Compact CF molded case circuit breaker
table of contents

O

0 page

molded case circuit breaker .

introduction , advantages
standard compliance %

ratings
interrupting capability

description

trip unit characteristics

time current curves

accessories

WIN |[O[®O || DD

—

accessories wiring diagram
power connections

molded case switch

-
EN

dimensions

-
()]

appendix

routine maintena g ines 19
UL 489 test proc S 20
international s 22

4

N
S

Q
o
¥

L 4

MERLIN GERIN 1



Compact CF molded case circuit breaker

introduction, advantages

standard compliance

CF circuit breakers are built in
accordance with Underwriters
Laboratories standard UL 489. The
circuit breaker and its accessories,
except when noted, are listed under UL
files E63335, E103955 and E103740.

additional tests :

in addition to standard tests, CF circuit
breakers meet UL standard 489
optional requirements (high available
fault current).

interrupting capability
Compact circuit breakers are listed for
3 levels of interrupting capabilities :

Il 22,000 Amps at 480V for the
standard circuit breaker

Il 35,000 Amps at 480V for the high
interrupting circuit breaker

M 150,000 Amps at 480V for the
current limiting circuit breaker

CF type no.
480V AC poles @ 40°C

ampere ratings (A)

UL listed
interrupting ratings
RMS Sym. Amps
240V 480V

standard breakers

CF 250N 2-3

90-100-125-150-175-200-225-250 4. 251000 22,000

high interrupting breakers

CF 250H 2-3

90-100-125-150-175-200-225-250 65,000 35,000

current limiting breakers

CF 250L 3 90-100-125-150-175-200-225-250 (150,000 150,000
ratings ampere magnetic setting (A)
9 ratings from 90to 250 Amperes. ratingsy(A low high
Trip units are non interchangeable. CF 250N - CF 250H - CF 250L
90 540 990
100 600 1000
125 750 1250
150 900 1500
175 1050 1750
200 1200 2000
225 1350 2250
250 1500 2500
CF 250NC
150 900 1500
250 1500 2500

@ instantaneous trip circuit breaker without
overload protection

easy installation

CF circuit breakers have been
designed to simplify mounting in
panels and to increase safety of
operations.

Common depth

All standard and high interrupting
Compact circuit breakers from 250 to
1200A have a common depth of 4 1/2".

Connection

Cu-Al pressure terminals are listed pef
UL file E103955 and can be either
factory or field installed.

bus bar

Built-in control terminal blocks are
provided with the accessories,
consequently intermediate terminals
are not required for the connection of
control wiring. They are located behind
a front accessory cover . Removing
this cover gives no direct access to
live parts . Internal accessories are UL
listed and are field installable.
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Compact CF molded case circuit breaker
advantages

safety o

Isolation function

The operating handle is representative
of the position of the main contacts .
The OFF position can be reached only
when the main contacts are fully
opened.

Double insulation

Two insulation barriers separate the
front of the circuitbreaker from live
parts.

This reinforced insulation allows safe
operation and safe installation of the
electrical auxiliaries . The compartment
in which they are installed is
independant from the casing of the
main contacts.

MERLIN GERIN



Compact CF molded case circuit breaker

description

1 - Terminal connectors

2 - Three-pole high strength glass
polyester casing

3 - Handle with three positions :
ON-TRIPPED-OFF

4 - Thermal magnetic trip unit with a
single instantaneous adjustment of

all poles. 1
5 - Push-to-trip button
6 - Line and load terminal covers

2

3

4

5

6

l—
CF circuit breakers exist in two Conductor a has been shielded by a
different physical sizes, one for sthe magnetic screen in order to minimize
standard and high interrupting typé, the attractive force it creates on
and another one for the current, limiting conductor c.
type.
standard and high
interrupting rating
. . a

circuit breakers =
Simplicity and efficiency of design is
achieved by using the following
principales
Contact repulsion b
Electrodynamic forces are generated -
by the,current flowing in parallel
conductors b and c. The moving
contact is blown-off by those repulsive Cc

forces, which appear on a short circuit
current.

4
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Compact CF molded case circuit breaker

description

Magnetic field enhancement

The magnetic force which propels the
arc into the arc chute is dependant
upon the magnetic field in the arc path.
This is the purpose of the U-shaped
steel plate around the contacts.

Generation of local overpressure, by
placing gas generating material near
the arc roots. In the event of thermal
shock, gas is given off, which, due to
the combined effect of blast and
pressure, contributes to elongate the
arc.

Arc quenching due to the design and
materials of the arc chute, a magnetic
force F draws the arc into the V-shaped
plates. It is then split and cooled until
extinction.

current limiting

circuit breakers

A series association of the basic circuit
breaker, including the arrangements
described above, and a limiting
compartment equipped with an original
system enables outstanding
performances to be obtained.

m very high interrupting capability

H specialization of the devices
according to the current to be
interrupted :

O the basic circuit breaker interrupts
currents of up to 4,000 Amperes,

O over 4,000 Amperes, both devices
operate simultaneously. This mutual
assistance noticeably reducés,contact
wear.

These performances are,obtained by
combination of the following techniques
in the current limiting bloek ™

m contact repulsion

W overpressure generation

® enhancement of,induced magnetic

Contact repulsion. The'effect of

the repulsive electrodynamic forces
described above is accentuated by the
length of opposite conductors.

The movingg€ontacts are repulsed.

Overpressure generation

As in the basic'breaker, a gas
genefating material produces both gas
pressure and blast and helps arc
interruption.

Contact and tripping

coordination

By means of calibrated U-shaped
circuit inertia and spring force , full:
opening of basic circuit breaker is
ensured by tripping before reclosing of
current limiting unit contacts arms.

The combined action of the above
together with the 2 sets of contacts in
series allows very rapid interruption of
any fault current and a very high
current limitation.

field.
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Compact CF molded case circuit breaker
trip unit characteristics

instantaneous trip circuit breaker catalog numbery,35017

type ampere magnetic setting (A) UL listed interrupting rating
3-pole rating (A)  low high RMS sym. amps
480V AC @ 40°C 240V 480V
CF250NC 150 900 1500 25,000 22,000
250 1500 250 25,000 22,000
Instantaneous trip circuit breakers are
similar to standard circuit breakers
except that they do not provide
overload protection.The magnetic trip
is equipped with a single adjustment
knob for all poles.
MERLIN GERIN




Compact CF molded case circuit breaker

time current curves

standard, high and current limiting circuit breaker
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Compact CF molded case circuit breaker
time current curves

instantaneous trip circuit breaker
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Compact CF molded case circuit breaker

accessories

available accessories
Internal accessories are field
installable and comply with
requirements of Underwriters
Laboratories Standard UL 489.

