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Introduction

The Westinghouse Systems Pow-R Breaker is an en-
cased power breaker designed to provide benefits of
special interest to designers and users of power distri-
bution systems. These instructions cover the descrip-
tion and operation of Systems Pow-R Breakers and
their draw-out mechanisms in the 250. 800. 1600. 2000.
2500. and 3000 amp frame sizes. See Figure 1.

Systems Pow-R Breakers must be applied within their
published ratings in accordance with UL and NEMA
standards defined as “"Usual Service Conditions.” Sys-
tems Pow-R Breakers are available for standard inter-
rupting capacities (100.000 amps at 480 volts). or high
interrupting capacities (150.000 amps at 480 volts).
See Table 1. High interrupting capacity breakers are
distinguished from standard I.C. breakers by their
light grey operating handle. Special lower 1.C. breakers
are available in 250, 800. and 1600 amp frames. Sys-

tems Pow-R Breakers are assembly rated for applica-
tion at 100% of their continugfis current rating.

Systems Pow-R Breakers are‘ayailable in either draw-
out or fixed mounted §tyles. In the case of fixed
mounted breakers. the sections of this book referring
to draw-out rechanismylevering device. and draw-out
procedures will notyapply.

If you follow these instructions carefully you will real-
ize the full eapabilities of this equipment. Therefore:

PEEASESFTUDY THESE INSTRUCTIONS
AND, UNDERSTAND THEM. STUDY THE
BREAKER AND ITS MECHANISMS CARE-
FULLY BEFORE ATTEMPTING TO OPER-
ATEIT ON AN ENERGIZED CIRCUIT.

SPB-100 Series—3000 Amps

SPB-50 Series—800 Amps

SPB-65 Series—1600 Amps

Fig. 1 Systems Pow-R Breaker's Three Frame Sizes.




Table 1 — Interrupting/Short Time Ratings

Series SPB-50 SPB-65 SPB-100 SPB-150
Frame
Continuous Ampere Rating 250A 800A | 1600A | 250A 800A 1600A 2000A 2500A 3000A| 250A 800A 1600A 2000A™ 2500A 3000A
Short Time Rating* 25KA 25KA | 35KA | 25KA 25KA 35KA 35KA 35KA 35KA | 25KA 25KA 35KA 51KA “51KA 51KA
Max.Short Time
Delay (Cycles) 18 18 18 18 18 18 18 18 18 18 18 18 18 18 18
In(t:errupting 240 [ 65 65 85 100 100 100 100 100 100 | 200 200y, 200} ¥ 200 200 200
apacity
KA RMS 480 | 50 50 65 100 100 100 100 100 100 | 150 £150y, 150 150 150 150

Symmetrical Amps
@ AC Rating Volts | 600 | 42 42 50 65 65 65 85 85 85 100 9100 100 100 100 100

*Short Time Rating (RMS Symmetrical Amps) in 600 V., 50/60 Hz System with X/R Ratio of 6.6.
Note: All Systems Pow-R Breakers Equipped with Pow-R Trip 7 Trip Devices.

Section 1—Handling the Breaker ant\Draw-out Mechanism

1.0 HANDLING

Before you begin uncrating your new Westinghguse
Systems Pow-R Breaker and draw-out mechanismy
read and understand these directions. If you follow
them. you will be sure that you have caused no damage
to this highly sophisticated equipment.

The Westinghouse Systems Pow-R Breakeg andsdraw-
out mechanism is delivered in two crates. The larger
crate is the stationary portion of thefdraws=out mecha-
nism: the smaller is the breaker itself. Heed the follow-
ing instructions. and uncrate the{drawéout mechanism
first.

1.1 UNCRATING THEDRAW-OUT MECHANISM

Set the draw-out grate i position. with arrows point-
ing up. as shown intFiguref?.

Fig. 2 Uncrating the Draw-out Mechanism.

Remove the top fourboards and cardboard. If you use
a crowbar. as shownghere. be certain to clear all splin-
ters and wded chips off the equipment before mount-
ing. Dondtasemove any protective covering till the unit
is completely uncrated.

Attach overhead crane lift to center bar of draw-out,
using a wide strap. wrapped several times around the
center of the bar.

Raise the draw-out mechanism as shown in Figure 4.

Refmeyejythe sides and internal shipping braces.

Loosen the four crating bolts at the bottom corners of
the frame. Then remove protective covering. See
Figure 3.



~a— Lifting Strap

Crating Boltss(4)

Fig. 3 Draw-out Mechanism Ready for Liffing.

1.1.1 Mounting the Draw-out Mechanism

With the red indexing lever facing you on the right. as
shown in Figure 5, mount the draw-out mechanism
into the switchboard. See Figuregdl, 32, and 33 for
mounting dimensions. Use, th€ strap for balance as
you align the unit with the meunting holes.

After mounting. refer to{Figure 6, and remove the
tapes which hold theW%extension rails in place. Lift
slightly on both rails tojslide them all the way out.
Make sure thegfatehet'handle on the right is pointing
straight down\

Indexing Lever

Mounting Holes (4)

Fig. 5 Mounting the Draw-out Mechanism.

Lever Block and Bracket

Indexing Lever

Ratchet
Handle
(Pull Out

to Operate)

Extension Rails

Fig. 4 Balancing the Draw-out Mechanism.

Fig. 6 Draw-out Mechanism Components.



Remove Tape

Alignment Post (2)
Self-aligning Contact Plate

Fig. 7 Removing Tape from Secondary Control Blocks.

For draw-out frames equipped with secondary control
blocks, refer to Figure 7 and remove the tape from the
contact openings. Note: Secondary control block
mounting plate is self-aligning.

1.2 UNCRATING THE BREAKER

Place breaker crate in position with arrow pointing
up. See Figure 8.

Remove the top of the crate. If a crowbartis,used. do
as shown in Figure 8: place the bar onlyaat the €dges of
the crate, and use a mallet to driveithe bar. Do not
push down with the crowbar; prygup instéad.

Remove envelope with instruction leaflet from crate,
see Figure 9. and keep leaflet handy for reference.
This envelope also contains labels for the enclosure
door as well as the door escutcheon. (See Figures 16,
17. and 21.)

Carefully remove sides of the crate and,internal ship-
ping braces.

1.3 MOUNTING THE BREAKER IN THE
DRAW-OUT MECHANISM

Be sure that the draw-out has?
A. Extension railsgpulled out to their full extension.
See Figurg6.

B. Tape removedyfrom secondary control block con-
tact openingsy See Figure 7.

Internal Instruction Leaflet

Braces (3)

Fig.9 Breaker Crate with Lid Removed.

Pry UP at
Corners
Only

Lifting Strap —&,

Balance
Breaker
When

Moving

Draw-out
Wheels

Fig. 8 Proper Use of Crowbar for Uncrating Breaker.

Fig. 10 Breaker Lifted from Crate.



Use a wide strap attached to an overhead crane for
lifting. Tilt the breaker forward on the bottom of its
crate, slip the strap beneath it. placing the strap be-
tween the two draw-out wheels on each side. as shown
in Figure 10. in its most balanced position.

Raise the breaker with the crane. Hold breaker’s side
to assure firm balance.

Lower all 4 wheels of the breaker onto the top of the
extension rails.asshown in Figure 11. The front wheels
on the breaker will fit into a depression at the front-
most part of the rails. and the breaker will rest there
securely.

Remove the strap. It will slide out between the breaker
and the extension rails. For use in projecting the in-
dexing lever through the breaker cell door, a molded
escutcheon (see Figure 16). is provided for mounting
to the breaker cell door. Mounting dimensions are
shown in Figures 31. 32. and 33. With the cell door in
place. attach escutcheon to outside of enclosure doof®

Place the breaker in “test” position. (See Section3.2.2
and Figures 17 and 20.) With the position{indigation
label provided (see Figure 17). peel off4he adhesive
backing on the label and place the label on eseutcheon
so that the “test” position indicator ling§ upycorrectly
with indexing lever white dot.

Extension
Rail Front Wheel Depression

Fig\l1 Placing the Breaker on the Extension Rails.

1.4 MOUNTING FIXED MOUNTED BREAKERS

For partial outline dimensions refer to Figure 12.
Complete mounting dimensions for fixed mounted
Systems Pow-R Breakers areffound on the following
outline drawings:

Outline drawing No.2614D49—250 A and 800 A.
front and rear conngcted

Outline drawing Ne. 2614D48— 1600 A. front and
rear connected

Outline drawing No#2614D50—3000 A, front con-
nected

Outlinegdrawing No. 2614D47—3000 A. rear con-
nected

By follewing the correct outline drawing in each case,
mounting should present no difficulty. Mounting
flanges should be supplied by the switchboard builder.

