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KELMAN TYPE 15RA2-B, 600 AMPERE OIL CIRCUIT BREAKER

GENERAL INFORMATION

Voltage Rating

Maximum Continuous Current
Rated Interrupting Capacity

Maximum Interrupting Rating at Rated Voltage

Maximum Interrupting Rating
Momentary Current Rating
4 Second Current Rating

Number of Poles

Number of Breaks per Pole
Gallons of 0il per breaker

Net Weight of Oil

Net Weight of Breaker without 0il
Solenoid Closing Current (125V.DC)
Solenotd Closing Current (48V.DC)
Tripping Current (125V.DC)
Tripping Current (48V.DC)

BUSHINGS - Kelman, D-3488
CLOSING COIL - Kelman Type CL-117H (230V.AC rectifier

OPENING COIL - Kelman Type CL-111B (125V.DC)

3-31-52

CL-117A (125V.DC)

CL-117D (48V.DC)

CL-111C (48v.DC)

1st.S0 27328

15,000
600

250,000
10,000
25,000
40,000
25,000

3
2
130

Volts
Amperes
KVA
Amperes
Amperes
Amperes
Amperes

Pounds
Pounds
Amperes
Amperes
Amperes
Amperes

oper.)

S-28868



INSTALLATION OF BREAKER

The breaker has been completely assembled and tested at

the factory, however, it is important that the following
instructions are followed when installing the breaker in
its permanent location:

1. All breakers are shipped in the closed position with
the toggle of the operating mechanism wired closed.
Remove wire and trip breaker by means of the hand trip.
Guard against accidental electrical or hand tripping
of the breaker while making the following adjustments.

2. LEVELING OF BREAKER

Lower tank and plumb MOVING CONTACT RODS shown on
drawing "Cross Section of Breaker". Shim under base
of breaker as required.

3. ALIGNMENT OF CONTACTS
Refer to drawing "Cross Section of Breaker",

Close breaker slowly by means of the hand closing device.
Observe the alignment of the STATIONARY CONTACTS entering
the DETHERMALIZER ASSEMBLY. If any misalignment is
present, adjustment can be made by loosening the bolts

on the SUPPORT FOR CONTACT and shifting the STATIONARY
CONTACT to the desired position,

4. CONTACT ADJUSTMENT
Refer to drawing "Cross Section of Breaker",

a. When breaker is in the closed position, the dimension
from the top of the MOVING CONTACT NUT to the bottom of
the MOVING CONTACT must agree with the dimension shown
on the drawing. Screw nuts up or down as required.

b. The dimension from the bottom of the STATIONARY CONTACT
LOCKNUT to the top of the DETHERMALIZER ASSEMBLY must
agree with the dimension shown on the drawing. If
adjustment is reguired, loosen locknut on MOVING CONTACT
ggD ADgUSTING STUD and turn adjusting stud in desired

rection,

¢. The dimension from the bottom of the DETHERMALIZER SUPPORT
- to the bottom of the MOVING CONTACT must agree with the
dimension shown on the drawing. This dimension may be
obtained by loosening the STATIONARY CONTACT LOCKNUT and
turning the STATIONARY CONTACT to the left or right as
required.

S=28728,Pt.I



9.
10.
11,

TRAVEL ADJUSTMENT

Refer to drawing "Cross Section of Breaker".
The total travel of the DETHERMALIZER ASSEMBLY should
agree with the dimension shown on the drawing.

To check travel, mark the MOVING CONTACT ROD at the
bottom of the MOVING CONTACT ROD GUIDE when the breaker
is in the closed position.

Open breéker and measure distance between the mark and
the bottom of MOVING CONTACT RCD GUIDE.

If the travel is not correct, adjust upper STOP NUTS
up or down on ROD FOR KICKOUT SPRING in the solenoid
mechanism.

TRIAL SETTING OF KICKOUT SPRING

Set KICKOUT SPRING, shown on drawing "Assembly of Solenoid"
to compress about 3/8". This is a trial setting only.

Check operating mechanism according to adjustments found
in another section of this bulletin.

With minimum operating voltage for solenoid mechanism
close the breaker. :

Operate breaker several times, then recheck settings.
Replace tank and fill with oil.

Adjust KICKOUT SPRING, shown on "Assembly of Solenoid",
so that the breaker will close positively at minimum

operating voltage. Use maximum spring compression
consistent with this requirement.

5-28728,Pt.II



OIL

The breaker should be filled with a reliable oil
suitable for oil circuit breakers such as Avon Transformer
0il or Shell Diala AX. Samples of oil should be drawn
from the bottoms of the tanks at regular intervals to
ascertain if there is foreign matter present. After
sgvergi heavy short circuits it may be necessary to filter
the o1il.

SPARE PARTS

When ordering parts always give the serial numbers of
thebbreaker and operating mechanism as well as the part
numoper.

CONNECTIONS

A wiring diagram for the current transformers and
control circuits is shipped with each breaker inside the
mechanism housing.

