NRC Medium Voltage Circuit
Breaker Training

CHAPTER 2

CIRCUIT BREAKER COMPONENTS
and
OPERATION



Learning Objectives

Describe different breaker closing methods.

Be able to recognize and describe the function of breaker
mechanical components.

Know the difference between the line and load side primary
conductors.

Understand how the breakers are inserted into the switchboard.

Understand the difference between Primary and Secondary current
carrying components.

Understand the difference between main and arcing contacts.
Understand the function of a puffer.
Understand the operating sequence of an operating mechanism.



Circuit Breaker Operation

Breakers can be operated two ways
Manual Operation
Electric Operation



Manual Operation

Manual breakers are
closed by operating a
handle on the front of
the breaker, which will
prime a closing spring,
which closes the
breaker contacts or may
move the contacts to a
closed position via an
operating linkage.




Medium voltage breaker
manual operation

Manual operation is primarily for
maintenance and is performed by
compressing the closing spring with a
manual closing spring charging device,
closing and tripping mechanisms are
normally dual operating and manual
closing and tripping operation is
performed from the breaker front plate.



Electrical operation - Solenoi

b Rail Latch
- MOC Switch Operating

Pin

3. Opening Spring

4. Floor Interlock and
Automatic Tripping
Lever
Closing Coil "CC"
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6. Movable Core

7. Ground Contact

8. Puffer Operating Arm

9. Closing Coil Cut-O0ff
Relay. "X"

10. Closing Cail Cut-OFff
Relay Operator

1. Auxiliary Switch

12. Tripping Latch and Cam
Clearance Adjusting
Screw

13. Trip Magnet "TC"

I4. Closing Latch

15, Movable Core and
Retrieving Spring Pin

16. Retrieving Spring
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The coil pulls a solenoid slug, which actuated the
closing mechanism. Solenoid closing operation was
replaced by stored energy breakers.
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Electrical operation
Stored energy closing
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. Spring Release Magnet and Coil
. Closing Latch

Pole Unit Operating Shaft
Anti-Close Interlock Screw

. Closing Stop Roller
. Ratchet Wheel
. Crank Shaft
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Stored Energy Mechanism: Spring Charged

Shaft in Breaker Closed Position
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8. Mechanism Frame 14
9. Closing Spring 15
10. Connecting Rod 16
11. Driving Plate and Motor Ratchet Lever Assembly 17

12. Manual Ratchet Lever and Holding Pawl Assembly 18

13. Clearance .010 to .030, Breaker Closed

19

4

. Closing Trigger
. Main Crank

. Driving Pawl

. Holding Pawl

. Motor

. Crank Assembly



MAIN CURRENT CARRYING
COMPONENTS

The phase or pole design in all breakers
will consist of some or all of the following
components.

Primary disconnects.
Primary conductors (Bushing)
Moving contact arm

Contacts
Puffer device




Primary Disconnects.

Left is common
floating -
female style
disconnect

Right is GE
male style
disconnect



Primary bushing and puffer
device

This is the rear of an
ABB 5 HK breaker.
There are 6 primary
bushings with primary
disconnects attached
White round discs in
between the primary
bushings are puffer
nistons




Moving contact arm and
contacts

We will be using the Magne-Blast and DHP Contact structure to demo
the contact assemblies

The moving contact arm is silver plated copper
and connects to the primary bushing at a pivot
point on the load side primary conductor.

Arcing and main contacts are connected to the
stationary side bushing and the moving contact
arm




Vacuum Breaker Contacts
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There are only main
contacts within a vacuum
bottle. The commonly
used materials for
vacuum breakers are
either copper-bismuth or
copper-chrome alloys.
The shape is also
important and two basic
shapes are used cupped
axial magnetic design
and a slotted design.




Closing Shaft and Link

We will be using the class breakers to show closing shaft designs

T
O

ne closing shaft is the device that connects the
perating mechanism to the insulated links that

operate the moving contacts. The closing shaft
has different names depending on the breaker
manufacturer:

Crank shaft

Jack shaft

Pole operating shaft
Main Shaft



Operating Mechanism

We will be using the Magne-Blast and DHP operating mechanisms to
demo the following breaker components

Closing arms/lever or closing cranks: The arms
attached to the closing shaft.

TriF Latch: The latch, which rests on the trip latch
roller when the breaker is closed. Trips the breaker

when closed.

Trip Latch Roller: Roller that rests on the trip latch.



Operating Mechanism-continued

Closing Roller: The roller on the mechanism
linkage. The closing roller rides on the closing
cam during the close operation.

Closing Cam: The closing cam is a drop cam
shape design and pushes the breaker linkage to

the close position.
Prop Larch (DHP = Tri

pping cam): Latch used

to hold the mechanism in the closed position

after closing to allow t
recharge.

ne mechanism to



Breaker Operating Sequence

Shaft in Breaker Closed Positio

A charging motor or
manual charge handle
operates the charging
crank and pushes a
ratchet wheel to
compress the closing
spring. When the
breaker reaches the
charged position and the
closing latch is holding
the closing spring in a
fully compressed position
Item 2 and 5



Breaker Operating Sequence
b

The trip latch will now
be in a position to
hold the mechanism
in a closed position
when the close
operation is initiated
Item 10 and 18

b. -Breaker Open and Closing Spring Charged



Breaker Operating Sequence

C

When the close latch is

moved t

he closing spring

will drive a closing cam
and engages the closing

mechani
mechani

sm linkage, the
sm linkage is

attached to the operating

shaft, w

hich in turn is

attached to the moving

contacts

, and the breaker

will close. (Figure 2-7¢)



Breaker Operating Sequence

For the breaker to remain in the
closed cFOSItlon the linkage has to
be held in a closed position by the
trip latch.

To allow the breaker to recharge
and remain closed the breaker will
use a prop latch (DHP = Tripping
Cam) In co Junctlon with the trip
latch to hold the mechanism in a
closed position. This will allow the
mechanism to recharge. See
Figure

To trip the breaker the trip latch is
moved allowing the mechanism
toggles to collapse.



Springs

Closing Springs: provide the energy to close the
contacts

Opening Springs: open the breaker during a trip
operation
Other breaker Springs:

Trip Latch Spring: Resets and holds trip latch in
position.

Close Latch Spring: Resets and holds close latch in
position.

Prop Latch Spring: Pulls the prop on to latch




RACKING MECHANISM

This is a ABB HK
racking mechanism

During work shop the
DHP Racking
(Levering Device)
mechanism will be
shown





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket true
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /UseDeviceIndependentColor
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages false
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [612.000 792.000]
>> setpagedevice