NOTE: If the fixed mounted breaker is electrically
operated, care must be taken during mounting not to
damage the fuse holder. See Figure 13.

ALSONOTE: If a key interlock is used, care must be
taken during mounting not to damage the rotating
tripper. See Figure 65.
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Section 2—Description

Optional
Trip Mode
Indicators

Pow-R Trip 7
Trip Unit

Manual
Charging
Handle

Primary
Disconnect
Stabs

Spring
Loaded
Moving
Mounting
Frame

Trip Function
Adjustment Knob

Sealable Transparent Cover

Electrical Motor Fuse
Push-To-Charge Button

Draw-out Breaker—Electrically Operated.

Secondary Control Contact Blocks
(4 Blocks/48 Contacts Max )

Alignment
Receptacle
(2)

Draw-out Breaker—SRear View.

Primary Terminals

:

Terminal
Blocks—
Secondary
Control
(Max. 24
Each Side)

Fixed Mounted Breaker—Manually Operated.

Fig. 13 Systems Pow-R Breaker Styles.

2.0 GENERAL

The three physical frame sizes ofuthe Systems Pow-R
Breaker accommodate allfeontinuous current ratings
from 160 through 3000 ampswAll three frame sizes
have the same depthywidth¢d'and pole spacing, with
height the only vagiable dimension. See Figure 12.

2.1 BREAKER
Refer to Rigure, 13-

The breaker terminals are at the top and bottom of
the breaker*frame, in the rear. Fixed front connec-
tions foricable and bus bar are available in fixed
mounted breakers in the 250, 800, and 1600 amp frame
ratings. Extended front terminals are available in 2000,
2500. and 3000 amp frame ratings. Fixed rear connec-
tions are available in all fixed mounted breaker frames.

Contact position and stored energy status are clearly
indicated by color coded indicators on the breaker
front cover. Buttons for push-to-close and push-to-
open are located below the status indicators. Electri-
cally operated breakers also have a push-to-charge
pushbutton.

The lever for manual charging of the breaker spring
is on the right-hand side of the breaker front. A dark
grey lever indicates standard or special lower inter-
rupting capacities; a light grey lever indicates higher
interrupting capacities.

On the left side of the breaker front is the Pow-R Trip
7 trip unit. [tincludes the standard adjustments of am-
pere setting, long-time delay. and instantaneous pick-
up. Optional adjustments include short time pick-up,
short time delay, ground fault pick-up, and ground
fault time delay. Adjustments are made with the white
knobs. clearly identified as to function.

The trip unit also includes the rating plug, and the
optional indicators for breaker tripping on overload.
ground fault, or short circuit.

On breakers with an electrical operator, a fuse for
motor protection is located on the upper right edge of
the frame.



2.2 CONTACTS
Refer to Figure 13.

Primary disconnect stabs are located on the back of
the breaker. Secondary control contacts on draw-out
breakers are plug-in terminal blocks, also located on
the rear of the breaker. On fixed mounted breakers.
terminal blocks are provided on each side of the
breaker as an option and as required for secondary
control wiring (max. 24 points each side).

2.3 DRAW-OUT MECHANISM

Refer to Figures 6 and 17.

The draw-out mechanism includes an indexing lever
with a red indicating handle that also serves as an
emergency manual trip lever. An indexing bracket is
mounted on the right-hand side of draw-out mounted
breakers. Positive indents are providedfor each draw-
out position: “Connect,” “Test 2 ‘Diseonnect.” A
ratchet handle below the right-hand extension rail pro-
vides the means for cranking thefbreaker‘into each of
these draw-out positions. Selfscgntained extension
rails are provided for moving@the“breaker into the
“Withdrawn” position. Thé%ell door can be closed in
all but the “Withdrawnspesition. A molded escutch-
eon is provided for attaching'to the breaker cell door
for mounting of thesindexing lever label. This label
indicates the draw-out pesition of the breaker.

Section 3—Basic Operating Instructions

3.1 BREAKER

All basic breaker and draw-out operations can be per-
formed from the front of the breaker, with the excep-
tion of the inspection of the primary and secondary
disconnects in draw-out mounted breakers. For that
operation, see Section 3.2.3—Rotation on the Draw.-
out Mechanism. Suitable electrical and mechanical
interlocks are provided to preventincorrect operation
of the breaker.

3.1.1 How to Charge Manually

To charge either a manual or electrically operated
breaker manually. push or pull up“en the charging
handle. See Figure 13. The handle’is shaped to make
manual charging easy, when the'breaker is located in
either a low or high positigh®within a switchboard
enclosure. Four full strgkesforfseveral partial inching
strokes can be used. Whemthewspring is fully charged,
the yellow “charged” imdicator will appear in the
stored energy window on she breaker front cover.
When the mechanismiigfully charged the handle stops
and will return to normal position when released.
Manually operated breakers have multiple charge-
close provisions which allow the following possible
operating ‘sequence: charge-close-recharge-open-
close-open.

3.1.2 How to'€harge Electrically
Referite Figure 13.

Withathe internally mounted electrical operator, all
that is required to charge the breaker locally is to mo-
mentarily push the yellow “Push-to-Charge™ push-
button on the front of the breaker frame. Electrical
charging requires approximately 3 seconds. When
fully charged. the yellow “charged” indicatcr will ap-
pear in the stored energy window on the breaker front.
The electrical operated version also has multiple
charge-close provisions which allow the following
sequence: charge-close-recharge-open-close-open.
Terminations are provided for optional remote charg-
ing as well as automatic recharging following either an
“opening” or “closing” operation. Refer to Section
5.3 and connection diagram 1366D30.

3.1.3 How to Close
Refer to Figure 13.

All that is required to close the breaker locally is to
push the mechanical “Push-to-Close” pushbutton.
Pre-charged breakers may be closed remotely via a
spring release solenoid which is standard for electri-
cally operated breakers (Section 5.3) and optional for
manually operated breakers (Section 5.2). (Refer also
to connection diagram 1366D30.) For special applica-
tions, local manual closing may not be desired. Pro-
visions are available in the form of a manual closing
blocking adaptor to prevent this action except by au-
thorized personnel. (Refer to Section 5.13.)



Before attempting to close the breaker locally, the
yellow stored energy window indicator must read
“charged.” Electrical interlocks are provided to pre-
vent remote closing unless the closing energy is fully
charged and the mechanism is ready to be closed.

3.1.4 How to Open
Refer to Figure 13.

Opening the breaker locally is accomplished with the
mechanical “Push-to-Open” pushbutton on the break-
er control faceplate. Breakers may be opened remotely
via either a shunt trip device (Section 5.1) or an under-
voltage release (Section 5.5) depending upon the ap-
plication requirements. For maintenance and/or
safety requirements, a push-to-open padlockable adap-
tor is available to hold the breaker in the “open” posi-
tion. Refer to Section 5.12.

3.1.5 How to Discharge Stored Energy without
Closing Breaker

Refer to Figure 13.

As a safety feature, it is possible to discharge the
breaker's stored energy locally without clesing?the
breaker. This is possible in both manually;and electri-
cally operated breakers. The action ‘inyolved in re-
leasing the stored energy withougfclosing’” the main
contacts causes an abnormally high shock condition
on the breaker and should be quoided except for emer-
gency reasons. There are twe ways to release this
stored energy when the brgaker isyin the “Open” posi-
tion:

1. Fixed Mounted or Draw-out Breakers:

First, depress apd hold the Push-to-Open pushbut-
ton and themdepréss the Push-to-Close pushbutton.

2. Draw-olit Breakers:

Raise‘the fed indexing lever (Figures 15 and 17) to
the uppermost position.

When the breaker is in the “Closed” and “Charged”
pasition, €ither of the above actions will simultaneous-
ly open the breaker and discharge the stored energy.

CAUTION:

With the breaker in the “Closed” position and with
the mechanism “Charged” and should the local “Push-
to-Close” button be accidentally depressed, then the
energy will be released and the breaker could “shock”
open. Therefore, care should be exercised to avoid
this operation.

The stored energy cannot be discharged without clos-
ing the breaker from a remote location.

Indexing Lever

Extension Rails

Fig. 44 Moving the Breaker from “Withdrawn” to
“Disconnect” Position.

Indexing
Lever

Breaker
Indexing Bracket

Lever Block In
Disconnect Position Slot

Fig. 15 Indexing Bracket in “Disconnect” Position
(Breaker Removed for Clarity).

Fig. 16 Molded Escutcheon for Mounting to Breaker
Cell Door.
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3.2 DRAW-OUT MECHANISM
Refer to Figures 17 and 19.