They are listed for field installation per
UL E63335.

internal accessories

terminals

Accessories terminals are standard
and located within the breaker, behind
the accessories cover.

Caution :

open circuit breaker and disconnect
control power before removing this
accessory cover

Each terminal may be connected by
one or two stranded copper wires 18 to
14 AWG .

Tightening torque : 12 Lb-in.

Cabile strip length : 3/8 " approximate.

location

shunt trip or
undervoltage trip

1 aux. + 1 alarm switch
or 2 auxiliary switches

padlock adaptator

A padlock adaptator is available to
padlock the CF circuit breaker'in the
OFF position.lt is similar torthe,one
used on CE,CJ and CK type/

The adaptator accomodatesup'to 3
padlocks

Shackle diameter : 1/4 to 5/16

door escutcheon

A door escutcheon provides better
appearance of the door cutout .It is
fixed to the door with two scews.

sealing bellows

Degree of protection around the toggle
can be improved by using a sealing
bellows.

catalog number 42977

catalog number 42896

catalog number 44936

label holder

A label holder can be clipped-on the
front cover .It permits an easy circuit
breaker identification.

catalog number 42976

MERLIN GERIN



Compact CF molded case circuit breaker

shunt trip —— - rated inrush eat'no
The shunt trip is intermitently rated with 1'|_mp voltage (V) current (A)
a series normally open contact. T e 60 Hz
AC shunt trips can be operated at | 120 2.2 37437
55 percent of their rated voltage, 240 1.6 37446
making them suitable for use with 480 1.0 37447
ground fault protection devices. DC
24 11 37435
© 48 45 37436
125 2.0 37437
:01
—_—
undervoltage trip device ——y—- rated sealed-in cat.no
Undervoltage trip devices may be used trip Voltage (V) current (A)
as circuit interlocks. oo 60 Hz
If an undervoltage condition exists, - ¥20 0.030 7418
operation of the closing mechanism of 240 0.020 37419
the circuit breaker will not permit the 480 0.011 37420
main contacts to touch, even DC
momentarily. ‘ 24 0.035 37410
| 48 0.020 37411
| 125 0.010 37412
_‘|D1
|
A WA
T : max freq max
= ———
one auxll_lary switch and one ros o voltage (V) current (A)
alarm switch 1 auxiliary switch
In addition to one auxiliary switch, one 240 50/60 Hz 6
SPDT switch provides alarm/lockout 125 DC 0.3
information. When the breaker is reset, 1 alarm switch
the "a" contact (alarm) is open, and 240 50/60Hz 5
the"b" contact (lockout) is closed. 125 DC 0.3
This SPDT switch is operated when the
breaker is tripped by the trip unit, shunt
trip or undervoltage trip device or "push;
to-trip” button.
catalog number 374001
two auxiliary switches e — max freq max
This block is similar to thie above Qmmﬁ voltage (V) current (A)
described device, excépt that two 240 S0/60Hz 6
. . 4 J2 114 j22 |24 125 DC 0.3
auxiliary switches are provided,
catalog number 374002
:11 :21
—_—
10 MERLIN GERIN



Compact CF molded case circuit breaker

rotary operating handle

Two versions are available :

Directly mounted

This handle is directly fitted on the
circuit breaker .

It accomodates as standard up to three
padlocks to lock the handle in the OFF
position. However, a knockout can be
removed to allow the locking of the
handle in the ON position. Due to the
trip free mechanism padlocking in such
a position will not prevent the circuit
breaker from tripping under overcurrent
conditions.

Shackle diameter : 1/4 to 5/16.

Not UL listed

catalog number 43820

Door-mounted type

The rotary of the first handle is
removable and can be fitted on a door-
mounted mechanism. An extension of
16" long is supplied.

The mechanism has the same function
as the directly mounted type and
provides door interlocking.

Not UL listed

directly mounted type

door-mounted type

catalog number 43821

motor operator

The motor operator operates remotly or
locally the circuit breaker. It is easily
installed without any adjustments.
ON,TRIPPED and OFF positions are
clearly indicated .

Provision for padlocking is provided as
standard to lock the toggle in the ©FF
position. Manual or remote closing is
thus prohibited.

Two interlocks electrically discannect
the motor operator when thefront
transparent cover is open forfloéal
operation or padlocking,and\when the
complete mechanism is rogked.

Two models aré available according to
the desired closiagitime ;

m standard : 0.2 seconds

& synchronizing : 0.06 seconds

Not UL listed

rated inrush fuse
voltage (V) current (A) amps (A)
50/60 Hz

120 6 10

240 4 10

DC

24 15 15

48 11 10

125 6 10

Maximum operating frequency :
2 operations per minute

T
i | 4 off
'_on: Yi_o

A2 |B4 | A4

voltage catalog number
V) standard synchronizing
AC 120 43775 43754
240 43776 43755
DC 24 43770
48 43771
125 43772 43752

MERLIN GERIN

1



Compact CF molded case circuit breaker
accessories wiring diagram

Location

2 auxiliary switches
auxiliary switchesjterminals:
11-12-14421-22-24
\ 1 auxitiary + 1 alarm switches
duxiliary'switch terminals:

shunt trip
terminal C1-C2  _/]
undervoltage trip

O] 90| Y Bs0
i

terminal D1-D4 11:12:14
alaem ‘switch terminais:
91-92:.94
wiring diagram
note: contacts are shown with the breaker in the open and reset position
L2
— - ———- +———+————1}
|o" ron loff ton noff on | ualarrn | | i A
!_trip trip tock
button button out
4
[ )
control
voltage
P

" 21

| I

[ | Y

— S
L1
shunt undervoltage 2 auxiliary switches or 1 auxiliary switch motor operator
trip trip + (not UL listed)

1 alarm switch

1¢oil clearing switch

12 MERLIN GERIN



Compact CF molded case circuit breaker
power connections

CF circuit breakers may be connected with bus bars or cables on both line

and load side.

