and to ground or parts of differ-
ent potentiai.

STEPS
At all inspections operate the circuit breaker by hand to
see that the mechanism works smoothly and correctly
before operating it with power.
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This checklist does not represent an exhaustive survey of
maintenance steps necessary to ensure safe operation of
the equipment. Particular applications may require further
procedures. Should further information be desired or
should particular problems arise which are not covered
sufficiently for the purchaser's purposes, the matter should
be referred to the local Siemens sales office.

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

ORDERING REPLACEMENT PARTS

If any doubt exists as to the instruction book reference
number of the description, a dimensional sketch of the
desired part will help to properly identity it.

Siemens recommends that a supply of repair parts be kept
on hand so that emergency repairs can be made without
waiting for shipment of parts from the factory. A list of
recommended spare parts is sent with the breaker.

Before removing any part to be replaced, observe its
function and adjustment. This usually saves adjustment
time during its installation.

BUSHING WEATHERCASE
REPLACEMENT ITEMS

When ordering replacement parts for a Siemens Circuit
Breaker, it is very important to give complete information.
This information should include:

1. Breaker serial number. (On breaker and operator
nameplates.} )

Type of operator, (On operator nameplate),
Type of breaker.
Rated amperes of breakers.

Rated voltage of breaker.

2R

Description of part — Use instruction book descrip-
tion insofar as possible.

7. Operator instruction book number. (On breaker
nameplate).

B. Instruction book reference number.
9.  Number of pieces required.

While the aperator can be identified by the serial number
atone, all additional information that is given will serve as a
check to be certain that the part or parts furnished are
correct for the operator in question. Without this serial
number Siemens cannot be sure of the correct identity of
the desired parts.

1. Bushing weathercase removal spanner wrench
72-180-784-801. @

Seal. (O

Gasket. ®

“0" Ring. ®

Bushing to flange gasket. &

Short 5/16" atlen wrench stub 72-180-495-501. &
Loctite 242. @ ®

Desiccant {1 bag of Molecular Sieve 1657811H01 and
2 long nylon cable ties. ®

9. Covet plate gasket (1). @

@ N & ¢ ok W N

10. Dow Corning No. 111 grease (W862026). @

11. Weathercase - ordered separately.

@ Shell life 1 year,
(@ Awailable from Siemens as Bushing Weathercase Replacement
Kit, Part No. 1658B21G01
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MAINTENANCE/ADJUSTMENT

INTERRUPTER AND BUSHINGS

PNEUMATIC OPERATING
MECHANISM

For maintenance, adjustment and lubrication of the Type
SA-7 pneumatic mechanism. Refer to APPENDIX .

OPERATING LINKAGE

(Figure 4, page 65)

CLOSED POSITION
ADJUSTMENTS

Using the hand closing jack, close the breaker until it
latches. The indicator on each pote unit shouwid be on the
vertical mark on the pole unit shaft seal housing. Verify the
closed position setting by using the gauge 7358D12H14,
Position the gauge with the holes over the bolt heads on
the end of the operating shafts on phases 1 and 2 as shown
in Fig. 4, page 65. The center phase operating lever — pull
rod pin should be in the closed position slot as shown on
the drawing. If the pin is not in the slot, adjust the horizontal
pull rod as required. Adjust the closed position stop bolt on
the mechanism frame to the .027-.037 in. dimension on the
drawing. Tighten the locknut,

OPEN POSITION ADJUSTMENTS

Unlatch the mechanism and jack the breaker open. Position
the gauge with the holes over the bolt heads on the end of
the operating shafts on phases 1 and 2 as shown in Fig. 4,
page 65. The center phase operating lever — pull rod pin
should be in the open pasition slot. If the pin is not in the
slot, toosen the locknut and adjust the open position stop
bolt on the mechanism as required. Tighten the lacknut
and adjust the hydraulic shock absorber per the Instruction
Book. Check contact engagement per 6.12 of the Major
Inspection Checklist. Resolve the hand cltosing jack before
operating breaker.

The internal parts of the pole unit, specifically the in-
terrupter and tank liner (when used), are made up of
solid insulation. Maintaining these assemblies dry is
important and they should not be exposed to inclement
weather during their maintenance. The interior of the
pole unit should not be left open for extended periods of
time. The bushings should be in place or the ends
covered when work is not in progress to limit exposure
to atmospheric moisture, dirt, dust, etc.

A WARNING

Hazardous arc products may cause serious
personal injury.
To prevent:

Refer to MAINTENANCE Section to precautions
to be observed when handling arced SFg gas.

REMOVAL OF THE INTERRUPER

(Reference Figs. 1, 5 and 11, pages 61, 66, and 72)

To inspect or perform maintenance on the interrupter, it
must be removed from the pipe. The precedure is as
follows:

a. Evacuate the gas from the breaker by ¢onnecting the
Fernale Quick Disconnect fitting 4043B97G02 (supplied
with the Installation Tool Kit) to the service connection.
It is possible to service only one pole unit without
removing gas from the two pole units. To do this
disconnect the quick disconnect fittings at the cover
plate. Then attach the Female Quick Disconnect to the
fitting on the cover plate to evacuate the gas.

b. Remove the (6) .375-16 x 2.5 cylinder head cap screws
from the side bushing split clamp rings that fasten to the
pipe. A 5/16" allen wrench is required. Remove the
capacitor assembly if so equipped. (See “Installation of
External Capacitors” in INSTALLATION Section.)



MAINTENANCE/ADJUSTMENT AND LUBRICATION

Page 52

¢. Remove the split clamp rings and pull the bushing
straight out from the pipe. Be extremely careful not to
damage the voltage shield. This shield need not be
removed. The shield is used on the 46 and 69kV breaker
only.

d. Remove the (8) .5-13 x 3 hex steel bolts, nuts and
lockwashers holding the coverpiate and remove the
coverplate. A %" socket, ratchet, 6" extension and %"
box end wrench is required. If the breaker has been
subjected to a number of fault interruptions, a cup full
of arc product powders may drop out. Observe the
precautions outlined at the beginning of MAINTENANCE/
ADJUSTMENT and LUBRICATION Section for hand-
ling arced SFg gas products.

e¢. Remove the hitch pin and washer that fastens the
connecting rod levers to the operating shatt assembly.

f. Remove one “X" washer (Ref. Figure 11, page 72) by
squeezing tabs with a pair of pliers and discard. Remove
the pin and the 2 brass washers.

g. Carefully remove the connecting rod levers and spacers
from the operating shaft assembly.

h. Remove the (3) .375-16 x 1.62 hex steel bolts and
lockwashers that fasten the interrupter to the pipe. A
9/16" socket, ratchet and 12" extension is required.

i. Rotate interrupter as required and carefully slide out of
the pipe. (The interrupter weighs about 40 pounds). Do
not let the interrupter fall when it separates from the
line side bushing. Place a piece of cardboard or wood
between the interrupter and pipe casting.

DISASSEMBLY OF THE
INTERRUPTER (23kA)

(Figure 9, page 70)

With the interrupter placed on a level, clean surface, dis-
assembly can proceed as follows:

a. Using the interrupter spanner wrench 72-180-786-801
remove the 2 large nuts at the center of the interrupter
tube.

NOTE Medium strength adhesive has been applied to

T these nuts. Do not damage the polished sur-
tace of the large nuts as they are voltage
grading devices.

b. Remove the (2) cylinder head cap screws and Bellevilie
washers holding the contact carrier to the interrupter.
Pull out the contact carrier assembly. Do not damage
the polished surface of this voltage grading device.

¢. Pull on the interrupter connecting rod (Fig. 11, page 72)
and slowly remove the moving contact assembly from
the interrupter tube. The lip of the seal ring used on
23KA interrupters must be depressed to clear the holes
in the interrupter tube during removal,

d. Slide the interrupter contact assembly off the moving
contact assembly and over the connecting rod.

INSPECTION OF THE
INTERRUPTER

a. Check the inside diameter of the Teflon orifice (see Fig.
8, page 69). If the diameter is greater than 1.156 inches,
replace the entire interrupter assembly. This dimension
can be easily checked with orifice wear gauge
7249A3BHO1. If orifice is out of tolerance remove and
replace interrupter.

b. Check the connecting rod for scratches, crazing or
elongation of the pin holes. If any of the above are
evident, replace rod.

¢. Inspect the rest of the interrupter parts (tube, stationary
contact assembly, valve and valve spring, and bushing
finger contact assemblies) for excessive wear or damage.
Do not over tighten the valve spring set screws.

d. Check the 12 set screws on the interrupter contact
assembly transfer fingers for tightness using a long allen
wrench (see Fig. 9, page 70).

e. The 23kA interrupter piston ring must be replaced at
this time.

REPLACING INTERRUPTER
PISTON RING

To replace the interrupter piston ring, first remove the old
seal ring. Be careful not to scratch the seal groove. Remove
the “O” ring from the new piston ring and discard the “O"
ring. Slide the new piston ring over the moving contact
assembly. Orient the piston ring as shown in Fig. 9, page 70.
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REPLACEMENT OF
INTERRUPTER GUIDE SEALS

a. It necessary remove both interruter guide seals by prying
out with a small screwdriver. Refer to Figure 9, page 70.
Be careful not to damage the seal groove.

b. Replace with new spiit ring guide seals by inserting
carefully into seal grooves. The split in the inner ring
should be supported by the seal groove.

CLEANING AND
LUBRICATING INTERRUPTER

Wipe the entire interrupter and components clean with a
lint-free cloth saturated with alcohol. Wipe the inside of the
interrupter tube also. Clean out all Loctite particies.

Apply a very light film of Molykote grease 00337271095 to
the surface of the moving contact assembly as shown in
Figure 9, page 70. Apply a light film of Beacon 325 Grease
(W962010) to the moving contact assembly a shown in
Figure 9, page 70.

ASSEMBLY OF THE INTERRUPTER

a. Slide the interrupter contact assembly onto the moving
contact assembly (Figure 8, page 70). Be certain the
radiused end of the interrupter contact assembly is free
of nicks, scratches or dents.

b. Slide the moving contact assembly into the interrupter
tube slowly while carefully guiding the seal past the
openings In the interrupter tube.

¢. Rotate the moving contact assembly to line up the
contact carrier mounting holes with the contact carrier.
{Figure 9, page 70.}

d. install (2) cylinder head cap screws and Belleville washers
to hoid the contact carrier to the moving contact. The
Belleville washers must be placed on the convex position
against the bolt head. Tighten to torque specified in
table, page 58.

e. Apply medium strength adhesive {Loctite 242}, Siemens
Spec. (W846005) to the threads of the large nuts. Use
the interrupter spanner wrench 72-180-786-801 to install
both nuts into the moving contact assembly.

Make sure the nuts and the contact carrier are oriented
as shown in Figure 9, page 70.

DISASSEMBLY OF THE
INTERRUPTER (31.5/40kA)

(Figure 9A, Page 70)

With the interrupter placed on a level, clean surface, dis-
assembly can proceed as follows:

a. Remove the two (2) button head cap screws holding the
moving contact shields to the interrupter and remove
the shields.

b. Remove the two (2) cylinder head cap screws and
Belleville washers holding the contact carrier to the
interrupter. Pull out the contact carrier assembly. Do not
damage the polished surface of this voltage grading
device.

¢. Pull on the interrupter connecting rod (Fig. 11, page 72)
and slowly remove the moving contact assembly from
the interrupter tube.

d. Slide the interrupter contact assembly off the moving
contact assembly and over the connecting rod.

e. Remove the six (6) radially located button head cap
screws and carefully pull the stationary contact assembly
from the end of the interrupter tube assembly.

INSPECTION OF THE
INTERRUPTER

a. Check the inside diameter of the Teflon orifice (see Fig.
8, page 69). If the diameter is greater than 1.156 inches,
replace the entire interrupter assembly. This dimension
can be easily checked with orifice wear gauge
7249A3BHO1. If orifice is out of tolerance remove and
replace interrupter.

b. Check the connecting rod for scratches, crazing, or
elongation of the pin holes. If any of the above are
evident, replace rod.

¢. Inspect the rest of the interrupter parts (tube, stationary
contact assembly, valve and valve spring, and bushing
finger contact assemblies) for excessive wear or damage.
Do not over tighten the valve spring set screws.

d. Check the 12 set screws on the interrupter contact
assembly transter fingers for tightness using a long allen
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REPLACEMENT OF
INTERRUPTER GUIDE SEALS

a. If necessary remove both interruter guide seals by prying
out with a small screwdriver. Refer to Figure 9, page 70.
Be careful not to damage the seal groove.

b. Replace with new split ring guide seals by inserting
carefully into seal grooves. The spiit in the inner ring
should be supported by the seal groove.

CLEANING AND
LUBRICATING INTERRUPTER

Wipe the entire interrupter and components clean with a
lint-free cloth saturated with alcohol. Wipe the inside of the
interrupter tube also. Clean out all Loctite particles.

Apply a very light fitm of Molykote grease 00337271095 to
the surface of the moving contact assembly as shown in
Figure 9A, page 70. Apply a light film of Beacon 325
Grease (W962010) to the moving contact assembly as
shown in Figure 9A, page 70.

ASSEMBLY OF THE INTERRUPTER

a. Before starting assembly the M8 stationery contact radial
botts and the M10 moving contact shield bolts should be
wire brushed to remove all traces of locking compound.
Just prior to their respective installation apply medium
strength adhesive (Loctite 242 W946024) to the threads.

b. Slide the stationery contact assembly into the end of the
interrupter tube assembly, install the (6) radial screws
and tighten to 18 ft.lbs.

c. Slide the ifterrupter contact assembly onto the moving
contact assembly (Figure 9, page 70). Be certain the
radiused end of the interrupter contact assembly is free
of nicks, scratches or dents.

d. Slide the moving contact assembly into the interrupter
tube slowly while carefully guiding the seal past the
openings in the interrupter tube.

e. Rotate the moving contact assembly to line up the

recess into which the contact carrier fits. Install the
contact carrier and the (2) cylinder head cap screws and
Belleville washers to hold the contact carrier to the
moving contact. The Belleville washers must be in place
on the convex position against the bolt head. Torque to
specified value in table on page 58.

. Locate the (2) halves of the moving contact shield

through the holes in the interrupter tube and so that
they surround the tube. Install the (2) M10 moving
contact shielg bolts and tighten to the torque specified
in the table on page 58.

REPLACING THE INTERRUPTER

a. Insert the interrupter into the pipe, rotating slightly as

required to get past the operating shaft assembly. Keep
the stationary contact end of the interrupter centered so
that the interrupter can be inserted onto the bushing.
This can be facilitated by lifting through the removed
bushing opening using a thin cloth tape or rope sling
looped around the contact carrier at the midpoint of the
interrupter. Use care to be sure interrupter is held in
position while centering. Bolt the interrupter to the pipe
using (3) .375-16x 1.62 steel bolts and lockwashers.
Torque to 18 ft Ibs.

. Fasten the connecting rod levers to the operating shaft

using the washers, spacer and hitch pin. (See Figure 11,
page 72.) Replace the pin, brass washers and new “X"
washer in the connecting rod. Squeeze the "X" washer
closed tightly.

. Hold new bushing gasket in place with Dow Corning

No. 111 grease (W962026). Apply a thin film of Beacon
325 (W962010) to the silver plated area of the bushing
lead. Install the bushing into the pipe, making sure that
the bushing lead slides into the contact carrier of the
interrupter. Be careful not to damage the voltage shield
(46 and 69 kV only).
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d. Install the split clamp rings as shown in Figure 6, page
67, and bolt the bushing assembly to the pipe using {6)
-375-16x 2.5 Nylok cylinder headcap screws. Apply
Molykote to threads to prevent seizing. Be certain the
epoxy flange of the bushing is centered on the aluminum
flange of the pipe belore tightening. Use the short allen
wrench adapter 72-180-784-501 and crowfoot W380007,
4-3/8" drive ratchet and 3/8" drive torque wrench. Torque
to 25 ft. Ibs. Replace the capacitor assembiy if so
equipped. (See "Installation of External Capacitors” in
INSTALLATION Section.)

e. Attach a new bag of desiccant to the coverplate. See
Figure 12, page 73 for specific details. Hold new gasket
in place with Dow Comning No. 111 grease (W9620286).
Bolt the coverplate to the pipe using (8) .5-13x 3 hex
steel bolts, nuts and lockwashers. Using the cross tighten-
ing technique, torque to 55 ft. Ibs. Reconnect the line
connection to the bushing. (See “Line Connections” in
INSTALLATION Section.)

f. Pull vacuum to 2 mm of mercury and hold for 30
minutes and fill the pole units with SFg to the normal
operating pressure curve (Figure 7, page 68). (See “Filling
De-energized Breaker With SFg Gas” in INSTALLATION
Section.}

g. Use Leak-tec or equivalent to check for leak at the
bushing and coverplate gasket. No leakage is allowed. If
leakage is found, make necessary repairs to eliminate
the leakage.

FILLING AN ENERGIZED
BREAKER WITH SFg GAS

The preferred method of adding SFg gas to the breaker is
with the breaker de-energized and isclated from the elec-
trical system. However, SFB gas may be added to an
energized breaker if the pressure has not fallen beiow
lockout. The procedure for adding gas is the same as for
filling the breaker during installation outlined on page 12.

A WARNING

Hazardous gas pressure levels may cause serious
personal injury or death, or damage to the circuit
breaker.

To prevent:

Do not add SFg to an energized breaker if pressure
has fallen below the lockout value.

If pressure is befow lockout, take the breaker out of
service, isolate from the electrical system and correct
the cause of the lower pressure before filling,

If pressure is below lockout, do not operate the
breaker. Open an adjacent breaker to isolate the
breaker from the system.

