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CONVERTING AK/AKT-50 BREAKERS TO THE SST TRIP DEVICE
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with EC or Power Sensor t
kit contains the variety of matenal necessary to
convert either type. The kits are designed specif-
icaily for use on the breakers iisted in Tabie 1.

Kit installation is straightforward but does require
careful workmanship and attention to these in-
structions. Familiarity with the breaker itself is
highiy desirable. The general approach is to nrst

strip the breaker of its existing trip devices (either
EC or Power Sepsor) then install the SST com-
ponents. Following this, the converted breaker is

performance tested prlor to restoring it to service.

I-or the majority of breaker moaels listed in Tabl

lrid inatallatinan Anoca nat ram v oAlietamiza
l, AL Hiotatialivuil Uvuco vt lcqullc ally CUOLVINIILT

assembly work. However, some conversions may

involve unusual mounting circumstances or ac-
cessory combinations which necessitate minor
modification/relocation of a component(s). in most

instances this suppiementary work can be done
cita

1 Siie.
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Preparatory to beginning the conversion, the in-
staller should verify that the correct kit, current
sensors and programmer unit have been furnished

cemem TaAalla. N L JEEPRGRpN | VA e e . L. e o
— see Tabies 2, 8 and 4. Whenever the Ground
Fault trin element is furnished for breakers annlied
FRAMEIL Wiy WIWIHNIVITL U T HTUIHTvW TVl WIEvAanNwvI o u IJII\J\J
on 4-wire systems, note that, in addition to install-

ing the kit on the breaker, an assoc:ated neutral
sensor (CT) is required for separate mounting in
the equipment. Insure also tnat retrofitted breakers

~ v moamam | A) HS PO PR § P IR PO IS SR ¥ TP TV P
are appiiea witnin neir sSnof t circuit rdungs, for ex-
amnle assumina that as nart of a conversion the
ampie, assuming that as part o1 conversion ne

For identification purposes, all kit materials are
itemized on the parts lists included with each kit.
The item numbers on those parts lists correspond
to the part numbers used on the illustrations here-

i. L omm b ke e

at are to be reused

Users are reminded that instaliation of SST kits
provides an excellent opportunity to perform
normai mainfenance on the breaker proper, pariic-

Anly funmn

ularly while the front and back frames are sepa-
rated. Such nrocedures are covered in Mainte-

n%r;Ee M;;l'eal éé?(?aé'é renewal parts are avail-
able as listed in Bulletin GEF-4150. Copies of

these publications are included in each kit.

NOTE
Although designed spec:ﬂcally for the breaker

models in Tabie
o

sidered a loc aI underlakm and ma i volve addl-
tional modification dependmg upon the breaker’s
vintage and its accessory complement.

TOOLS REQUIRED

Socket Set Pliers

Open End Wrenches Electric Drill
Screwd rlvers 6" Scale
Crimping Tooil



Table 1 — Convertible Breaker Models

A-C Breaker Type Trip Device
Fé?-,n;e P Drawout . Power
(Amp) stationany AKD AKD-5 = Sensor

AK-2-50 AK-2-50 AK-2A-50 X
AK-2-50H AK-2-50H AK-2A-50H X
o — AKU-2-50 AKU-2A-50 X
10UV
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 X
AKT-2-50 AKT-2-80 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

Table 2 — Basic Conversion Kits for

Dumaleava T Talda 4

Table 3 — Tapped Current Sensors

PITCARTID III 1AQVIT 1
Basic Kit Cat. 343L696 — (Gp.) Cat. No.
N%;ﬁilt(lﬁ; With 4th-Wire W/O 4th-Wire Breaker 2;;2?; Phase Sensors Neuﬁgl-végr?sor
Type Neutral Sensor Neutral Sensor Type Range
Man. Elec. Man. Elec. 343L696-(Gp.) 343L650-(Gp.)
G1 G2 AK-50 600-1600 GA9 G14
AKD & AKD-5 G5 G6 LT =0 =
Drawout AKT-50 800-2000 G70 G28
Table 4 — Programmer Units
i Cat. No. 343L696-(Gp.)
Breaker Elements Short-time Pickup
rraliie @
None | 1.75L-4L [ sL-toL
UNITS WITHOUT GROUND FAULT
LS —_ 37 13
LST —_ 39 18
AK-50 Li 14 — _
AKT-50 LIT 17 — —
LS! — 38 18
LSIT — 40 18
UNITS WITH GROCUND FAULT
LSG — 41 19
LSGT — 43 22
LG 20 —_ — .
AK-50 LIGT 23 —_ — ® Trip Element
SIa 12 21 Abbreviations
LSIGT — 44 24 L = Long Time
ar i ; i = instantaneous
LSGT — il 34 G — Ground Fault
LIG 32 — —
AKT-50 LIGT 35 —
LSIG — 50 33
LSIGT —_ 52 36
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Fig. 1 — SST programmer unit mounted on AKU-50 breaker.



fl. BREAKER DISASSEMBLY

ce in a clean work area
ce in giean work area.