The type of connections shall be specified when ordering.
A field modification is possible to either mount or remove the cable lugs.
Complete instuctions are given with the set of 3 lugs and in the installation

instructions supplied with the breaker.

connection with bus bars

CF circuit breaker can be connected
with copper or aluminium bus bars.

Tightening

The bus bars shall be secured with the
screws and Belleville washers
provided.

Tightening torque is 275 Ib-in.

Note :

for véltages above 240V, insulation of
bus bafs may be required to meet
spacingsgbetween phases required by
the NEC.

.

possible insulation

5/8”
7/16" dia

1%"
max

Cables can'be connected by pressure
type terminals with a range of :

4 AWG 19,250 MCM Cu

4 AWGto 350 MCM Al.
The_cableistrip length is : 1.
Screws'shall be torqued at 375 Ib-in
(378 allen wrench).

Caution :

for reliable electrical contact,
connectors are plated, do not abrase
them.

The connectors are secured on breaker
by screws tightened at 275 Ib-in
(5/16" allen'wrench).

() not UL lieted

MERLIN GERIN
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Compact CF molded case switch

ratings

CF 250NA

max rating - when protected by :

CF 250N CF 250H, CF 250L

suitable for use on a circuit  at 240V

25,000 65,000 150,000

(max. RMS sym. amps) at 480V

25,000 35,000 150,000

accessories-dimensions-

installation-connections
Molded case switch accessories,
dimensions, installation and
connection are identical to those of the
corresponding circuit breaker.

page
accessories 9
dimensions 15
connection 13

construction

CF molded case switch is designed
identically to CF molded case circuit
breaker, except that it is not equipped
with trip unit.

Caution :
molded case switches does not
provide overcurrent protection.

Molded case switch can be protected by
a CF circuit breaker.

14
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Compact CF molded case circuit breakers

dimensions

CF 250N - CF 250H - CF 250NC - CF 250NA

front connection - 2 and 3-pole

M10 hole ~ P\ L .

.98 dia—\ !41 .77—!—1 .77—!».98 ~’<
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—

 o— oN? -
B B iy
2

(4) mounting
holes

Optional

N
."——g—'"

by
S
y

=11.18 11,184

Cutout and drilling for_attachment
to panel to ralls

.22 dia (4 holes)
or 10-24 tap

thi=
h
|
|
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|
[4
1

151 pet ]

o
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.79
11
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Ol o N R | S ]
® ]
ON _TRIPPED
hinly
20 2
—|= ~>\ ————
15°30: —
170 . /"é:“1 3.50 —
RESET OhG L [ abe
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|
b 1.51
t
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Door cutout

® handle

.25 dia

@ handle and nameplate

for access to

push to trip

[ e e e e g ey
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Compact CF molded case circuit breakers
dimensions

CF 250N - CF 250H - CF 250NC - CF 250NA
rear connection - 2 and 3-pole

.98 dia =1 .77>t<1.77—}~.98«< )
M10 hole I | i ! ;
N T 1
.39 ") < T 1.12 |__1.51
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e DI SIN O iy —r A H——
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Compact CF molded case circuit breakers

dimensions

CF 250L
front connection

M10 hole 1,77 +=1.77 .98 4=
.98 dia T
RN | | . Y
S -t
1.65 11
QLIOLIO
1
3.15 9.13
11.26
70§ |l 1557
165 tf~—.06
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| | ] 132
.39 |
L. [
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le————5.51 (3) mounting
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e e O‘» Lige

.18
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| N
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Cutout and drillingyfor attachment
to panel

to rails

.22 dia (3 holes)
or 10-24 tap

1srdimrhg

1

@ -
@)=
ON_ TRIPPED
3o~
20° 2° "L
SN
o 0'
5y —— —
RESET,OFF
L
l
}
474
6.73
7.28
7.48
7.75
8.66

Door cutout

®) handle

® handle and nameplate

.25 dia
for access to
push to trip
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Compact CF molded case circuit breakers

dimensions
CF 250L
rear connection
M10 hole |1 77 ot 77 ot 98 =
.98 dia
\ INT ) r T T 1.2)1
—— NE SZN E
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I + > T
‘_ i ®<
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Compact CF molded case circuit breakers
routine maintenance guidelines

recommended inspection

intervals

Merlin Gerin circuit breakers are
designed to be maintenance-free.
However, all equipment with moving
parts requires periodic inspection to
ensure optimum performance and
reliability. We recommend that the
circuit breakers be routinely inspected
six months after installation, followed
by annual inspection. Intervals can
vary depending on your particular
experience.

inspection of terminals

m Connections to circuit breaker
terminals could be inspected. If there
is discoloration due to overheating, the
joint should be dissassembled and the
surface cleaned before reinstallation.

It is essential that electrical
connections be made carefully in order
to prevent overheating.

m Check for terminal tightness.

cleaning

Remove the dust and dirt that have
accumulated on the circuit breaker
surface and terminals.

mechanical checks

Even over long periods circuit breakers
are not often required to operate on
overload or short-circuit conditions.
Therefore it is essential to operate the
breaker periodically.

To trip the breaker, push the push-te-
trip button.

insulation resistance tests
When breakers are subjected to
severe operating conditions, insulation
resistance test should be performed as
indicated in NEMA standard publication
no AB2-1980.

An insulation resistance test is used to
determine the quality of the insulation
between phases and phase to ground.
The resistance test is made with a

DC voltage higher than the rated
voltage, to determine the actual
resistance of the insulation. The most
common method employs a "megger"
type instrument. A1000-volt instrument
will provide a more reliable test
because it is capable of detecting
tracking on insulated surfaces:
Resistance values below,1 megehm
are unsafe and should bejinvéstigated.
An insulation test shotld’be 'made :

m between line and loadterminals of
individual poles withithe circuit breaker
contacts open.

m between adjacent poles and from
poles to thesmetallic supporting
structurg withjthe circuit breaker
contactsiclosed. The latter test may be
donéwith the circuit breaker in place
after the'line and load conductors have
been removed, or with the circuit
breaker bolted to a metallic base which
Simulates the in-service mounting.

electrical tests

These tests require equipment for
conducting pole resistance,
overcurrent and instantaneous
tripping, in accordance with NEMA
standard publication no AB 2. They are
not within the scope of normal field
operation.