STORAGE

It is important to bear in mind at all times that
moisture is detrimental to the Dethermalizers (arc quenchers).
In the event a breaker is purchased for stock or is not
placed in service within one month(allow oniy 10 days
during damp weather) proper precaution must be taken to
prevent the absorption of moisture. Dethermalizers already
installed in the breakers are best protected if the tanks
are filled with clean, moisture free transformer oil in
sufficient depth to cover the Dethermalizers. Spare
Dethermalizers ordered for stock are always shipped in
waterproof bags containing silica gel as the drying agent.
It is suggested that when received, the bags be inspected
for damage during shipment. If a bag has been punctured,
the following steps should be taken:

1. Remove the Dethermalizer and dry thoroughly at
temperatures not to exceed 158° F,

2. Dry and repair the bag.

3. Replace the Dethermalizer in the bag and add
new silica gel.

4. Reseal the bag by pressing the edges together with
a hot iron.

Occasional inspection of stored Dothermalizers is also
- suggested to be sure of proper preservation while in stock.

LUBRICATION

No lubrication is required.

6-16-52 S-28729-1



ADJUSTMENTS FOR SOLENOID OPERATING MECHANISM

w

These adjustments should be made after the breaker contacts

have been correctly adjusted.

1.

2.

3.

k.

5.

6.

7.

Refer to drawing "Assembly of Solenoid".

Close the breaker manually and check operation of
AUXILIARY SWITCHES. The OVERTRAVEL SPRINGS should be
adjusted so that positive operation is obtained upon
opening or closing. Positive operation is indicated

by a snapping action after the auxiliary switch contacts
have touched.

If the operating mechanism fails to latch, that is, if
one or both LATCHES fail to seat completely under the
LOWER TOGGLE PIN, follow adjustments 3 and 4.

If the LATCHES do not seat at the same time, loosen the
locknuts on the ECCENTRIC PINS FOR LATCH and rotate
these PINS until the LATCHES are even. Tighten locknuts.

The overtravel between the LOWER TOGGLE PIN and the

LATCHES should be 1/32 inch when the SOLENOID PLUNGER

is raised as high as possible by means of the hand closing
device., Adjustment is made with the mechanism in the open
position by loosening the CLAMP SCREW FOR YOKE and turning
the SOLENOID PLUNGER by means of a spanner wrench inserted
in the bottom of the SOLENOID PLUNGER. Tighten CLAMP

SCREW FOR YOKE after 1/32 inch overtravel has been obtained.

The TRIP COIL ASSEMBLY should be located so that there is
about 1/8 inch gap between the KICKOUT BAR of the TRIP
COIL ASSEMBLY and the TRIP PIN FOR TOGGLE.

Trip the breaker and observe the retarding action of the
OPENING DASHPOT. The breaker should open fast and come to
rest without a bounce or a delay. If the breaker tends to
bounce, increase the dashpot effect by unscrewing the
DASHPOT ROD from the ROD END a turn or two at a time until
smoothest action is obtained. If the OPENING DASHPOT checks
too soon and there is a delay before the breaker is fully
open, screw the DASHPOT ROD into the ROD END a few turns.

The thermostat in the mechanism housing should normally
be set at 70°F.

FLUI% FOR DASHPOTS
T Kelman dashpots and fluid timing devices use Dow
Corning Silicone Fluid, Type DC 200, Viscosity Grade:10

centistokes.

LUBRICATION
o lubrication is required.

Kelman Electric}& Mfg. Company

1-2-52 Los Angeles, California S-28673,Pt.1



3 KMeckOUTS Fore ld CoNDUIT

Ny
o
"

v
gt

no ] o 1 ”

/ - J li L ,‘,9 e

44 z - 22 2‘L42 To ARAMIE : G HoLES /'@0/4./ ,
1 ™ y

e d

/64'.£ § /2 "o /622—. , i : - SfoRr 4"? Fotry DATION Bor 75
-4 THD. 600 4. 1 . -
PARREEA )13 7"
/12 Inp. 12004 ;_Hr_ | -
Ly ' T,
] P 5
Q Q: Limve OF >i >
: vi¥ ¥
$ Ev FRAME ] ) "ol 3
sl s | 4-18oL7s | VYT
ik . S Q‘%
\lN’“:: i / . (“\& \
~ o ' 1w s .
2 ' Y 4 7 '\h\?‘\w ﬂ“‘?
rvy\‘? StariAL ‘\*iz (r‘:
P : : ’
|

HAND
TRIP
2349

—600 A — /5 AV
~]200A. . * ENXY

"

109f o0 A —23KV

)0G
84 FrRAME

tos £

Y
1§ a4/’ | 12

r~ L
R ‘ ML GO Firesar ‘ 18
. | A IR A . & “ R rMT L ,‘"? iy t Soes ,,(;a " .
D == e T o : w0t - " 3
D.-DHADD FramE ASeyToby | R ——— ~—5SCE]

_ L e h oo T I NAME DU T L e OF TR wL A it .
O-5eas FrAaMm. A‘w‘m\}’ ’ o o R TYPE ISRAZ: \




s.22604

5.2295, S./5057
| s.15890
522603 i s./s056
1 / “

Q .
3 :

™
s.22607.

D24 85 Assem.