OPERATING SHAFT ASSEMBLY

(Figure 11, page 72}

Normally, maintenance will not be required on the operating
shatt assembly as it is factory lubricated and sealed for the
life of the breaker,

OPENING SPRING

(Figure 4, page 65)

The opening spring has been adjusted at the factory to
provide the correct opening velocity. If field adjustment is
necessary, loosen the (2) .375" clamp bolts on the 1.5”
adjustment nut with the breaker in the open position.
Unscrew adjusting nut which lengthens opening spring, to
reduce opening velocity. To increase opening velocity,
shorten open spring by screwing in the adjusting nut.
When proper velocity is obtained, lock adjusting nut by
tightening the (2) .375"” clamp bolts.
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REPLACING THE WEATHERCASE

(Figure 10, page 71)

If a weathercase is damaged, it can be replaced without
replacing the conductor.

a.

Disconnect the gas piping to the pole unit cover plate.
Exhaust the gas by attaching the Femaie Quick Discon-
nect Fitting 4043B97G02 to the fitting on the cover plate.
Remove the capacitor assembly at the bushing, if so
equipped (see “Installation of External Capacitors” in
INSTALLATION Section), and disconnect the line con-
nection from the appropriate bushing.

. Remove the {6) .375-16x2.5 socket head cap screws

from the split rings which clamp the bushing to the
interrupter pipe. A 5/18” allen wrench is required.

. Remove the split clamp ring and pull the bushing out

from the pipe. Either bushing weighs about 80 |bs. Be
careful not to damage the voltage shield (46 and 69 kV
only).

. Using a spanner wrench 72-180-784-801 ynscrew the

retainer and remove the gasket and washer. Do not
scratch the retainer. Heat may have to be applied to help
break the retainer free. If necessary, place the bushing
lead in a vise to hold while toosening. Do not scratch the
bushing lead.

. Pull the lead through the weathercase and pull the seal

bushing out. Remove the “0O" ring. Clean the threads of
the lead with a wire brush. Clean “Q" ring, groove,
regrease and install new “Q" ring.

Install a new weathercase onto the lead, then install the
new seal.

. Apply Dow Corning No. 111 grease (W362026} to the

washer and new gasket, and install.

. Install the retainer with the spanner wrench

72-180-784-801 and torque to 100 ft. Ibs.

Installation of the weathercase is described in “Replacing
the Interrupter”, sections ¢ and d.

The coverplate must now be removed as described in
“Removal of the Interrupter”, section d and the desiccant
reptaced and coverplate reinstalled as described in
“Replacing the Interrupter”, sections f and g.

POLE UNIT REPLACEMENT
INSTRUCTIONS

See detailed instructions on page 75.

REPLACEMENT OF THE
RUPTURE DISC

(Figure 12, page 73)

Normally maintenance will not be required on the rupture
disc assembly. if the rupture disc is accidentaily damaged
due to overpressure, replacement is as follows:

a.

Remove the 6 steel bolts and lockwashers fastening the
rupture disc guard and retainer.

. Remove the gasket, aluminum shim plates if supplied,

the broken rupture disc and the inner gasket.

Wipe the groove clean, Apply grease Dow Corning No.
111 (W962026).

. Install new inner gasket, new rupture disc, aluminum

shims if required, and outer gasket. The flat surface of
the rupture disc should be installed toward the inner
section of the pipe. The outer gasket must extend beyond
the coverplate surface by .060 to .090".

. Add or remove aluminum shim as required to achieve

this value. Replace the retainer and guard orienting the
guard to vent upward.

. Replace the 6 bolis and lockwashers and tighten evenly

all around. {The two longer bolts are used to hold the
guard to the coverplate.)

. Pull vacuum to 2 mm of mercury and hold for 30

minutes and fill the breaker with SFg as described in
“Filling De-energized Breaker With SFg Gas™ in INSTAL-
LATION Section,

. Check for leakage with Leak-tec or equivalent.
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CHECKING EXTERNAL
CAPACITORS

The breaker must be out of service and in the open
position with adjacent disconnect switches open before
checking the external capacitors. The capacitors can be
checked while connected to the breaker. The capacitance
should be measured using a reliable capacitance bridge.
The capacitance is 5000 pf + 10%. If the capacitance is not

within these limits, the capaciter must be replaced.

LEAK CHECKING

(Figures 5 and 7, pages 66 and 68)

The breaker has been thoroughly leak tested at the factory
and will be essentially leak-free between the major main-
tenance periods. There are a minimum of leak sources. The
“Q" rings, gaskets, and fittings shown on Figure 5, page 66
provide the sealing to atmosphere on each phase.

Before beginning a leak check, pay careful attention to the
pressure and temperature of the SFg gas. If the initial
pressurizing is done according to the normal operating
pressure curve in Figure 7, page 68, any other readings
should fall on the same curve.

Use Leak-tec or equivalent to detect leaks. No leakage is
permitted at any of the joints. During maintenance, if any
seal has been removed, that seal only should be leak-
checked after a vacuum has been obtained and SFg added
to the pole unit.

CURRENT TRANSFORMERS

For current transformer test procedures and maintenance,
refer to pages 109 and 110.

PAINT

In areas on the circuit breaker where the paint requires
attention due to blistering, peeling, cracking or chipping of
the finish or rusting of the base metal, the following remedial
action is recommended.

1. Remove loose particles of paint with a sharp putty knife,
scraper and/or wire brush.

2. Use sandpaper to feather the edges of the paint to the
base metal. Remove dust.

3. Brush on the area to be repaired, overlapping onto the
bonded paint surface 6 to 8 inches, a phosphating agent
such as Ospho, Kephosor Resticide.

4. Aliow one hour to dry.

5. Apply a primer coat; a good oil resistant primer is
acceptable.

6. Sutficient drying time must be allowed before the final
coat(s) are applied. A pint can of the finish coat is
supplied with each breaker for use in repairs of this
type.

HYDRAULIC SHOCK ABSORBER

The hydraulic shock absorber is factory adjusted and nor-
mally requires no maintenance. If overtravel is outside the
specified limits, the hydraulic shock absorber must be
readjusted. Limits are shown in Figure 3A — View A,
page 63.

To readjust loosen the M6 (Figure 4, page 65) socket head
set screw on the mechanism and, with the breaker in the
open posilion, screw shock in one turn (360°) at a time to
reduce the overtravel. The shock absorber should be
unscrewed out one turn (360°) at a time if breaker travel
does not reach full position. Do not screw in further than
one turn from fully compressed position. This fully com-
pressed position can be determined by screwing a shock in
as far as it will go by hand until solod with the breaker in
the open position. Check progress of adjustments by per-
forming tripping and close-open operations.

If overtravel is correct for a tripping operation but excessive
for a close-open test, the possibility of a defective shock
absorber is indicated. Replace with a new shock.

After adjustment is complete, tighten the socket head set
screw on the bell crank,
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LUBRICATION

RECOMMENDED TORQUE VALUES

Mechanism lubrication is covered in the Mechanism [nstruc-
tion Book APPENDIX | and should be performed at least
once every 3 years. All other parts of the breaker have been
jubricated at the factory and further lubrication is required
onty if that particular item has been disassembiled.

a.

Molykote 00337271095 is applied sparingly to the moving
contact assembly shaft (Figure 9, page 70).

. Molykote 00337271095 is applied to all the pins in the

horizental jinkage (Figure 4, page 65}, sliding surfaces
and sleeve bearings on the mechanism.

. Dow Corning No. 111 grease is applied to the gasket

and washer of the weathercase (Figure 10, page 71).

. Beacon #325 (W962010) is applied to the shaft seal, and

needle and rolier bearings on the mechanism. Main-
tenance is not expected on the shaft seal for the life of
the breaker (Figure 11, page 72), on the moving contact
of the interrupter (Figure 9, page 70), and on the bushing
lead.

. Dow Corning No. 11 (W962026) is applied to coverplate

gaskets and to bushing to flange gaskets.

G.E. Versalube (W962028) is applied to the close control
valve poppet sets and piston ring. These normaily require
no relubrication. See Figures 1 and 2, pages 124 and
125.

. SAE 20 non-detergent engine oil is used in the air

compressor crankcase and for lubrication of the mechan-
ism cylinder housing.

. Molykote 00337271095 grease is applied to the shock

absorber plunger, contact face and laver “striking”
surtace.

Following is a tabulation of recommended torque values to
be used on the Type SP breaker during installation and
maintenance.

1.

2
3.
4

10.
11
12.
13.
14.

15.

Leg attaching bolts — 250 ft. Ibs.

. Breaker to foundation hold down bolts — 400 ft. Ibs.

Capacitor mounting straps to brushing — 15 ft. Ibs.

. Capacitors to lower capacitor mounting straps — 30 ft.

lhs.

Capacitors to upper capacitor mounting strap — 30 ft.
Ibs.

Upper capacitor mounting strap to bushing stud — 50
ft. Ibs,

Mechanism mounting bolts — 250 ft. bs.

Contact carrier to interrupter mounting contact bolts
M8 bolts — 18 ft. Ibs. % inch bolts — 10 ft. Ibs.

Interrupter to pipe bolts — 18 ft. Ibs.

Bushing clamp ring bolts — 25 ft. Ibs. (epoxy bushings)
Coverplate — 55 ft. Ibs.

Bushing weathercase retainer — 100 ft. Ibs.

Spring adjusting nut lock bolts — 30 ft. Ibs.

Interrupter tube assembly to stationary contact assem-
bly M8 bolts — 18 ft. ibs.

Moving contact shield assembly to interrupter assembly
M10 bolts — 25 ft. Ibs.

ENGLISH/METRIC CONVERSION

FACTORS
1in. = 254 cm
1ft. = 30.48cm
11b. = 454 kg
1ft-lbs. = 13.825 kgcm = 1.356 Nm
1 psi = 51.715mm Hg
1 psi = 6.895 kPa
1 psi = .0703 kg/sg cm?
1 psi = .0689 BAR
°F 1.8°C + 32
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TABLE 1 —

OPERATING CHARACTERISTICS

A SFg Switches:
Fill to SFg Pressure at 70°F
SFg Pressure Alarm at 70°F Closes
SFg Pressure Cutout at 70°F Closes
Weight of SFg to Fill Breaker

B.  Air Switches;
Rated Air Pressure
Air Compressor Governor Opens
Air Pressure Alarm Closes

Air Pressure Cutout — Close Opens

C. Operating Requirements:
Timing Data
Contact Part Time
Open Velocity (1" to 4")

Closing Time

Reclosing Time
Rebound on opening
Overtravel on opening

Overtravel in close-open

Adjustments (Using Hand Jack)
Mechanism Close Stop Setting
Contact Engagement
Mechanism Open Stop Setting
Shock Absorbers Open Shock Setting
&2 Operating Lever
Stroke at Horizontal Cper. Rod

Accel. Spring

80 £ 1 psig
70psig + 2 psig 2-8 psi diffferential

65 psig + 1 psig non-adjustable

- 0 psig
15 Ibs.

190 psig
190 psig

_ 12 psi differential
140 psig factory set

130 psig

32 ms max.
14.6 — 16.2 ft./sec.

90 to 100 msec DC Controt
84to0 94 msec AC Control

270 msec approx.
50 in. max.
+1in. from full open position

+2in. to -.1 in. from full open position

.027 — .037in.

.60 - .85in. measured at travel device

Solid

1 turn from fully compressed position, min.
2.5 +.025" in closed position

4.937 + 060

18.38"” nom. {open}
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D. Other Characteristics:

1200A 2000A 3000A
Maximum Pole Unit Resistance 100 (New) 80 (New) 60 (New)
{Micro Ohms) 135 (Used) 115 {Used) 75 (Used)
Pole Unit Torque (Closing) 17 Ft. Lbs. Maximum
(Fingers Engaged) 45 Ft. Lbs. + 10 Ft. Lbs.
Voltage Tests (60 Hz) 60 Hz — 1 Min.
Breaker Rating Factory Test Field Test (f required)
38 KV 80 KV rms 60 KV rms
48,3 KV 105 79
725 KV 160 120
IEC Ratings
36 KV 70 KV rms
52 KV 95
725 KV 140
E. Capacitors (if applicable)

5000 pf + 10%
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21,

Feed current transformer wires and conduits into holes
in cabinet top. The sealing washer is to be mounted on
the outside of the housing. Do not secure conduit with
nut at this time. See view “C” for typical section of
conduit installation.

Lower pole unit toward cabinet top using the aligning
studs. Suspend pole unit about one inch (1”) above
installed position.

A\ warNING

Failure to assemble mechanism and all pole units in
the open position may result in personal injury
and/or breaker damage.

To prevent:

Pole unit and breaker mechanism must be in the
open position before linkage is assembled.

To open pole unit completely rotate the interrupter
operating shaft counterclockwise when facing shaft.

Visually check the opening spring to ensure that the
mechanism is open by observing that the hgrizontal

tie bar end is braced against the shipping block.

22,

23.

24.

25.

26.

Lower pole unit onto housing top while aligning and
re-installing back lever, spacers and front lever removed
in step 8 (removed in step 7 of ¢2 pole unit replace-
ment). To align pole unit operating shaft with linkage
hoies, rotate pole unit operating shaft slightty.

NOTICE

By design, the tolerances are close in the
lever system. Care and patience must be
exercised during assembly not to damage
the lever system.

Set pole unit onte housing top using aligning studs
(see Figure #1).

Secure pole unit mounting foot to hosuing top by
reinstalling the two .5007-13 boits and lockwashers.
Torque to 75 ft-lbs. (See view "B".)

Remove aligning studs one at a time and secure pole
unit by re-installing the three .375"-16x312-18 studs,
flat washers, and lockwashers. Torque to 18 ft. Ibs,
(See view “A".)

Re-instali hardened pins, cotter pins, and locking plate
{512A405H06) under head of .312"-18x 88" bolt. Torque
-312-18 bolt to 18 ft. Ibs. and bend locking plate back.
{See view “A” or "D".)

27.

28.

10.

Secure current transformers conduits to housing top
with nut. (See view “C".) Route wires thru wire duct to
terminal block and reconnect as marked on wire tags.

Repressurize pole unit{s) per this instruction book.
Check adjustments and time breaker per this instruction
book, readjust it required. Return breaker to service.

FOR ¢2 POLE UNIT REPLACEMENT

. Same as steps 1 thru 7 for ¢1 or ¢3 replacement.

Remove hand jack access cover at bottom of mechanism
cabinet. Loosely install hand jack on to mechanism.

Measure the distance between the left inside of the
cabinet and the tie rod end. {See Figure #3 for location.)

Manutfacture a block .38” to .5" longer than the cabinet
to rod end dimension. Use 4" x 6" oak wood or metal
for the block. The block will be used to restrain a
spring load of approximately 1000 ibs.

Hand jack breaker toward the closed position and
install the block between the cabinet and tie rod end.
Position block near the top of cabinet reinforcing
supports.

Jack breaker toward the open position until the spring
load is being held by the block. Turn jack until it is
loose on mechanism.

Disassemble linkage from ¢2 pole unit operating shaft.
Save ali parts for re-use. Unbend locking plate and
remove .312"-18x.88" bolt from operating shaft (inside
of housing). Remove cotter pins and hardened pins
from lever assembly. Do not apply excessive force to
the horizontal pull rod or auxiliary switch rod. Remove
the front lever from pole unit operating shaft. The back
lever will be removed as the pole unit is lifted from
cabinet. Maintain lever and spacer orientation and
identification for later re-installation. (See view "A"))

Same as steps 9 thru 26 for ¢1 or ¢3 pole unit
replacement.

Hand jack breaker toward closed position and remove
biock. Then jack breaker to open position and remove
hand jack.

Same as steps 27 and 28 for ¢1 and ¢3 pole unit
replacement. :
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TEMPERATURE COMPENSATED
ALARM AND CUTOUT SWITCH

The pressure switch has two alarm contact elements. The
first contacts are set to close at 70 psig at 70°F for alarm
operation. The second set of contacts will open at 65 psig
at 70°C for breaker cutout. (See SFg density curve for
other temperatures.) The leads from the pressure switch
contacts are brought to the breaker control cabinet terminal
blocks. The switches can be wired to either open or close
on falling pressure.

The pressure switch settings have been set and checked
at the factory and should not need adjusting. However,
because of the vibration and shock association with ship-
ment, it is recommended the settings be rechecked before
the breaker is put in service.

Check the pressure and temperature at which the contacts
make against the SFg density curve, Figure 7, page 68.
Reset the switch by adjusting screw “A”.

CUTOUT AND ALARM SWITCH - SCREW “"A” CLOCKWISE

Top View Shown
With Cover Removed

ALARM SW, #1

Pressure
Connection

TO RAISE PRESSURE

Capillary

KTubing _
(+)
—. eler e [ —
Sl g [o = = '
O Temperature

Sensing Bulb

Figure 14 — Temperature Compensated SFg Switch
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INTRODUCTION

Type SA-7 circuit breaker operating mechanism is closed
by compressed air, opened by springs, and is both electri-
cally and mechanically trip free. Since the closing energy
is derived from compressed air which can be stored in a
reservoir over a relatively long period of time with a low
current consumption by means of a motor driven com-
pressor, the mechanism is especially suited to applications
where it is desired to eliminate large batteries required for
solenoid mechanisms, or where fast reclosing is required.

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

The successful field performance of these breakers de-
pends as much on proper installation and maintenance as
it does on good design and carefu! manufacture. Refer to
these sections before performing any installation or
maintenance.

Factory adjustments are carefully made and the breaker is
given rigorous mechanical tests after which the adjustments
are re-checked. All control wiring is given a 1500 volts
withstand test as per ANSI C37 standards.

The instructions included in this book are necessary for
safe installation, maintenance and operation and to aid
you in obtaining longer and more economical service from
your Siemens circuit breakers. For proper instaliation and
operation — resulting in better service and fower mainte-
nance costs — this information should be distributed to
your operators and engineers.

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

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

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
wards are defined below.

DANG ER indicates death, severe personal injury
or substantial property damage will result
if proper precautions are not taken.

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

CAUT'ON Indicates minor personal injury or

property damage can result if proper
precautions are not taken.