Movement of the breaker on its draw-out is easily
accomplished by using the draw-out indexing lever
and ratchet crank. With one exception (see 3.2.1), the
indexing lever must always be lifted before any draw-
out movement is begun, and it must be held until the
indexing lever block clears the slot for the position
being vacated. Complete instructions are given for
racking the breaker in and out of the cell using the
draw-out mechanism on NP235P001HOI attached to
the rear of the cell door - see Figure 21.

3.2.1 Moving the Breaker from Withdrawn to
Disconnect Position

To move the breaker from the “withdrawn” position
at the end of the extension rails to the “disconnect”
position, push the breaker back on the rails as shown
in Figure 14, until the lever block drops in the discon-
nect slot. This is the one and only time that the index
lever need not be lifted prior to a breaker racking
operation. In this case, the lever cams up and down
automatically. See Figures 15 and 17. At this timefthe
extension rails can be pushed to the stored position:
Note: Prior to any movement into or out of the ‘#with=
drawn” position, the ratchet handle should be pulled
out and rotated to avoid its blocking the jbreaker’s
movement.

3.2.2 Moving the Breaker between Disconnect; Test,
and Connected Positions

To move the breaker from the{{'disconnect” to the
“test” position, lift the indexingslevemto its uppermost
position so that the lever block avilliclear the indexing
bracket as shown in Figure 18.3]tds very important to
always lift the indexifig leyverte,its uppermost position
when moving fromi-ongfposition to another. Pull out
the ratchet handle anderank it clockwise, as shown in
Figure 19. After the leverblock has cleared, you can
release the indexing lever. When it drops into the next
position, the breakér is in the “test” position. See
Figures 16 and 20.

The deadfront shield - see Figure 21 - is installed on
the breaker with the matching pieces in the cell - see
Figureésadi, 32, and 33 - to protect the operator should
theabreaker be operated in the “Connected” position
with the cell door open.

Bhe shield attached to the breaker should be installed
when the breaker is placed in the “Disconnect” posi-

DISCONNECT TEST CONNECTED
SLOT SLOT  SLOT

=
INDEXING

LEVER BLOCK LEVER

BREAKER INDEXING
BRACKET
WITHDRAWN TO DISCONNECT

PUSH BREAKER TO DISCONNECT POSITION WITHOUT RAISINGTHE
INDEXING LEVER. MOVE EXTENSION RAILS TO THE STORED POSITION.

DISCONNECT TO TEST,
TEST TO CONNECTED,
CONNECTED TO TEST, OR
TEST TO DISCONNECT

LIFT_ INDEXING LEVER COMPLETELY BEFORE CRANKING BREAKER.
HOLD THE LEVER RAISED AND CRANK UNTIL THE.LEVER BLOCK
CLEARS THE INDEXING SLOT. THEN, RELEASE THE LEVER.JGONTINUE
CRANKING UNTIL THE LEVER BLOCK DROPSJIN THE NEXT $LOT
DISCONNECT TO WITHDRAWN

WITHDRAW RIGHT AND LEFT HAND EXTENSION RAILSSLIFT INTER
LOCK LEVER COMPLETELY AND PULL BREAKER OUT.

THE RATCHET PULLS OUT FOR EASE OF CRANKING AND THEN MUST
BE REPOSITIONED TO CLOSE THE DOOR;

CAUTION

WHEN OPERATING THE GRANK /THE)LEVER BLOCK MUST CLEAR

THE INDEXING SLOT FOR PROPER OPERATION AND TO PREVENT

MECHANISM DAMAGE To TR'P
WESTINGHOUSE,ELECTRIC CORP. LIFT HANDLE

235P001HO1 MADE IN USA. *

Indexing Lever Label—First attach escutcheon
to outside of enclosure door. (See Figures 16, 31,
32, and 33:) Place the breaker in “test” posi- TEST
tion'(see Figure 20). Peel off adhesive label o ——o
backing,and place label on escutcheon so that ~ FENYIYINInia)
“test”’ position indicator on label lines up with [ ™
indexing lever.

CONNECTED

Fig. 17 Schematic of Operation of Indexing Bracker and
Lever.

tion prior to its being racked into the “Test” position.
If rotation of the breaker for inspection is desired, the
shield should be removed in the “Disconnect” position
prior to the breaker being pulled into the “With-
drawn” position.

To move the breaker from “test into “connected.”
repeat the procedure of lifting the indexing lever to its
uppermost position and cranking the ratchet clock-
wise. Be certain to hold the indexing lever up until
the lever block has cleared the test slot as shown in
Figure 22. When the slot has been cleared. you can
release the lever. When it drops into the next posi-
tion, the breaker is in the “connected” position. See
Figure 23.

Self-aligning contact posts, see Figure 24, fitinto cone-
shaped receptacles in the rear of the breaker to self-
align the secondary control contact blocks.

To remove the breaker from “connected” and place
it in “test” or “disconnect” positions. first reverse the
ratchet to counterclockwise position. then follow the
procedure above. Always be sure to lift the indexing
lever to its uppermost position as you crank the ratch-
et until the lever block has cleared that slot on the in-
dexing bracket.



Disconnect Slot Lever Block

Fig. 18 The Lever Block Clears the Slot as the Breaker
Is Moved Out of the “Disconnect” Position.

Turn Ratchet Handle
Clockwise to'Mave
Breaker Inj}
Counterclockwise
To/Move Breaker Out

Deadfront Shield

Attach Labels to
Enclosure as Shown

Fig. 21 Deadfront Shield Installed.

Disconnect Slot  Test Slot

Lever Block

Fig. 19 Operating thefRatchet Handle to Move the
Breaker In.

i

Disconnect Slot  Lever Block In
“Test” Position Slot

Fig. 22 Lever Block Clearing the “Test” Slot.

Disconnect Test  Lever Block in

Slot Slot  “Connected” Position Slot

Fig. 20 Lever Block Locked into the “Test” Position Slot.

Fig. 23 Lever Block Locked into “Connected” Position.




To move the breaker from *“disconnect” to “full with-
drawn” position, pull out the extension rails to their
full extension. Then lift the indexing lever to its upper-
most position and pull the breaker out to the end of
the extension rails. See Figure 14. Before moving the
breaker, position the ratchet handle so that it does not
block the movement of the breaker into the “with-
drawn” position.

3.2.3 Rotation on the Draw-out

If rotation of the breaker on the draw-out is desired
for inspection, the deadfront shield must first be re-

Secondary Contact Post
Alignment Post (2) Receptacle

moved. Removal of the shield should be performed
while the breaker is in the “Disconnect” position, be-
fore it is pulled into “Withdrawn” position. Then,
before beginning the rotation, make sure that“the
breaker is fully withdrawn, with the front wheels in
the depressions in the front of the extensien rails.

Lift the front of the breaker so thatjthe front wheels
are off the extension rails, and pull forward as shown
in Figure 25.

NOTE: For 250 and 800 Amp-¥frames in a minimum
height cell size, breakers must be rotated on front

Fig. 24 Secondary Control Contact Blocksare
Self-aligning.

Fig. 26 Moving the Breaker's Back Wheels into the
Front-wheel Depression on the Rail.

Front Wheel Depression

Secondary
Control
Contact
Assembly

Fig. 25 Lifting the Front Wheels of the Breaker Off the
Rail for Rotation. 250 and 800 Amp Breakers in a
Minimum Height Cell Size Must Be Rotated on Front
Wheels in Opposite Direction from That Shown.

Fig. 27 Lowering the Breaker into Reversed Position.

A,



wheels in opposite direction from that shown in Fig-
ure 25. To return breaker to its “front” position, pro-
ceed as shown in Figures 29 and 30.

Keep pulling forward on the breaker, see Figure 26,
until the back wheels move into the depression where
the front wheels sat on the end of the extension rail.

As you turn the breaker, be careful of the compart-
ment opening. Don’t lift or put pressure on the secon-
dary control contact block assembly on the back of
the breaker. Turn it by holding the top or bottom as

13

shown in Figure 27. Be certain all four wheelsfrest on
the extension rails. See Figure 28.

The breaker can be rotated through 360°. So, to re-
turn it to its regular position, liftgon the bottom as
shownin Figures 29 and 30yandireturn the front wheels
to their original depressionsyin the extension rails.
Again, do not put presgure on, or lift with, the secon-
dary control contact block assembly on the back of
the breaker.

Return breakerf@desifed position. Replace deadfront
shield when breakeris in “Disconnect” position.

Fig. 28 Breaker in Reversed Pogitiomyfor Primary and
Secondary Disconnect Inspection.

Fig. 29 Lifting the Breaker to Return it to Upright
Position.

Fig. 30 Lowering the Breaker into Upright Position.