N

.

- 4+

LOLKNUT, | T

) Mowga Conract Rod

secrion- 8-8
Scare 35/'07

D-3499 Assz+,

D

J -l-
> —
ki !
= ! s.16808
"’“\z\ L
- - _-
y ‘ ‘f rl
i !
B / Y ,|
“t Lnsaif € N | \‘ ]‘
- s.22004 Sk
Low on Levar 4 "
T
|
, . Al
Meving. 2383 4s36m, |
0.3495433¢, 2333, —441
| Conracr Reo ! 0-3513 Assam. (f\J
. : o rramE U |
I g ! |
_s.22610 o 4 .
. Moving Conracy
q l 15056 Red_Gv.BE '
¥ ) 5-22620 :
e H
S.19592 i
N 3.22609 e 44
D.3494 é\ @
3 @
ss836s/ . D-3493
)
- s
SuppeRr Fer Contacr 1 15065 # . % 0
SraTio Conract G854 s22357 2
. '\m
ol ¥ . @) l
I o ¥ | O
: N
a AT ' : © 30 8
IZER ! &) w
Ass = L\
@
¢
R
] forchc s/5864
- iekos-2| 2 Spean -
3 ! susaso) 4 i s.5e38 ¢
v e <
o § ! w7 e s.18378"/
Dt rcanasizen Suseon: 515633 Seacen
o ?‘. _ v z 33 7] ‘L_
Ui, [ ovie Conmact Hur [y S-22668-1
3 ~| o 5-22758 5.22630. .}
Borromor - Movmé Conracy o its I =
N |
| || ! "
¥ .
\ | 42
s.zee/e
DETAILS WOT SHOWN
Y20P BALL BEARING
8.22628 RETAINER MO 8. 8.
5.8095°3 0/ GAvGE
5./10666~ DyarHRAM
$.106ES GASKET MoR VENT
185 GaLs. Ol S. 10664 VENT
D.346! OuTLINE OF BeeaweR
USE Roro CawmiT
044 L-587
B v e, 3 Secrion AA ML 101 marewin x crrem e
dder Aavas o » Iagtruction - . 4. 101 MATERIAL LIST TANK L1m & 1S RAZ A Cag At tS A
é 22835° SBT3 NI Ly /5RA2-8 600 AMR ISK W
PR R ok scack 67ario" P O e —
€D NPT T S-i868y e /s LOCK masrien .o, 4983, L-527~-9