4\ PANGER

Hazardous voltage and mechanisms,
Death, or severe injuries from electrical
shock, burns and entangiement in
moving parts will occur from misuse.

To prevent:

Do not service or touch until you have
de-energized high voltage, grounded all
terminals and turned oft 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
praper handiing installation, operation
and maintenance.

QUALIFIED PERSON

For the purpose of this manual, a qualified person is one
who is famitiar with the installation, construction and opera-
tion of the equipment, and the hazards involved. in addition,
he has the following qualifications:

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

b} Is trained in the proper care and use of protective
equipment such as rubber gloves, hard hat, safety
glasses or face shields, flash clothing, etc., in accord-
ance with established safety practices.
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RECEIVING, HANDLING, AND STORING

RECEIVING, HANDLING,
AND STORING

Each mechanism and its associated equipment is tested at
the factory and should be in good condition when received.
Inspection should be made immediately to see that- no
damage has occurred in shipment. if damage is evident, or
indication of rough handling is visible, a claim for damage
should be filed at once with the carrier (Transportation
Company), and the nearest Siemens Sales Office notified
promptly.

Unpacking should be done carefuily to prevent damage,
and all parts should be checked with the shipping list to
insure against leaving any parts in the packing material.
The mechanism should be accompanied by the proper
identification tag and this instruction book.

&\ warNiNG

Hazardous mechanism.
Serious personal injury or damage to the circuit
breaker will occur from misuse.

To prevent:

Keep clear of all mechanism parts when removing
the safety pin used to hold mechanism triggers and
latches in place during transit.

It the mechanism is not placed in service immediately, it
should be kept in a clean dry place, protected from cor-
rosion and moisture. This may be accomplished by closing
the mechanism housing doors and energizing the space
heaters provided in it. This procedure is recommended
even it it requires the use of a temporary wire circuit to the
heaters. In case this is impracticable, all machined parts,
especially on the latching surfaces of the latch and rollers
should be coated with grease or rust inhibiting material.
Additional protection may be obtained by the use of silica
gel, activated alumina or similar dehydrating agents. Two
or three smali bags of the material should be hung in the
mechanism housing near the parts requiring protection. It
should be remembered that complete protection may not
be provided in spite of the above precautions. Periodic
inspections should be made to determine the condition of
the apparatus.
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GENERAL

Included within the dust-tight sheet metal housing, the
following pieces of apparatus which combined are desig-
nated as a complete operating mechanism:

{1) An air compressor, air storage reservoir and the neces-
sary attachments and accessories for controlling the air
supply.

{2) A pneumatic mechanism consisting ot the air cylinder
and piston, a lever system for connecting the piston to the
pult rod of the breaker, and a trigger for rapidly disen-
gaging the breaker pull rod from the piston, and a holding
tatch for maintaining the mechanism and breaker closed.

{3} A control panel to provide the necessary relays and
interlocks for remote electricai control.

{4) A number of accessories essential to the proper func-
tioning of the unit such as a trip magnet assembly, control
valve, 2-pole and 11-pole auxiliary switches, a latch check
switch, space heaters, thermostat, fused knife switches for
the establishing and protection of the electrical circuits,
and terminal blocks for terminating all wiring where it will
be readily accessible for connections on installation.

COMPRESSOR AND AIR SYSTEM

The compressor is single stage and air cooled type. The
pressure governor switch which regulates the pressure in
the storage reservoir, operates to start the compressor as
soon as the pressure in the reservoir has dropped to a
predetermined differential below the pressure setting and
stops the compressor as soon as the pressure has been
raised to a predetermined value as shown on the mecha-
nism nameplate for each application. Power to operate the
compressor is furnished by a 230/115 volt, single-phase
motor through a “V” belt drive. Unless the order specifies
differently, the motors when shipped will be connected for
230 V a-c to prevent damage to the motor from overvoltage.
D.C. or 3 phase motors may be supplied for special
applications.

The reservoir tank fulfulls the requirements of State In-
spection Codes and all equipment is manufactured under
A.5.M.E. requirements with close inspection. A safety vaive
is supplied on the reservoir to prevent pressure from
building up to a dangerous level should the pressure
governor switch fail to turn off the compressor motor.

At a pressure slightly above the minimum satisfactory
operating pressure, a low pressure cut-off switch operates
to open the closing circuit, thus preventing the mechanism
from attempting to operate the breaker when there is
insufficient air pressure to complete the operation. A seal-
in interlock on the closing relay is wired in parallel with
this low pressure cut-off switch so that should the low
pressure cut-off switch open its contacts during a closing
operation, the breaker will complete the cfosing operation.
The minimum setting of the low pressure cut-off switch is
set high enough above the actual minimum to insure
enough air to complete the closing operation. The opera-
ting range of all pressure switches and safety valves are
set at the factory and should not need changing.

If anything should go wrong with the compressor or air
equipment so that normal pressure is not maintained, a
low pressure alarm switch is provided that can be used to
sound an atarm at the substation indicating that the pres-
sure is only slightly above the setting of the low pressure
cut-off switch.

The schematic diagram for the air system is shown on
Figures 8 thru 11, page 101. This diagram together with the
control diagram, the various position figures, and the ex-
planation of the mechanism operation should give a more
complete understanding of the overall operation.

PNEUMATIC MECHANISM
AND CONTROL

Referring to Figures 1, 2, 3 and 14 while following this
description will facilitate the understanding of the construc-
tion and functioning of the mechanism, pages 99, 100, 104
and 105.

The mechanism is both electrically and mechanically trip-
free in all positions. The mechanical trip-free feature is
cbtained by a system of linkages, which transmit the move-
ment of the closing piston to the breaker pull rod, which is
maintained in position by a trigger. Figure 1, page 99
iltustrates this arrangement of the linkage for the open
position of the mechanism. Tripping the trigger, frees the
system of linkages, permitting movement of the closing
piston independent of the breaker. This condition is illus-
trated by Figure 3 which shows the mechanism in the trip-
free position.
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MAIN FRAME

The mechanism is built up about the main frame which
serves as a housing for alt of the levers and triggers,
supports and control valve, main cylinder and auxiliaries
and includes the mounting pads for mounting the mecha-
nism to the breaker.

CYLINDER AND CLOSING PISTON

The cylinder is clamped by four studs between the top
plate which is a part of the frame, and the removable
bottom plate. While these plates are made of steel, they
are given a corrosion resistant protective finish. The main
closing piston is fastened to and approximately at the
center of the piston rod. The upper end of the piston rod
carries the cross-head, which serves as a means of attach-
ing the system of linkages and also provides an engage-
ment surface for the main holding latch to maintain the
mechanism in the closed position. The lower end of the
piston rod extends through the spring housing and serves
as a means for attaching the hand closing device. An
adjustable packing gland around the piston rod, minimizes
the air losses during closing operations.

RETRIEVING SPRING ASSEMBLY

The spring housing is part of the bottom plate of the
cylinder and supports the retrieving springs. The retrieving
springs, which are compressed during the closing stroke,
supply the force required to move the piston back to the
open or starting position following a trip-free operation,
and reset the system of linkages from the position shown in
Figure 3, page 100 to the open position in Figure 1, page
99.

LEVER SYSTEM
(Figures 1, 2, and 3, pages 99 and 100)

The closing links are attached to the crosshead by pin "B
Rellers on each end of pin "B” run between the guide rails
and serve the dual purpose of guiding the upper end of
the piston rod and reducing the friction resulting from the
side thrust of the closing links. Pin “C" joins the upper end
of the closing links to one end each of the intermediate
link and the cam lever. Pin “A” connects the other end of

the cam lever to the connecting link. Rollers at each end of
this pin run between the guide rails to constrain pin "A” to
move in a vertical plane. The bell crank lever converts the
vertical motion of the connecting link to horizontal motion
for connecting to the breaker pull rod.

in order to transmit the motion of the closing piston to the
breaker pull rod, points A, B and C must be maintained in
approximately the same relative position as shown in
Figure 1 or Figure 2. This is accomplished by the following
arrangement. The intermediate link is connected at one
end by pin "C" to the cam lever and ciosing links, and at
the outer end by the thrust pin to the trip-free lever
through hole “E". As long as point “E” remains a fixed
point, the intermediate link will maintain poinis A, B and C
in the same relative position of Figure 1, and the closing
piston and breaker pull rod are effectively coupled and
move in unison. By regulating point “E" so that it can
either be maintained as a fixed center or released at will,
the means are at hand to make the mechanism mechani-
cally trip-free. The releasable function of point “E" is
accomplished by locating the thrust pin midway between
the fulcrum point of the trip-free lever and the free or roller
end. It will be noted from Figure 1 and Figure 2 that the
line through "C"-"E” is always below the trip-free lever
fulcrum pin. Thus the component of the breaker load,
which appears as a thrust on the intermediate link will
tend to rotate the trip-free iever in a counterclockwise
direction about the trip-free lever fulcrum pin.

TRIP-FREE TRIGGER

A trigger, free to rotate on needle bearings about a fulerum
pin and positioned approximately tangential to the direction
of motion of the trip-free lever, provides the final releasable
means of regulating the fixation of point “D". The end of
the trigger in engagement with the roller on the trip-free
lever is shaped in such a manner that there is a slight
tendency for the trigger to rotate clockwise whenever
there is a load on the breaker pull rod. This moment, in
addition to the moment provided by the trip-free trigger
spring, keeps the trigger against the trip-free trigger stop
on the trip-free lever, insuring a definite engagement of
the trigger with the roller. The long horn on the trip free
lever serves to maintain the trip-free trigger in the tripped
position whenever the mechanism is in any intermediate
position between fully closed or fully retrieved positions.

To guard against the possibility of a shock causing the
trip-free trigger to release, a catch is provided that engages
the trip-free trigger in the latched position. Normally there
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iI5s no load on the catch, however, the catch must be
released prior to tripping the trip-free trigger. An arm on
the catch, interposed between the trip rod and the trip-free
trigger, serves to release the catch before the trip rod
engages the trip-free trigger.

TRIP MAGNET ASSEMBLY
(Figures 14A and 14B, pages 104 and 105)

The trip assembly is located on the underside of the
mechanism frame, directly under the trip free trigger. The
mechanism may be provided with either of two types of
trip assembly. The W type is shown in Figure 14B and the
SGC type is shown in Figure 14A. The adjustments of
these two are slightly different and reference to the figures
will identify the type provided and the necessary adjust-
ment. The trip rod is threaded into and locked to the trip
armature, which provides the means for adjusting the trip
rod position for proper tripping. When the trip coil is
energized, the armature and trip rod is pulled upward by
the magnetic forces. The trip rod engages the catch rota-
ting it away from the trigger, further movement of the rod
causes the trigger to be rotated which will rélease the
mechanism and breaker linkage to be opened by the
breaker accelerating spring.

In the unenergized position the gap between the magnet
pole face and the armature is adjustable as shown on the
Figs. 14A and B.

HOLDING LATCH

tn order to maintain the mechanism and its connected load
in a closed position (Figure 2, page 100), a spring biased
holding latch engages the upper edge of the cross head.
The relation between the engaging surface at the lower end
and the fulcrum point at the upper end of the latch is such
that the load on the pull rod tends to hold the latch in
engagement.

CLOSING PISTON SNUBBER

To help absorb the energy of all of the rapidly moving
panrts that must be suddenly decelerated at the end of a
closing stroke, a collar extension on the underside of the
closing piston seals off the large opening in the bottom

plate as the piston approaches the closed position. This
traps air between the underside of the piston and the
bottom plate and rapidly builds up a back pressure to
cushion the shock.

CONTROL VALVE AND
MANIFOLD ASSEMBLY

The control valve assembly combines both the inlet and
exhaust functions in a single compact unit, and consists of
a main valve operated by an electropneumatic pilot valve as
illustrated in Figures 4 to 7, page 101.

The solenoid pilot valve is double acting. For example,
when the inlet seat is closed the exhaust port is open. The
pilot valve inlet has a composition to metal seat and is
spring-biased closed. The valve is opened either by ener-
gizing the pilot valve coil or by manually operating the
push button on top of the coil which in both cases moves
the valve stem down and opens the valve, The valve
remains open only white the coil is kept energized or the
button held down. As soon as the coil is de-energized or
the button is released, the spring bias closes the inlet seat
and opens the exhaust seat.

The main control vaive is double acting also. When the
inlet seat is closed the exhaust seal is open. This blocks
the high pressure air from entering the mechanism cylinder
and at the same time allows the air in the cylinder to
exhaust to atmosphere.

As shown in Figure 4, page 101 the operating piston and
exhaust poppet seat have a common body. The inlet poppet
is driven by a stem attached to the operating piston poppet.
The inlet seat is held tightly closed by a spring bias and the
air pressure acting upon the underside of the inlet poppet.
This also holds the exhaust poppet open and operating
piston {o the top of its bore.

When the pilot valve is opened, it allows high pressure air
to enter above the operating piston forcing it down. Thus
it closes the exhaust seat and opens the inlet seat allowing
the air to flow to the mechanism cylinder. When the pilot is
closed, the air from above the operating piston is exhausted
and allows the exhaust seat to open and the inlet seat to
close.
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A manifold links the control valve with the operating
mechanism and controls the volume of air permitted to
enter the mechanism cylinder. The manifold accomplishes
this by means of an adjustable throttle valve as shown in
Figures 4 to 7. The position of the throttle valve is regulated
by the throttle cam lever, which in turn is controlled by the
position of the breaker. For the start and early part of the
closing operation, the breaker load is relatively light for
most breakers. in order to prevent the breaker contacts
from attaining unnecessarily high velocities during this
lightly loaded portion of the closing stroke, with a corres-
ponding drop in pressure in the closing cylinder, the flow
of air is restricted by having the throttle valve in the
metering position. Thus, the air is forced to reach the
cylinder through the slight throttle vaive opening (Figures
5 and 9). Shortly before the breaker contact load is picked
up, the throttle valve is opened to provide maximum air
flow {(Figures 6 and 10, page 101).

When the breaker is tripped, the air above the closing
piston must be exhausted to atmosphere to aliow the
piston to return to the full open position. This must be
accomplished rapidly to insure quick operation in the
event reclosing is a necessity. The air which is being
forced from above the piston is at a pressure great enough
to overcome the force of the throttle valve retrieve spring.
Therefore, the exhaust air has an almost unrestricted flow
through the manifold and out the control vaive exhaust
port to atmosphere (Figures 7 and 11, page 101).

CONTROL SCHEME

To provide for remote and semi-automatic control of the
admission of air 10 the mechanism, and the cutting off of
the air at the end of a closing operation, a control panel is
included as part of the standard equipment. The steel
panel is located in a convenient position on the left-hand
side of the housing in order to provide maximum accessi-
bility and unrestricted working space around the mecha-
nism. The equipment on the standard panel includes a
closing relay, a cut-off relay, and control knife switches.
Referring to a typical diagram, Figure 16, page 107, the
closing relay designated as “X" and the cut-off relay desig-
nated as "Y' are pictured in the de-energized position. The
arrangement of the two relays as shown provides an elec-
trically trip-free, non-pumping device and is commonly
designated as an X-Y control scheme.

An auxiliary switch contact designated as “aa” in the cut-
off relay coil (52Y) circuit, and a circuit opening contact of
the cut-off relay in the closing relay (52X) circuit is pro-

vided. This auxiliary switch contact is part of the mecha-
nism auxiliary switch. The position of this contact is deter-
mined by the position of the mechanism pistan.

On a closing operation, one normally open 52X contact
closes and seals in the closing relay coil circuit, another
normally open 52X contact closes in the cut-off relay coil
circuit. The close coi! is simultaneocusly energized by
closing of normally open 52X contacts. As the mechanism
approaches the closed position, the “aa” switch makes
contact energizing the cut-oft relay coil, and this opens
the cut-off relay contact in the closing relay coil circuit,
which returns the closing relay to the de-energized position.
Simultaneously, the two normally closed cut-off relay con-
tacts, in the pilot valve coil (52CC) circuit, open. To
provide the non-pumping feature, a normally open cut-off
relay contact is connected in parallel with the cut-off
switch “aa” contact and with the low pressure cut-off and
iatch check switches. If a protective relay trips the breaker
immediately upon closing, the cut-off relay contact in
parallel with the “aa” contact seals in the Y’ coil even
though contact “a” opens on the opening stroke of the
breaker. The “Y" coil remains energized holding open the
normally closed contact in the “X” coil circuit. The closing
circuit is locked out until the operator releases the control
switch to the neutral position and initiates a second closing
operation. If the breaker is required to close immediately
after a trip operation, the latch check switch would prevent
energization of the closing relay coil until the mechanism
piston is in the fully retrieved position.

The electrically trip-free feature of the breaker is provided
by the “a” contacts in series with the trip coil. f required,
the breaker will trip as soon as the “a" contacts are closed.

LOW PRESSURE CUT-OUT SWITCH

To insure against the mechanism atternpting to close
when there is insufficient air pressure in the reservoir to
complete the operation, a low pressure cut-out switch,
located in the air supply system between the inlet valve
and the reservoir, has its contact connected in the closing
circuit between the operators control switch and the closing
circuit. The low pressure cut-out switch contact is normally
closed, but opens before the critical operating pressure is
reached.

The low pressure alarm and low pressure cut-out switches
are fed from an air manifold. This arrangement desensitizes
these switches to momentary pressure transients,
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To further insure against a possible faulty operation due to
the low pressure cut-out switch opening its contacts during
a closing operation, "make” contacts of the closing relay
are provided to by-pass the low pressure cut-out switch.

As soon as the closing relay is energized, the “make”
contacts "seal-in” and insures the admission of air to the
mechanism to compiete the closing operation. These “seal-
in" contacts also insure the completion of any closing
operation once started, even though the operator might
release the control switch before the mechanism has had
time to complete the cperation.