Important

All tests must be made on circuit
breakers which have been de-
energized, and disconnected so as
to prevent dccidental contact with
live parts.

Caution

Since molded case circuit breakers
contain factory-sealed and
calibrated elements, It Is essential
that the seal Is not broken and the
circuit breaker Is not tampered with.
Molded-case circuit breakers should
not be field adjusted or repaired. In
the case of malfunction, the circuit
breaker should be replaced or
repaired at the Merlin Gerin factory,
or by an authorized representative.

MERLIN GERIN
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Compact CF molded case circuit breakers
UL 489 test procedures
(extrat from UL 489 with revisions through January 2nd, 1986)

standard tests

For solid state trip breaker, and
uncompensated thermal breaker rated
40°C, the test sequences are :

test

se

quence

200% calibration at 25°C (77°F)

135% calibration at 25°C (77°F)

calibration of adjust instant trip

O|@|0 =

overload

tungsten lamp load

100% calibration at 40°C (104°F)

temperature and 100% calibration at 25°C (77°F)

D@ | OL) HO0x

endurance

200% calibration at 25°C (77°F) repeated

135% calibration at 25°C (77°F) repeated

interrupting ability (Y sequence)

interrupting ability (Z sequence)

200% trip out at 25°C (77°F)

dielectric voltage withstand

ool |Ogooa

gQgo

@ Applies only for breakersrated 55 A or less, 1250f, 125/250V or less

@ Applies only for thermal breakers rated 40°C.

standard specifications
200% calibration at 25°C :

The breaker must trip within time limits
which depend on the rating from

2 minutes for a 30A rated breaker,

up to 30 minutes over 2000A.

135% calibration at 25°C

The breaker must trip within two hours
(for breakers rated more than 50 A).

Calibration of adjustable
instantaneous trip

The breaker must trip within the range
of 80-120% of the maximum marked
tripping current and 75-125% of the
minimum marked tripping current.
Overload

Up to 1600A, fifty operations at 600%
of rated current ; 2000 and 2500A,
twenty-five operations at 600 % of
rated current;

3000 to 6000A, three operations at
600% followed by twenty-five
operations at 200 % of rated current.
The power factor shall be,from,0.45
to 0.50 lagging.

Temperature

When connected with specified cables
or bus bars (see below) and with its
rated current, the temperature rises’on
the breaker and at its terminals does
not exceed specified limits.

Examples of specifiedwires and bus
m bars "75°C" copper wire

Endurance

The breaker must complete an
endurance test :

® operations at rated current and
rated voltage

m followed by no load operation .

The power factor shall be 0.75 to 0.80

lagging.

rating number size Examples:
100A 1 1AWG (60°C) frame number of cycles of
or 1 3AWG size ‘operations
250A 1 250 MCM with without total
400A 2 3/0 AWG current  current
600A gw?2 350 MCM 100A 6,000 4,000 10,000
800A 3 300 MCM 225A 4,000 4,000 8,000
1000AN.. 3 400 MCM 400A 1,000 5,000 6,000
1200A. 4 350 MCM 600A 1,000 5,000 6,000
800A 500 3,000 3,500

m Copper Bus Bar 1200A 500 2.000 2.500
rating number size 1600A 500 2,000 2,500
1600A 2 1/4 x 3 2000A . 500 2,000 2,500
2000A 2 1/4x 4 2500A 500 2,000 2,500
2500A 2 1/4 x 5 3000A 400 1,100 1,500

or4 1/4 x 2
3000A 4 1/4 x 4

(1200A or less : 1000A / in2)
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Compact CF molded case circuit breakers

Interrupting ability (Y sequence)
After endurance tests and calibrations
repeated, the breaker completes an
opening followed by a close-open
operation (O-t-CO), with specified
current.

Examples for three pole breakers:

frame rating RMS Sym.Amps
(3 poles O-t-CO)

100A @® 3000

225A 3000

400A 5000

600A 6000

800A 10000

1200A 14000

1600A 10000

2000A 25000

3000A 35000

@ Above 250V,

Interrupting ability (Z sequence)

A 3-pole breaker rated 240, 480 or 600V
have to complete an opening operation
and a close-open operation (O-t-CO) on
each pole, at rated voltage, followed by
an opening operation (O) using all the
three poles for the frame sizes up to
1200A, an additional close-open
operation on the three poles is required).
Examples for 3-pole breaker :

frame rating RMS Sym. Amps

each  common
pole
O1-CO.-0 O-t-GO
100to 800A 8660 10000
1000 to 1200A 12120 14000
1600 1400 20000
2000 14000 25000
3000 25000 35000
Dielectric

After tests, the breaker must withstand
for one minute a voltage ofy{1000QV plus
twice the rated voltage between :

® line and loadgerminals

m terminals of opposSite palarity

| live parts and thejevefall enclosure

Optional test : high available fault
current

Breakers having passed all the
standard tests may have the UL label
applied at higher values than the
standard. Test sequence is as follow :
® 200% calibration

m interrupting capacity : an opening
operation followed by a close open
operation (0-t-CO) on all poles

are performed on the circuit breaker.
The power factor over 20000A shall be
0.15to 0.2 lagging

m trip out at 250%

| dielectric at twice the rated test
voltage.

Optional test :

100% rated

Breakers having passedrall,the
standard tests may havethe UtMabel
applied to use the circtitbreaker in an
enclosure, when carifig 100%of its
maximum rating.

The circuit breakéris submitted to
additional temperaturetests performed
as in Standard tests, except that the
breakef'is installed in an enclosure.
The dimensions and possible
ventilations‘shall be recorded and shall
be markedyon the breaker.

tests on accessories

Shunt trip and undervoltage

trip These devices arg,submitted to
temperature, overvoltage, operation,
endurancefandgdielectric tests.

m Ovérvoltage test

It checks'thatthe device is capable of
withstanding10% of its rated voltage
contindously without injury (this test
does notapply to a shunt trip with an
"a"eontact connected in series).

®m Operation

The shunt trip must operate at 75% of
its rated voltage (except that shunt
trip devices for use with ground fault
protection shall operate at 55%).