3.2.4 Removing Breaker Molded Cover
Refer to Figures 37 and 38.

Remove the breaker cover by first taking out the two
screws on top of the charging handle. Slide the charg-
ing handle down after removing the screws. It will
pull off. Then remove the cover screws. If the breaker
is electrically operated, remove the motor fuse holder
as well. After removal of the cover screws, the cover
can be taken off with no difficulty.

NOTE: It is recommended that the breaker be in the
fully withdrawn position or on a work bench before
removing the cover. Also, the breaker contacts should
be open apd the stored spring energy discharged. The
mechanism is electrically isolated from the primary
conductors: however, for fixed mounted breakers all
control power to the accessories should be discon-
nected to avoid accidental contact with energized
leads or breaker operation with the cover removed.
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Fig.33 Systems Pow-R Breaker Draw-out Mounting Frame—23000 Amp.




17

Section 4—The Pow-R Trip 7 Trip Unit

4.0 GENERAL
Refer to Figures 34, 41, 42, 43, and 44.

Systems Pow-R Breakers are equipped with the Pow-R
Trip 7 trip unit, which has a complete range of ad-
justable trip functions and characteristics. The trip
unit module itself is common to all frame sizes and is

Ratings
Adjustments: .8-.9-1.0 Times
Plug Value (Ampere Settings)

Frame |Plug
Ratings | Ratings® | Max. | Min.

Frame |Plug
Ratings | Ratings®| Max. | Min.

3000 3000 | 3000|2400 | 800 800 | 800 | 640

700 | 700 | 560

2500 | 2500 | 2500 | 2000 600 | 600 | 480
1 500 | 500 | 400

2000 | 2000 | 2000|1600 300 | 500|400
1600 | 1600 | 1600 |1280 300 | 300.] 240

looo | 1000 B00| 250 | 250 | 280 |20

225 225 | A80
200, | 2004160

*Load side cable or bus bar to be sized to the plug rating.

Pow-R Trip 7

Trip Indic: s: Push to Reset

Ground Short
. Circuit .

Overload

Ampere Selling
tinuous

Conl
8K\

Instantaneous
X

3000 Amps.

Catalog No. 83PB3000

X - Plug Rating 3000 Amps.

Reler lo LL. 15044

Short Delay

Pick
S 4

2X

designed to plug into compatible breaker frames. In-
terlocks prevent incorrect applieation between non-
compatible breaker frames. In"Pow-R Trip 7, all re-
quired control power is derived,from the fault initiat-
ing the tripping operation/No,external control power
is required. Optional, tripimade indicators when sup-
plied are located at theitop front of the trip unit. Fol-
lowing a tripping aetion, the indicator relating to the
tripping cause &ill\ipop out” approximately one quar-
ter inch. The“trip mode indicator must be reset before
it can operate,again. However, failure to reset will not
affect the\trip unit's tripping operations. To reset the
indicator, depress it with a small screwdriver or pencil
through thegyhole provided in the transparent cover.

4.1 RATING PLUGS
Refer to Figure 34 and Figure 35.

Interchangeable rating plugs make available several
different ampere ratings within a given frame size.
Rating plugs are mechanically arranged to prevent
insertion into non-compatible trip units. The rating
plug is interlocked with the tripping mechanism to
automatically open the breaker upon plug removal.
The breaker remains “trip free” with the plug removed.

Adjustment Knobs
(7 Max.)

Loosen Screw
to Remove Plug

Rating Plug

Fig. 34 Pow-R Trip 7 Trip Unit with All Available
Adjustments and Optional Trip Mode Indicators
(Maximum Number of Adjustments Shown).

Fig. 35 Interchangeable Rating Plug Being Removed.
(Breaker Covered Removed for Clarity)



Fig. 36 Seal on Pow-R Trip 7 Trip Unit Transparent
Cover.

4.1.1 Removal of Rating Plug
Refer to Figure 35.

In order to remove the rating plug. loosen the screw
in the plug's center with a screwdriver. It requires
many turns. since the plug engages a mechanical in-
terlock inside the breaker. The breaker should be
open before the rating plug is removed. However. if;
it is not. then as the screw is turned the breaker will
open. Should the breaker be *Open™ and the closing
energy stored. this action will not discharge the stoped
energy.

4.2 ADJUSTMENTS
Refer to Figures 34 and 35.

All adjustments in the trip unit are madeyby switching
plugs. operated by rotary knobs which move the plugs
in discrete steps. To set an adjustment. pull out the
knob. turn to the desired sefting..and re-insert the
switching plug until the plug sufface is flush with the
face of the trip unit. Aftertall desired settings have
been made. the trafsparént cover over the trip unit
face (Figure 13)shouldde installed and can be sealed.
see Figure 36. to prevenfytampering by unauthorized
personnel. All adjustments should be made with the
breaker in the “Open” position, since the function
setting reverts to the minimum position automatically
anytime the switching plug is pulled out during a set-
ting changey The results of adjusting the switching
plugs ate illusgrated in the time current curves shown
in Figures 41. 42, 43 and 44.

4.2.1 Continuous Setting
Refer to Figure 34. and 41. 42 or 43.

The continuous ampere setting is a stagdard adjust-
ment. With it, the ampere rating of the breaker can be
set at either 80%. 90%. or 100% of the plug®Fating. by
using the knob adjustment.

4.2.2 Long Time Band Setting
Refer to Figure 34. and 4 lg42. ond3.

The long time band settingyis also a standard adjust-
ment. It can be set at Minimum, Intermediate. or
Maximum. THese settings represent total clearing
time calibration ‘poings for the breaker at 6 X the am-
pere rating ©fythetinstalled rating plug. Refer to the
time-curgent ‘€urve indicated above for the specific
time setung:

4.2.3nstantaneous Pick-up Setting
Referitofigure 34, and 41. 42, or 43.

The instantaneous pick-up setting is an optional ad-
justment. By using the knob. instantaneous pick-up
ean be set at 2. 4. 6. 8. or 10 times the ampere rating
printed on the rating plug. The adjustable instantane-
ous setting may be omitted when theshort time setting
(4.2.4) option is selected.

4.2.4 Short Time Delay Pick-up Setting
Refer to Figure 34. and 41. 42. or 43.

The short time delay pick-up setting is an optional ad-
justment which can be set at 2. 4. 6. or 8 times the rat-
ing plug ampere rating.

4.2.5 Short Time Delay Band Setting
Refer to Figure 34, and 41. 42, or 43.

The short time delay band adjustment, which is sup-
plied with the optional short time pick-up adjustment
can be set at either Minimum. Intermediate. or Maxi-
mum setting. These settings - as shown on the above
time-current curves - represent total breaker clearing
time settings of 0.1. 0.2. or 0.3 seconds.

AR



4.2.6 Ground Fault Pick-up Setting
Refer to Figures 34 and 44.

Ground fault pick-up. another optional adjustment.
can be set at these ampere settings: 600, 750. 900. 1050.
and 1200.for breakers 2000 amps and above. The 1200
ampere setting is the maximum allowed for ground
fault by the National Electrical Code. Breakers with
ratings of 1600 amps and below have ground fault
pick-up settings of 0.2.0.3.0.4.0.5.0.6.and 0.75 times
frame rating.

NOTE: Proper ground fault breaker tripping opera-
tions are dependent upon proper choice of sensing
means and proper connections. Systems Pow-R Break-
ers are equipped with terminations that permit their
application in a variety of ground fault detection
schemes including: residual. source ground and zero
sequence. Different external current sensors and/or
connections are required for each scheme selected.
For required connections and details. refer to cons
nection diagrams 1366D30 and 1273C40 or 1273C41!

4.2.7 Ground Fault Time Delay Setting
Refer to Figures 34 and 44.

The ground fault time delay setting. which'is|supplied
with the optional ground fault pick-#ip-adjustment. can
be set at either Minimum. Integmediate. or Maximum
settings. These settings - as showmon the above time-
current curves - represent total breaker clearing time
settings of 0.1. 0.3 or 0.5 seéeondsy

NOTE: Zone selective! interlocking is supplied as
standard with every groundsfault function option. For
supplementary conneétign details, refer to connec-
tion diagram_1366D30. Should zone interlocking per-
formance gharactenistics not be desired. then the
jumper igdicated by the asterisk (*) note on connec-
tion diagram 136630 must be installed.

When the zone selective interlocking scheme is util-
ized. then minimum tripping times as indicated on the
following time-current curves can be expected for all
ground faults (exceeding the pick-up settings) occur-
ring within the applied breakers protective zone re-
gardless of pre-set time delay settings.
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Fuse
b Holder

Westingho

SPB 100

Remove These Two Screws
and Pull Handle Down

Fig. 37 Removing the Charging Handle.