. Be sure the breaker is open.

Remove the arc quencher retaining bar.
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.

W o o=

5. Remove the overcurrent trip devices, referring
A maintanan~ra maniial REK_72N2 ae fallAawe-
LW HHIAQITICHIQITVTE HHIATTUuQl UV T wUVU Ao 1VEHIVYWO
e~ .- e DO NN
29-92.

A An

— For Power Sensor type, pp. 35-39.
Iil. 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.

1 electrically operated AK-2/2A-breakers of the
quick-close varlety, it may be necessary to relocate
the anti-pump relay “W” to make space for the

SS T programmer umt On these breakers the “W”
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control relay “ Remove the ’ relav and re-
locate it to the upper left of the front frame as
shown in the BEFORE and AFTER vrews of F|g 3

cengYy

in tne pI"OCGSS remove the “X’

. The next step is
OeVlCe proceeo

o

6, being sure to position insu'latingvsheet 41
and the connector support plate 50 next io
the mounting base as indicated.
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Fig. 2 — Left side view of center channel — drill-
ing plan for programmer mounting bracket.

c. ldentify the programmer wire harness (part
142 or 143) and mount its male connector
(P2 on Fig. 6) to support plate 50 using

screws 51.

d. Insert the two sleeve-terminated ends of har-
mmmn V filan TamAda Lfommn dlam Llions ~ifl 3ulm A
1855 A (UIC 1edUs 1TOIT LHe HHUX Snint tuip ue-
vice} into female connector P1 on the op-

0
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

| ey Py 1.1 PR W Iy e DY | YO Lo £ s
cdachn KiIt ondins d bPECldl AMp 1001 10r re-
moving leads from the connector sockets,

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 fiux shift ’trip device

IIIUUIILIIIQ bUlIIPIUlUU Ib DIIUWH Ill rlg

For stationary breakers that are to be equnpped
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 sreeve terminals on the other
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tie them to the front frame per Fig. 5.
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FRONT VIEWS OF BREAKER
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Fig. 4 — Installing SST programmer mounting bracket on center channel
of front frame; remounting the “X"’ reiay.
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Note: Crossbar side link is part
of back frame assembly
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Fig. 6 — Side view of front frame showing mounting of fiux shift irio device.
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P40 and CB Frame
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Actuator Bracket

Actuator

Actuator arm

Trip rod

Trip rod adjuster end

NO oA =

Fig. 8 — Flux shift trip device assembly with operating linkages.
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Actuator o O
bracket ~ @ Buffer
"4 Ind stud
’ ((_é [{ // position
Trip paddlein = )
“Mechanlsm X ’
Resetl” pualuun Jam
\ q nut 70\/)?
ADJUSTMENTS: I ! / A
1. Trip rod length: Adjust gap to 0.093” = 0.015”
using 0.093” diam. rod as shown. bwrrrrA—
o Actuator bracket: As the crossbar travels be— ZU Q‘ N 1
tween the “breaker closed” and “breaker open” I N\ 1
positions, the tang of the actuator bracket must .093” Dia. .Tﬁf’ iod )
clear the buffer stud. If insufficient clearance rod in “Reset
....... screws and position
exists, ioosen i's two mounting screws an i
rotate the bracket clockwise to take up mount- L
ing hole slack. Retighten screws. Adjuster

Fig. 9 — Fluxshift trip device adjustments.

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



IV. BACK FRAME CONVERSION

1. ldentify
of
the two 257 DIA holes |n it as shown i
)

These holes are used later (step V.2.
the trip device actuator bracket.

2. Mount the three (3) phase sensors (100) and
their terminal boards as shown in Figs. 11, 12

and 40
ailu 19.

3. On drawout breakers being equipped with 4-

[ [~
wire ground fault, mount the neutral sensor dis-

connect block 225 on the rear surface of the
back frame per Figs. 14 and 15, using existing
holes.

4. Install the back frame wire harness (part 140
or 141) per view B of connect|on diagram F|g

16, 19 or 21, whichever applle ; position
atin

’
tap lead (black) on the ampere rating

SO (MIGUN T O

Form and tie per Figs. 12 and 18.

