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I. INTRODUCTION

These instructions cover installation of the SST
solid state overcurrent trip device conversion kits
on AK/AKT-50 frame breakers originally equipped
with EC or Power Sensor type trip devices. Each
kit contains the variety of material necessary to
convert either type. The kits are designed specif-
ically for use on the breakers listed in Table 1.

Kit installation is straightforward but does require
careful workmanship and attention to thesegi
structions. Familiarity with the breaker it @
highly desirable. The general approach is tayfiss
strip the breaker of its existing trip device it
EC or Power Sensor), then install the S

assembly work. However, som
involve unusual mounting @j
cessory combinations whi
modification/relocation of
instances this supplemen

on site. @

N e conversion, the in-

rify t the correct kit, current
mmer unit have been furnished
— see Tables d 4. Whenever the Ground
Fault trip element iS'turnished for breakers applied
on 4-wire systems, note that, in addition to install-
ing the kit on ¢he breaker, an associated neutral
T) is required for separate mounting in
ent. Insure also that retrofitted breakers
within their short circuit ratings; for ex-
suming that as part of a conversion the

Preparatory to
staller shouldgVe
sensors and

.................................... 3

breaker’s i ents are to be changed from LI
t hort time rating would govern the

m numbers on those parts lists correspond
e part numbers used on the illustrations here-

t
Any original breaker parts that are to be reused
ear the designation RE.

Users are reminded that installation of SST kits
provides an excellent opportunity to perform
normal maintenance on the breaker proper, partic-
ularly while the front and back frames are sepa-
rated. Such procedures are covered in Mainte-
nance Manual GEK-7303; renewal parts are avail-
able as listed in Bulletin GEF-4150. Copies of
these publications are included in each kit.

NOTE

Although designed specifically for the breaker
models in Table 1, these kits in many instances
can be employed for conversion of the earlier
AK-1-50 types. Such conversions should be con-
sidered a local undertaking and may involve addi-
tional modification depending upon the breaker’s
vintage and its accessory complement.

TOOLS REQUIRED

Socket Set Pliers

Open End Wrenches Electric Drill
Screwdrivers 6” Scale
Allen Wrenches Crimping Tool

Tru-arc Pliers

kN
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Table 2 — Basic Conversion Kits for

Table 1 — Convertible Breaker Models

A-C Breaker Type Trip Device
Frame Drawout
Size ; Power
(Amp) Stationary AKD AKDS EC Sensor
AK-2-50 AK-2-50 AK-2A-50 X
AK-2-50H AK-2-50H AK-2A-50H X
—_ AKU-2-50 AKU-2A-50 X
1600
AK-3-50 AK-3-50 AK-3A-50 X
AK-3-50H AK-3-50H AK-3A-50H X %
—_ AKU-3-50 AKU-3A-50
AKT-2-50 AKT-2-50 AKT-2A-50 X
2000 AKT-2-50H AKT-2-50H AKT-2A-50H X
AKT-3-50 AKT-3-50 AKT-3A-50 X
AKT-3-50H AKT-3-50H AKT-3A-50H X

Breakers in Table 1

Tapped Current Sensors

Basic Kit Cat. 343L696 — (Gp.) Cat. No.
Break - - - Sensor 4th-Wi
Mountng | Vel A TS | erera Sensar g
ype Range
Man. Elec. Man. Elec. 343L696-(Gp.) 343L650-(Gp.)
Stationary G3 G4 300- 800 G68 G13
2 -
AKD & AKD5 | o5 | ae G1 G % 600-1600 G69 G14
Drawout -50 800-2000 G70 G28
rammer Units
Cat. No. 343L696-(Gp.)
BFreaker Short-time Pickup
rame
None | 1.75L-4L | 3L-10L
UNITS GROUND FAULT
LS — 37 13
LST 39 16
AK LI 14 — —_
0 LIT 17 —
LSI — 38 15
LSIT — 40 18
NITS WITH GROUND FAULT
LSG — 41 19
LSGT — 43 22
LIG 20 — —
N AK-50 LIGT 23 —_ — ® Trip Element
Abbreviatio
LSIG — 42 21 reviations
LSIGT — 44 24 L = Long Time
S = ShortTime
LIéSéET _ g? gl | = Instantaneous
G = Ground Fault
LIG 32 —_ —
AKT-50 LIGT 35
LSIG — 50 33
LSIGT — 52 36




Fig. 1 — SST programmer unit mounted on AKU-50 breaker.
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Il. BREAKER DISASSEMBLY

WARNING: Before starting any work, disconnect
the breaker from all power sources (primary and
secondary) and place in a clean work area.