Charging Cover Screws

Mechanism

Closing
Mechanism

Pow-R Trip 7
Trip Unit

Electrical
Operator

Fig. 38 Breaker Cover and Charging Handle Removed.
4.3 REMOVAL OF POW-R TRIP 7 TRIP UNIT

To remove the trip unit, the breaker charging handle
and front cover must first be removed. Refer to 3.2.4
and see Figures 37 and 38. It is not necessary to re-
move the transparent trip unit cover separately since
it moves with the breaker front cover. After removing
the front cover. the rating plug should be removed.
See 4.1.1 above and Figure 35. After the rating plug
has been removed. lift the spring retention clips on
the top and bottom of the trip unit as shown in Fig-
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Lift Retention Clip On Top
and Bottom of Trip Unit

Fig. 39 Removing Trip Unit from Breaker.

ure 39. After the top clip has been freed, pull out on
the trip unitslightly and pry down on the bottom clip.
The trip unit will not fall off the mounting plate since
it is now held in place by the plug-in control termimnal
block. The trip unit must be pulled from the frame:
See Figure 40.

To install a Pow-R Trip 7 trip unit in a breakegwith
the front cover and charging handle in placefthe fol-
lowing steps should be followed:

1. Remove transparent trip unit adjustmenticover (see
Figure 13).

2. Before attempting to install@mtsip“ Uit examine the
conical rejection pins(see Nofes'A and B) and con-
firm that the pattern, présentedson the base of trip
unit agrees with péceptacleypattern in the mount-
ing plate. The dumbér ofeonical pins and place-
ment on the base ofitripfunit must be exactly the
same as the matching receptacles in the mounting
plate. Any dissimilarity will prevent the trip unit
from being properly installed and undue pressure
can only cause physical damage.

3. Insert the tmp) unit - held in upright position - into
opeaiingand push into position. The guide pins pre-
align“the unit so that the plug-in control terminals
and rétention clips are properly engaged (see Fig-
ures40).

Trip Unit )
Retention Clips (2) Rating Plug
Interlock Trip Bar

Trip Unit
Guide Pins

Trip Unit \

Plug-in
Terminal
Block

Fig. 400 Trip Unit Removed from Breaker.

4.

Install the rating plug (refer to Section 4.1.1 and
Figure 35 for guidance). Note: The plug screw en-
gages the interlock trip bar shown in Figure 40.

Re-install the transparent cover after proper set-
ting are made. Note: The cover must be installed
in correct position toreset the trip mode indicators
since the reset holes are drilled off center.

NOTE: Mechanical interlocks (conical pins not
shown) are provided to prevent insertion of trip unit
into non-compatible frames. i.e.:

A. Trip units with built-in ground fault function can

B.

be inserted only into breaker frames with similar
provisions and

Trip unit and breaker frame short time ratings
must be compatible.
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Section 5—Accessories

5.0 GENERAL

The descriptions below apply to accessories for the
breaker which have been factory-installed. Many of
these accessories are available in kits for field installa-
tion. Full details on installation are to be found in the
instruction leaflet with each kit.

5.1 SHUNT TRIP
Refer to Figures 45, 46. and 47.

The breaker shunt trip is a conventional shunt trip
accessory used in conjunction with an “a™ auxiliary
switch to provide for breaker opening from a remote
control source. In addition to the cut-off function. the
S.P.D.T. auxiliary switch provides control contacts
that can be used for remote indication of the breaker
“open™ or “closed” position. All shunt trip compo-
nents are mounted internally in the center pole.

Mounting
Screws

Auxiliary Switch
(1a/b)

Crimp
Connections

AuxiliarySwitch ‘s’
(Vab) \

Shi T

Resistor
(When Required)

Shunt Trip
Solenoid

Shunt Trip
Solenoid

Mounting Screws

”,

20 i
) \\v//

Mounting Hardware

Resistor
(When Required)

Fig. 45 Shunt Trip Kit.

Fig. 47 Shunt Trip Solenoid and Resistor (When
Required) Installed.
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5.2 SPRING RELEASE FOR MANUAL BREAKERS
Refer to Figures 48, 49, 50, and 51.

The spring release accessory is used in conjunction
with an auxiliary switch, a spring charged contact and
a latch check contact to provide remote closing of the
breaker following either a manual or electrical spring
charging operation. The spring release is optional on
manual breakers but is supplied as standard on all
electrically operated breakers.

For close circuits employing a “momentary” closed
initiating contact, an anti-pump relay is not required.
For those circuits employing a “maintained” closed
initiating contact, an anti-pump relay is _available to
prevent: either a) a non-desired automatiegreclosing
operation following either a mdnual“er automatic
opening operation; or b) a closing operation following
a manual charging operation.

For remote signal purposes a mermally open spring
charged contact in series With the latch check con-

Spring Charged Auxiliary
Cutoff Switch Switch
(SC) NN (b)

Spring Release ; Latch Check
Solenoid Switch (LC)

Fig. 48 Spring Release Kit without Anti<Pump Relay.

Latch Check
Switch (LC)

Spring Charged SpringRelease
Cutoff Switch (SC) Salenoid

Mounting

Mounting
Screws

Screws

Resistor
(When
Required)

Mounting
L Screws

Fig. 50 Spring Release Kit Installed.

Spring Release Latch Check Anti-Pump
Solenoid Switch (LC) Relay

Spring Charged
Cutoff Switch, Indicating
Light Switch (SC)

Auxiliary Switch (b)

Fig. 49 Spring Release with Anti-Pump Relay Kit.

Electrical
Operator
Gear Box

Anti-Pump
Relay

Mounting
Screws

Fig. 51 Anti-Pump Relay Installed.
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tacts is provided as standard to allow an optional re-
mote “spring charged” indicator circuit that signifies
the “ready to close” condition of the breaker.

All components are mounted internally in the center
pole except the anti-pump relay which is mounted in
the right-hand pole.

5.3 ELECTRICAL OPERATOR
Refer to Figures 52, 53. and 54.

An electrical operator may be used to provide the
energy required to electrically pre-charge the closing
springs in the stored energy mechanism. The opening
energy is automatically stored in a separate set of
springs during any closing operation. The standard
charging motor is DC rated. For AC control sources.
a bridge rectifier and control power transformer are
supplied as required to match the voltage source.

Motor operation is initiated through a charging relay.
When the springs are completely charged. the,motor
circuit is disconnected by a spring charged” contact
and a yellow mechanical target indicator“shows the
“spring charged™ position of the mechanism. Fer an
optional mode of operation. provisions are iacluded
for either electrical charging from a regmoteylocation
or automatic re-charging following a_break er opening
or closing operation. For the lafter. an auxiliary
switch may be required. se€ ,conmection diagram
1366D30.
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If for any reason the charging control power’should
be interrupted during an electrical charging opera-
tion. the charging sequence may be completed with
the manual charging handle.

The electrical operator is‘internally bracket mounted
in the right-hand pole. The spaing charged contact is
installed in the center pole:

Switch Assemblies

Align Shafts

Motor Operator

Fig. 53 Installation of Electrical Operator.

Latch Check
Switch (LC)

Spring Release
Solenoid

Motor Fuse

Resistor
(When Required)

Local Charge P.B., Charged
Spring Cutoff Switch (SC) Assembly

Auxiliary Switch (b)

Resistors
or Transformers

Motor

'

Anti-Pump
Relay

Charge
Relay

Motor Mount Spacers

Fig. 52 Electrical Operator Kit.



Stored
Energy
Mechanism

Electrical
QOperator

4

Block

q& Secondary y
~% =5 ControlGontact ~——=4 4
Plug-inPins 7

Fig. 54 Electrical Operator Installed in Draw-out
Breaker with Cover Removed.

5.4 AUXILIARY SWITCH
Refer to Figures 55 and 56.

Auxiliary switches are used in remote control cirguits
for interlocks, indicating lights. and signal comtacts
to indicate the open or closed position of the_breaker
main contacts. The position of the main gontacts 1s
indicated by closed or open switches. as'fellows:

[P 1]

a” contacts— Open when breaker is open andrclosed
when breaker is closed.
“b” contacts— Closed when breakewis opén and open
when breaker is closed.

A maximum of six S.P.D.T( sparé auxiliary switches
may be installed in a_ single breaker. All components
are internally mounted in theWsight-hand pole.

5.5 UNDERVOLTAGE RELEASE
Refer to Figures 57 and 58.

An undervoltage release operates to open the breaker
when thé{menitored voltage is equal to or less than
the rel€ase setting. Normally the UVR coil is connected
to the'line side of the circuit breaker without an aux-
iliary Switch in the circuit. The UVR will automatically
feset when the breaker main contacts open. Should an
attempt be made to close the breaker during an under-
voltage condition. the breaker main contacts will not
make contact.