If the breaker is closed on a fault, and the operating
pressure is near the lower limit, the low pressure cut-out
switch contacts may open momentarily just after the breaker
reaches the closed position. Should this occur while the
operator is still maintaining the controt switch closed, and
after the cut-off relay has caused “X" seal-in to drop out,
the breaker would reclose. Employing a normatily open cut-
off relay contact in paralle! with the low pressure cut-off
switch insures against this faulty operation.

Two contacts of the cut-off relay are situated in the pilot
valve coil circuit to de-energize the inlet valve at the
conclusion of the closing stroke.

One of the fused knife switches on the control panel is
provided to take the power off from the control circuit
locally during maintenance periods and also provide over-
load protection. One of the other fused knife switches is
provided for the compressor motor circuit, and the other
for the heater circuit.

LATCH CHECK SWITCH

The latch check switch is attached to the SA-7 mechanism
frame and is operated by the trigger. When the trigger is
not engaged, the latch check switch contacts are open.
The switch contacts are in the close coil, coil "X" relay
circuit. This prevents energizing the close circuit untii the
trigger is seated latching the mechanism iinkage. With the
trigger seated the latch check switch contacts are closed
permitting energizing the close circuit.

AUXILIARY SWITCHES

The auxiliary switches for the DC control circuit are mounted
on the back of the cabinet. Spare contacts are wired to
terminal blocks.

These switches serve as circuit interlocking devices, to
prevent the energizing of the breaker closing solenoid it the
breaker is already closed, or to prevent the trip coils from
becoming energized when the breaker is open.

Each rotor contact can be set to function as a 52a or a 52b,
according to functional requirements. Adjustment can also
be made at intermediate steps of 15 degrees.

To adjust the “making” or “breaking” point of any stage,
use needle-nose pliers. Refer to Figure 17, page 108.

OPERATION COUNTER

An operation counter, mounted on the pressure gauge
bracket, is operated by the auxiliary switch operating arm.
The counter records on the opening stroke.

HEATERS

Three heaters are provided in the housing. One of these
heaters is to be energized continuously winter and summer
to maintain a temperature differential between the inside
and outside in order to prevent undesirable molsture
condensation within the housing. The other two heaters
are thermostatically controtled to maintain this differential
in cold weather.

HAND CLOSING DEVICE

A screw type jack, with a ratchet handle is available for
closing the breaker during maintenance and inspection
periods.



APPENDIX |

Page 90

A\ oanGer

Hazardous voltage and mechanisms.
Death, or severe injuries from electrical
shock, burns and entangiement in
maoving parts will occur from misuse.

To prevent:

The hand closing device must not be
used to close the breaker on an
energized circuit.

A WARNING

Hazardous machanism,
Serious personal injury or damage to the circuit
breaker will occur from misuse.

To prevent:

Accidental opening insert the safety pin, supplied
with the breaker, through the two holes in the side
plates of the frame.

SAFETY PIN

The safety pin passes behind the catch and directly above
the tail section of the trip-free trigger blocking the trigger in
the latch position. This pin must be removed before putting
the breaker back in service.
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CLOSING

Starting with the mechanism and breaker in the open posi-
tion (Figure 1, page 99), and with the trigger engaging the
trip-free lever to maintain the linkages in the relative position
shown, closing the control switch energizes the “X" coil
which closes the "X" contacts in the pilot valve coil circuit,
thus energizing the pilot valve coil. This opens the inlet
valve which admits compressed air stored in the reservoir
to the closing cylinder. The high pressure air acts on the
piston to close the mechanism. When the breaker is nearly
closed, the “aa” auxiliary switch contact closes energizing
the cut-off relay "Y” which simultaneously (1) opens its “Y”
contacts in the pilot valve coil circuit initiating the shutting
off of compressed air to the closing piston, (2) opens its
contact in the closing relay coil circuit de-energizing the
closing relay and opening its "seal-in” contact "X" and (3)
closes the “"seal-in" "Y" contact in parallel with the “aa”
switch and the "Y"” contact in parallel with the latch check
switch and low pressure cut-out switch to maintain the
control relays locked out until the control switch is released.
The point, where the “aa” switch makes up its contacts, is
so near the end of the closing stroke, that the mechanism
and breaker continue on in to the fully closed position
before the closing air is actually shut off. As the mecha-
nism reaches the fully closed position (Figure 2, page 100),
the holding latch engages the cross head on the upper end
of the piston rod, keeping the mechanism and breaker
closed.

OPENING

Starting with the breaker in the closed position (Figure 2),
when the control switch or protective relay energizes the
trip coil circuit, the trip rod on the moving armature of the
trip magnet disengages the trigger which has been res-
training the roller on the trip-free-lever. The connected
breaker load acting through the cam lever and intermediate
links on the trip-free lever cause it to rotate about its ful-
crum pin releasing the breaker (Figure 3, page 100). The
long horn on the trip-free lever maintains the trigger in the
released position until the mechanism is fully retrieved. As
the cam lever rotates about pin A, the cam extension
disengages the holding latch. This action permits two
heavy retrieving springs, which are confined between the
main closing piston and the bottom of the spring housing,
and which were compressed during the closing operation,
to move the piston to the open position. If the speed of the
breaker contacts is greater than the piston speed, the

extreme trip-free position shown in Figure 3, page 100 may
be approached. If the piston retrieving speed is greater
than the breaker pull rod speed, as will be the case in some
applications, the piston will “overtake” the breaker, com-
pletely retrieving the levers and resetting the trigger as
shown in Figure 1, before the breaker and mechanism have
reached the full-open position.

CLOSE-OPEN

The close-cpen operation is merely a2 combinaticn of the
closing and tripping operations described previcusly. When
the breaker closes on a fault, the protective relay energizes
the trip coil, disengaging the trigger just before the mecha-
nism reaches the closed position. This releases the connec-
tion between the piston and the breaker pult rod and the
breaker is allowed to immediately re-open unimpeded,
{Figure 3, page 100). The cam lever being in a released
position keeps the holding latch from engaging the cross
head as the piston reaches the closed position. Cpening
the exhaust valve exhausts the air from the main cylinder,
releasing the closing piston. In this instance, however,
there is encugh delay introduced by exhausting the air
from the cylinder to allow the breaker to reach the full open
position (Figure 3) before the piston starts to return to the
open position. Once the piston starts to move, however, the
retrieving action is rapidly accomplished.

OPEN-CLOSE

Reclosing reguires the use of a separately mounted re-
closing relay of either the SGR-12 or RC type. When the
trip-free trigger is disengaged by the protective reiay ener-
gizing the trip coil, the achon described previously under
"Openingtakes place. As the trigger resels, a latch check-
ing switch makes contact completing the reclosing circunt,
energizing the pilot valve coil. This admits high pressure
air to the cylinder and the mechanism immediately recloses.

Should the fault that caused the protective relay 1o trip the
mechanism still exist as the mechanism recloses the
breaker, the mechanism will function as described in detail
under the description of the “close-open” operation, and
the breaker and mechanism will return to the open position
Due to the lockout feature of the Type SGR-12 and RC
relay, the mechanism must be closed by the operator
before another reclosing operation can be performed.
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INSPECTION, MAINTENANCE ADJUSTMENT

When checking out operator run down, do not operate
| NSPECT‘ON - more than one operation below lockout pressure.

Since operating conditions vary greatly from one area to
another and evgn between installations in the same locality, MAINTENANCE
it is difficult to recommend any time interval for inspection
and maintenance. The important consideration in this re-
spect is that a regular schedule is established and main-
tained in order that the condition of the equipment is
known, and any deficiencies corrected before they can
develop into a serious condition. The circuit breaker is
highly dependent upon the proper functioning of the mecha-
nism. Therefore, it should always be kept in good condition.

Work on the breaker should be performed only by qualified
personnel. The breaker should be in the open position and
with the operator's pneumatic systemn at zero psig. In
addition, all electrical power to the breaker and its controls
should be disconnected and properly grounded. When
performing maintenance or adjustments requiring the
breaker to be closed and charged, the release latch shouid

Refer to instructions of the compressor unit for recom- be blocked in position to prevent accidental tripping and
mendations for inspection and maintenance. possible injury.
OPERATING A DANGER
Hazardous voltage and mechanism will
cause serious personal injury or death
A DANG ER from electrical shock, burns and
entanglement in rapidly moving parts.

Hazardous voltage and mechanisms.
Death, or severe injuries from electrical
shock, burns and entanglement in
moving parts will occur from misuse.

To prevent:

1. Do not trip or close breaker unless
you are clear of all moving parts.

2. Discharge the breakers’ mechanical
To prevent: systems before performing

This equipment should be installed, Maintenance or inspection:

operated and maintained only by 2.1 The position indicator must read
qualified persons thoroughly familiar OPEN.
with equipment, INSTRUCTION 2.2 Bemove air from system. Must be
MANUALS and drawings. at 0 psig.
3. Insert the maintenance pin to secure
No attempt to operate the breaker should be made untit all the operator against accidental
shipping braces have been removed, and the breaker has tripping when adjustments require
been inspected and adjustments checked. breaker in closed position.
The wiring and schematic connection diagrams supplied 4. Disconnect the breaker and its
with the breaker should be used when testing and checking mechanism from all electrical power
the operating mechanism and control circuits. Check all betore performing maintenance or
wiring for looseness. inspection. Grounding leads should
be properly attached and framework
Do not reconnect D.C. supply voltage until system pressure grounded.

has built up to a value greater than minimum operating
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NOTE The breaker may be tripped with the piston in
any position; however, the linkage will not reset
for a close position untit the piston is reset to
tull open position.

MAINTENANCE CLOSING DEVICE

The breaker may be “slow opened-closed” adjustment and
alignment inspection using the maintenance closing device.

A DANGER

Hazardous voltage and mechanism wil
cause serious personal injury or death
from electrical shock, burns and
entanglement in rapidly moving parts,
To prevent:

1. Pneumatic system must be at zero psig and
the pressure bieed valve must be open when
using the maintenance closing device,

2. Never slow operate the breaker while it is
energized or control power is connedted.

3. Remove the maintenance closing device
before operating the breaker.

4. Keep hands free of the breaker while the
operator or jack is descending.

Keep the area immediately below the mechanism spring
housing clear of any obstructions whenever operating the
mechanism, as the lower end of the piston rod protrudes
through the opening in the spring housing when the
mechanism is in the closed position.

There is considerable biast from the exhaust valve when
the closing air is exhausted from the main cylinder. There-
fore, maintenance personne! should be cautioned to keep
clear of the area immediately in front of the valve whenever
the mechanism operated pneumaticaily,

A WARNING

Hazardous mechanism.
Serious personal injury or damage to the circuit
breaker will occur from misuse.

To prevent:

Keep hands and all tools cutside of the side plates of
the frame whenever the mechanism is in the closed
and latched position.

Extra care to be used in the space immediately in
front of the trip free lever, as this lever travels at a
rapid speed.

in order to be sure of the mechanism’s good condition and
check its readiness for satisfactory operation, especially in
applications where the mechanism is not called on to
operate for extended periods of time, several operations
should be made at each inspection period.

LATCHES AND TRIGGERS

The holding latch and cross-head are made of hardened
steel machined to shape. The engaging surfaces of the
holding latch and cross-head may be polished with fine
emery cloth if they become dirty. Do not attempt to grind
the surfaces nor change their angle. Apply a thin film of
rust inhibiter Beacon 325 (Siemens W962010) to the latch,
cross-head, and outside surface of the roller on the
trip-free lever. This inhibiter is carefully selected to be free
flowing at all anticipated temperatures, non-hardening,
and self-healing {does not completely wipe off in one
operation). The latching surfaces should be examined at
every inspection to make sure of their condition.

If while adjusting the breaker contacts, it becomes desirable
to open the mechanism slowly with the hand closing device
after the mechanism has been closed and latched (Figure
2, page 100}, the main holding latch can be disengaged
easily by first taking the load off the latch by pulling the
mechanism slightly into the overtravel position and then
keeping the latch disengaged until the cross-head passes
the end of the latch as the mechanism is et out. (The latch
may be disengaged by inserting a screwdriver through a
hole in the side frame just behind the guide rail and prying
back on the latch.)

The trip-free trigger is cast from a tough, high strength
non-ferrous alloy, tipped with a highly corrosion resistant,
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file hard stellite tatching face. The iatching face has been
accurately ground to the correct angle. Do not attempt to
regrind this surface nor change the angle. The needle
bearings in the roller and the trip-free trigger are packed
with Beacon 325 (Siemens W362010} and should not require
repacking more often than every 18 months.

The grease on the roller guides should be examined
pericdically for contamination with dust or other foreign
matter. If this condition is evident, the old coating should
be washed off with a solvent and a new coating of grease
applied.

AIR LEAKAGES

A good overall check for air leaks in the air supply system
is to make a "“leak test”. Observe the loss in pressure on the
pressure gauge over four to six hours at a stable ambient
temperature in order to determine the rate of pressure
drop. Allow the system to cool for about two hours before
reading pressures if the reservoir has just been filled from
atmospheric pressure. A pressure drop of a few psig will be
observed due to contraction of the air on cooling. When
the mechanisms leave the factory, the air system will not
lose more than five pounds psig per hour, but there is no
need for alarm if the leakage exceeds this figure unless it
becomes progressively worse.

The first place to check for leaks is the pilot valve. This
may be determined by applying a soap solution to the
pilot valve exhaust port. Leakage here is generally due to
dirt particles on the valve seat. “Cracking” the valve several
times by pressing the manual operating button will usually
serve to dislodge the dirt and make the valve seal properly.
At this point, it should be slated that general recommenda-
trons require that the complete valve with coil be carried as
a renewal; par for important power station installations
rather than attempting repair of this small pilot vaive. If
necessary, disassembly of the pilot valve and replacement
of parts may be accomplished by following instructions
detailed in Appendix IV, Figure 1. A listing of parts available
In a service Kit is given.

Checking for leaks past the main inlet poppet seat can be
accomplished easily. Obtain a standard pipe plug and drill
a small hole through it. insert the plug in the exhaust port
and apply soap solution to the hole and threads. Caution:
Immediately remove pipe plug upon determining if ieakage
exists 1t a leak is detected here after having previously
determined that the pilot valve is tight, indicates that the
main inlet poppet seal 1s not sealing properly. The quickest
method and one that is generally successful is to “crack”

the valve by bumping the manual operating button on the
pilot valve several times. If the leak persists, the control
valve can be disassembled and inspected. Directions for
disassembly of the valve are given in Appendix |V Figure 2.
A listing of parts available in a service kit is given

If the control valve "blows” through the exhaust port when
the coil is energized, it is an indication that the exhaust
poppet is not seating properly. If this cannot be corrected
by pushing the manual operating button, disassemble valve
as described in Appendix IV and check for damage or dirt
on seats.

If the leak is not in the control valve unit, all other connec-
tions including the safety valve should be checked with a
soap solution.

AIR COMPRESSOR UNIT

The air compressor unit is equipped with a Type “FW-60"
(Figure 15, page 106) air compressor and the complete
system is fully automatic in operation.

The air compressor and motor are mounted on a bedplate.
Power is transmitted by single "V" belt drive with adjustable
belt take-up.

Completely equipped with motor and electnical protective
and control devices, the compressor unit is ready to con-
nect to the line and start operation after checking the tevel
of compressor oil.

It is important that the wiring to the motor be strictly in
accordance with the Nationai Etectrical Code regutations.
Consult regutations or local inspector regarding size of
wire and proper fuse protecton. The use of wire smaller
than required for the installation will result in unsatistactory
operation and possible damage to the motor.

AIR COMPRESSOR

The single stage. single cylinder air compressor 15 lubri-
cated by the controlled splash system and is air cooled.

Proper rotation of the compressor 1s right-hand {clockwise)
when facing the oil fill ptug of the crankcase (as indicated
by the arrow).

The compressor is filled with il before leaving factory
Check oil level before starting compressor
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APPROXIMATE OIL CAPACITY

Type “FW-60" ...ttt 1/3 Pint
Type “FW-80T" ... ... i, 2/3 Pint

The oil filling plug should be removed and the oil level
observed periodically. If the oil level is at the low mark on
the exterior of the crankcase, add sufficient oil to raise the
level to a point one thread above the bottom of the fill
hole. A high grade non-detergent automobile engine oil -
SAE-20 for temperatures above freezing or SAE-20W for
temperatures below freezing may be used.

At least every six months a sample of oil should be
drained from the crankcase to determine its condition
which wiil govern the necessity for complete draining and
refilling the crankcase. The necessity for this shoutd con-
form to good automobile engine practice.

Also at six month intervals or more often, if environment
dictates, the condition of the air filter should be checked.
The filter in the type FW-60 compressor is a cellular type
material and may be cleaned in kerosene or other solvent.
See Figure 15, page 106 !

Leakage of air back through the compressor air intake
indicates a faulty check vaive. Disassemble the check valve,
clean the valve body thoroughly, clean and remove any
rough edges on the Teflon valve disc by rubbing lightly on
very fine emery or #6800 sandpaper held on a smooth, flat
surface. Examine the surface of the brass valve body on
which the Tefion valve disc seats. If this surface is found to
be rough or distorted, replace the complete valve.

The syphon valve at the side of the air reservoir tank
should be opened during inspection or maintenance of the
breaker 1o drain accumulated water resulting from condensa-
tion. Leave the drain valve open only as long as solid water
runs, then close tightly.

The safety valve ordinarily requires no attention. It is set to
blow off at 250 psi. If, after blowing off, the valve fails to
seat tightly, it is usually due to dirt on the seat. Opening
and closing the safety valve slowly by means of the ring on
its stem, with the compressor running, usually cleans the
valve seat and restores proper seal, if valve does not seat
repiace.

The compressor belt should be maintained tight enough
to prevent excessive slippage, but not tight enocugh to
place undue strain on the motor and compressor bearings
which will result in excessive heating of these bearings

and increase the power required. When installing a new
belt or adjusting old belt for normal wear, the correct
tension is obtained by having a deflection of between 3/8
to 3/4 inch with approximatety 5 pounds pressure applied
vertically at center of bell.