1. Be sure the breaker is open.
2. Remove the arc quencher retaining bar.

3. Remove the arc quenchers, lifting them clear of
the movable arcing contacts. Remove the two
inter-phase barriers.

4. Separate the breaker front frame from its back
frame. Refer to GEK-7303, Page 7. For Power
Sensor-equipped breakers, see pp. 35-39 for
additional information.

5. Remove the overcurrent trip devices, referring
to maintenance manual GEK-7303 as follows:

— For EC types, pp. 29-32.
— For Power Sensor type, pp. 35-39.

I1l. FRONT FRAME CONVERSION

1. Referring to Figs. 1, 4 & 5, install the program-
mer mounting brackets 70 and 75 on the break-
er’s center channel.

Note 1

On some breakers the holes for mounting screws
71 and 73 already exist; if they do not, then layout,
drill and tap the three holes per Fig. 2.

Note 2

the anti-pump relay “W” to make space

SST programmer unit. On these breakers N

relay normally mounts on the left side of t

channel, sharing a common mounting th
re-

control relay “X”. Remove the “W” rglay
locate it to the upper left of th(? e as

shown in the BEFORE and AFTER®Vi of Fig. 3.
In the process, remove the “¥X’; , discard its
original mounting bracket an n Yemount it in
the same location using new ckew207.
2. The next step is to e flux shift trip
device, proceeding a s:
a. Layout and N .209 DIA. mounting

ide of the front frame as

ft trip device assembly 40
front frame per Figs. 5 and
6, being sure to position insulating sheet 41
and the cgpnector support plate 50 next to
thejmmounting base as indicated.

No
| breaker is an AKU-50 fused type, take
re position the flux shift trip device suf-
ntly upward to avoid interference with the
oifof the open fuse lockout (OFLO) device.

@ Of Crank Bearing

Y4-20 Tap

3-Holes
\

¢ of
Crank
Bearing

Fig. 2 — ide view of center channel — drill-
n for programmer mounting bracket.

. ify the programmer wire harness (part
142 or 143) and mount its male connector
2

on Fig. 6) to support plate 50 using

4.625

@screws 51.
. Insert the two sleeve-terminated ends of har-
On electrically operated AK-2/2A-breakers a @
quick-close variety, it may be necessary to r 3

fo e

ness X (the leads from the flux shift trip de-
vice) into female connector P1 on the op-
posite end of the programmer harness —
red wire into socket B, black wire into socket
E. See Table 5 and the applicable harness
connection diagram — Fig. 16, 19 or 21.

Note

Each kit contains a special Amp tool for re-
moving leads from the connector sockets,
should the need arise.

e. Mount trip paddle 45 onto the breaker trip
shaft per Fig. 6. Adjust the length of the trip
rod on the flux shift trip device per Fig. 9.
A front frame with flux shift trip device
mounting completed is shown in Fig. 10.

3. For stationary breakers that are to be equipped
with 4-wire ground fault, the kit includes an ad-
ditional harness Y (part 145) with terminal board
TB4 attached to one end. See Fig. 21A. Drill
mounting holes for TB4 in the left corner of the
front frame and mount it as shown in Fig. 23.
Then insert the sleeve terminals on the other
end of harness Y into harness connector P1 —
white wire to socket L, black wire to socket N.

4, Form harness X (and harness Y, when used)
along with the programmer harness and wire
tie them to the front frame per Fig. 5.



FRONT VIEWS OF BREAKER
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w
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X X
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BEFORE FTER
Fig. 3 — Remounting of “W” and “X” relays e d only on quick-
close, electrically operated breaker ipped with EC trip
devices.
| Use loctite on these screws
|
I 5,
| "
71— o)
70 —_ =
~ o |

Control
Wiring =\ | 76—

|
|
|
|
|
O Ji |
RE 77 \Jﬂ&[ 1y Center
\ 74 I Channel
NOTE: Installation of this 72 |
new mounting bracket for |
the “X” relay is required ‘
only on quick-close, elec- 207
trically operated break |
equipped with EC tri @ @| [E]'_Tl}
devices. ) | 008 I
With the front an = 209 ‘ |
frames separated, re 210 \ P |
the “W” and “X” relays and (o) (o) l | T
their mounting brackets; in- J R
stall new mounting Rgacket | |
207 and rengount the “X” I
relay. Relocate and remount M J\/\W\/\
the “W” r figs. 5
and SIDE VIEW FRONT VIEW
Fig. 4 — Installing SST programmer mounting bracket on center channel ~

of front frame; remounting the “X’’ relay.
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+— Connector

BOTTOM VIEW OF PROGRAMMER

(‘A’!