Fig. SS¢Auxiliary Switch Kit.

Mounting Screws Auxiliary Switches

Fig. 56 Auxiliary Switch Kit Installed.

The undervoltage release will operate instantaneously
if the monitored voltage should dip into the drop-out
voltage range. A time delay of up to 0.5 seconds may
be obtained with the addition of a remote mounted
time delay device. See Section 5.6.

The undervoltage release including the supplemental
resistors and/or bridge as required are internally
mounted in the center pole.



Undervoltage Release Coil

Bridge/Resistor
Mounting Board

Fig. 57 Undervoltage Release Kit.
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5.6 UNDERVOLTAGE RELEASE TIME DEEAY
DEVICE

Refer to Figure 59.

An undervoltage release time“delay device used in
conjunction with the instantaneous undervoltage re-
lease accessory will proyide the necessary time delay
operation to avoid nuisange breaker openings result-
ing from momentary dips, in the monitored AC volt-
age source.

The device isprovided with AC voltage taps at 120,
208, and 240nvoltsiywith an adjustable time delay set-
ting range fram\0r1 to 0.5 seconds. It must be applied
only with a 60V DC instantaneous undervoltage re-
lease.

The“device is available in a surface mounted enclo-
sute for remote mounting. If required, the surface unit
may be adapted for flush mounting with the addition
ofya special mounting adaptor.

Mounting Screws Undervoltage

\ Release Coil

Bridge/Resistor
Mounting Board

Mounting
Screws

Fig. 58 Undervoltage Release Installation.

AC SPB
VOLTAGE UVR

Fig. 59 Undervoltage Release Time Delay Device.



5.7 GROUND FAULT TEST PANEL
Refer to Figure 60.

A remote mounted ground fault test panel is available
for use with breakers with built-in ground fault pro-
tection provisions. The ground fault test panel is de-
signed to functionally test the ground fault circuitry
from a remote location in either of two operational
modes: by opening the breaker. or by not opening the
breaker. The test panel is provided with a selector
switch for initiating the desired test sequence. a trip
light to signify a ground fault trip operation. a control
power light to indicate the availability of control
power, and instruction nameplate.

Connection details are shown on drawing 1366D30.
Caution: When the test panel is used at the same time
with either an automatic trip relay or a combination
automatic trip relay and trip mode indicator. then
special wiring connections are required per Note 6
of the above drawing.
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rg;{;ﬂ ST

s
G B o
L{m‘ ﬁ;’f{fw it

.
i

ot
2
i
I3
&
o
=
z

Fig. 60 Ground Fault Test Panel.
5.7.1 Operational Sequence #1—By Opening Breaker

1. Depressand hold ground fault indicator light, then
rotate selector switch to “test” position. Hold for
sixyseconds.**

a. Breaker will “open.”

b. Test panel Ground fault trip indicator will tugn

3 L1}

on.

c. Optional Pow-R Trip 7 ground fault indicator—
if supplied— will operate. Reset required.

d. Optional indicators, alarm circuitsand lock out
circuits available with remégte mounted trip
mode indicators and/or autematie,trip relays—
if supplied — will operate. Resét 0feach required.

2. Rotate selector switch to “reset” position. Hold one
second.

a. Ground fault trip indicator will turn “off.”
b. All related indicating circuitry must be reset.

3. Release seleetor switch and it will spring return to
the “Normall’ ogready position.

4. Release ground fault lamp.

5. Réset any and all indicators supplied with above-
mentioned optional auxiliary devices.

6. Reélose the breaker as desired.

5.7.2 Operational Sequence #2 —By Not Opening
the Breaker

1. Rotate selector switch to “test” position. Hold one
second.
a. Breaker will not open.
b. Ground fault trip indicator will turn “on.”
c. Any other optional indicator —if supplied—will
not operate.

2. Rotate selector switch promptly after ground fault
indicator turns on to Reset position and hold six
seconds.*

a. Ground fault trip indicator will turn “off.”

3. Release selector switch and it will spring return to
the “Normal” or ready position.

*Because of the ground fault memory circuit built into
the Pow-R Trip 7 trip unit, any accidental release or
failure to hold as instructed could cause false signals
to any ATR remote devices, thus causing problems
with any related alarm and/or lockout schemes.

**Six seconds time delay is specified as “worst case
condition” to prevent apparent malfunction should a
Sequence #2 test be followed immediately by a Se-
quence #1 test.

o,



5.8 FUNCTIONAL, IN-SERVICE TEST KIT

Every Systems Pow-R Breaker is equipped with test
points that can be used with a hand-held test kit for
“in-service” functional testing of the long-time (over-
load), short time or instantaneous (short circuit) and
ground fault trip circuits provided, of course, the
breaker is equipped with these optional functions.
See Figure 61.

While tests may be conducted with the breaker “in-
service” and carrying normal load current, it is rec-
ommended that functional test procedures be limited
to normal maintenance test schedules during “off
load” hours or dufing routine inspection schedules
where a draw-out mounted breaker may be in the
“Test.” “Disconnected” or “Withdrawn” cell positions.

Any functional test initiated by the test kit will open
the breaker. Reclosing time will be determined by the
amount of time required to recharge the closing
mechanism - if it is not already manually or automatjs
cally recharged - and the time required to depress the
“Close” pushbutton. Caution: For breakers applied in
generator synchronizing service, proper synchroniz-
ing procedures should be followed befofe, reelosing
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the breaker. Also. for breakers employed intautomatic
transfer schemes, routine in-service testing should be
avoided to prevent unnecessary power transfer opera-
tions. For both of these types of service, functional
testing of the breaker via the gest kit should be con-
ducted only with the drawsputibreaker in the “Test"
or more removed positions.

All tests performed by”the ftest kit are functional
tests only designed to“electrically test the operating
integrity of the tripyunit.Jithe flux transfer shunt trip
and the mechapi@al opération of the breaker. Tests
are not designed as a%check of the calibration of the
breaker. Calibration tests can best be done at the
factory with preeise calibration equipment.

Completetest operating instructions and required set-
ting"details are given in the cover of the test kit as well
as INQL.L. 15094. For convenience. the operating in-
structions are repeated below. Caution: The test plug
prongs have been insulated with moving sleeves and
the test kit provided with dual test switches to avoid
the possibility of electrical shock. No problems should
be encountered if the test plug is installed properly
before the power cord is “plugged-in” and the test
procedure followed.

#es,,

e
SR
iy,

s
e

e
/030 00&:

Fig. 61 Tes:t Kit for In-service Functional Testing.
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5.8.1 Test Kit Operating Instructions

A. Before Hook-Up

1. Refer to this Instruction Leaflet for comments on
in-service testing and special application including
generator synchronizing and automatic transfer be-
foreinitiating any tests. Some tests can best be done
in the draw-out “Test” or more removed positions.

2. With above taken into consideration, the circuit
breaker should be in the “Closed™ position.

3. Place the mode selector switches in the “Off™ posi-
tion. See Figure 62.

4. Record the trip unit settings so they can be return-
ed to their original settings after tests are concluded.

5. Remove the trip unit transparent cover and make
the following setting changes:

a) Set Short Time Band to “Minimum.”

b) Set Long Time Band per Test Setting Table.
c) Set Instantaneous Pick-up to “10X.”

d) Set Short Time Pick-up to “8X.”

e) Leave other settings “as is.”

POWER CORD  TEST CORD

READY
FOR INSTANTANEQUS TEST

SYSTEMS POW-R BREAKER
PORTABLE YEST &IT
CATALOG NO. SPBPTK

{READ IKSTRUCTIONS ABOVE BEFORE USING)

Westinghouse

Fig. 62 Test Kit Opérating Panel.
CAUTION

During a test of a circuit breaker with ground fault
pop-out indicationgor an external ground fault test
panel, falsgindication may occur in the ground fault
indicatomeireuit following a normal test operation of
long gimey, This situation could occur because the
portable test kit uses external control power which
ddaringthe course of the test may not be reset prompt-
ly. enough. Should this occur, reset Switch No. 2 in
test kit to “Off” and reset the ground fault indicator.
This situation will not occur during normal breaker
tripping operations.

B. Hook-up

1. Remove test lead from the test kit and insert it into
the trip unit openings marked “Test.”

2. Remove the test kit power cord andsifisert it into a
120 volt, 60 Hz. source. “Power-on“flamp should
light. If the “Power-on™ lamp “Should®not light,
check the source, then the tgStikit fuse.

3. The “Ready-to-Test” LED (se¢ Figure 62) should
turn “On" within one minute, aftér the power cord
is plugged into an available source.