PRESSURE GAUGE

It is advisable to check the pressure gauge with a master
gauge to verify the correctness of its indication before
checking pressure switch adjustments.

PRESSURE SWITCHES

The settings of the pressure switches should be checked
against the values stamped on the mechanism nameplate
al each regular inspection period. Governor Switch. Pres-
sures higher than normal will cause the breaker to slam
hard on closing, while pressures lower than normal reduce
the reserve capacity stored in the reservoir. If the pressure
gauge reading, at the time the compressor has just com-
pleted recharging the reservoir, indicates that the switch is
not cutting off at the proper pressure, may be corrected
with adjustment of the slotted stud on top of the switch.
Low Pressure Cut-Off Switch. Too low a setting of the low
pressure cut-off switch nullifies the purpose of the switch,
i.e., to prevent the mechanism from attempting to close
when there is insufficient air to compilete the operation.
Too high a setting would result in the switch opening
prematurely and there by reduce the number of operations
that are possible from a fully charged reservoir. The gover-
nor switch is normally set to start the compressor at a
pressure well above the operating pressure of the cut-out
switch, thus the cut-out is not normally called on to
operale except in the event the compressor is out of
operation. Since this switch may rermain idle over long
periods, its readiness to operate in an emergency should
be checked at each inspection period. Low Pressure Alarm.
The low pressure alarm switch is intended to give a
warning to the operator in the event that the compressor
fails to recharge the reservoir. Therefore, in order to fores-
tall errcneous indication of the alarm, the setting of the
alarm switch should be checked.

Refer to Pressure Switch section in back of this book,
pages 133 and 134.
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ORIFICE

The orifice is instalied in the 1/8 inch tube connecting to
the air supply manifold. When pressure is dropped on the
manifold system, check that the cut-off switch responds
without abnormal delay. A clogged orifice can result in a
damaged breaker, clean orifice if clogged.

TRIPPING

The latch and trigger on this mechanism do not require
delicate adjustment, and therefore no adjustment is pro-
vided.

An adjustment for the overtravel of the trip-free lever is
provided and should be checked occasionally. With the
mechanism in the open position (Figure 1, page 99), there
should be approximately .030 + .005" clearance between
the trip-tree lever roller and stellite tip on the trip-free
trigger to insure positive resetting of the trigger. More
clearance than is necessary at this point will impose severe
hammering of the trip-free lever roller and the trigger, when
the closing air is admitted to the cylinder. Adjustment of
this clearance is made by turning the trip-free lever stop in
or out of the strut on the main frame. The smail nut on the
upper end of the steel follower stem should be finger tight
only when the mechanism is in the open position to insure
against putting any initial compression on the rubber bumper.

The air gap for the trip armature should be set as shown on
Figure 14A or 148, pages 104 and 105, depending on the
type of Trip Assembly provided with the mechanism. The
length of the trip rod should release the trip-free lever when
the armature air gap is 1/32".

This adjustment has been made at the factory and should
nat require changing. The adjustment is made by loosening
the hex nut on the underside of the armature and screwing
up or down on the trip plunger

The W type trip assembly Figure 14A has a “kick off”
spring on the lower end of the trip rod which serves to
speed up the retrieving of the armature after the trip coil is
de-energized. When the armature s sealed in against the
pole faces of the magnet, this spring should be compressed
about 1/16". Thus for an armature air gap of 3/16". the
gap between the underside of the resilient slop bar and
the top of the kick oft spring should be 1/8" If it is ever

necessary to change this factory set adjustment, be sure
to keep the trip rod from turning in respect to the armature
by holding the trip rod with a screw driver while loosening
and tightening the kick off adjusting nuts.

One last check which should be made is to ascertain that
there is a minimum of twelve thousandths clearance bet-
ween the top of the trip rod and the catch which it strikes.
Clearance at this point is necessary to prevent shock-out
of the mechanism on a ciosing operation. This clearance
may be obtained by varying the air gap. Care should be
exercised in widening the air gap excessively as this will
increase the minimum operating voltage of the trip unit
and slow down its operation.

OVERTRAVEL

The overtravel of the piston should be approximately 1/8".
There is no adjustment of the overtravel, but it should be
checked to determine that it exists, as it is essential in order
to allow time for the latch to snap into place. Furthermore,
if it is not present it may indicate that the interrupter travel
is incorrect and the linkage shouid be checked. See page
65 of the breaker instruction book. To check the overtravel
with the mechanism in the closed position, hold down the
pushbutton on the intake valve, and note the travel of the
cross-head roller pin extension.

THROTTLE AND
THROTTLE CAM LEVER

The throttle cam lever has been set at the factory to give
the most satisfactory closing performance of the breaker
and should not require adjustment.

The throttle is adjusted to obtain correct breaker closing
time by holding the throttle stem and turning the elastic
stop nut in or ouwt, whichever is necessary. The valve is
held toward the closed position by the retrieve spring.

With the breaker in the open position, the gap between the
throttle stem and the lever is approximately 3/16”. When
any adjustments are made to the above items, it is imperative
to check breaker operation and compare it with the typicai
operating curves shown in the breaker instruction book.
See Figure 12, page 102 and Figure 13, page 103.
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In case unsatisfactory operation develops, the following
are suggested points to check in order to isolate the

trouble.
A. IF THE MECHANISM FAILS TO CLOSE THE
BREAKER

1.

B. IF

Check to see that the correct control voltage is
available.

Check the closing relay to see that it closes its
contacts.

Check the intake valve coil circuit.

Check the pressure of the air in the reservoir to see
that it agrees with the normal pressure given on the
nameplate.

. Check the admission of air to the main closing

cylinder by observing whether there is a momentary
discharge of air from the exhaust valve, when the
bottom on the pilot valve is momentarily closed
then released.

. Check the breaker stop to make sure there is no

interference.

. Check to see that the trip-free trigger is reset

properly. Two things to look for if the trigger does
not reset are—(1) The trip-free lever stop being set
too low thus limiting the travel of the trip-free lever,
and (2) The breaker traveling too far in the open
position so that the main closing piston hits the top
plate, preventing the retrieving springs from re-
setting the trip-free lever.

THE MECHANISM CLOSES THE BREAKER, BUT

FAILS TO KEEP IT CLOSED

1.

NOTE:

Check the minimum operating voltage of the cut-
off relay and increase it if it is too low.

Check the two-pcle mechanism switch contacts to
see if they are closing too soon, so as to cut-off the
air to the cylinder before the mechanism is closed
and latched.

Trouble shooting may require the use of elemen-
tary and connection diagram. See nameplate for
drawing number for that breaker.

. Close the mechanism by means of the push button

on top of the pilot valve and observe the overtravel
of the roller on the cross-head pin. This should be
about 1/8" {0 allow the latch time to reset.

. Check the resetting of the trip-free trigger to make

sure that the upper end of the trigger is against the
stop on the trip-tree lever, and that the trigger is in
full engagement with the roller on the trip-free
lever.

Check the engagement between the catch and the
trip-free trigger to make sure that it resets properly.

Block the shunt trip armature open and perform a
close operation. If the breaker closes successfully
under this condition, the shunt trip is shocking the
trip-free trigger out of position. This situation may
be corrected by increasing the gap between the
trip rod plunger and the trip-free trigger catch as
outlined under Part 4.

IF THE MECHANISM FAILS TO TRIP

1.
2.

Check the voltage at the trip coil.

Check the terminals and contacts on the 11 pole
auxiliary switch to be sure that they are making
good contact.

. Observe whether the trip rod rises when the control

switch is moved to the position for tripping. (See
Figure 14A, page 104 and Figure 148, page 105.)

. Raise the trip rod manually and observe whether

the catch is disengaged prior to attempting to
rotate the trigger, and that the trigger is moved
sufficiently to release the roller on the trip-free
lever. Also, check that the lower armature seats up
against the upper stationary armature,

ON RECLOSING DUTY, IF THE MECHANISM TRIPS
BUT FAILS TO RECLOSE

1.

Check the contacts on the latch check switch to
see that they are making good contact.

2. Make the checks outlined in A1 to A7.
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LUBRICATION

The mechanism has been lubricated at the factory and
should be relubricated at least once every 3 years. If the
breaker operates frequently or is installed in a dusty or
corrosive atmosphere more frequent lubrication is recom-
mended.

To lubricate the mechanism proceed as follows:

1. Coat all pins, sliding surfaces, and tip of shock absorber
with Molykote (00337271095).

2. Coat all needie and rolier bearings with Beacon #325
(W862010).

3. Remove 1/4" pipe plug from the top plate of the
mechanism cylinder housing and add 1 oz, of SAE 20
non-detergent engine oil. Replace the 1/4" pipe plug.

4. The close pilot valve has been lubricated at the factory
and must be relubricated with GE Versalube (G322L)
WO62028 when parts are replaced.

5. The poppets and piston in the close control vaive main
body will not normally require lubrication. If this valve is
dismantled for maintenance, the poppet seats and piston
ring should be lubricated with GE Versalube (G332L)
W962028 before reassembly.

NOTE: Lubrication amount is not critical. Parts should be
evenly coated. Excessive lubrication will not affect
the operation of the breaker mechanism or linkage.
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‘A’ Cam Lever Pin

‘B' Cross Head Pin

'C’ Closing Link Pin

‘D’ Trip-Free Trigger Pin
‘E’ Trip-Free Lever Pin
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Figure 1 — Operating Mechanism In Open Position
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Figure 2 — Operating Mechanism In Closed Position Figure 3 — Operating Mechanism In Trip-Free Position
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Figure 13 — Throttle Valve Lever (Mechanism Closed)
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PARTS SHOWN ROTATED FOR CLARITY
THE ADJUSTMENTS APPLY TO BOTH SINGLE COIL
& TWO COIL TRIP ASSEMBLIES
TRIGGER
SPACER
CATCH ~
] TRIP ROD
003" MIN STATIONARY CORE
. _ 7 With .032" shims placed in the air gap (on both sides), the
' | breaker must trip when the trip rod is raised manually.
% 1§
TRIP COIL 'y | : With .048” shims in both sides, it should not trip. The trip
| : ! | ) rod can be adjusted up or down (in % turn steps) to
[~ an ! / accomplish this. If it is found the trip rod is being raised
| 1_1__4_', _+' 4 vl to the point that the gap between the top of the trip rod &
T B the catch is less than .003", the air gap may be increased
INITIAL AIR ?HH [ L I} 032+ e to permit slight additional travel,

GAP .150 + 020" !

/A .

ARMATURE !

N 1

ARMATURE STOP & 49[

ADJUSTMENT FOR TRIP ROD
ARMATURE AIR GAP ADJUSTMENT

Figure 14A — Std. Trip Magnet Adjustment
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PARTS SHOWN ROTATED FOR CLARITY

TRIGGER

THE ADJUSTMENTS APPLY TO BOTH SINGLE COIL
& TWO COIL TRIP ASSEMBLIES '

CATCH

/ TRIP RCD
012" MIN STATIONARY CORE  \yith .032" shims placed in the air gap (on both sides), the

TRIPCOIL  breaker must trip when the trip rod is raised manuaity.
/ With .048" shims in both sides, it should not trip. The trip

accomplish this. Hf it is found the trip rod is being raised

| — RESILIENT STOP

Q::::Q rod can be adjusted up or down (in % turn steps) to
1 |
INITIAL AIR o } to the point that the gap between the top of the trip rod &
GAP .188" MIN I» | : 032+ "8 - the catch is less than .012", the air gap may be increased
1 e == e to permit siight additional travel.
e i
ARMATURE —] T t

1.8
T

TRIPROD — | L‘F;[r ‘&‘:‘F
ADJUSTMENT b ==
/‘T H T:JJ

e e
06" LESS THAN A N
I

THE AIR GAP -

L.

I~ ADJUSTMENT FOR

KICK-OFF 4. O : ARMATURE AIR GAP
SPRING  KICK-OFF SPRING |
ADJUSTMENT

Figure 14B — Type “W" Trip Magnet Assembly
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One Cylinder Single Stage

AIR COMPRESSOR
PARTS LIST

Model FWED IW” Bore x W Stroke
Mode!l FW20 24" Bore x ™" Streke

Figure 15 — "FW-80" Air Compressor Parts
“FW-60T" Air Compressor Parts

PART NO. DESCRIPTION

Ft Crankcase

K2 Bearing Plate

L3 Bearing Plate Gasket .031

L4 Bearing Plate Gasket .015

Ké Bearing Plate Bolt [10 ft.-1b.) (4)
Ye-20 x %

Fa Crankcase 8olt {10 ft.-1b.] (4}
Ve-20 x %

K% Main Bearing {2}

F11 Oil Seal [before Feb. ‘76]

K11E Qil Seal [after Feb. '76 - 1% QD}

F13 Oil Drain Plug %HNPT

Fl4 Filt Cap [Includes F15]

F15 Fill Cap Gasket

F18 Breather Valve

F17 Breather Valve Retainer

F18 Breather Vaive Stud

F20A Crankshaft

F20 Crankshaft Assembly [F20A and L21K]

1.21K Connecting Rod [Includes K22]

K21 Connecting Rod [Includes K22]

L22 Rod Bolt w/lock washer [10 ft.-Ib.} {2)

Ya-20 x 1%

PARTS LIST MODEL F & FU

NOTE: The ( ) number indicalas the total number
of pieces required for a complete pump repair.

PART MO. DESCRIPTION
F30 Cyhnder
F3n Cylinder Gasket
K32 Piston
K33 Compression Ring (2}
K34 Qil Ring with Expander
K35 Piston Pin
K8 Pin Retainer (2)
F40 Valve Plate
Fa1 Valve Plate Gaskel
K43 Valve Retainer (2}
K44 Valve Bumper (2)
K4S Valve Spring intake (1)
K46 Valve Spring Discharge (1)
K47 Valve Disc (2}
F50 Head
F51 Head Gasket
K52 Head Bolt 5/16-18x2 [22 ft ib ] {4}
F54 Filter Insert
FS4P Package of air fiter inserts
BSF54  Filter Muffler Aszamhiv

| mPoRTANT |

‘When ordering parts, please give compressor model, senial
number and part number Order assemblies when possible.

PART NQ. DESCRIPTION
FuUao Head-Unloader Type
Kus1 Unloader Piston
Kus2 "0" Ring
Kus3 Unicader Spring
KUg4 Unloader Washer
Kuas Unlaoder Retainer
Kuss Ya x ¥y Tube E1

ASSEMBLIES

F118 Breather Valve Assembly

K145 Suction Valve Assembly - Includes
K47, K45, K44, K43

K146 Discharge Valve Assembly - Includes
K47, K46, K44, K43

K132 Piston, Pins and Rings

F133 Piston Ring Set includes 2 of K32
and 1 of K34

F100 Gasket Set L3, L4, F31, F41, F51

F140 Valve Plate with Valves installed

including F41 and F51 Gaskets
FU180  Head Assembly FUSD with
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Figure 16 — Typical Schematic

NOTE:
Refer to mechanism nameplate of each individual breaker
for the actual schematic drawing number.
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SHELL
RETAINING
RING
POSITION OF "B™ SWITCH CONTACT, T 5Tup

BREAKER OPEN
N ROTOR BEARING
ASSEMBLY \

BARRIER~—___ \@ I / BUSHING
H e | BEARING SHAFT
”I > ~, |
STATIONARY AN AN _—GRANK
CONTAGT. e d HT AR
"'\\. e | I ~ j% =
il _QJ~ «f is [
e bRaCkET
MOUNTING
BRAGKET
POSITION OF “A"™ SWITCH CONTACT,
BREAKER OPER
ADJUSTMENTS (b) Turn the rotor in either direction to the new position,
. . . ] releasing pressure against the spring until the rotor
To ad"".St the m'fzklng ppmt of any stage: contact falls into place, reengaged by teeth in the
(a) Using a pair of pliers, press the rotor contact to one newly desired position.

side against the spring. This disengages the rotor
contact from the teeth in the molded base of the
retainer.

Contact surfaces are kept clean by complete wiping action
of contacts during operation.

Figure 17 — Typical Auxiliary Switch
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RELAYING TYPE CURRENT
TRANSFORMERS FIELD TESTING

A WARNING

Current transformer operation may be incorrect due
to support plate contacting the circuit breaker
bushing.

To avoid:

Maintain clearance between current transformer
support plate and circuit breaker bushing.

During any inspection of a circuit breaker the clearance
between the transformer mounting plate and the bushing
should be checked. A minimum of .062 inch is acceptable.

RATIO TEST

The voltage method and the current method are two
common ways to measure transformer ratio. Since the
voltage test requires simple apparatus to conduct, this
method is discussed here.

Refer to Fig. 1. The burden or short circuit should be
removed from all other transformers on the same pole.

Some appropriate voltage below saturation, approximately
25% of the accuracy class, should be applied to the fuil
winding of the secondary and the primary voltage read
with a high impedance, 20,000 ohms/volt low range meter.
The turns ratio is approximately equal to the voltage ratic.
Refer to Table 1 for suggested impressed voltages.

After the overall ratio is measured, the tap ratios can be
measured by comparing the tap voltage to the full winding
voltage. Tap voltage can be determined by the ratio:

Ful! Winding Volts
Full Winding Turns

Tap Voltage

Tap Turns

A vacuum tube voltmeter is a good instrument for reading
the primary. The turns ratio and accuracy class may be
found on the transformer nameplate located on the mecha-
nism housing door.

With the voitage in Table 1 applied on the respective
transformers, the ammeter will read a very low current. if
by accident a saturating voltage is applied the current will
rise rapidly. When this occurs the voltage should be run
slowly and continuously to zero and then the correct
voltage applied.