The undervoltage trip must trip the
breaker when the voltage is between
35 and 70% of its rated voltage and
shall seal (i.e.: the breaker cannot be
turnedon ON position) when the
voltage is at 85% or more of its rated
voltage.

m Endurance

The device must be capable of
performing successfully for 10% of the
number of "with current” operations of
the breaker.

Auxiliary and alarm switches
Aucxiliary and alarm switches must be
submitted to temperature, overload,
endurance and dielectric tests.

m Overload test

The test consists of fifty operations
making and breaking 150% of rated
current at rated voltage, with a 75-80%
power factor in AC and non inuductive
load in DC.

® Endurance

The switch must make and break its
rated current at rated voltage, with a
75-80% power factor in AC, and non
inductive load in AC for :

100% of the number of operations
"with current” for auxiliary switches,
and 10% of this number for alarm
switches.

MERLIN GERIN
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international standard

molded case circuit breaker
In addition to UL 489 standard CF
breakers comply with IEC 157-1
standard as per table below

CF type ampere rating (A) UL listed IEC 157-1
2-3 pole 40°C Interrupting Rating

RMS Sym. Amps

240V 480V 380/415V
standard breakers
CF 250N 250 25,000 22,000 25,000
high interrupting breakers
CF 250H 250 65,000 35,000 35,000
current limiting breakers
CF 250L 250 150,000 150,000 150,000

molded case switch

CF type ampere rating short circuit withstand when protected by fuse:
3 pole RMS Sym. Amps of max. ratings (A)
CF 250NA 250A 100,000 250
shunt trip undervoltage trip
rated voltage (V) rated voltage (V)
UL 489 listed IEC 157-1 UL 489 listed IECA574
60Hz 120 50/60Hz  110-127 DC 24V DC 24V
240 220-240 48V 48V
480 380-415 125V 125V
DC 24 DC 24
48 48 auxiliary switches,
125 125

alarm switch,

overcurrent trip switch.
IEC A57-1characteristics are the same
as those indicated in page 10.

circuit breakers for
compliance with other world

standards.

Where compliance®With |IEC standards
is required, Merlin Gerinjoffers a
versatile rangen(x) of,CF circuit
breakers tomeet your specific need.
Units include twoy three or four poles,
voltages up to 660V ratings from 160 to
250 A, three levels of interrupting
capabilities\up to 660V.

Amextensive range of accessories
complements the product line.

For further information, please contact
your‘Merlin Gerin representative.

(x) not UL listed
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Compact CF circuit breaker
introduction, description

standard compliance

CF circuit breakers are built in accordance
with Underwriters Laboratories standard
UL 489 and CSA C22-2 no.5. The circuit
breaker and its accessories, except when
noted, are listed under UL files E107820,

E107821, E107822, E116305 and E103740.

additional tests

In addition to standard tests, CF circuit
breakers meet UL standard 489 optional
requirements (high available fault current).

compliance with

international standards

In addition to UL489 and CSA C22-2 no.5
the Compact CF has been designed to
comply also with the international standard
IEC 157-1 as well as with the major
standards :

M british BS 4752,

® german VDE 660,

m french NF C63-120,

M australian AS 2184,

Compact circuit breakers have been
approved for marine application by
American Bureau of Shipping, Bureau
Veritas, Lloyd's Register of Shipping,
Registro Italiano Navale, Germanische
Lloyd's and Det Norske Veritas.

interrupting ratings
Compact circuit breakers are listed for

3 levels of interrupting capabilities :

W 35,000 Amps at 480V for the standard
breaker

W 42,000 Amps at 480V for the high
interrupting breaker

W 150,000 Amps at 480V for the current
limiting breaker.

ratings
7 ratings from 70to 250 Amperes.
Non interchangeable trip units.

ampere magnetic setting (A)
ratings(A)  low high

CF 250N - CF 250H - CF 250L

70 fixed at 700

90 fixed at 900

100 fixed at 1000
125 750 1250
150 900 1500
175 1050 1750
200 1200 2000
225 1350 2250
250 1500 2500
CF 250HC - CF 250LC

150 900 1500
250 1500 2500

CF type UL listed - CSA approved
2, 3-pole interrupting ratings
600Y/347VAC RMS Sym. Amps

240V 480V 600V

standard breakers

CF 250N 65,000 35,000 10,000
high interrupling breakers

CF 250H 100000 42,000 10,000
current finiiting breakers '
CF 250L 150,000 150,000 65,000
motor ‘Gircuitprotectors

CF 250HC 100,000 42,000 10,000
CE 250LC/ 150,000 150,000 65,000

Motor circuit protectors are similar to
standard circuit breakers except that they do
not provide overload protection. The
magnetic trip has a single adjustement for all
three poles.

They are equipped with a push to trip.

Time current curves : pages 7-8-9-10
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Compact CF circuit breaker
advantages

reinforced insulation

Two insulation barriers separate the front
face of the circuit breaker from the main
contacts.

This reinforced insulation allows safe
operation and installation of the electrical
auxiliaries. The compartment in which they
are installed is independant from the
compartment of the main contacts.

integral partioning

Once the front cover has been removed, to
give access to the auxiliary compartments,
the main circuits remain fully insulated.
Furthermore, interphase partitioning allows
full insulation between each pole even if the
front cover has been removed.

- - - JL—‘-—_—
isolation function

The operating handle is representative of the
position of the main contacts. The OFF
position can be reached only when the main
contacts are fully opened.

7\

b

built-in terminal blocks

Are provided with the accessories.
Consequently, intermediate terminals are
not required for the connection of control
wiring. They are located behind a front
accessory cover. Removing this cover gives
no access to direct access to live parts.
Internal accessories are UL listed and are
field installable.

plug-in disconnecting
interlock

As a safety feature, in the event of
disconnécting, aiclosed breaker, a
mechanicaljinterlock will trip the breaker
before thetseparation of the main
disconnects.
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Compact CF circuit breaker

description

description

1 three-pole high strength glass polyester
casing

2 front accessory cover (accessory
terminals located on left and right hand side
behind this cover)

3 quick-make/quick break mechanism

4 handlewith three positions :
ON-TRIPPED-OFF

shunt trip or undervoltage trip devices
auxiliary and alarm switches

rotary operating handle

motor operator

push-to-trip button

10 thermal magnetic trip unit with a single
instantaneous adjustment of all poles

11 plug-in disconnecting interlock

12 plug-in assembly

OO~NOO;

CF circuit breakers exist in two different
physical sizes, one for the standard and high
interrupting type, and another one for the
current limiting type.

standard and high
interrupting rating

circuit breakers

Simplicity and efficiency ofdesign‘is
achieved by using the followingfprincipales :

Contact repulsion

Electrodynamic forces are generated by the
current flowing in parallel conductors b and c.
The moving contact is blown-off by those
repulsive forces, which appear on a short
circuit current.