C. Test Procedure

1. To functionallyftestithe instantaneous or short time
pick-up mede (short/circuit):

a) Using both hands. move test Switch No. 1 and

NO2 tRigure 62) simultaneously to instantane-
Ous.(Nate: A test will not be made with only one
switeh actuated.) Results:

%L he breaker should open instantaneously, and

20 Irip unit optional short circuit indicator - if
any - should operate, and

3) Remote indicator in optional automatic trip
relays - if any - should operate.

4) Ready to test LED should go out.
b) Release both switches (they will spring return to
“Off”).

c) Ready to test light will turn on after a few
seconds.

d) Reset all indicator circuits - if any - and
e) Reclose the breaker as required.

Test Setting Table

Breaker Trip Unit Long Time
Frame Plug Band Setting
3000 Amp. 3000 Amp. Intermediate
2500 Amp. 2500 Amp. Intermediate
2000 Amp. 2000 Amp. Intermediate
1600 Amp. 1600 Amp. Intermediate
1600 Amp. 1200 Amp, Intermediate
1600 Amp. 1000 Amp. Intermediate
800 Amp. 800 Amp. Intermediate
800 Amp. 700 Amp. Intermediate
800 Amp. 600 Amp. Intermediate
800 Amp. 500 Amp. Maximum
800 Amp. 400 Amp. Maximum
800 Amp. 300 Amp. Maximum
250 Amp. 250 Amp. Intermediate
250 Amp. 225 Amp. Intermediate
250 Amp. 200 Amp. Intermediate
250 Amp. 175 Amp. Intermediate
250 Amp. 150 Amp. Maximum
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2. To functionally test the long time (overload) mode:

a) Confirm that the long time band has been pre-set
per Test Setting Table.

b) Move selector switch No. 2 (Figure 62) to “Over-
load” (it will stay in this position after the hand is
removed), then:

1) The breaker should open in less than two
minutes, and

2) Trip unit optional “Overload” indicator - if
any - should operate, and
3) Remote indicator in optional automatic trip
relays - if any - should operate.
4) Ready to test light will remain on after break-
er trips.
¢) Return selector switch to “Off™ position. and
d) Reset all indicator circuits - if any - and
e) Reclose the breaker as required.

3. To functionally test the ground fault trip mode:

a) Move selector switch No. 1 (Figure 62) to
“ground fault™ and move selector switch No. 2
to “ground fault™ and hold for 1 second,

1) The breaker should open instantanedusly4and

2) Trip unit optional “Ground Fault Indicator’’ -
if any - should operate. and

3) Remote indicator in optional automatie trip
relays - if any - should operatev and

4) Ground fault lamp in rgmote test panel - if
used - should turn “On.”

5) Ready to test light will fémain‘on after break-
er trips.

b) Release selector swit€h’ No:%2' (it spring returns
to “Off”).

c) Return selector gWiteh™No. 1 to “Off™ position,
and

d) Reset allfindicator-€ircuits - if any - and

e) Reclose thefbreaker as required.

D. Return to Normal Service

1. Unplug power cord from 120 V 60 Hz supply.

2. Remove test plug from trip unit. (Caution: Avoid
contact with test plug prongs until power cord has
beendisconnected and internal capacitors dis-
charged.)

3. Return all trip unit settings to their previous set-
tings.

4. Replace the transparent trip unit cover. The test is
concluded.

5. Consult the factory should the breaker not perform
as expected.
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5.9 AUTOMATIC TRIP RELAYS
Refer to Figure 63.

A remote mounted automatic tfip relay when used in
conjunction with a Pow-R@Erip¥ trip/ device may be
used to prove visual indication‘ef a"breaker automatic
trip operation mode or asf@ comntact for a remote audi-
ble alarm or as a contact'for a remote lockout func-
tion. The automatic tripelay’kit has three unit mount-
ed individual LED’s%light-emitting diodes) to indicate
the exact trip mod@yoverload, short circuit, or ground
fault. In addition. contacts are provided for remote
indication ofsthe same. Another automatic trip relay
kit is availablg with a single LED which indicates an
automatic trip,operation without identification of the
specificitype.

Ascombination pilot light and reset pushbutton is pro-
vided to"indicate “control power available.” Follow-
ing anautomatic trip operation the relay must be reset
foma subsequent operation. The relay and LED’s are
reset by depressing the “control power available” pilot
light.

Each automatic trip relay is available in a surface
mounted enclosure for remote mounting. If required,
the surface unit may be adapted for flush mounting
with the addition of a special adaptor. 120 V., 50/60
Hz. control power is required for relay operation.

Complete electrical connections are shown on draw-
ing 1366D30. Special connections per Note 6 of this
drawing must be followed when automatic trip relays
are used in conjunction with a remote mounted
ground fault test panel.

4339313

Fig. 63 Automatic Trip Relays.



5.10 KEY INTERLOCKS
Refer to Figures 64. 65. and 66.

Key interlock mechanisms provide means for me-
chanical sequencing of circuit breakers as may be
required when multiple power sources are available
for a common load. Key interlock assemblies are
available for both fixed mounted. Figures 64 and 65,
and draw-out breakers. Figure 66. For fixed breakers
the assembly is bolted to the right-hand side of the
breaker. For draw-out breakers. the assembly is
mounted to-the right-hand side of the draw-out sta-
tionary racking mechanism. With either arrangement,

Mounting Bolts

Lock

Secondary Coritrol
Terminal\Blocks

Linkage Kit

Fig. 64 Key Interlock and Linkage'Kits Installed on
Fixed Mounted Breaker.

Mounting
Bolts

Linkage Kit

Rotating
Triplever

Fig. 65 Rear View of Installed Key Interlock and
Linkage Kit on Fixed Mounted Breaker.

the charging and closing of the breaker is blockeds
With the lock in the “bolt extended™ position, the
breaker may be racked to the “ withdrawn™ position.

Linkage kits are available for field mounting on the
draw-out stationary racking meéehanism. JProvisions
for key interlocks must be factory imstalled on fixed
mounted breakers.

Ordinarily. the actual key interlocks are ordered sepa-
rately and installed by the%eustomer. However. com-
plete lock provisionsgineluding the locks may be
installed in the factdry to satisfy customer require-
ments.

Lock

Lock Bolt
Extended

Pivoting
Interlock
Bracket

Trip Link
Assembly

Draw-out Cell
Position
Padlock
Adaptor

Fig. 66 Key Interlock and Padlock Kits Installed on
Draw-out Mechanism.

Draw-out Cell
Position
Padlock
Adaptor

Auxiliary
Padiock
Adaptor

Fig. 67 Draw-out Cell Position Padlock Adaptor Used
with Auxiliary Padlock Adaptor.
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Locks supplied by the customer should be Kirk - or
physical equivalent - Type “F”, “Zero” bolt projec-
tion, with the key removable with the bolt extended.
Mounting bolts are normally supplied with the locks
by the supplier. For factory-installed locks, sealing
provisions are installed with the mounting bolts to
prevent tampering. (Fixed mounted breakers only.)

A maximum of six lock cylinders may be used with
any one fixed mounted breaker. A maximum of four
may be used with all draw-out stationary mechanisms
with the exception of the 800 amp frame. where only
one lock may be used.

The fixed breaker lock mounting bracket will also
permit the addition of up to two 12-point terminal
blocks on the right-hand side for secondary control
wiring (see Figure 64).

5.11 DRAW-OUT CELL POSITION PADLOCK
ADAPTOR

Refer to Figures 66 and 67.

A padlockable adaptor kit is available for €actory in-
stallation to padlock the breaker in eithégthetCon-
nectedy “Test” or “Disconnected” positién. For
safety and maintenance purposes, this adapter - when
installed and used - will prevent the breaker from be-
ing moved to any other cell positign.

Four locks may be installed with“the breaker in the
“Connected” position; twq,in the “Test” position one
in the “Disconnect” positiongWhepe additional locks
are required in either the#TPest™or “Disconnect” posi-
tions, a commercially {available auxiliary padlock
adaptor as shown inFigures67 may be used.

5.12 PUSH-TO-OREN:PADLOCKABLE
ADAPTOR/KIL

Refer to Figures 68 and 69.

A padlockable adaptor kit is available for factory or
field installation over the Push-to-Open button, allow-
ing the breaker to be padlocked in the “Open” posi-
tiony, The adaptor will accommodate up to four pad-
locks. The adaptor is installed with one way screws to
prevent its removal.

For field installation, the two blind holes provided in
the cover must be tapped with a 0.190-32 tap for the
one way screws.
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Red
Pushbutton

Hub

One Way Screws

Fig. 68 Push-to-Open Padlockable Adaptor Kit.