rs

STUAS.
12 =10 - 44 Pf

18257, e

CD #cvew §a ac noe
m\

-,

Vs Wovo PRynT

KECMAN ELECTRIC & MFG, CO. |
+o8 NOLES, CAYe |



‘;
S

rd
x

. e - =7
l:, e - - * —— _— . - P —
¢ T ) T ITEM DESCR{IPTION
#° I
ks ] . AA AUXILIARY Swi TCH "A"™ CLOSED WHEN OCB is CLoSED
' ' AB AUXIL1ARY SWITCH "B" CLOSED WHEN OCB 1s OPEN
¢ ! AC AUXILIARY SWITCH "AA™ CLOSED WHEN OPERATING MECHANISM IS IN
; , ENERGIZED POSITION
©o | """_5 : AD AuxtL1ARY SWiITCH "8B" CLOSED WHEN OPERATING MECHAN ISM 1S [N
‘ ' @ | De-ENERGIZED PosiTiON
: : 3 AE AuxitL 1ARY Swi TCcH MC-"8" CL0SES MOMENTARILY As OCB orens
. @/ AF AUXILIARY SWwiTCH "AQ"™ OPENS As OCB BEGINS TO OPEN
S AG AuxXILIARY SwiTcH "BQ" OPENS As OCB BEGINS TO CLOSE
5
- BA TERMINAL BoarRD, CONTROL
. . r—z . ] B8 TERMINAL BLock, TRANSFORMER (AS SPECIF 1ED)
8 T ' B8C TERMINAL BLock - INcoMiNG DC suppLyY
’ a ’ ; 8D TErRMINAL BLOCK -~ INCOMING CONTROL
) 2
v i
— : CA CotL, TRIP
g X cB CotL, CLOSING
! 4
b DA KNIFE SwiTeH 3 PST
]
d 7
T (3 EA PANEL
13 ~
- A
+ ’ g . - o a— .
/ 3 ' i FA RELAY, CLOSING
. o ! |
5o 2 !
- : i GA RESISTOR, DISCHMARGE
, . &
W
OO S - __ R e e ~SPACE HEATER - SEE W-1986 15KV THRU 69KV
i F & 3 (For 250,000 KVA TtHrRu 1,500,000 KVA 0CB)
. : : : HC Space HEATER, CONTROL Box
I | 33 ) HD SPACE HEATER, CONTROL SwiTCH
a : f’T{t ?-.:. HE SPACE HEATER, CONTROL THERMOSTAT
: L 16 18 24 4 22 "‘"‘u‘“{u_
o S U SR S W ¢ :g JA Fuses, CONTROL
N Fc 7 {1 '~ ttl‘r : JB Fuses, CLosiIng CoiL
¢ 9 27 29 31 35 33 ; J |
. o t f O~ “-‘r )
v | DEVICE NUMBERS AND FUNCT IONS
; i ! d ]
“ - H . * 9*
. _ : |
. @// oy sl 8-1 DC CoNTROL SwiTCH
< 1o 28 Yo 32 36 J4 e - -~ 8-2 AC HEATER CONTROL SwiTCH (CIRCUIT BREAKEF)
’ W G S N W J o 23 THERMOSTAY
- 52 CiRcUIT BREAKER
" !
’ { - nAT AuXiL1ARY SWITCH "A™ CLOSED WHEN OCB 1S CLOSED
“ ([ "AaA" AUXILIARY SWITCH "Aa™ CLOSED WHEN OPERATING MECHANISM IS IN
' ENERGIZED POSITION
Frerrrnrr rrr r.\[ r.:r r:l“ rr : "AQ" AUXILIARY SWITCH "AQ"™ OPENS AS OCB BEGINS TO OPEN
t- 1237223 27282913031 N33 M XY ngn AUXILIARY SWITCH ™8" CLOSEDWHEN OCB 1S OPEN
]J-' .,.l I"LFJTl 1-,-' "gg" AUXILIARY SWITCH "BB" CLOSED WHEN OPERATING MECHANISM 1S [N
' :' v i b I A I A - /@ DE-ENERGIZED POSITION
" : X I J' | T R A j @ ! l ‘ l A i v "ge" AuxiLIARY SWITCH "BQ" OPENS AS OCB BEGINS TO CLOSE
[ i LJ 1 1} L ' S A B T I»-l—‘ MC"8"] AUXILIARY SWITCH MC™8" CLOSES MOMENTARILY AS OCB OPENS
1 i e --- - T o A ALARM
‘*’2 l Py C CLosE
A L L L _. . cc CLosineg Cort
g ! H SPACE HEATER
6 ' G GREEN INDICATING LAMP
( - - - J R RED INDICATING LAMP
5 { ' T TRIP
TC Trip CotL
b INCOMING SUPPLY AND CONTROL X AuxiLI1ARY RELAY
b A 8-1 Y AUXILIARY RELAY
7 ¥ Fu FU Fuse
H')'T'—"' e
: : f : ' Fu
’ i J’ /L ‘!’ | : 452
w ’T c ' Jr-——
) ? (R - o} 3Tb%
* .
- L -
Y. - !
:i;‘ N I
‘ eC) 1 -
o .f'"_'é"j : INCOMING SuPPLY AND CONTROL -- --
. : ,Gf\‘ CONNECTIONS MADE IN BACK OF @ ——————————
% ! ' W
¥ o.. ’ REVISIONS |reFereNce | 1sr.s 0. 29798 APscaNo. WAN-2213-1
¥-754 N
;3‘] 23 )J : =) |InsTRuMaNTS Priocarap o Drwt. 0 WN=2201 | T8 o 1000 WIRING D1AGRAM
— 9;\2 H (- ¢ -
« (X)—-~ —HH: MAT, PAT No. -
‘3. f;\ J-- DATE 2 -0 -&4 BY Ra CHECKED M
v (Y)—“‘—O———)}——O WJ Ul'-i SCALE APPROVED 7
KELMAN ELECTRIC & MFG. CO.
LOS ANGELES CAL,

AC HEATER SCHEMATIC DC CONTROL SCHEMATIC w-22/3-/



azes | -3537
Tom Casrve P210P Bacs Beariva
S-11552 5-22922
S-22942
o 5-22941 \
e s, i =
SRRING I
B S5-898/ - -
7 L
f'l 513330 ; 5 -
E:l 511550 Ry -
,4',,‘ 5-/11662
— +— -} 528624 .
suese § TE
5-11653 =
D-1805
LATCH ! il
14E | |
L s-11660 i AFCTAY
|
—5-/IGE7 ! 19 -
S-11643 ! -4
L Dowr /or Puvass f - H
. Roo
516770 R '{ .
1 1 -§ Eccenrmc P i ‘ -
i LN For Larcn | I _| s.u720
S-6327] : i S-13182
N | S-1C50 "*q] 41K
S-11696. N Aoware koo foe _[]1 i
i MEcH, I —dp
S-11695. : ) j ¥
ml |
= | )
52280/ — J (@] &]
S1C54 512574 —TJQ j-
|
=
S-11655]
D-4531
=5 et
5-12573 — [&]&]
I
N { \w
/ 52292
; l.—3907 -@E E _l
S5-/1651 ‘ _5
S5-1652 ' Savenoio Pruveer l
&8 |
CoRuREy= + T
S5-11658 [
[a7\=)
SECTION BB 2 SECTION A=A

57762
Irem-2

5-228/10
5-22805

]

5-22824

5-/0682-HA36
fapeearivg Hwoee

AUNILIARY Sw's.