/ STUDS \ ‘

b H1 L
g

3]

k]

b3
=

s

4

BREAKER
CONTACTS

Fig. 1 - Ratlio Check Connections

Table 1

Voitage Applied on Secondary - Full Winding
CT. Accuracy Class
Ratio C100 C200 €400 C800
600/6 |24V (.2V)" |48V (.4V) |96V (.8V) —
1200/5 —_ 48V (2V) |72V (.3V) | 120V (.5V)
2000/5 - — 100V {25V} | 200V (.5V)
3000/5 — — 80V (1V) 120V (2V)
4000/5 - — 100V (.25V) | 200V {.25V)
5000/5 - — 100V (1V) | 200V (.2V)

*NOTE: Figures in {) = Primary Voits

After the test the voltage should be run slowly and con-
tinuously to zero to prevent residual remaining in the core
of the transformer.
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A\ oAnGER

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

To prevent:

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

If a short circuit is to be made, the
connection should be across the taps of
the highest ratio, otherwise, dangerous
voltages may occur across the open
transformer secondary terminals.

POLARITY TEST WITH
OSCILLOSCOPE

A test set-up wired as per Fig. 2 may be used for polarity
check. The voltage applied should be iower than the
saturation voltage so the values established by Table 1 for
the ratio test are safe to use. Again any other transformers
on the same pole should be open circuited.

[ 3
Sl

BREARER
CONTACTS

Fig. 2 - Polarity Check Connections

Fig. 2 shows a single channel cathode ray oscilloscope
with the secondary voltage applied to the vertical input
terminals and the primary voltage applied to the horizontal
input terminals with the polarity as shown. If the slope of
the line on the oscilloscope is positive as shown, then the
polarity agrees with the terminal marking.

If the ratios of the transformer taps have been checked,
and are correct, then the polarity of the individual taps will
be correct. So it is only necessary to check the polarity of
the total winding.

If a dual channel oscilioscope is used the primary and
secondary voltages should be connected on separate chan-
nels. The polarity is correct if the resulting wave forms are
in agreement which they shouid be since the same voltage
is applied to both channels.

With the voltages in Table 1 applied on the respective
transformers the ammeter will read a very low current. if
by accident a saturating voltage is applied the current will
rise rapidly. When this occurs the voitage should be run
slowly and continuously to zerg and then the correct
voltage applied.

After the test the voltage should be run slowly and con-
tinuously down to zero to prevent residual remaining in
the core of the transformer.
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i the polarity is proven to be incorrect then the
transformer is mounted upside-down on the bushing.

A\ oAnGER

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

To prevent;

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

If a short circuit is to be made, the
. connection should be across the taps of
(;) the highest ratio, otherwise, dangerous

’ voltages may occur across the open
transtormer secondary terminals.

O

INSULATION RESISTANCE

Insulation resistance between the current transformer
secondary and ground may be measured with a 500 or
1000 volt megger or other conventional insulation test
instrument.

The neutral ground must be disconnected from ground.
All burdens should be removed. A wire jJumper should be
connected from X1 to X& on each transformer. The neutral
ground wire can then be used to test all the transformers
simultaneously.

One megohm is usually considered the minimum insulation
resistance acceptable. Any low reading should be thorough-
ly investigated and corrective action taken.
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ASSEMBLY OF KNOCK-DOWN “SpP”
BREAKER WITH INTERNAL
ACCELERATING TRIP SPRING

The following are detailed instructions for completing a
breaker assembly that has been shipped as sub-assemblies,
(knocked-down). For compiete information on breaker
description, installation, adjustment and maintenance refer
to LB. PB-3468-04. When the “"SP" breaker is shipped
disassembled the shipping package consists of:

{1} A housing containing the mechanism, air system,
electrical control system, and separately packaged
detaiis;

{2) Three-pole unit assemblies filled with 5 psig of $Fg
gas—complete with interrupter, bushings, current
transformers, and pressure switches,

The mechanism and linkage system within the housing are
shipped in the open position. A shipping block, located
between the horizontal tie bar rod end and the left side of
the housing, restrains an accelerating spring preload of
approximately 1000 pounds. The pole units are also ship-
ped in the open position.

The housing (without the pole units) as received may be
assembled on the prepared mounting location following
instructions in 1.B. PB-3468-04. Assembly of the pole
units onto the housing is as follows:

The breaker is shipped with the mechanism in the open
position. This can be visually checked by observing that
the horizontal tie bar end is braced against the shipping
block. The pole units are also shipped in the open position.
Both the mechanism and paoie units will be field assembled
in the open position.

A\ pANGER

Hazardous shipping block.
Serious personal injury or death from
ertanglement in rapidly moving parts.

To prevent:

Do not remove the shipping block
located between the horizonta! tie bar
rod end and the cabinet.

The shipping block is restraining a
spring load of approximately 1000
pounds.

The shipping block will be removed
after two of the pole units are instailed.

. From top of cabinet, remove haole plugs from current

transformer conduit and pressure switch conduit holes
for all three phases. (See Figure 1, page 118, in
Appendix Hll.) Remove protective covering from pole
unit mounting pad boit holes.

. Remove hand jack access cover at the bottom of the

mechanism cabinet.

. Instail hand jack on mechanism until hand tight - DO

NOT jack mechanism at this time.

. Remove horizontal linkage shipping support assembly

and linkage hardware ONLY from Phase 2 pole unit
position on housing. (See Figure 2A, page 119.)

For Phase 2 pole unit position, unbend locking plate
and remove .312"-18 bolt and locking plate. Remove
three .375"-16 bolts, .375" steel lockwashers, angd 375"
extra wide steel washers Scrape sealant from around
horizontal linkage shipping support. Pry or tit shipping
support from housing. Remove the spacer from between
the horizontal operating links as the shipping support
is being removed. Remove all hardware— all hardware
will be reused for Phase 2 pole unit installation except
the locking plate and gasket.
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A crution

A\ WArRNING

Excessive force may damage the linkage system.
To prevent:

Do not apply excessive force to the linkage system
while disconnected from support or pole unit.

5. The lever at the Phase 2 location is to be disconnected
as follows: (See Figure 4, page 65 of Instruction Book
-"Maintenance/Adjustment and Lubrication”.)

{a)Remove the pin which connects the Phase 2 horizon-
tal pull rod to the Phase 2 operating lever. Remove
only the cotter pin nearest the breaker doors, The
aluminum rod can now rest on the auxiliary switches.
Save all pins and washers for re-installation.

(b)Remove the pin which connects the auxiliary switch
pull rod to the Phase 2 operating lever. Remove
only the cotter pin nearest the breaker doors. This auxiliary
switch rod assembly can be rested on the auxiliary
switch bracket. Save all pins and washers for re-
instailation.

(c)Remove the remaining pin which connects thru the
tie bar. Remove only the cotter pin nearest the
breaker doors. When remaoving the pin do not drop
or lose the spacers which are between the Phase 2
operating ievers and the lie bar. These spacers
must be re-installed in the same position when the
pole unit is instailled. Maintain orientation of operating
levers so that levers can be re-installed in their
original crientation.

6. Remove crating and lift Phase 2 pole unit by instaliing

cloth slings around aluminum casting. Each pole unit
is identified as Phase 1, 2 or 3. Figure 3, page 120,
shows sling and chain locations for lifting pole unit
with 2 and 4 current transformers. The chains to be
used are referenced in this instruction book under
PART 3 - INSTALLATION, Tools and Service Equip-
ment, Item #3. Attach chains to slings, protect bushing
with wood or heavy cardboard, straddle bushing with
chains, and lift at a 40° angle. Straddiing the bushing
gives the pole unit lateral stability.

Pressurized bushings may cause possible serious
personal injury or death, or damage to the circuit
breaker during handling.

To prevent:

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

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

NOTICE

THE POLE UNITS ARE MARKED ¢1, ¢2, and ¢3. THESE
MUST BE INSTALLED IN THE CORRECT POSITION AS
SHOWN IN FIGURE HI-1, PAGE 118.

7.

10.

Install two aligning studs {.375"-16x 3" long) into Phase
2 pole unit shaft seal housing. See Figure 1, page 75
for location of holes in housing used for aligning
during pole unit installation.

Remove pole unit operating shaft guard assembly by
removing the .312"-18 bolt, lockwasher, flat washer,
and pipe. (See Figure 4, page 121). These items are
not required for pole unit installation. Be sure that the
operating shaft extends approximately 1-7/16" beyond
the shaft seal housing prior to pole unit installation.
There is a mechanical stop inside of the pole unit
which prevents the operating shaft from being pulled
out beyond 1-7/16".

Lift Phase 2 pole unit at 40° angle, into position above
cabinet. Apply seaiant (supplied with breaker) liberally
to both sides of new gasket (7249A43H02). Install
gasket onto pole unit by aligning holes in gasket with
aligning studs. Feed current transformer and pressure
switch wires and conduits thru holes provided. The
sealing washer is to be mounted on outside of housing.
Do not secure conduit pipe with nut at this time. See
Figure 2D, page 119 for typical section of conduit pipe.

Lower Phase 2 pole unit toward cabinet top using the
aligning studs. Suspend pole unit about one inch (1)
above installed position.
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A warniNG

Failure to assemble mechanism and all pole units in
the open position may result in personal injury
and/or breaker damage.

To prevent:

Pole unit and breaker mechanism must be in the
open position before linkage is assembled.

To open pole unit completely rotate the interrupter
operating shaft counterclockwise when facing shaft.

Visually check the opening spring to ensure that the
mechanism is open by observing that the horizontal
tie bar end is braced against the shipping block.

11.

12.

13.

14,

With Phase 2 pole unit one inch (1) above installed
position, assemble rear lever to the square operating
shaft of Phase 2 pole unit.

Lower Phase 2 pole unit onto housing. Fasten pole
unit mounting foot to housing with two .500"-13 bolts
and 500" lockwashers. (See Figure 2C and Figure {§I-3
for mounting location.) Remove aligning studs and
secure with three .375"-16 x .312- 18 studs, flat washers,
and lockwashers. (See Figure 2B and Figure 2C, page
119, for details and torque values.)

Reassemble the remaining Phase 2 linkage system
using the lever, pins, spacers, washers, and hardware
removed in Steps 7a, 7b, and 7c. to align pole unit
operating shaft with linkage holes, rotate pole unit
operating shaft slightly.

Use a new locking plate (512A405H06) under head of
.312"-18x.88" bolt. Torque .312"-18x 88" bolt to 18 #t.-
Ibs. and bend locking plate back. (See Figure 2B, page
199 for details.)

Use cotter pins W336104 when assembling the linkage
system.

NOTICE

BY DESIGN THE TOLERANCES ARE CLOSE IN THE
LEVER SYSTEM. CARE AND PATIENCE MUST BE
EXERCISED DURING ASSEMBLY SO AS NOT TO
DAMAGE THE LEVER SYSTEM.

Secure Phase 2 current transformer conduit piping to
housing with nut. (See Figure 2D, page 119.) Route

15.

16.

current transformer wires to terminal blocks and con-
nect as marked on wires.

Remove horizontal linkage shipping support assembly
and linkage hardware from Phase 3 pole unit position
on housing. (See Figure 2A, page 119.)

For Phase 3 pole unit position, unbend locking plate
and remove .312"-18 boit and locking plate. Remove
three .312 nuts, .312 steel lockwashers, and .312 extra
wide steel washers. Scrape seatant from around hori-
zontal linkage shipping support. Pry or lift shipping
support off housing. Remove the spacer from between
the harizontal operating links as the shipping support
is being removed. Retain ali hardware — all hardware
will be reused for Phase 3 pole unit installation except
the locking plate and gasket.

Litt Phase 3 pole unit by installing cloth slings around
aluminum casting. Figure 111-3 shows a sling and chain
location for lifting pole unit with 2 and 4 current
transformers. The chains to be used are referenced in
this instruction book unger PART 3 - INSTALLATION,
Tools and Service Equipment, Item #3. Attach chains
to slings, protect bushing with wood or heavy card-
board, straddle bushing with chains, and lift at a 40°
angie. Straddiing the bushing gives the pole unit lateral

stability.
A WARNING

Pressurized bushings may cause possible serious
personal injury or death, or damage to the circuit
breaker during handling.

To prevent:

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

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

17.

NOTICE

THE POLE UNITS ARE MARKED ¢1, ¢2, AND ¢03.
THESE MUST BE INSTALLED IN THE CORRECT
POSITION AS SHOWN IN FIGURE 1, PAGE 118.

Install two aligning studs (.375"-16x 3" long) into Phase
3 pole unit shafl seal housing. See Figure 1, page 119
for location of holes in housing used for aligning
during pole unit installation,
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18. Remove Phase 3 pole unit operating shaft guard as- 21. Lower Phase 3 pole unit onto cabinet while alignin
9 gning
sembly by removing the .312-18 bolt, lockwasher, flat and installing back lever, spacer, and front lever. To
washer, and pipes. (See Figure 4, page 119.) These align pole unit operating shaft with linkage holes,
items are not required for pole unit installation. Be sure rotate pole unit operating shaft slightly.
that the operating shaft extends approximately 1-7/16" . ) )
beyond the shaft seal housing prior to pole unit which 22 Fa‘lsten Phase"S pole unit mounn'ng foot to housing
prevents the operating shaft from being puled out with two .500"-13 bolts and .500" lockwashers. (See
beyond 1-7/16". Figure 2C, page 118 and Figure 3, page 75 for mounting
location.} Remove aligning studs and secure with three
19. Lift Phase 3 pole unit, at 40° angle, into position above 375"-16x .312-18 studs, flat washers, and lockwashers.
cabinet and apply sealant liberaily to both sides of new {See Figure 2B and Figure 111-2C, page 119 for details
gasket (7249A43H02). Install gasket on to pole unit by and torque values.)
aligning holes in gasket with aligning studs. Feed )
current transformer and pressure switch wires and Use"a new 'O,Ckmg plate (512A‘:05H06) tmder head of
conduits thru provided holes. The sealing washer is 1o -312"-18x 88" bolt. Torque .312"-18x .88 bolt to 17 ft.-
be mounted on outside of housing. Do not secure Ibs. and bend locking plate back. (See Figure 2B, page
conduit pipe with nut at this time. See Figure 2D, page 118 for details.)
119 for typical section of conduit pipe. 23. Secure Phase 3 current transformer conduit pipes to
20. Lower Phase 3 pole unit toward cabinet top using the housing with nut. (Sge Figure 2p. page 119.) Route
aligning studs. Suspend pole unit about one-inch (1"} current transformer wires to terminal blocks and con-
above instailed pOSiﬁOn. nect as marked on wires.
24. Jack mechanism toward closed position until shipping
blocks can be removed.
A WARNING 25. Jack breaker to fully open position. Remove and hand
jack from mechanism. (See “Hand Closing Device".)
Failure to assemble mechanism and all pole units in 26. For Phase 1 pole unit installation repeat Steps 16 thru

the open position may result in personal injury
and/or breaker damage.

To prevent:

Poie unit and breaker mechanism must be in the
open position before linkage is assembled.

To open pole unit completely rotate the interrupter
operating shaft counterclockwise when facing shaft.

Visually check the opening spring to ensure that the
mechanism is open by cbserving that the horizontal
tie bar end is braced against the shipping block.

23. Connect SFg gas manifoid to all three phases and
continue with breaker installation as outlined in Section
3 of this instruction book.
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ASSEMBLY OF KNOCK-DOWN
“SP” BREAKERS
WITH BUSHINGS REMOVED

The breaker has been shipped with the bushings removed
and coverplates bolted in their place. The pole units were
shipped with 5 psig SFg gas to keep all the internal com-
ponents dry. Work on one bushing at a time to minimize
the pole unit from being exposed to moisture. Remove the
5 psig SFg by opening the fill valve before removing cover-
plates, When coverplate is removed, clean gasket surface
and install new seal gasket. Grease gasket with Dow Corning
No. 111 silicone grease. See Figure 5, page 122. For 46 kV
and 69 kV ratings, attach voltage shields. Assembie bushing
by plugging into interrupter contacts and fasten with clamp
rings and new hardware.

A CAUTION

improper assembly procedure may cause bolts to
sieze.

To prevent:

Before assembling hardware apply Molykote GN to
threads of bolts.

Clamp rings should be ariented per Views A and B of
Figure 5, page 122. Torque to 25 ft. Ibs. and repeat procedure
on next bushing.