Blind Holes for One Way Screws
(Typical)

Push to Charge = Push to Close

Fig. 69 Push-to-Open Padlockable Kit Installed. Four
Locks Maximum.
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5.13 MANUAL CLOSING BLOCKING
ADAPTORKIT

Refer to Figure 70.

A manual closing blocking adaptor is available for
factory or field installation over the Push-to-Close
button, preventing the breaker from being manually
closed under normal conditions. Provisions are avail-
able for emergency manual closing under “Test” or
bench maintenance conditions, by using a small screw-
driver in the center opening.

The blocking of manual closing may often be required
in automatic transfer schemes where automatic se-
quencing of breaker operations is controlled.

The adaptor is installed with one way screws to pre-
vent its removal. For field installation, the two blind
holes provided in the cover must be tapped with a
0.190-32 tap for the one way screws.

Blind Holes
for One Way Screws

Access Hole for Defeating
Manual Closing Blocking

in Case of Emergency (Typical)

*13

Push to Op.

Fig. 70 Manual ClasingfBlocking Adaptor Kit Installed.

5.14 DRAW-OUT SECONDARY CONTROL STABS
Refer to Figure 71.

Draw-out secondary control stabs arefplug=in discon-
nects that provide access means for céentrol’leads to
enter the moving draw-out breaker elément from the
stationary breaker cell in the switchbeard. Secondary
control stabs are connected in“the ‘test” and “con-
nected” cell positions, and areéydisconnected in the
“disconnect” draw-out position.

A maximum of 48— faur 12 point blocks—secondary
control stabs may beymounted on a single breaker.
The rear mounting frames are spring loaded and pre-
positioned for aecurate alignment.

A sufficient®quantity of secondary control stabs are
suppliéd o satisfy the requirements of all factory in-
stalledgaceessories. Both the moving and stationary
mounting frames plus the required number of contact
bla€ks may be added in the field to any existing draw-
out sbreaker as later required. Additional contact
blocksfmay be added to match the needs of additional
accessories which may also be field installed.

All control blocks and individual stabs are pre-num-
bered in accordance with the connection diagram
1366D30. The individual blocks are numbered right
to left as viewed from the front of the breaker A-B-
C-D as shown in Figure 71. Individual blocks are
indexed and positioned to insure positive alignment.
All accessory leads are provided with taper pins for
proper positioning and retention in the block. Care
should be exercised when installing each lead to in-
sure proper location insertion and proper pin seating.

Secondary control leads will normally terminate in a
control terminal block located in the cable compart-
ment of the switchboard. Should the job condition
dictate, space is available for these 12 point terminal
blocks on the stationary racking side frame. Second-
ary control stabs and terminal blocks are rated 6 A,
600 volts.

=
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Primary Secondary Control Contact Blocks
Disconnect (4 Blocks/48 Contacts Max.)
Stabs

Spring
Loaded
Moving
Mounting E )
Frame " P\ Alignment
Block No. Receptacle
(2)

Trip Function Primary Terminals

Adjustment Knob l

Terminal
Blocks—
Secondary
Control
(Max. 24
Each Side)

Sealable Transparent Cover

Fig. 71 Draw-out Breaker Secondary Control Stabs
Shown Mounted on Rear of Moving Element.

5.15 CONTROL TERMINAL BLOCKS FOR
FIXED MOUNTED BREAKERS

Refer to Figure 72.

Up to four 12 point terminal blogks'usedsto terminate
control leads leaving the breaKer ‘may be assembled
to the sides of a fixed mounted'breaker. The terminal
blocks—2 on a side—are bracket®mounted for con-
venience. Both the brackets and“terminal blocks are
field-installable to satisfythe field addition of internal-
ly mournted breakerg@€eessories. The terminal block
mounting bracket may be mounted simultaneously
with the Kirk keyjinterléock mounting bracket. Refer
to Figure 64.

The terminaliblogks are rated 6 A, 600 volts.

Fig. 72 Fixed Mounted Breaker with Control Terminal
Blocks Installed.
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Section 6—Inspection and Maintenance

6.0 — GENERAL

The encased Systems Pow-R Breakers are “Top of the
Line” equipment. This means they are manufactured
under a high degree of quality control, with the best
available materials and with a high degree of tooling
for accuracy and interchangeability of parts. Systems
Pow-R Breakers are designed, built, tested and listed
in accordance with the requirements outlined in the
Underwriters’ Laboratories, Inc. “Standard For Safety
For Molded Case Circuit Breakers and Circuit Break-
er Enclosures,” UL 489. Systems Pow-R Breakers
exceed many of these requirements, particularly in
the areas of short time capability and endurance. De-
sign tests show Systems Pow-R Breakers have dur-
ability considerably beyond minimum standards re-
quirements.

Standard molded case circuit breakers have an excel-
lent record of reliability, due to a great extent to their
enclosed design, which minimizes tampering and ex-
posure to dirt, dust, and other contaminants. This
reliability also depends on proper installation“and
careful application. particularly with reference to, the
maximum available short-circuit current of the €ircuit
to which the circuit breaker is applied.

Reliability after installation also depends upon/envi-
ronment and maintenance. All deviceg$ with moving
parts require periodic check-ups. A cireuit breaker is
no exception. It is not unusual for a‘¢ircuittbreaker to
be in service for extended period§ and,néver be called
upon to carry out its overload'or short-circuit func-
tions. Therefore, the break€mpshould be exercised
periodically to assurethatiit4gs functioning.

Encased Systems Pow-R, Breakers are designed to be
relatively maintenance freePHowever, because of the
variability of application’ conditions and the great
dependence placed upon these breakers for protec-
tion and the assurance of service continuity, inspec-
tion and maintenance checks on them should be made
regularly.

Sincg “maintenance of these breakers will consist
mainlyjin keeping them clean, the frequency of main-
tenance will depend to some extent on the cleanli-
nessof the surroundings. If there is much dust, lint or
other foreign matter present, obviously more frequent
maintenance will be required.

With the availability of optional trip mode indicators
for direct mounting within the trip unit (s€e Section
4.0 and Figure 34), and/or optionalyremote/mounted
trip mode indicators (5.9 and Figuge 63), the number
of “fishing” expeditions to detefminelthe cause of an
automatic breaker tripping operation 'will be limited.
Trip operations initiated by “short circuit” and/or
“ground fault” conditions will, generally require more
breaker inspections thaft these initiated by “overload”
operations.

6.1 WHEN T.O INSPECT

Since breakers\thaty are designed, built and tested
under ULW489%%are designed to be maintenance free,
there aré’no time periods established by the industry
for thé’perfepmance of routine maintenance inspec-
tions."Im,_the absence of established standards, it is
regcommended that a routine inspection be conducted
atthe end of the first six months of service for break-
ers used under normal operating conditions.

After the first inspection, inspect at least once a year.
If these recommended inspections show no mainte-
nance requirements, the period may be extended to a
more economical point. Conversely, if the recom-
mended inspection shows, for instance. heavy ac-
cumulations of dirt or other foreign matter that might
cause mechanical, insulation or other electrical dam-
age, the inspection and maintenance interval should
be decreased.

When a breaker opens a heavy fault, at or near its
rating, give it a visual inspection withdrawn from the
compartment and with the front cover and arc
chutes removed. For breakers equipped with trip
mode indicators, the need for this type of inspection
can be quickly seen.

6.2 WHAT TO INSPECT

What to inspect and to what extent is dictated by the
nature of the maintenance function. Routine, peri-
odical inspections require one type of observation and
inspections following a known high level fault require
more detailed inspections.
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6.2.1 Periodic Routine Inspections

Periodic routine type inspections should normally be
limited to external housecleaning activities to remove
any dust and dirt that might have accumulated exter-
nally on the breaker surface and terminations that
could lead to future dielectric problems. There is
adequate experience to indicate that where electrical
testing is not practical, or cannot be justified. the
manual mechanical exercising of a circuit breaker is
usually effective in assuring its proper electrical oper-
ation. A few mechanical operations of the charging
and closing mechanism, performed periodically. to-
gether with a careful visual inspection of terminal
connections for tightness, physical damage or evi-
dence of overheating are considered good practice.
This will keep mechanical linkages free, and the wip-
ing action by contacts will tend to avoid resistance
buildup and thereby minimize heating. Circuit break-
ers used for frequent switching need no further ex-
ercising.

ated draw-out breakers may be routi
electrically while in the “Test” position.

For functional testing of the fri it using the rec-
ommended portable test kit, to detail instruc-
tions provided with the test Thes€ steps are sum-
marized in Section 5.8.1 of this k.

For details on optimu@dures for internal in-
spection, maintena brication, refer to I.L.
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