b— 522804

~D-4600 Ass'y.
MomenTARY
Cownracr

5-228i12 -+

A —B" (522813 57759 —
5-18705 f
i - _PANEL, 4800 ————v{
6 < D:;;:;‘“ { REF. D-4444 0 O
5% 0 | —
S5-1i671
sosmr—
Km:smms Sror fers - i
(-3346 \ i e
e - e | TRrP P ForTocaLe
|s-9003 = X Pine Kickour Bar
-8623 ' = N
-8778 @5‘/ / Lower ToaaLe Fin
k 1 Veeoer-Re
@ fsos $ | Coumren R9-18
= B . S-2869, K
D Lp-1308 Assv. | | 527776
519923 D-/062 TRee
 5:22800. Con Ass | o i i | 5.22907
5-8067 ! iy Z )
*5 877743 Kierornipen : errh’ Y 523
-t 43 ® . 7
: L 5-670 -,/cra‘f s S B
+&-—6- 52697/ ] . L s-10876
5-7781 6 ) | 1 N " i
-4
@l |5-nees ) \ {
' . T ? i — /\
IR < I—”””
! 6 o Lecenrmic va—J 1
il D-3728 Ass. 54726 L] )
™ ¥ (SeecaL feue.  Yaive S5/0687
ﬁ ' Piston S-/0688
: 5-/0685 i
X LJ S-1677
1520274 — (525655
N $ {F o
g |
£ * 4
v
l—3328
j ° S5-1087/
1 5-/0870 —{
A 4] .
@1 + l/$ 1] © ;
E &
| B ? -
-D-813 Assy O
P o
@ b'ise
A =

e Tron




HEAT ING CIRCUITS FOR SOLENOID OPERATED 0.C.B. 15 KV THRY 69 KV
(250,000 KVA THRU 1,500,000 KVA)
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%% PLACE JUMPERS IN THIS POSITION FOR J20VAC OPERATION

-2

KELMAN ELECTRIC & MFG. CO,  W-1986-2
L S
o 3 5
REVISIONS REFERENCE | 1s1. 5. O. No. W-1986-2
TITLE

REVISED DIAGRAM, ADDED CONNECTOR

STRIP. RETRACED. 2-19-54

HEATING CIRCUITS -

SOLENQID OPERATED BREAKERS

MAT. PAT No. B
pate 2-19-54 gy RF CHECKED )
scaLe DOUBLE APPROVED Gl ~ !

KELMAN ELECTRIC & MFG. CO.

LOS ANGELES. CAL.

W-1986-2




‘Note: All CT's with taps shown below have style

numbers prefixed with "X"

<OIL CIRCUIT BREAKER

[ ' mloti [o| Jo|  xilol® J
ox2 g |o| |o] 9 X2 4
! 0Xx3 I o lof &X3:0 j '
' x4 o) ol - X4oh '
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o|x2 [e) (o) X2 A
~0|X3 ° (o} X3
—tloix4  |ol 0| X4
1 . P \ . X
\ 1X1 Q10! X1 CE. I
Mechanism Housing —”1 3 ;‘é '3 :g' ;i —'4 Terminal board
located at pole 1 : olx4 o l° x4 ok . or blocks
end or on 2-4-6 ¢ -
side of breaker - - e
Marked Turn Secondary || Marked Turn Secondary
Ratio Ratio Taps Ratio Ratio Taps
200/5 40/1 X1-X2 100/5 20/1 X1-X2
400/5 80/1 X3-X4 200/5 L0/1 X3-X4
600/5 120/1 X2-X3 300/5 60/1 X2-X3
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INSTRUCTIONS
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KELMAN TYPE 15RA2-B, 600 AMPERE OIL CIRCUIT BREAKER

GENERAL INFORMATION

Voltage Rating 15,000 Volts
Maximum Continuous Current 600 Amperes
Rated Interrupting Capacity 250,000 KVA
Maximum Interrupting Rating at Rated Voltage 10,000 Amperes
Maximum Interrupting Rating 25,000 Amperes
Momentary Current Rating 40,000 Amperes
L Second Current Rating 25,000 Amperes
Number of Poles 3
Number of Breaks per Pole 2

* Gallons of 0il per breaker 130
Net Weight of 0il 975 Pounds
Net Weight of Breaker without 011 2,600 Pounds
Solenoid Closing Current (125V.DC) 15 Amperes
Solenotd Closing Current (48V.DC) 26 Amperes
Tripping Current (125V.DC) 6 Amperes
Tripping Current (48V.DC) 14 Amperes

BUSHINGS - Kelman, D-3488

X CLOSING COIL - Kelman Type *CL-117H (230V.AC rectifier oper.)eg'
CL-117A (125V.DC)
{CL-117D (48V.DC)

> OPENING COIL - Kelman Type CL-111B {125v.nc)
(CL-111C (48V.DC) iz

3=-31=-52 18t.30 27328 S-28868
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INSTALLATION OF BREAKER

The breaker has been completely assembled and tested at

the factory, however, it is important that the following
instructions are followed when installing the breaker in
its permanent location:

1. All breakers are shipped in the closed position with
the toggle of the operating mechanism wired closed.
Remove wire and trip breaker by means of the hand trip.
Guard against accidental electrical or hand tripping
of the breaker while making the following adjustments,

2. LEVELING OF BREAKER

Lower tank and plumb MOVING CONTACT RODS shown on
drawing "Cross Section of Breaker". Shim under base
of breaker as required.