FRONT VIEW OF

New location for “W”’ relay —

see fig. 6 also.

Mount programmer 175 into
bracket “E” by inserting tab
“C” into slot “D”, then tighten

screws “A’’,

/1700

L 4

203, 204,
205, 206 —%ﬁ‘ J

202, 203, W
204, 206 —<|lip] W Relay
—
200 Re Rubber Grommet T
and Flat Washers
Bracket
l‘E’!
Slot — | b & ()
llD,l s \ —
Ney |
52 \ﬁrf
44\N ?':"?L'l <
Mounting i
base of 43\\\:W X = d[ \
N N
P 42 \ O
40 \\ )
1 L —A\—‘J J y
Tie leads from \
flux shift tri 50 Programmer
device to harness Seefig. 4.
programmer 142 or 143
S § JL
FRONT VIEW

Fig. 5 — Converted front frame
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I—[I | | _J[_ |
Relocated “W” Relay—= — 200
(when necessary) @
4 \ ¢
-
| » 201
/]
Note: Crossbar side link is part ,‘.
of back frame assembly ~~‘
Actuator

bracket

ipk, tap for %, x 18

ONill (2) .257 dia. holesin

Locate paddle on breaker
trip shaft so that it horizon-
tally centers on the trip rod

Seefig. 9 on
how to adjust
trip rod

P2
Connector —

Drill (3)
.209 dia.
holes

SST Harness
to Programmer

|

» 7 Assemble P41 between
Ref. P40 and CB Frame
= 756
Fig. 6 — Side view of front frame showing mounting of flux shift trio device.

)
i |
| 47
‘ 48
l Existing

45 'Holtlas
Harness X
S—
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/ Left side
liNK 0N s—
( left pole

Actuator Bracket v Buffer Stud

Fig. 7 — Flux shift' e —reset linkage attachment.

. Actuator

. Actuator arm

. Trip rod

. Trip rod adjuster end
. Reset linkage

. Actuator bracket

. Mounting base

=N
NO NP OWN =

S Fig. 8 — Flux shift trip device assembly with operating linkages.



Crossbar
SIDE VIEW (Bkr. open)

Side link

[
Actuator O O
bracket @ Buffer
stud

position

Trip paddle in Q
“Mechanism
Reset” position Jam

nut oo
ADJUSTMENTS:

1.

2.

Trip rod length: Adjust gap to 0.093” = 0.015”
using 0.093” diam. rod as shown.

Actuator bracket: As the crossbar travels be-
tween the “breaker closed” and “breaker open”
positions, the tang of the actuator bracket must .093” Dia.
clear the buffer stud. If insufficient clearance rod
exists, loosen it's two mounting screws and

rotate the bracket clockwise to take up mount-

ing hole slack. Retighten screws.

set”
tion

lux shift trip device adjustments.

Fig. 10 — Rear view of front frame showing mounting of the flux shift trip device.




IV. BACK FRAME CONVERSION crossbar side link (previously drilled in

1. Identify the crossbar side link on the left side 'V)'. Be sure it clears the buffer stu g
of the breaker’s left pole; layout, drill and tap scribed in Fig. 9.
the two .257 DIA. holes in it as shown in Fig. 6. 3. Install the programmer unit 175 into i unt-
é These holes are used later (step V.2.) to attach ing bracket on the breaker front frame as shown
the trip device actuator bracket. in Fig. 5. Join the female connector P1 of the
i 2. Mount the three (3) phase sensors (100) and breaker harness to the male connec?or on the
their terminal boards as shown in Figs. 11, 12 rear of the programmer.
4 and 13.
3. On drawout breakers being equipped with 4- CAUTION: To avoid s
wire ground fault, mount the neutral sensor dis- sible damage to wire h@r nd sensor coils,
connect block 225 on the rear surface of the insure that all harnegs’c ctors (P1, P2 and
back frame per Figs. 14 and 15, using existing P3) are securely eng efore any attempt
holes. is made to energiz aker.