<

BREAKER REASSEMBLY
. Rejoin the front and back frames. Refer to GEK-
7303 page 7 as necessary.

2. Referring to Figs. 6 and 7, attach the flux shift
trip device actuator bracket to the left pole

—

crossbar side link (previously drilled in Section
V). Be sure it clears the buffer stud as de-

o oll LR RV I @b ]

scrlbed in Fig. 9.

3. Install the programmer unit 175 into its mount-

ing bracket on the breaker front frame as shown

m Fig. 5. Join the female connector P1 of the

er harness to the maie connector on the
+

CAUTION: To avoid shock hazard and pos-

sible damage to wire harness and sensor coils

TsSe (9203 3 P

insure that all harness connectors (P1, P2 and
P3) are securely engaged before any attempt

is made to energize the breaker.

Conversion of the breaker is now complete. Man-
ually close and trip the breaker several times to
insure proper mechanical operat:on Use the main-

tenance handle to do this on electrically operated
breakers. Recheck the flux shift trip device linkage
and adjustments per Fig. 9.

Proceed next to Section VI — EQUIPMENT MOD-

IFICATIONS. If these are not required, go directly

to Section Vii — TESTING.

-t
-



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

TAT—— L\ :
~AN YN

o ey e

Left U Center U Right RE
Connector P3 Pole Pole \ pgge //
engages mating | )4 ! \ s
connector P2 / ! \ L]
) s
on front frame. / \ 5
/ \ ' AN 126
} o~ o~ /| N A== == A 4/
DU 7

\ |
D\ - / r—-f
Q%

R 0 / »
SN N\ S

N r——= \*144//% R~ 4 e )
141 S > | e 1

_— AL——JF\ T ﬁé Z 1 o b///

Hot=tio) |offeet

()6§|_’§SOU LDodeg=Y
s e L
\L_ 75
[ rill .38 dia. hole in backnlate — when required !

Fig. 12 — Converted back frame showing SST sensors, terminal boards
and harness.

Fig. 13 — Front view of drawout breaker back frame after SST conversion.
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//"\xv\/-
/ Left Pole
/ ¢
/ ) 2
~ - Blac Both leads have
/ White i Black — ring terminals.
\@/ ! :@ /
38 ! ol lla 235
Dia g S 236
Hole © O7 237
(See |
Fig. 12) | -
{ AY
- \
REAR VIEW 295

Fig. 14 — Mounting of 4th-wire neutral sensor
disconnect biock on drawout breaker
(when used). See fig. 15.

Fig. 15 — Rear view of drawout breaker back frame equipped with SST
4th-wire neutral sensor disconnect block.
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FRONT VIEWS . i
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PROGRAMMER P1
HARNESS 142
Irr—-l—l——--!:ﬂm
(1] | o
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|\
— i
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— A Py pewty
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TAP  COM TAP  COM TAP  COM
TB1 TR2 TB3
LEFT POLE CENTER POLE RIGHT POLE

g. 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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Fig. 17 — Elementary diagram — breakers without ground fault.
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Fig. 18 — Elementary diagram — breakers with 3-wire ground fault.

15



TO PROGRAMMER
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Vo s W ] i
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‘_ — — — é l 1 —a 11 .
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Secondary disconnect  j} LEFT PCLE 1 CENTERPOLE RIGHT POLE
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neutral sensor — N\ om o= = = = — =7

mounts on rear
of back frame.

ORI |

Fig. 19 — Harness connectlons for drawout breakers equipped with 4-

wire ground fault. For elementary diagram see Fig. 20.
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1 N2, 7
Y Y Y BREAKER PROGRAMMER
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/
v
4-WIRE LOAD
Fig. 20 — Elementary diagram — drawout breaker with 4-wire ground fault.

Tabie 5 — SST Harness Wire Table
f; O PROGRAMMER
FROM 4
Harness FEMALE MALE
Connector Wire TO , 1
Socket Color
Number \ | M
LI
A Y 1]
c Black TB1 (4A) H A= K
D White ﬂ% EDE I%UJ
F Black TB2 (4B) | QUQ |
d| e B3 (40) NN
B Red Flux Shift
E Black Trip Device OYOXOROYO
L hi 4th-wire Neutral | @ff@@@@’.—?@?@ |
N ‘é\fagﬁ Disconnect Biock e Y W R
(or TB4) when used HARNESS CONNECTOR