3. ALIGNMENT OF CONTACTS
Refer to drawing "Cross Section of Breaker",

Close breaker slowly by means of the hand closing device.
Observe the alignment of the STATIONARY CONTACTS entering
the DETHERMALIZER ASSEMBLY. If any misalignment is
present, adjustment can be made by loosening the bolts

on the SUPPORT FOR CONTACT and shifting the STATIONARY
CONTACT to the desired position.

4. CONTACT ADJUSTMENT
Refer to drawing "Cross Section of Breaker",

a. When breaker is in the closed position, the dimension
from the top of the MOVING CONTACT NUT to the bottom of
the MOVING CONTACT must agree with the dimension shown
on the drawing. Screw nuts up or down as required.

b. The dimension from the bottom of the STATIONARY CONTACT
LOCKNUT to the top of the DETHERMALIZER ASSEMBLY must
agree with the dimension shown on the drawing. If
adjustment is required, loosen locknut on MOVING CONTACT
ROD ADJUSTING STUD and turn adgusting stud in desired
direction.

¢. The dimension from the bottom of the DETHERMALIZER SUPPORT
to the bottom of the MOVING CONTACT must agree with the
dimension shown on the drawing. This dimension may be
obtained by loosening the STATIONARY CONTACT LOCKNUT and
turning the STATIONARY CONTACT to the left or right as
required. ,

S"28728,Pt oI )
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9.
10.
11,

TRAVEL ADJUSTMENT

Refer to drawing "Cross Section of Breaker",
The total travel of the DETHERMALIZER ASSEMBLY should
agree with the dimension shown on the drawing.

To check travel, mark the MOVING CONTACT ROD at the
bottom of the MOVING CONTACT ROD GUIDE when the breaker
is in the closed position.

Open breaker and measure distance between the mark and
the bottom of MOVING CONTACT RCD GUIDE.

If the travel is not correct, adjust upper STOP NUTS
up or down on ROD FOR KICKOUT SPRING in the solenoid
mechanism,

TRIAL SETTING OF KICKOUT SPRING

Set KICKOUT SPRING, shown on drawing "Assembly of Solenoid"
to compress about 3/8". This is a trial setting only.

Check operating mechanism according to adjustments found

"in another section of this bulletin.

With minimum operating voltage for solenoid mechanism
close the breaker.

Operate breaker several times, then recheck settings.
Replace tank and fill with oil.

Adjust KICKOUT SPRING, shown on "Assembly of Solenoid",
80 that the breaker will close positively at minimum

operating voltage. Use maximum spring compression
consistent with this requirement.

S-28728, Pt oII
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The breaker should be filled with a reliable oil
suitable for oil circuit breakers such as Avon Transformer
0il or Shell Diala AX. Samples of oil should be drawn
from the bottoms of the tanks at regular intervals to
ascertain if there is foreign matter present. After
s;ver:i heavy short circuits it may be necessary to filter
the oil.,

SPARE PARTS

When ordering parts always give the serial numbers of
thebbreaker and operating mechanism as well as the part
number.

CONNECTIONS

A wiring diagram for the current transformers and
control circuits is shipped with each breaker inside the
mechanism housing.

STORAGE

It is important to bear in mind at all times that
moisture is detrimental to the Dethermalizers (arc quenchers).
In the event a breaker is purchased for stock or is not
placed in service within one month(allow only 10 days
during damp weather) proper precaution must be taken to
prevent the absorption of moisture. Dethermalizers already
installed in the breakers are best protected if the tanks
are filled with clean, moisture free transformer oil in
sufficient depth to cover the Dethermalizers. Spare
Dethermalizers ordered for stock are always shipped in
waterproof bags containing silica gel as the drying agent.
It is suggested that when received, the bags be inspected
for damage during shipment. If a bag has been punctured,
the following steps should be taken:

1. Remove the Dethermalizer and dry thoroughly at
temperatures not to exceed 158° F,

2. Dry and repair the bag.

3. Replace the Dethermalizer in the bag and add
new silica gel.

4. Reseal the bag by pressing the edges together with
a hot iron.

Occasional inspection of stored Dethermalizers is also
suggested to be sure of proper preservation while in stock.

LUBRICATION

No lubrication is required.

6-16-52 S=28729-1



ADJUSTMENTS FOR SOLENOID OPERATING MECHANISM

These adjustments should be made after the breaker contacts

have been correctly adjusted.

1.

2.

3.

5.

6.

7.

Refer to drawing "Assembly of Solenoid".

Close the breaker manually and check operation of
AUXILIARY SWITCHES. The OVERTRAVEL SPRINGS should be
adjusted so that positive operation is obtained upon
opening or closing. Positive operation is indicated

by a snapping action after the auxiliary switch contacts
have touched.

If the operating mechanism fails to latch, that is, if
one or both LATCHES fail to seat completely under the
LOWER TOGGLE PIN, follow adjustments 3 and 4.