4. Install the back frame wire harness (part 140

or 141) per view B of connection diagram Fig. Conversion of reaker is now complete. Man-
16, 19 or 21, whichever applies; position each ually close rif» the breaker several times to
tap lead (black) on the ampere rating selected. insure prop anical operation. Use the main-
Form and tie per Figs. 12 and 13. tenanc d do this on electrically operated

breakers! eck the flux shift trip device linkage
V. BREAKER REASSEMBLY an

1. Rejoin the front and back frames. Refer to GEK- x
7303 page 7 as necessary. % next to Section VI — EQUIPMENT MOD-
|

2. Referring to Figs. 6 and 7, attach the flux shift TIONS. If these are not required, go directly
trip device actuator bracket to the left pole tion VIl — TESTING.

Fig. 11 — SST current sensor mounting.



Secure sensors 100 in position by apply-
ing RTV between sensor and strap 126.

Connector P3 Iﬁg{;
engages mating

connector P2
on front frame.

Fig. 12 — Converted back
and harness.

Fig. 13 — Front view of drawout breaker back frame after SST conversion.
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L 4

Left Pole
¢

“White Black . Both leads fl@v
AR ring terminals:
- ’@‘
.38
Dia.
Hole
(See
Fig. 12) Q
REAR VIEW 225 (b
Fig. 14 — Mounting of 4th-wir sensor
ut'breaker

disconnect block o
(when used). See fig"

Fig. 15 — Rear view of drawout breaker back frame equipped with SST

4th-wire neutral sensor disconnect block.



FRONT VIEWS TO PROGRAMMER O -

PROGRAMMER
HARNESS 142

FLUX

SHIFT

TRIP

ACTUATOR K\' FRONT FRAME

*

_ T Q_Cb' \ -~
1) X

' ‘\j WHITE BLACK WHITE  BLACK j WHITE
eReo®] ooeél X XXIc) 4

TAP COM TAP COM TAP COM o
r's TB1 TB2 TB3
LEFT POLE CENTER POLE RIGHT POLE
e
K Fig. 16 — Harness connections for drawout and stationary breakers used
on 3-wire systems — with and without ground fault. For elemen-

tary diagrams see Figs. 17 and 18.
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P3 P2 P1
%A ¢B ¢C o _—_ — = — -
FLUX SHIFT

A A | TRIP DEVICE —————=

BACK FRAME [~ —13 —’f— ~— ] f i

~ )=—_¥__)__ i BDESK 9|« &|-0-|— (48V. dc) |

A o o-|<&|o-|—= (TOSCR

LEFT POLE anove) |
CURRENT COM

SENSOR - - WHITE <)ol :

Fig. 17

<=
:_:é‘\P ¢ BLACK | o<
TA ¢ WHITE N DY
1A

| :g ¢ BLACK >l< &
B - » WHITE o< e

* Lo
| 3 \ L_< BLACK l<e

|

A0 ___ N —
J 3 7
BREAKER ROGRAMMER
T T T FRONT FRAM UNIT

¢x T9 97 o9 TO >¢ mo 9o

L9

LOAD

— Elementary diagram — br hout ground fault.

BREAKER __ Z
BACK FRAME |

/

LEFT POLE
CURRENT
SENSOR

Fig. 18

_/E_ﬁl\__ : RED 1ot

E==kE==) IL— BLack| o | ¢ |

Joy

P3 P1

* FLUX SHIFT
TRIP DEVICE

-+ (48V. dc)

—e (TO SCR
ANODE)

WHITE L((‘*

BLACK ] 3
white | 1 oo lol,
BLACK

€
WHITE i .

ﬂ
BLACK o< d
3
4

[32r$ gx=zp ¢mop qo>p mp gof

BREAKER PROGRAMMER
FRONT FRAME UNIT

— Elementary diagram — breakers with 3-wire ground fault.
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FRONT VIEWS

PROGRAMMER
HARNESS 143
/

Both leads
have ring
terminals.
\ commz
14 \\
BLACK 4 0™ WHITE @9 BLACK WHITE
&7 T8 \,
Itapl  lcgfil ] \
]
- - I TAP  COM :I “TAP  COM TAP  COM |
L — - = - ! TB1 1 TB2 TB3
Secondary discompect | LEFT POLE ! ; CENTERPOLE RIGHT POLE
i W
S, o e e e e = =

- e es o o e o o o

Fig. 19 — Harness connections for drawout breakers equipped with 4-
wire ground fault. For elementary diagram see Fig. 20.
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6A 6B  ¢C o e S
FLUX SHIFT
* A A | TRIP DEVICE —_——
BACK FRAME —f —/f-ﬁl\—— o /
\\: | RED | | «¢]o|— (48v.
I

| I
—5—1 —_—= _— I — —
| Q)= [o) >= Q)— | BLACK O-|— &|-0-|— (TO SCR I |
v LEFT POLE ANODE)
i CURRENT CoM WHITE
r' SENSOR | N2 o< &l o L 4 : |
3 l

” | ‘ »y <o BLACK .? I
NEUTRAL [ rap WHITE ' l

v ' 2 - |

| ‘ !
NEUTRAL | <\ o __3 I I
SENSOR | I |

DISCONNECT B o —

| l g-o .