17



FRONT VIEWS

TO PROGRAMMER

a A _
[-EmEY
; P
PROGRAMMER
HARNESS Y HARNESS 142 L“-I-l-n-
(mcludes TB4)
X - M1
Eﬁ:pﬁ i
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BI ACK ’ //HITE I l I ﬂ————
M‘ m l HAF{N‘ESSX
m— 1]
l —ARE— ] |Fux |
SHIFT AN\
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Fig. 21 — Harness connections for statlonary breakers equipped with 4-
~~~~~~~~~ Fig 292,
LR I
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wire ground fault. For eiementary diagram Se€ r
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Fig. 22 — Elementary diagram — stationary breaker with 4-wire ground fault.
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Fig. 23 — For stationary breakers only — mounting of terminal board TB4 for
connection to equipment-mounted 4th-wire neutral sensor
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VI EQUIPMENT MODIFICATIONS

in conjunction with breakers being equipped withi

4-wire Ground Fault trip elements.

1. Mount the neutral sensor in the outgoing neutral

lead, normally in the equipment’s bus or cable
compartment. Be sure to observe the sensor’s
LINE & LOAD directional markings. See Fig. 24
for the sensor’s bar drilling plan. Check to in-
sure that the neutral and phase sensors match,
i.e., have the same ampere range.

On drawout type breakers, mount the 4th-wire

neutral sensor stationary disconnect block 226
inside the breaker compartment at the lower
rear as shown in Fig.25. Be careful to select the

~ar

correct mounting brackei (Part 245 or 2486).

. Connect the neutral sensor to disconnect block

226 per wiring instructions of Fig.26. For sta-
tionary breakers, the neutral sensor is con-
nected to TB4.

LINE ____.__.\ LOAD L
waav  —~dleen () ELECT (== L
i 105 e KO | 2eziesaia MAX 562 DiA. HOLES
V.22 _ 557 g 1 WWIAA /
; saael |\t | |
‘ CONNECTIONS
| == | Meezgeqell | ——1——7/ |
I N L SRS || (N E - —1
AT I I\ ] ‘ » | KADEINUSA HP2665.5 C \ ; L 1 : X i J “A”
A
E 1 — TeErMINAL — V78 ] 8 - 1
< ~— 1.75 — Aok
Y ’/r LO1 4N
|+———— 6.00
] ¥ ; oS |1
nc” By ! Py C—i— I l N l /r_\ .
OO | [l & | OO 2
'[ T i T Il 1€ @] |0 | =
1.75 | (@ Ezzao i >
13 =11 o
B l P ‘ AT~ q@ t500 I PR N
D10 | ke | | —D— -
T | T
L l ‘
(AN AMDY 88 |-
\\JUU MIvir ,
~ 7.75
11.95 (800, 1600 & 2000 AMP)
SENSOR AMPERE
CAT. NO. RANGE A B c D E
343L650G13 300-800 250 3.25 75 3.20 1.30
3431 650G14 600-1600 .500 3.62 .94 3.20 1.30
343L.650G28 800-2000 625 3.25 75 3.33 1.18

Fig. 24 — Outline of SST 4th-wire neutral sensors (from outline dwg. 568B220).
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INSTALLATION NOTES

e Observe LINE and LOAD markings
when making bus or cable connec-
tions.

=
r
z
m
o,
[«
[¢4]
S)
e

e Bond sensor O

e Maintain polarity of sensor sec-

ondary leads when connecting to Line
breaker, i.e., TAP to TAP, COM to Y
COM. ;
' ! Neutral
a— Sensor
| SRR
Run secondary ieads together and tie T
to prevent loops. Use #14 wire size F‘—__—\ QI @ N\
minimum, HL—F
| X Gom [
Ta {Com
A R /
f ‘::100 Ft. Max.— /
A S /

Stationary disconnect block in draw- /
out breaker compartment — see be- ——(
low. or, \
Terminal board TB4 on stationary
breakers — see fig. 23.

| e—

&
/

#5 Binding
head screw U

Evarmdt I~ l nﬂ 1 Quueirmm lanA~Al
Front view looking ] opring 1odaed
into breaker —@— ans | butt contacts
compartment. Tap Common
4th-Wire neutral sensor stationary
disconnect block on drawout bkrs.
Fig. 26 — Connecting the 4th-wire neutral sensor.