Conductor ahasbeen shielded by a
magnetic screemig order to minimize the

attractivedorce'it creates on conductor c. (o]
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Compact CF circuit breaker

description

Magnetic field enhancement

The magnetic force which propels the arc
into the arc chute is dependant upon the
magnetic field in the arc path. This is the
purpose of the U-shaped steel plate around
the contacts.

Generation of local overpressure, by
placing gas generating material near the arc
roots. In the event of thermal shock, gas is
given off, which, due to the combined effect of
blast and pressure, contributes to elongate
the arc.

Arc quenching due to the design and
materials of the arc chute, a magnetic force F
draws the arc into the V-shaped plates. It is
then split and cooled until extinction.

current limiting
circuit breakers

A series association of the basic circuit
breaker, including the arrangements
described above, and a limiting compart-
ment equipped with an original system
enables outstanding performances to be
obtained.

m very high interrupting capability

o specialization of the devices according to
the current to be interrupted :

O the basic circuit breaker interrupts
currents of up to 4,000 Amperes,

01 over 4,000 Amperes, both devices operate
simultaneously. This mutual assistance
noticeably reduces contact wear.

These performances are obtained by
combination of the following techniques in
the current limiting block :

B contact repulsion

W overpressure generation

B enhancement of induced magnetic field.

Contact repulsion. The effect of the
repulsive electrodynamic forces’described
above is accentuated by the length of
opposite conductors.

The moving contacts are fepulsed.

Overpressure géneration

As in theybasicbreaker, a gas generating
material producés both gas pressure and
blast andyhelpsiarc interruption.

Contact and tripping coordination

By meansof calibrated U-shaped circuit
inertiaiand spring force, full opening of basic
cirevuitbreaker is ensured by tripping before
reclosing of current limiting unit contacts
arms.

The combined action of the above together
with the 2 sets of contacts in series allows
very rapid interruption of any fault current
and a very high current limitation.

P
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Compact CF circuit breaker
description

Ip and Ft curves b T L R e
The limitation capability of a circuit breaker I I 4737 L S e ; pameasse
is that characteristic whereby only a current H-1- O T P AT e
less than the prospective fault current is 1 ﬁf:" max prospective [ | _E‘M H
- 100
aIIow'e'd to flow under short-circuit ‘gg . =T peak current = SEresrmmrzas=sssiN
conditions. o T AT ny g T hs
This is illustrated by limitation curves which 7 R e O b Hﬁ*‘ i e B e B M o 1 (M o S0 R
give : 60 ; RS ERERSNENEEEI Z R H
H the limited peak let-through current g w T %—Jr*ﬂ TN A T Tf——{— 480V
in relation to the RMS sym. value of the o ERass HHH WLL/ ! L L e T
prospective short-circuit current (the IO - 1 A m 600V £ A
N . x LAl 1 ,AH74‘L, N N E 4 A -
short-circuit current that would flow g 1] ‘ P S s
continuously in the absence of protective 5 =1 ST A H < LL+
equipment) ; : T T T 2T Tl T e T
® the limited let-through energy g 20 1] £ i 3%4‘/("7 s al e L 20
(thermal stress) in relation to the RMS sym. 3 : A A A e e
value of the prospective short-circuit x A 8 1 S - g O 5 M MR R mmm PR}
current. s t oA B N R S s e Swema BAns
E 10| ! 1 T | hJ‘f— T L_ t [ : T T 11 _f n i T 10
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‘ i 1 RN I8 i NN 6
Isc peak *7 : T T I D :
——————— ! NN 5 T ERRrSIME
7 T T e o aEER AL SN RRREREEY
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. | Ll L | H L
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_7 hmlted lSC peak \ 2 3 0 20 30 40 50 60 80 90100 200
limited Isc EE———— prospeclive short circuit current (kA RMS sym)
7t 2 3 4 5 6 7 8 910 20 30 40 56 60 70 8090100 200
. e . . i : X i _ - il
Installation of current limiting circuit breakers I SO S - e SR =D
offers several advantages : . i - — ¥ -

Better protection Tt =t ——
Current limiting circuit breakers considerably 2 41 H energy
reduce the undesirable effects of short- ‘
circuit currents in an installation.

Reduced mechanical effects
Electrodynamic forces are reduced, thus
electrical contacts are less likely to be
deformed or broken.

Reduced electromagnetic effects
Measuring equipment situated near an
electrical circuit is less affected

max let-Through energy (A2s)

R puRsa s

3 4 S 6 7 8 910 20 30 40 50 60 70 8090100 200

EEEH=SESESShiti H=
W %:E 1 :1[ %N‘ i L#r %’j [1 TIH‘[‘t

prospective short circuit current (kA RMS sym) e
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Compact CF circuit breaker
time current curves

70, 90 and 100 Amp.
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Compact CF circuit breaker
time current curves

125, 150 and 175 Amp.
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Compact CF circuit breaker
time current curves

200, 225 and 250 Amp.

i
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o
30 40 50 60 R 82
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Compact CF circuit breaker
time current curves

instantaneous trip for motor circuit protectors 150 and 250Amp.
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Compact CF circuit breaker

accessories

terminals

padlock adaptator
door escutcheon
boot

label holder

Internal accessories comply with
requirements of Underwriters Laboratories
Standard UL 489 and CSA C22-2 no.5.
Mostof them as noted are listed for field
installation per UL file E107821.
accessories

shunt trip

undervoltage trip

2 auxiliary switches

1 aux. + 1 alarm switches
motor operator
overcurrent trip switch

installation
field installable
field installable
field installable
field installable
field installable
factory mounted

terminals

Internal accessory terminals are standard
and located within the breaker, behind the
accessory cover. Each terminal may be
connected by one or two stranded copper
wires 18to 14 AWG.