If the LATCHES do not seat at the same time, loosen the
locknuts on the ECCENTRIC PINS FOR LATCH and rotate
these PINS until the LATCHES are even. Tighten locknuts.

The overtravel between the LOWER TOGGLE PIN and the

LATCHES should be 1/32 .inch when the SOLENOID PLUNGER

is raised as high as possible by means of the hand closing
device. Adjustment is made with the mechanism in the open
position by loosening the CLAMP SCREW FOR YOKE and turning
the SOLENOID PLUNGER by means of a spanner wrench inserted
in the bottom of the SOLENOID PLUNGER. Tighten CLAMP

SCREW FOR YOKE after 1/32 inch overtravel has been obtained.

The TRIP COIL ASSEMBLY should be located so that there is
about 1/8 inch gap between the KICKOUT BAR of the TRIP
COIL ASSEMBLY and the TRIP PIN FOR TOGGLE.

Trip the breaker'and observe the retarding action of the
OPENING DASHPOT. The breaker should open fast and come to
rest without a bounce or a delay. If the breaker tends to
bounce, increase the dashpot effect by unscrewing the
DASHPOT ROD from the ROD END a turn or two at a time until
smoothest action is ébtained. If the OPENING DASHPOT checks
too soon and there is a delay before the breaker is fully -
open, screw the DASHPOT ROD into the ROD END a few turns.

The thermostat in the mechanism hou51ng should normally
be set at 70°F,

FLUID FOR DASHPOTS

elman dashpcts and fluid timing devices use Dow
Corning Silicone Fluid, Type DC 200, Viscosity Grade:10
centistokes.

'LUBRICATION

1-2-52

o lubrication is required.

Kelman Electric & Mfg. Company
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DC CONTROL SCHEMALTIC

I TEM DESCRIPTION
AA AUXILIARY SWITCH "a"™ CLosep wHeEN COCB 18 CLOSED
A8 AUXILIARY SwiTcH "8"™ CroseD WHEN OCB 1s CrpenN
AC AUXILIARY SwiTCH M™AA" CLOSED WHEN OPERATING MECHANISM (S N
ENErRGI1ZED POSITION
AD AUXILIARY SwiTcH "Bg" CLOSED WHEN OPERATING MECHANISM 1S IN
De-enNeERGIZED POSITION
AE AUXILIARY SwiTCcH MC-"8" CLOSED MOMENTARILY AS OCB CPENS
AF Auxit tAaRY SwiTch "aQ" OPeENs As OCB BeeiNs TO JPEN
AG AuxiL tARY SwiTcH "BQ" Opens as OCB BesINs To CLOSE
BA TerMiNnaL BoarRD, CONTROL
BB TerRMINAL BoaRD, TRANSFORMER (AS SPECIFIED)
BC TerM INAL BrLock - INcoMing DC SuppPLy
80 TerMiINAL BLock - INcoMiING CONTROL
CA CotL, TRiP
C Coitr, CLoOSING
DA KNIFE Switcw 3 PST
C8B KNIFE SwiTew 4 PST (sPeciaL)
EA Patee -
FA ReLay, CLoSING
GA Resistor, DISCHARGE
HA SpaceE HEATER - SEE W=-1986 15KV THRU 69KV
(For 250,00C KVA THRU 1,500,000 KVA OCB)
HB SPAacE HEATER - SEE W-1987 69KV THRU 115KV
(For 2,500,000 KVA aND HigHER OCB)
HC Space HeEaTeErR, CONTROL Box
HD Space HEATER, CONTROL Swi TCH
HE Space HEATER, CONTROL THERMOSTAT
JA Fuses, CoNTROL
JB8 Fuses, CrosinG Coit
wN-2213
1 L
DEVICE NUMBERS AWD FUNCTIONS
8-1 DC CoNTROL SwiTCH
8-2 AC HEATER CONTROL SwiTcH (CIRCU IT BREAKER)
23 THERMOSTAT
52 CIRCUIT BREAKER
A" AUxXILtARY Swi TeH "A” CLOSED WHEN OCB 18 CLOSED
"AA" AUXILIARY SWITCH "AA™ CLOoSeED WHEN OPERATING MECHANISM S IN
ENERGIZ2ED POSITION
"aQ" AuxiL1aryYy SwiTcH "aQ"™ OpeNs As OCB Becins To OPEN
"g" AuxiL1ARY Swi TcH "B8"™ CLOSED wWHEN OCB 1s OPEN
"sa" AUXILIARY SwiTcH "BB"™ CLOSED WHEN OPERATING MECHANISM S IN
DeE~-eENERGIZED POSITION
"aQ" AuxiL taARY SwiTcH "B8Q" OPeENs as 0OCB BecIns 7o CLosE
MCvYg™ AuxiL1ARY Swi TeH MC"8"™ CLo0SED MOMENTARILY AS 0CB OPENS
A AL ARM
C CLoSE
cC CLosinGg CoiItL
G GREEN [INDICATING LaAMP
R RED INDICATING LaMP
T Trip
TC Trip Cort
X AUXILVYARY RELAY
Y AuxitLtARY REeLAY
FU FUsE

INCOMING SuPPLY AND CONTROL - -
CONNECTIONS MADE IN BaCK OF TERMINAL BOARD —— — e o e e e e e e —
NO. DATE REVISION
"IF NOT OTHERWISE SPECIFIED TITLE
SCALK TOLERANCES SURFACKS
CONTROL wIRING LC!AGRAM
DRAWN KED | SHUT REYV (24
R J KELMAN ELECTRIC & MFG. CO.
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MEATING CIRCUITS FOR SOLENOID OPERATED 0.C.B. 15 KV TaRu 6% KV
{250,000 KVA THRU 1,500,000 KVA)

T~ e N-5000
~CiRcuUIT Brkr. - 30A. .