Before filling with 80 psig of SFg gas, connect SFg gas
manifold to all three phases. A vacuum of 2mm of mercury
must be pulled and held for 30 minutes on the pole units.
Part 3 of the instruction bock should now be followed for
continued installation, as outlined in “Installation Section”,
pages 9 thru 15.
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ALIGNING STUDS (IN POLE UNIT) ENTER THESE
TWO HOLES DURING POLE UNIT INSTALLATION
HORIZ. LINKAGE
| ¢ Fara |_~ SHIPPING SUPPORT
1 + -+
f / #o ;P’_a HEATER CONDUIT HOLE PLUG
® @ @1~ (WHEN SUPPLIED)
®> TRANSF. CONDUIT
©® & ® HOLE PLUGS
£33 B3 : ]
——— -

POLE UNIT
\ MTG. PADS

Figure 1 — Top View of Housing Without Pole Units.
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;f;y S AT

BN WOES  MORIZ LINKAGE
N GAaSKE)

312 X" WIDE / SHIEPING SuaeT

STL WASHER
G H2STL AOR/IZ CFER
LOCKWASHER! n it L
.375-16 x .312-18 ¥
STEPPED STUD — =
HE-r8 BocT LOCKING
\'ﬁr‘&\ﬂuré
A. TYPICAL SECTION OF OPER SHAFT
{AS SHIPPED)
KNOCKED DOWN
IR Y RTV LIBERALLY 7O
ZOTH SIDES OF FASKET SOLE UAIT
312 X" WIDE —
STL WAsHER [ N vscer 7249488002
- AY X
. ) : 7 vr,_,_
L. 312 8TL — 312 HEX NUTS {3)
LOCK WASKER TORQUE TO 18 FT LAS
IPHCER (o TH)
Imcee(asm) T 11— [
1 ramE |
SWCER( /9 7MK) % 312:18 BOLT (1) TORQUE TO
PNRNER (09 T 18 FT LBS. & BEND LOCK PLATE
¢ ) 5124405H06

B. TYPICAL SECTION OF OPER SHAFT
(POLE UNIT INSTALLED)

SO0 -/3 BoLT (&)
TORQUE TO 7K ATl

X0 ST
LOCMNWASHER

C. TYPICAL SECTION OF MTG
POLE UNIT TO HSG

FLEXIBLE CONDULT PrPE o L1TTING
Jae oF
VEG
TLALNG WAINE R
( "') T
D. TYPICAL SECTION OF

. CONDUIT PIPE
Figure 2 — Breaker Knocked Down Details.
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A
! APPROX WEIGHTS
| CHAINS FOR POLE UNIT POLE UNIT W/2 TRANSF — 560 LBS
| WITH 4 TRANSFORMERS POLE NIT W/4 TRANSF — 800 LBS
CHAINS FOR POLE UNIT |

WITH 2 TRANSFORMERS

& T cearw /
SLING RROUND
POLE LWNIT

TEE e T2

O CHAIN OV EACH
SIDE OF BUSHING

AOONKS SOV TO SLokS
AT SAmIE SNT

CRBDLE WiTR £ T
CLOTN ILNG

Figure 3 — Lifting of Pole Unit.
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T

(

-

POLE UNIT
OPERATING

SHAFT— | &

GUARD
/ ; ! /
(\) POLE UWIT ' '1
OPERATING WASHER
SHAFRT :_—-_—.//_
QUARTD
ASSEWMBLY
LOCKWASKER

~N

/7

Figure 4 — Knocked Down Pole Unit Shipping Guard.
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INSTRUCTIONS
1. REMOVE SHIPPING COVERS. CLEAN GASKET SURFACES. APPLY DOW
ASSEA WITHI TRAED CORNING #111 TO GASKETS, AND INSTALL BUSHINGS AS SHOWN.
AOLES FACING EACH OTHEP 2 WORK ON ONE BUSHING AT A TIME TO MINIMIZE POLE UNIT BEING
- EXPOSED TO MOISTURE. THIS WILL PREVENT CHANGING THE
DESICCANT BAG AT THE LOWER END OF THE POLE UNIT.
SA T THRE 3. BEFORE FILLING BKR WITH SFg GAS, A VACUUM MUST BE PULLED TO
view 4 yiEw B
SN FEAD

DoSHIAE WITN SR BLSKIANG WITH LONG SWIELD S /ED ONCY
LELD BELOW FLANEE LEAD AELOW SLANSE Y LG Ly SRS

4-32 X .98
SCREWFORSHIELD
MTG {3 PLACES)

A7E-1G X L5 55T
CHO STk W ANy da -
TARQUE T 28 Frias

CLAMO R
GASKET

ALY MICYROTE Ga
CREASE 7O JHRE4ADS

FEASE T GROOVE o GASKET BEFORE RESEM

ENARGED SSET7ON OF FLANGE

Figure 5 — Breaker Shipped Knocked Down — Bushings Removed Only.
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PILOT AND CONTROL VALVE

Figure
1. Pilot Valve
2. Controt Valve
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CAP ASSY, SPANNER
LOCKING SCREW
[\y 0-RING
o"/@o-m_uq
YELLOW DoTY
1)
SOLENOID ASS‘(.\.J
NOTE:
NUMBERED ITEMS SUPPLIED
IN SERVICE KIT 4042B01HO1
A. REMOVE CAP ASSEMBLY AND SOLENOID BY REMOVING (2) PHILLIPS HEAD SCREWS
B. REMOVE SPANNER LOCKING SCREW USING NEEDLE NOSE PLIERS
C. REMOVE O-RINGS AND RETAIN FOR SIZING PURPOSES
D. REPLACE WITH O-RINGS FROM KIT USING OLD O-RINGS TO OBTAIN PROPER SIZE. ITEM 6 IS MARKED WITH

A YELLOW DOT AND MUST BE IN THIS POSITION

COAT O-RINGS WITH LIGHT FILM OF LUBRICANT (GE VERSALUBE G322L) W962028
TIGHTEN SPANNER LOCKING SCREW UNTIL SNUG USING NEEDLE NOSE PLIERS
REPLACE SOLENOID AND CAP ASSEMBLY

o mm

Figure 1 — Exploded View of Closing Valve Pilot.
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© >

moo

$42 ALLEN
HEAD SCREWS (©)
ADAPTOR
PLATE
GASKET
O-RING
ﬁ\® SeaT
NOTE:
NUMBERED ITEMS SUPPLIED
IN SERVICE KIT 4042B02H01 SEAT

Q/EAS SPRING

BOTTOM RING
PLATE

Ho ALLEN —

HEAD scnzwse)

REMOVE ADAPTOR PLATE BY REMOVING SIX 5/32 ALLEN HEAD SCREWS

REMOVE BOTTOM PLATE BY REMOVING THREE 3/16 ALLEN HEAD SCREWS. THE BIAS SPRING PUSHES
AGAINST THIS PLATE THEREFORE REMOVE THE SCREWS EVENLY

THE UPPER SEAT ASSEMBLY IS PUSHED OUT THROUGH THE TOP OF THE VALVE

THE LOWER SEAT ASSEMBLY MUST BE REMOVED THROUGH THE BOTTOM OF THE VALVE

COAT REPLACEMENT PARTS WITH GE VERSALUBE (G3221.) W962028

Figure 2 — Exploded View of Closing Control Valve,
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ASSEMBLY OF 3000
Amp BUSHING DETAILS

The 3000 amp design has external heat fins attached to
the top of the bushing stud. These are shipped separately
along with terminals and hardware, Before assembly, the
lead should be cleaned with steel wool to remove all
oxidation and surface contamination. Assemble the ter-
minals to the lead first. Align outer terminals outward so as
not to infringe on pole spacing when connecting your
leads. Apply a thin coating of the heat transfer compound
(supplied with the assembly) to the lead surface that will be
adjacent to the fins. Attach the fins to the exposed lead
with the clamps provided, see page 129. If capacitors are
required for your rating, the upper strap must be assembled
to the bushing before the terminat is assembled, see page
128.
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Figure 1 — With Capacitors.



ILLUSTRATIONS

Page 129
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HAERT EXCHINGER
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I {/’:\J' i s /_TERN\IMAL
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425 /i\ | J-r _
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Figure 2 — Without Capacitors.
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TEMP CONPENSATED PR SWITCH
7331D28H19
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SFg AND AIR PRESSURE
SWITCHES
Vcap. TUBE
105 X 10 NUT
.88-18 THD.
CHARGED BELLOWS
ASSEMBLY, PS-36
PR. ADJ RUT
! 4.44 x 2.38
3.75 jo ELECTRIC SWITCHES
=1 ¥2 LOW
, fvel #1 HIGH
k50
L 4 MTG FEET
I .25-20 THD.
1.3
4 .25 NPT PR. PORT 1.09
e— 2.4
0 NPT THD.. ELECTRICAL QUTLET
3.00
PS 37 WELL
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SOLON PRESSURE SWITCHES

TEMPERATURE COMPENSATED
PRESSURES SWITCHES

REMOTE BULB TEMPERATURE
SENSING

Temperature Compensated Pressure Switches automati-
cally adjust the operating points of the pressure switch to
higher or lower pressures as the temperature surrounding
a remote bulb varies over a given temperature range.
These switches are used in, but not limited to, applications
where it is desirable to maintain a gas at a constant
density where the gas is contained within a constant
volume.

Temperature Compensation is achieved by mounting a
charged bellows assembly in the housing of the pressure
switch. This charged beliows assembly with a remote
bulb at the end of a capilary tube is linked to the pressure
switch force balance mechanism by a spring, the rate of
which determines the slope of the temperature — pressure
curve. In addition, bi-metal springs are located in the
switch housing to compensate for changes in ambient
temperature surrounding where the beliows actuator of
the charged assembly is located. Thus, only the tempera-

ture change surrounding the bulb creates pressure
changes in the set points of the pressure switch.

Temperature Compensation can be applied to bellows
actuated 5PS or 6PS Solon Pressure Switches. These
switches are buiit to customer specifications particuarly
the slope of the pressure — temperature curve. However,
the foilowing general specifications apptly:

1. All bellows pressure ranges are available from 0-15
PSi through 0-2000 PSI.

2. One to four electric switches are available.

A. 5PS models can be supplied with one or two
electric switches. Two electric switch modeis can
be set to alarm at one pressure and trip at another
pressure setting.

B. 6PS models can be supplied with three or four
electric switches. Each electric switch can be
adjusted for separate or parallel pressure settings.

3. Ambient temperature compensation from -40°F to
150°F.

4.  Pressure compensation from the remote bulb from
-40°F to 140°F.

5. Capilary tube lengths of 8 ft., 16 ft., 24 ft.

6. Buib %" diameter by 3%” long can be supplied with
%" N.P.T. male fitting or '2" N.P.T. male well.



Installation and Operation Instructions

Series P70, P7:
Form 997-203.

Johnson Conirois, Inc.
Control Products Division

1302 E. Monroe St.
Goshen, IN 46526

Series P70, P72

Refirgeration Pressure Control
Single Pole and Two Pole Construction

Application

The P70 single pole and P72 two
pole controls incorporate a load-
carrying contact structure which
provides direct control of A.C.
motors within the control rating.
(See cover label for the electrical
rating.} The P72 heavy duty
controls provide direct control of
motors having integral tine-
interrupting overload protectors
up to 3 H.P., 240 V. single phase.
No starter is needed.

The controls with “ali-range”
construction can be used with
R-12, R-22, R-500 and R-502
refrigerants.

WARNING: On ammonia
installations the ammonia
pressure control should be
mounted separately from the
electrical cabinet.

Operation

The P70 and P72 controls are
available with either CLOSE high-
OPEN low or OPEN high-CLOSE
low contact action. The snap-
acting contacts operate from the
pressure actuated bellows.

The controls have a single “sight-
set” calibrated scale which shows
both the cut-in and cutout
settings. Adjustments can be
made without removing the
control cover.

instaliation
Mounting

The control can be mounted in
any position to a flat surface or
panel board by inserting screws or
bolts through the two hoies in the
back of the control's case. It is
suggested however, that the
pressure connection on the
bellows be above the refrigerant

liquid level of the equipment on
which the control is used. This

prevents possible accumulation of

foreign matter inside the bellows
by providing drainage from the
sensing elements.

CAUTION: Do not mount the
control in a position where dirt,
sediment, or oil will affect the
operation of the controi.

Universal mounting bracket No.
271-51 is available, if required.
{(NOTE: Use only mounting
screws supplied with the controf
to prevent damage to internal
components.)

Do not install this control where
the ambient temperature falls
below -30°F {-34°C) or exceeds
140°F {60°C).

Fig. 2 — Part No. 271-51 standard
mounting bracket.

General Instructions

1. Avoid sharp bends or kinks in
capillary tubing.

2. Be sure pressure controls
installed on ammonia systems
are built for ammonia service.

3. Purge all tubing and lines
before connecting pressure
controls.

4. Make sure control is not
installed on equipment to
thandie a load in excess of
electrical rating.

Fig. 1 — Single function high
pressure controf.

5. Coil and secure excess
capillary length to avoid
vibration. Allow some slack in
capillary to avoid “violin string”
vibration which can cause
tubing to break. Do not allow
tubing to rub against metal
surfaces where friction can
damage capillary.

Wiring

CAUTION: Disconnect power
supply before wiring
connections are made to avoid
possible electric shock or
damage to equipment,

All wiring should conform to the
National Electrical Code and local
regulations. Use copper
conductors only. For maximum
electrical rating of control, see
cover label on inside of controi
cover.

CAUTION: Use terminal screws
furnished in the contact block
{(8-32 x %"). Longer terminal
screws can interfere with switch
mechanism and damage the
switch,

427



Manuat reset lever
{Fip. 3, left) on
independent high or
independent low
pressure cutout
controts. Lever musi
be pushed in and
released to restart
after lockoul occurs.

Fig. 3

If lockout Is supplied on
saisty cutoul
mechanism of "dual”
controle (Fig. 4, left),
lsver provides for
manuasl reset sfter
opsration of high
pressure cutout.

Fig. 4

Sci Screw

Fig.5
Whare it Is desirable for the user 10 Increass or
decrease the DIFFERENTIAL ONLY, external
adjusting knob is supplied on ditfferential screw as
shown in Fig. 5. Knob is provided with stops and
factory assembled 1o permit change only within
specified limits,

Set Screw

Fig. 6

External adjusting knob may be placed on range
screw, as shown In Fig. 6, where it is necessary
for the user 10 raise or lower both CUT-IN and
CUTOUT points (difierential remains constant).
¥nob is provided with stops and factory
assembled o permit adjusiments within specified
limits.

NOTE: Knob is ususlly fsctory assembled In
either position as shown in Figs. 5 or 6 above,
depending upon specifications of ariginal buyer.
However, knob may be changed in the fisid from
the ditierentlal to the range acrew or vice versa by
loosening sel screw, removing knob and indicator
plate and reversing their positions. Assuming that
knob is factory assembied on range screw (Fig. 6)
and sel to Hmii adjustment to 20 psig (140 kPl)
this adjusiment will b approx) ly 10
paig (68 llPl) i knob is placed on ditterential
screw (Fig. 5).

Adjustments

High Pressure Cutout Models . . .
contacts open high; close 1ow.

On high pressure cutout models,
the range adjusting screw "A” (see
Fig. 7) raises or lowers both the

m A A DA ML .kt o _a

by the same amount. Set the
cutout point first by using
adjusting screw "A”. The cut-in
{differential) adjusting screw “B"
changes the cut-in point only. If
the control is equipped with
lockout, the contacts must be
reset manuaily after opening.

Checkout Procedtre

The operating point of the control
should be confirmed by an
accurate pressure gauge.

Before leaving the installation, at
least three complete operating
cycles should be observed to see
that all components are
functioning properly.

Repairs and Replacement

Field repairs must not be made
except for replacement of the
cover or knob. For a replacement
control, cover or knob, contact the
nearest Johnson Controls
wholesaler.

Contacts Close High; Open Low

8 CUTOQUT SETTING
{Changes Cutout
Paint only)

A RANGE ADJUSTING SCREW
Bet CUT-IN point first with
this adjustment. (Changes both
cut-in and cutout points.)

Fig. 7 — Interior view of a heavy duty
single function low pressure control.

Two Pole Dual Function

B CUTOQUT SETTING
{Changes Cutout
Polni only)

N

A RANGE ADJUSTING SCREW

Set CUT-IN point first with this
adjustment. (Changes both cut-in
and cutout points.)

C HIGH PRESSURE

CUTOUT ADJUST-
MENT. (Ditterentlal
tactory set.}

Fig. 8 — Interior view of a heavy duty
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ORDERING REPLACEMENT PARTS

When ordering replacement parts for a Siemens Circuit
Breaker, it is very impartant to give complete information.
This information should include:

1. Breaker serial number (on operator nameplates).
. Type of operator {on operator nameplate).

. Type of breaker.

2

3

4. Rated current of breakers.
5. Rated voltage of breaker.
6

. Description of part - Use instruction book description
insofar as possible.

7. Instruction book reference number.
8. Number of pieces required.

While the operator can be identified by the serial number
alone, afl additional information that is given will serve as a
check to be certain that the part or parts furnished are
correct for the operator in question. Without this serial
number Siemens cannot be sure of the correct identity of
the desired parts.

i any doubt exists as to the instruction book reference
number or the description, a dimensional sketch of the
desired part will help to properly identify it.

Siemens recommends that a supply of repair parts be kept
on hand so that emergency repairs can be made without
waiting for shipment of parts from the factory. A list of
recommended spare parts is sent with the breaker.

Before removing any part to be replaced, observe its function
and adjustment. This usually saves adjustment time during
its instailation.

A\ cruTion

Use of incorrect replacement parts may cause
damage to the circuit breaker.

To prevent:

After replacing any part, all items outfined in the
“Final Inspection, Corrections and Inspection
Summary” section must be checked before operating
the breaker.
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PART REPLACEMENT

Type SP Gas Circuit Breaker

The following parts are most subject to wear in ordinary operation:

Ref. Identification Number
No. Name of Part Number per Unit
r Mechanism house 1061297G06 (Siemens)
1 Type SA-7 pneumatically operated mechanism 72-480-154-015 (SGC)
mechanical parts 72-480-154-015 1
2 Accelerating spring 7249A84H02 1
3f Bell crank lever assembly 1D61297G03 1
4 Bell crank lever 7360D74G04 1
4A Sphere bearing T249A61HO 2
5 Bearing — beil crank 516B8B8HOS 2
6 Reservoir — high pressure — ajr 2D38675H01 1
7 Air compressor — Emglo FWE0 266C488H01 1
7a Air compressor — Emglo FW60T W132021 1
8* Puliey 2284C01HO1 1
9 V belt 2284C01H38 1
10 Check valve 513A271H01 1
11 Motor 3/4 HP — air compressor W641257 1
12 Flexible hose 2283C33H11 1
13 Nergren control valve 5594C58H04 1
e Norgren valve service kit 4042B02H0 —
o Pilot valve section 5494CS8HO3 1
ws Coil assembly 4042B01H1Q 1
wa Norgren pilot valve service kit 4042B01HO1 —
14 Safety valve 72-180-626-101 1
15 Pressure switch and gauge assembly 2870067G05 1
16 Pressure switch — low pressure alarm 516B665H06 1
16 Pressure switch — governor 516B665H06 1
17 Pressure switch — low pressure cutout 516B665H07 1
18 Pressure gauge 1650829H03 1
20 Hand closing jack 72-180-625-501 1 tota!
21 Closing jack handle W109158 1 total
22 Mech. auxiliary switch 72-380-155-501 1
23 Housing and compressor heaters 517B035H02 3
24 Thermostat 266C072H07 1
* Not illustrated.
T Not indicated on illustration.
For Figure 1, Page 1A
I\jOTE: Parts indented are included in the part under which they are indented.
Qrdéf Part by name and identification number — give complete nameplate reading.
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PART REPLACEMENT

Type SP Gas Circuilt Breaker

The following parts are most subject to wear in ordinary operation:

Ref. Identification Number
No. Name of Part Number per Unit
26 Trip coil L 1
27 Control panel

28 Type auxiliary switch, 11 stage 72-480-127-802 1
29 Type ARD relay (52X, 63X) 4 pole 120 V DC 1659B27H05 2
* Operating coil 1253C48G01 2
* Contact cartridge w500006 2
29 Type ARD relay (52Y) 6 pole 120 vV DC 1659B27H12 1
. Operating coil 1253C48G01 1
30 Knife switch — 2 pole 72-113-979-041 3
31 Knife switch — 4 pole 72-113-979-043 1
3z Operation counter 72-180-411-001 1
33 Operation counter spring 72-180-620-001 1
35 Fuse 15 ampere W652103 6
36° Grease W962010 1
arr Grease linkage 00337271095 1
38 Shock absorber 1654B08H02 1
* Toggte switch 9042A73H01 1
39 Temperature compensated pressure switch 7331D28H19 1
40 Pressure gauge S043A61HO1 1

* Not illustrated.

e 48V DC — 72-480-154-014
125 vV DC — 72-480-154-010
250 V DC — 72-2B0-356-504

For Figure 1, Page 1A

NOTE. Parts indented are included in the part under which they are indented.
Order part by name and identification number — give complete nameptate reading.