Tightening torque : 12 |b. in.

Cable strip length : 3/8" approximate.

location

shunt trip or
undervoltage
trip

2 auxiliary switches or
1 aux. + 1 alarm switches

overcurrent
trip switch

front accessory cover.

Caution); open circuit breaker and disconnect control power before removing the

padlock adaptator

A padlock adaptator is available to padlock
the circuit breaker in the OFF position. It is
similar to the one used on CE,CF and CJ

type.
The adaptator accomodates up to 3
padlocks.

Padlock shackle diameter : 1/4 to 5/16¢

catalog number 44936

S

doaor.escutcheon

A door escutcheon provides better
appearance of the door cutout. It is fixed to
the door with two screws.

catalog number 42977

boot

The boot provides a light seal when a
breaker is used behind a panel or door with
cutout. The square part fits over the breaker
cover and the middle provides a rubber
cover for the toggle, improving protection to
NEMA 3R.

catalog number 42896

label holder

A label holder can be clipped onto the front
cover. It permits an easy circuit breaker
identification. It comes in pack of ten.

catalog number 42976

MERLIN GERIN
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Compact CF circuit breaker shunttrip
undervoltage trip device

accessories auxiliary and alarm

switches
overcurrent trip switch

. *
shunt tl'lp Sotrel rated Inrush cat. no.
The shunttrip is intermitently rated with a voltage (V) current (A)
series normally open contact. 60 Hz
AC shunt trips can be operated at 55 120 1.6 37437
percent of their rated voltage, making them 240 0.9 37446
suitable for use with fault protection devices. 480 0.6 37446
Minimum operating voltage : 600 0.5 37447
AC : 55 % of rated voltage DC
DC : 75 % of rated voltage 12 110 37434
* during 20 ms max. 24 .2 37435
48 3.6 37436
125 1.8 37437
@ coil clearing switch
undervoltage trip device cortra gged sealed-ln ~ cat.no.
Undervoltage trip devices may be used as ———— voltage (V) current (A)
circuit interlocks. wip 60.Hz
If an undervoltage condition exists, operation i‘wﬂon 120 0.030 37418
of the closing mechanism of the circuit 4 240 0.020 37419
breaker will not permit the main contacts to 480 0.011 37420
touch, even momentarily. i 500 0.008 37421
Dropout : 35-70 % of rated voltage ‘ DC
Pickup : 85 % of rated voltage ’ >4 0035 373410
48 0.020 37411
125 0.010 37412
ID1
el
auxiliary and alarm confle contral
switches \ Tofien ot on T ot Ton | tarm
Auxiliary switches consist of SPDT switches Do10) |oleL:)e!
and provide remote information of the 121121:1{(32 124 2 1 | z;Tga
breaker status. iy
Alarm switch provides alarm/lockout
information. When the breaker is reset, the b Ta b Ja
“a" contact (alarm) is open, and the"b” ‘
contact (lockout) is closed. ; \
This SPDT switch is operated when the ’
breaker is tripped by the trip unit, shunt trip,
undervoltage trip device or "push-to-trip" — ‘ = ” »
button. " ! |
—— ——
2 auxiliary switches cat. no. 37402
1 aux. + 1 alarm switch cat. no. 37401 voltage (V) 2 auxiliary 1 auxiliary + 1 alarm
auxiliary alarm
50/60 Hz 240 6 6 5
480 6 6 5
600 3 3 3
DC 125 0.5 0.5 0.5
250 0.25 0.25 0.25
overcurrent trip switch o voltage current (A)
The auxiliary switch consists of a SPDT ‘I- reset 50/60 Hz 240V 6
contact YBZ DC 125V 0.3
' -
The "b" contact apen when the breaker A D‘JT;?Ln:n note : not available on m.c.s
operates through the trip unit (overcurrent or B2 e
ground fault). It dees not operate if tripping is J_
by shunt trip, undervoltage trip device or CE)
push-to-tfip, button,
This contactiis used as interlock when
resetting,ofithe breaker is done remotely or e
autématically by means of a motor operator motor
operator
catalog number 37403 ___XA‘__ _

12 MERLIN GERIN



Compact CF circuit breaker

accessories

motor operator

motor operator

The motor operator remotely operates the
circuit breaker and provides a handle to
manually operate it as well.

ON, TRIPPED and OFF positions are clearly
indicated by the operating handle.

Provision for padlocking is provided as
standard to lock the toggle in the OFF
position.

o/ M T T ~DA/ 2O

775
)

rated inrush fuse
voltage (V) current (A)  amps (A)

50/60 Hz

120 6 10
240 4 10
DC

24- 15 15
48 11 10
125 6 10

Operating/voltage : 85-110 % of rated
voltage

Max. operation frequency : 2 per minute
Closing time :

B standard : 200 ms

H'synchronizing : 60 ms (not UL listed)
Opening time : 500 ms

Minimum operating order : 100 ms
Endurances : 10,000 mechanical O.C.
cycles.

When locked manual or remote closing is
impossible.

Interlock switches electrically disconnect the
motor operator when the front transparent
cover is open for local operation or
padlocking and when the complete
mechanism is opened for connecting internal
accessories (shunt trip, undervoltage trip
device, auxiliary switches or the motor
operator)

Under fault conditions the operating handle
will indicate the tripped position of the
breaker. Depending on the wiring, resetting
can be done locally, remotely or
automatically (see wiring diagrams).

Note :

When using an overcurrent trip switch

(cat. no. 37403), automatic resetting is;not
possible after an overcurrent, i.e. short
circuit or overload, but possible aftér a
volontary tripping, local or remote.