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VIl. TESTING

Before reinstalling the breaker to service, perform 3. For use in troubleshooting, the tap-to-tap resis-
steps 1 & 2 below: tances of the sensors are provided in Table 6.
These data apply both to phase and neutral
1. Megger breaker primary circuit using a 1000V sensors.
megger.

2. Perform either of the following tests:

A — Using ECS/SST test set Catalog #TAK-TS1,

test per Instructions GEK-64454 to assure Table 6 — Sensor Resistance Values
proper operation of the breaker and its trip . .
device. Alternately, test set Catalog #TAK- Bprﬁ,a,:fgr Ampere geetsv:rset::c(?(;?n?v'l‘gla
Isezd with Instructions GEK-73300-1 can be Size Tap and TAP Terminals
300 5.3-6.1
B — Using asingle-phase, high current-low voltage 400 7.2-8.2
test set, test each trip element (L, S, I, G) to 600 10.8-12.4
assure proper protective device operation. AK-50 800 14.6-16.9
Compare results with applicable time-current 600 6.4-76
characteristic curves reproduced on pages 800 8:8-1 6_4
25,26 & 27. 1200 13.5-15.8
1600 19.4-22.8
NOTE: 800 10.2-12.0
When testing units equipped with a 1200 15'8:18.6
ground fault trip element, the latter AKT-50 1600 22'0_25'9
must be deactivated by using Ground 2000 28.5-33.6
Fault Defeat Cable Catalog #TGFD as i )

shown in Fig. 27 below. If this defeat
cable is not available, the breaker can
be tested with two poles connected

in series.
REAKER
EARQEES GROUND FAULT DEFEAT CABLE PRO%F;@"MER
CONNECTOR CAT. NO. TGFD —-_
‘_ A — 3 r —
o< e =5 [T '
cumRent | O €TO I1 DC DR |
SENSQRS | O-l—<C &= ] ADEDE |
oA DAL I B DS | AnyssT
10 '] | r‘ o< | Programm
D | D] (| | grammer
0B € o1 1T [ OF‘< | Unit with
VLG = ‘ ‘ :)o——-~<ﬁ—0—l—3 ' Ground Fault
0c é-: 1 [ oii_<<—4—o.:_. : Element
. ; e—rm_ | :)O--JL —<%—O—r—3; |
REReD T"\f*’ﬁ DN |
yorror<<epor N 1< |
] o
NEUTRAL | O &00 1 o ¢ ' |
SENSOR | o< <o 4 “E—<<—f—0| l
DISCONNECT | o< ¢ 3o IR —o——< &+o | |
L_J —— b L_J |
MALE FEMALE
END END. L

Fig. 27 — Cabling diagram with Ground Fault Defeat Cable inserted be-
tween breaker harness and SST Programmer Unit — for use
during single-phase, high current-low voltage testing.
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TABLE 7 — TRIP CHARACTERISTICS

— SST CONVERSION KITS

Applicable time-current Curves: GES-6033B, 6034A, 6035B

SST Programmer Adjustment Range (Set Points)
Ground Fault Long Time Short Time instan-
Breaker | Frame Sensor Taps —— taneons
Frame -l r4-4 x o rlv'\u H e
Tope (Ams-) ( Am(p e)res) Pickup I‘)g:?g L giluaz Pickup | Delay |Pickup
ere o Hﬂllu
P (M:‘.ﬁzle) {Seconds) ( Mt:)lfti;le\ {Seconds) (Mlg!nfle) {Seconds) (Mt:_xltﬂlgh)
AK-15 225 70, 100, 150, 225
70, 100, 150, 225 5, .6, .8, Maximum Maximum| 1.75, 2, | Maximum
AK-25 600 or 1,1.5, 2(X) 0.30 22 2.25, 2.5, 0.35
200, 300, 400, 600 3,4 (L)
AnA AnA ORA QNN Imtarmad a8 7 8 | ilntarmed Intermed |1 4 5§ 6
30U, 40U, oUU, oUu intermeda. | .G, .7, .G, | intermed intermeag 1, 2, 0,
AK-50 | 1600 or 25.3,4 | 0165 |.9,1,1. 10 or 021 | 8,10,
600, 800, 1200, 1600 | - - -\ (X) i2 (L)
AKT-50 | 2000 |800, 1200, 1600, 2000 | 2:2% & | Mova™ Minifnum 1% o] Moo
.2,.22, .25,
AK-75 | 3000 [1200, 1600, 2000, 3000| 373537 (X)
18, .2, .22,
AK-100 | 4000 (1600, 2000, 3000, 4000 | 55 ~'57” 3'(k)
NOTES @ @ ©) @ ® @ @ | @
(@ x = Sensor ampere tap = trip rating @) Time delay at lower limit of band @ 6L
@ Pickup tolerance = + 10% (4) Time delay at lower limit of band
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