AIR COMPRESSOR
PARTS LIST

One Cylinder Single Stage

Model FW&0 2% Bore x 1" Stroke
Model FW20 24" Bore x ™" Stroke

PART NO. RESCRIPTION

F1 Crankcase

K2 Bearing Plate

L3 Beaning Ptate Gasket .031

L4 Bearing Plate Gasket .05

K& Beanng Plate Bolt [10 f1.-1b.] (4)
Ya-20 x %

F8 Crankcase Bolt {10 it.-1b.] {4)
Ya-20 1 %

Ke Main Beaning (2)

F11 Qil Seal [before Feb. '76]

Ki1E Oil Seal [after Feb. 76 - 1% OD]

F13 Qil Din Plug "aNPT

Fi14 Fill Cap [inctudes F15]

F15 Fill Cap Gasket

F18 Breather Valve

F17 Breather Valve Retainer

F18 Breather Vaive Stud

F20A Crankshatt

F20 Crankshaft Assembly {F20A and L21K}

1L.21K Connecting Red [Includes K22)

K2 Connecting Red [Includes K221

L22 Rod Bolt w/lock washer [10 ft -Ib | (2)
Ya-20 % 1

K23 10" Flywheel [Inctudes K25}

K25 Flywheet Key (spiroll

PARTS LIST MODEL F & FU

NOTE: The { } number indicates the total number
ol pleces required for a compiste pump reparr.

PART NO. DESCRIPTION

F30 Cylinder

Fa1 Cyhnder Gasket

K32 Piston

K33 Compression Ring (2}

K34 O Ring with Expander

K35 Piston Pin

K36 Pin Retainer (2}

Fa0 Valve Plate

F41 Valve Plate Gasket

K43 Valve Retainer (2}

Ka4 Valve Bumper (2}

Kas Vatve Spring Intake {1}

K46 Valve Spring Discharge (1)

K47 Valve Disg (2)

F50 Head

F51 Head Gasket

K52 Head Bolt 5/16-18x2 [22 1t 1b.] (4)

F54 Filter Insert

F54p Package of air lilter inserts

BSFS54  Filter Mullter Assembly
ncludes glement

LE4E Filter Element anly

Figure 2 — “FW-60" Air Compressor Parts

S“EWL_anT”

Alr MNAarmnsmnnme Pa i

{ IMPORTANT |

When ordering parts. please giva compressor model. senak

numbaer and part number. Order assemblies when possible

PART NO. DESCRIPTION
FUso Head-Unloader Type
Kue1 Unloader Piston
KuB2 “O" Ring
Kue3 Unloader Spring
KUus4 Unloader Washar
KUB5 Unlaoder Retainer
KUg6 Yo u Ya Tube EV

ASSEMBLIES

F119
K145

K146

K132
F133

F100
F140

Fu1eoe

Kuta

Breather Valve Assembly

Suction Valve Assembly - Includes
K47, K45, K44, K43

Discharge Vaive Assembly - includes
K47, K46, K44, K43

Piston. Pins and Rings

Piston Rwng Set inciudes 2 pf K33
and 1ol K34

Gasket Set L3, L4, F31. F41, F51

Valve Plate with Valves installed

mncluding F41 and F&1 Gaskets

Head Assembly FUSO with

Unioaders

Unloader Assembly includes

KL81. KUB2 KUB3, KUB4 and KUBS

. . s




pneumatic operating mechanism

type SA-7

@ il Figure 3 — Pneumatic Operating Mechanism — Type SA-7
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PART REPLACEMENT

Type SA-7 Pneumatically Operated Mechanism

Mechanical Parts
72-480-154-015

The foltowing parts are most subject to wear in ordinary operation:

Ref. Identification Number
No. Name of Part Number per Unit
e Mechanism 1

1 Main cylinder HW13033-1 1

2 Main cylinder gasket 23D7943H02 - 2 -

3 Main closing piston HW13036-1 1

4 Piston ring 7249A42G02 1

6 Retrieving spring — inner 72-180-553-002 1

7 Retrieving spring — outer 72-180-553-001 1

8 Piston rod HY04019-G2 1

9 Bearing 2302992H01 1
10 Packing ring 27D3538H02 1
11 Piston rod lock nut HY04064-1" L
15 Piston rod pin HY04040-1 1
16 Truarc retaining ring HK35004-51 1
17 Piston rod guide roller — right hand HY04111-1 1
18 Piston rod guide roller — left hand HY04110-1 1
19 Cam lever HW13057-2 | 1
20 Holding latch HY04021-1 1
21 Latch spring 72-180-553-003 1
22 Latch pin HY04053-1 1
23¢ Rod end HY04023-1 1
24 Breaker rod end guide rolier HY04110-1 2
25 Rod end pin HW13062-2 1
26 intermediate link HW13114-1 1
27 Intermediate link and closing lever pin HW13062-5 1
28 Closing lever HW13058-3 & 4 1
29 Trip free lever HW13098-2 1
30 Trip free lever and intermeidate link pin HW13047-17 1
31 Trip free lever fulcrum pin HW13047-18 1
32 Trip free lever roller bearing HW13080-3 1
33 Roller pin HW13047-13 1

T Differs from illustration.

For Figure 3, Page 3A

NOTE: Parts indented are included in the part under which they are indented.
Eji‘der part by name and identification nuthbar — give complete nameplate reading,

Dana 102
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PART REPLACEMENT

-Type SA-7 Pneumatically Operated Mechanism

Mechanical Parts
72-480-154-015

The following parts are most subject to wear in ordinary operation:

Ref. Identification Number
No. Name of Part Number per Unit
34 Trip free trigger HY04024-G2 1
35 Trigger pin HW13047-14 2
36 Trigger spring 72-180-553-005 1
37 Spring guide HY04035-1 1
38 Lever spacer HY04042-1 1
40 Retainer pin HW13047-19 1
41 Catch ) HY04025-1 1
42 Catch spring 72-180-553-006 1
43 Catch pin HW13047-11 1
46 Trip free lever stop HY04027-G1 1
47 Latch checking switch 2876C91G01 1
* Throttle lever HW13097-1 1
. Grease W962010 1

NOTE: Parts indented are included in the part under which they are indented.
Order part by name and identification number — give complete nameplate reading.

*Not illustrated.

For Figure 3, Page 3A




PART REPLACEMENT

Type SA-7 Pneumatically Operaled Mechanism
Mechanical Parts

1D61297G06

The following parts are most subject to wear in ordinary operation:

Ref. Identification Number
No. Name of Part Number per Unit
* Mechanism 1
1 Main cylinder 513A086HO1 1
2 Main cylinder gasket 23D7943H02 2
3 Main closing piston 173C170H01 1
4 Piston ring 7249A42G02 1
6 Retrieving spring — inner 72-180-553-002 1
7 Retrieving spring — outer 72-180-553-001 1
8 Piston rod 33A2609G04 1
9 Bearing 23D2992H01 1
10 Packing ring 27D3538H02 1 .
11 Piston rod lock nut 26D1982H01 1
15 Piston rod pin 33A2609H15 1
16 Truarc retaining ring waz2181815 1
17 Piston rod guide roller — right hand J3A2609H13 1
18 Piston rod guide roller — left hand 33A2609H12 9
19 Cam lever 23D2725H01 1
20 Holding latch 512A663H01 1
21 Latch spring 72-180-553-004 1
22 Latch pin 7252A16H01 1
23t Rod end : 4043B91GMN 1
24 Breaker rod end guide roller 33A2609H12 2
25 Rod end pin 512A428H23 1
26 Intermediate link 14C2635H01 1
27 Intermediate link and closing lever pin 512A428H22 1
28 Closing lever 16C4426H0 1
29 Trip free lever 23B82998H01 1
30 Trip free lever and intermeidate link pin 512A428H20 1
3 Trip tree lever fuicrum pin 4042B84H0S 1
3z Trip free lever rolier bearing 230D7924H03 1
a3 Roller pin 512A428H18 1
T Differs from illustration.
For Figure 3, Page 3A
NOTE: Parts indented are included in the part under which they are indented.
Order part by name and identification number — give complete nameplate reading.

Page 3D
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PART REPLACEMENT

The following parts are most subject to wear in ordinary operation:

Type SA-7 Pneumatically Operated Mechanism

Mechanical Parts
1D61297G06

Ref. Identification Number
No. Name of Part Number per Unit
34 Trip free trigger 23B6021G01 1
35 Trigger pin 512A428H19 2
36 Trigger spring 72-180-553-005 1
37 Spring guide 23D5301HO1 1
38 Lever spacer 23D5586HM 1
40 Retainer pin 4042B84H04 1
41 Catch 13C7974G0 1
42 Catch spring 72-180-553-006 1
43 Catch pin 512A428H16 1
46 Trip free lever stop 72-180-614-501 1
47 Latch checking switch wWe66874 1
* Throttle lever 5503C05G01 1
* Grease wW962010 1

NOTE: Parts indented are inciuded in the part under which they are indented.
Order part by name and identification number — give complete nameplate reading.

* Not itlustrated.

For Figure 3, Page 3A
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PART REPLACEMENT

Major Inspection Tool and Parts Kit

S$#1658B22G01

The following parts are most subject to wear in ordinary operation:

Ref. Identification Number
No. Name of Part Number per Unit
item numbers refer to Drawing 1658822

1 Gauge — orifice wear 7249A38H0 1

4 Socket — .31 hex male 72-180-495-501 1

5 Socket — spanner interrupter 72-180-786-801 1

6 Parts kit — major inspection 1658823G01 1

9 Checking gauge 7358D12H14 1
10 Hex Driver W380008 1

NOTE: Parts indented are included in the part under which they are indented.
) Ordef part by name and identification Humber — give complete nameplate reading.

Pana 44
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PART REPLACEMENT

Major inspection Parts Kit
$#1658823G01

The foliowing parts are most subject to wear in ordinary operation:

Ref. Identification Number
No. Name of Part Number per Unit
Item numbers refer to Drawing 1658823

1 "X washer 00659055317 6

2 Gasket — coverplate 16566B57HO2 3

3 Gasket — bushing flange 1656B57HO1 6

4 Seal — guide 1655B37H02 3

5 Ring — seal 1655837H03 3

6 Loctite — type 242 Wo46024 1

7 Grease — Molykote 00337271095 1

8 Grease — Beacon 512A196G04 1

g Grease — Silicone Wa62026 1
10 Dissicant 1657B11HO1 3
11 Tie — nylon wW684314 6
12 Compound — RTV sealant w881015 1
13 Seal 7249457H02 1

NOTE: Pans indented are included in the part under which they are indented.
Order part by name and identification number — give compiete namaplate reading.
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PART REPLACEMENT

5/32 ALLEN
HEAD SCREWS
ADAPTOR
PLATE
8 BIAS SPRING
BOTTOM O\G)
PLATE
3/16 ALLEN 9
Norgren Valve Service Kit HEAD SCREWS \i
S#4042B02H01
The following parts are most subject to wear in ordinary operation:

Ref. Identification Number
No. Name of Part Number per Unit
1 Valve service kit 4042B02H01 1
2 Gasket 4042B02H02 * 1
3 "O" ring 4042802H03 * 1
4 Seat 4042B02H04 * 2
5 "Q" ring 4042B02HOS * 1
* Parts not furnished separately — listed for descriptive purposes only.
NOTE: Parts indented are included in the part under which they are indented.
Order part by name and identification number — give complete nameplate reading.

Paona 8A



SOLENOID ASSEMBLY N\

Norgren Pliot Valve Service Kit

S#4042B01HO1
The following parts are most subject to wear in ordinary operation:

SPANNER
LOCKING SCREW

Ref. Identification Number
No. Name of Part Number per Unit
1 Pilot valve service kit 4042B01HO1 1
2 Gasket 4042B01H02 * 1
3 "O" ring 4042B01HO3 * 2
4 0" ring 4042B01H04 * 1
5 “0O" ring 4042B01HO5 * 1
6 *Q" ring — yellow dot 4042B01H06 * 1
7 Spring 4042B01HOT * 1
8 Gasket 4042B01H0O8 * 1

* Parts not furnished separately — listed for descriptive purposes only.

NOTE: Parts indented are included in the part under which they are indented.
Order part by name and identification number — give complete nameplate reading.




PART REPLACEMENT

RECOMMENDATIONS FOR STOCK — MINIMUM LIST

* 48V DC 72-480-154-014
125V DC 72-480-154-010
250V DC 72-280-356-504

* Prices aid Discounts subject 1o change without notice.

{SGC Mechanism)

Total Rec. for Identification

Quantity Stock Number Name of Pant
1 . Trip coil
1 HY04025-1 Catch
1 HW13038-2 Trip tree lever
1 HYQ4024-G2 Trip free trigger
1 72-180-553-004 Latch spring
1 72-180-553-005 Trigger spring
1 72-180-553-006 Catch spring
1 HW13060-3 Trip free lever roller bearing
2 23D7943H02 Main cylinder gasket
1 266C072HO7 Thermostat
1 266C488H01 Air compressor
1 512A430H04 Rupture disc
1 HY04021-1 Holding latch

O 1 513A271H01 Check valve

2 513A842H01 Bearing
2 517B035H02 Heater
2 W500006 Contact cartridge
1 1124C53H33 "O" ring gasket
1 1253C48G01 Operating coil (ARD) 120 V DC
1 1253C48G05 Operating coil {ARD) 48 VDC
1 1650B29H03 Pressure gauge :
1 1253C48G02 Operating coil (ARD) 250 v DC
1 1654B08H02 Shock absorber
1 1658B22G01 Major inspection tool and parts kit

Pace 8A
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PART REPLACEMENT

RECOMMENDATIONS FOR STOCK — MINIMUM LIST

(Siemens Mechanism)
Total Rec. for Identification
Quantity  Stock Number Name of Part
1 L Trip coil
1 13C7974G01 Catch
1 23B82998H01 Trip free lever
1 2386021G01 Trip free trigger
1 72-180-553-004 Latch spring
1 72-180-553-005 Trigger spring
1 72-180-553-006 Catch spring
1 23D7924H03 Trip free lever roller bearing
2 23D7943H02 Main cylinder gasket
1 266C072H07 Thermostat
1 266C488H01 Air compressor (FW-60)
1 512A430H04 Rupture disc
1 512A663H01 Holding latch
1 513A271HM Check valve
2 513A842H01 Bearing
2 517B035H02 Heater
2 624B094G07 Contact cartridge
1 1124C53H33 “O" ring gasket
1 1253C48G01 Operating coil (ARD) 120V DC
1 1253C48G05 Operating coil (ARD) 48 V DC
1 1650B29H03 Pressure gauge
1 1253C48G02 Operating coil (ARD) 250 V DC
1 1654808H02 Shock absorber
1 165882260 Major inspection tool and parts kit
1 wW132021 Air compressor (FW-60T)
s 483VDC 72-480-154-014
125V DC 72-480-154-010
250V DC 72-280-356-504




PART REPLACEMENT

RECOMMENDATIONS FOR STOCK — MINIMUM LIST

Total Rec. for Identification
Quantity Stock Number Name of Part
1 2283C33H11 Flexible hose
1 22B4C0O1H38 V belt
1 2289C31GMN Shaft seal
1 2876C91GO1 Latch checking switch
1 4042B01HQ9 Coil assembly 48 V DC
1 4042B01H10 Coil assemnbly 125/250 v DC
1 516B665H06 Pressure switch — governor
1 516B665H07 Pressure switch — low pressure cutout
1 516B6685H06 Pressure switch — low pressure alarm
2 7249A33H01 Gasket
1 512A430H04 Rupture disc
1 7351D19G05 Replacement kit
1 72-480-127-802 Auxiliary switch, 11 stage
1 W641257 Motor 3/4 HP
L] 9040A92H01 Gasket — rupture disc — seal
1 9040A92H02 Gasket — rupture disc — compression
1 72-180-626-001 Safety valve
1 9043A61H01 Pressure gauge
1 72-280-380-505 Interrupter Assembly
1200/2000 Amp (72 kV) (31.5/40 kA)
1 72-280-380-501 Interrupter Assembly
1200/2000 Amp (15.5 kV)
1 72-280-380-506 Interrupter Assembly
3000 Amp (72 kV)
1 72-280-380-503 Interrupter Assembly
1200/2000 Amp (72 kV, 23 kA)
Interrupter Assembily

1 72-280-380-504

3000 Amp (48 kV and below)

" These replacement parts include testing and packing instructions.

Dansa QA