N
. 222 | -THERMOSTAT
T
| 1§.. ¢
JULS:
X ¥

1= 1500, , 120/240VAC
SPACE HEATER IN INSTRUMENT
HOUS ING (WHEN PROVIDED)

Sl =)
ale o .

I-{50W. , 120/240VAC 'L;ll A
SPACE MEATER IN : )!,ﬁ[& = L -
SOLENO10 HOVS ING. P

H3 H3

H2 — 1 - H2—

HI HI—

A? PLACE JUUMPERS IN THIS POSITION AND DISCONNECT H3 WIRES
FROM CENTER TAP OF EACH HEATER FOR HOVAC OPERAT!ON.

£ .
' PLACE JUMPERS IN THIS POSITION AND CONNECT H3 WIRES
9 10 CENTER TAP OF EACH HEATER FOR [20VAC OPERAT)ON,

KELMAN ELECTRIC & MFG, CO, W=-1986-1

NOTE TO DRAWING: ANY REVISIONS SHOULD BE MADETO N-50Q0 ALSQ.

REVISIONS

REFERENCE

1sT. S. O. No. w-1986-|

REVISED CONNECTIONS $ INSTRUTION S 1-2i-84

TITLE  LEATING CIRCUVTS

SOLENQID QPERNTED BREAKERS

MAT. PAT No. j
pate |-20-54 BY RF CHECKED W

scaLe DOUBLE APPROVED

KELMAN ELECTRIC & MFG. CO.

LOS ANGELES. CAL.

W-1986-|




Note: All CT's with taps shown below have style numbers
prefixed with "X"

T O CIRCUIT BREAKER
_ - O
:5 XI1 x2| x3{ x4| PoLES 6
| ) s
X1 stsxa 5x4, :
-
' ) O
3 xi] x| x3| x4| POLE 2 4
|
3x1 3xajsx3 3X4
[ o
/ X/}Xz x3| x4 PoLE | 2
|
| I Xt /xaT lxsj X4,
1
|
L e e 1 —_———
" [ ‘x./—-' |
X2 ] l© 2 X2 |
X3 " o | & X30 ]
—Hox4 __jo,_ oI X&o
‘ Tl gl B R
l xa 3 |o| ol 4 xsB)|
HO|X4 _ (o] _|o| _ X4
— s Soual |
] | | § T
IMEcHANISM Houst el | :,’535& fgj 6 §3@| !
LooaTED AT POLE | END ! e — |

OR ON 2-4-6 SIDE

———7TERMINAL BoaRD

_ e oR BLOCKS

OF DREAKER. MARKED | TURN |SECOND.
RATIO | RAT/IO | TARS

1100/5 ' 20/1 ! xl-x2 ¢

' = YA

L 40/1 | X3-Xh |
300/5 60/1 X2-X3

.L00/5 80/1 | X1-%X3

600/5 1120/1 | Xl-X& |

REVISIONS REFERENCE | 1s1. 8. O. No. W/- /503 |
TITLE

CURRENT TRANSFORMER CONNECTIONS

(600-5) NEMA Pub.46-116 Rev.5-49
MAT. PAT No.  , .
DATE lel5-52 BYJW CHECKED 7715,
SCALE APPROVED G4, ¥

KELMAN ELECTRIC & MFG. CO.

LOS ANGELES. CAL.

w-/805
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February 23, 1954

Mr. E. Ws Hutloff

Arizona Public Servige Company
Post Office Box 2591

Phoenix, Arizona

Dear Mr. Hutloff:

SUBJECT: Your Order No. 23642
15 KV Kelman 0il Circuit Breakers

This will eonfirm our verbal information this morning wherein I advised
you that your 15 KV Kelman oil circuit breakers now on order will be
assigned serial numbers 28,696, -7, -8, and 9. The first two serial
numbers will have the 600/5 current transformers in the 1-3-5 bushing
positions, and the next two serial numbers will have the 600/5 current
transformers in the 2-4-6 bushing positions. The 1200/5 current transe
formers will be located in the alternate bushings.

As 1 advised you by phone, the four 15 KV. breakers were ready for ship-
ment the first of this week, but it will be necessary to delay shipment
for two weeks in order to construct and install the 1200/5 bushing
current transformers. We trust that this delivery will meet with your
approval.

Very truly yours,
W. Ho EDDY ELECTRIC PRODUCTS, INC.

WHE:rs We. He Eddy

ec: Paul Rist
¢c: Purchasing Dept,.