[ D |
| | o\ [ |
C | |
EQUIPMENT [ o o
MOUNTED | o
NEUTRAL —.\ o I l
SENSOR V! | |

— I
—_——— '
—_—— e - _

gl
<
Y

T T BREAKER PROGRAMMER
FRONT FRAME UNIT

\

4- WIRE LOAD

Fig. 20 — Elementary dIKQ rawout breaker with 4-wire ground fault.

> Q
Table 5 — SST Harne ble

TO PROGRAMMER

FROM
Harness FEMALE MALE
Connector i TO l l
r
hite sl M
Black TB1 (¢A) N
White
Black TB2 (¢B)
H White
\ ®K Black TB3 (4C)
B Red Flux Shift
E Black Trlp Device @ O ® @ Q
L . 4th-wire Neutral OO.® ®@®®®
N \évlh'ts Disconnect Block
i (or TB4) when used HARNESS CONNECTOR




FRONT VIEWS
TO PROGRAMMER O "33

I

o}

PROGRAMMER
:—lARNESS Y HARNESS 142
includes TB4) /

145

—=

BLACK ITE
7 v
TAP COM
| ARNESS X
TB4
' FLUX
SHIFT
TRIP
: ( | ACTUATQS
To 4th-wire ‘ FRONT FRAME
neutral l | | | B
sensor *

J

P
TR XN

<4

BACK FRAME
HARNESS 141

WHITE  BLACK

. TAP COM TAP COM TAP
TB1 TB2 TB3
LEFTPOLE CENTER POLE RIGHT POLE
Fig. 21' — Harness connections for stationary breakers equipped with 4- ‘“"*

wire ground fault. For elementary diagram see Fig. 22.




P3 P2 P1

%A $B  oC i
FLUX SHIFT
1 TRIP DEVICE —
BREAKER _ _| _ L __1_ _ | | | |
BACK FRAME | L =
\l 6)===)= _6_ . |_I__ RED < | (48\@| I
| oY U BLACK| 5] ¢ . (108 L
v LEFT POLE E| ANODE) |
CURRENT COM

| SENSOR | NJ>— oA WHITE ¢ ot o : |

Y BLACK [
, NEUTRAL b T orap ~ & e < | |
7 o ' - <€ ||

o | ‘ |
: | o | ¢fof—BLACK 3 : :

B | WHITE

| i <T° ot e

! K 1
I [ AR ot o BLAC o 3 | |
o e C . I

EQUIPMENT — i . i

MOUNTED : 0 N

NEUTRAL | N |
SENSOR [ﬁ} b
| |
[

BREAKER PROGRAMMER
FRONT FRAME UNIT

/
\4
4-WIRE LOAD @
Fig. 22 — Elementam — stationary breaker with 4-wire ground fault.

NI

TB4 White

>
1
=

Harness Y

Breaker

O
© 144

Tap | Com
Fourth C/T o |
Terminal Bd.

| Drill (2) —M w [
219 dia.

holes _‘

FRONT VIEW

Fig. 23 — For stationary breakers only — mounting of terminal board TB4 for
connection to equipment-mounted 4th-wire neutral sensor.
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AK/AKR LOW-VOLTAGE POWER CIRCUIT BREAKERS
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urrent Sensor Taps {Amperes) Ground Foult Pickup:
RT-50 800. 1200. 1600. 2000 . . AKT/AKRT-50 . 2x. .25x, 3x. .4x. 5x. 8 .bx
1200, 1600. 2000, 3000 Ground Trip Time-current Curves AK-75 2%, .22x. .25x. 3x, 351, & 4x
: i : AKR-75 2x, .22x, .25x. .3x, 35x 8 .37x
e 1200, 1600, 2000, 3200 AK/AKR-100 ,vlla., 2;, .22x, .25x, 27x 8 3x
* = tap setting

N 1600. 2000, 3000, 4000 Curves apply ot 30/60 Herta Ground Fauh Delay Sonds

from = 20C 1o + 70C Proqrammer Ambiont Maximum, Intermediate 8 Minimum
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