(Field installable)

standard scheme
(manual resetting)

Tl 18 ©
F'l ofE
L jem

A2| B4| A4| B2

CA

Clr_j"co

Ccv ‘_'CS

\l/A1 152 | 151
Y

remote resetting during

opening sequence
'T_'Tl___'?_

l on { ®‘I_off + reset

A

=L
oIt

overcurrent
operator trip switch @

voltage catalog number,
(V) standard®, synchronizing
AC 120 37464 43754
240 37465 43755
DC 24 37460

48 37461
125 37462 43752

@ caution : control diagram shall be designed to interlock
remote on and off orders

@ overcurrént trip switch is recommended to lock remote
resetting afteran electrical fault

C1 limit@witch

CV iocking switchaopens when :

- thgibreaker,is manually operated

- the breaker is,padlocked

remote resetting using
a resetting push button

Tl 1k
le ® l_otf l_reset
A A A

A2| B4 A4FB2

=
ClI.J cD

3
<
To
w
4L
o.l

automatic resetting
after tripping

- tha)motor operator is rocked 4{~_J

€D built-in alarm switch, operates when breaker trips by an \I/A1 \1/1 52 | 151

electrical)fault or opening coils

CAselffeeding switch Y

CS electrical interlock switch delivered with automatic - e

source changeover, Operates when operator handle motor overcurrent motor overcurrent auxiliary
"'l“d‘c:‘;?:r‘“e off position operator trip switch @ operator trip switch @ switch
MERLIN GERIN 13




Compact CF circuit breaker motor operator
accessories

mechanical interlock
Mounted on the two operators, the interlock

prevents the two breakers from being e
simultaneously closed. Breakers can be both 2 Sy | N = \\qu

L. ]| % '_
or individually opened. ) ) D - , Al |71l
In addition to the mechanical interlock, an 4| = =
electrical interlock is mandatory between the 'Q/'/
two operators. /
Factory mounted ——
switching time : 0.9 sec. ()
number of switching operations : 10,000
catalog number 37470

b
2>

electrical interlock

-?—‘T ———————— IT B o T
| |
I
1 off | ‘ on
normal * 'F)Tn;al_i | r T -? normal
| '
|_ on off .
standby o +slandby standby

with a minimum
time delay of 1 sec

|

|

|

|

Y !
with @ minimum |
between off and on ||
i

|

|

|

|

|

|

r

|
timg delay of 1 sec ]I
between off and on I
|

|

|

|

|

|

|

orders orders

S ———————— —— — — — ——

|
|
|
|
|
|
|
I
!
|
|
A

A4l B2

A2| B4

|
|
I
]
|
|
|
1
|
|
|
,
|
| ?

12 14

Cll.J cD

cv
_ j ]
\[/A1 /1652 N
Y YO Y]
| I | L
| | |
— II_ ______________________ IL__J
| |
—b —_—
motor auxiliary motor auxiliary
operator switch operator switch

| l normal source J— - v —* standby source
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Compact CF circuit breaker

rotary operating handle

rotary operating handle

Three versions are available :

Directly mounted

This handle is directly mounted on the circuit
breaker. It accomodates as standard up to
three padlocks to lock the handle in the OFF
position. However, a knockout tabcan be
removed to allow the locking of the handle in
the ON position. Due to the trip free
mechanism padlocking in such a position will
not prevent the circuit breaker from tripping
under overcurrent conditions. The handle
will continue to indicate ON.

Padlock shackle diameter : 1/4 to 5/16.

Note :

A mechanical interlock (cat. no. 44826) links
two rotary handles and constitues a manual
source changeover. This device is only
available for direct rotary handles.
Simultaneous closing of the two breakers is
prevented but simultaeous opening is
possible. The breakers are normally fixed on
apanel or on rails.

Door-mounted type

The handle is removable and can be fitted
on a door-mounted mechanism. A 16" long
shaft extension is supplied and can be cut to
a suitable length. A cutting and drilling jig is
provided.

The mechanism has the same functions as
the directly mounted type and provides door
interlocking preventing the door from being
openedwhen the breaker is closed.

The handle mechanism can be used in
NEMA 3R and 12 enclosure applications.

Note :

Door interlock can be disabled or defeated
by turning the defeating screw located on
the front face.

It accomodates as standard up to three
padlocks to lock the handle in the OFFRyor,
ON (by removing a knockout) position.
Padlocking is possible only if the coupling of
the extension shaft and the door mounted
mechanism is correct.

MCC type

The MCC type is designedyfor Gompact CE
and CF used in Motor/Contrel\Centers.

It comes as a single/part apd allows to
operate the breaker throdgh doer
preventing:

m the door from being opened when the
breaker is closed

m the breaker from being closed when the
door is opened

The handlg can be locked in OFF position by
one to threejpadiocks.

Padlock’shackle diameter : 1/4 to 5/16.
Level of protection : NEMA type1

directly mounted type

1_ indicator :indicates breaker status

2 screw : removal of this screw
activates interlock plate allowing
door interlock

3 drive shaft

4 mounting hardware

5 back plate : prevents the door
from opening in padiock position

6 interlock plate : after removal of

screw (2), platerotates to activate
door interlocking function

7 male coupler

8 interlock defeat : allows the
operator to defeat the door interlock
and open the door when the breaker
is in the ON posttion (to be used in
emergency only)

9 female coupler assembly :

- connects with main coupler

- insures that the door is closed
betore breaker operation and
padlocking

- ensures proper operating handle
position

10 cover

11 mounting hardware

12 interlock defeat access
13 position indications

14 breakable tab : provides optional
padlocking for ON position

15 robber gasket

door-mounted type

Designed for use with the extended rotary
handle, this bracket eliminates play of the shaft.
Itis supplied as standard with the long shaft and
as an option with the short shaft.

14
13

MCC type

MERLIN GERIN
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Compact CF circuit breaker

wiring diagrams

auxiliary switches

remote operation

fixed mounting

shunt trip or
undervoltage motor

| |4 auxiliary and
trip device

alarm switches
1

operator®
1

overcurrent
trip switch @

g3

5%

o

3
- &————
1

12
4IT’i
N I

4

|f\)

IN N N N

B S o 0 e (R

|
i
|
|
|
|
|
|
8 I R Y B3 3 T

\;,

11—

@ see page 13 for other wiring diagrams
@ not available on m.c.s.
Qgeoil clearing switch

Note : contacts are shown with the breaker
ntheyopen and reset position.

) shunt trip
- terminal C1-C2

undervoltage trip
terminal D1-D4

| 2 auxiliary switches
cat.no. - 37402
11-12-14, 21-22-24
1 auxiliary +

1 alarm switch
cat. no. - 37401
auxiliary switch

11-12-14
alarm switch
91-92-94

QOO
O

O

possible wire exits

knock-outs. Break only these required dipending
af the desired direction of wiring.

plug-in mounting

rear vue of breaker

aux.sw. alarm sw]

or | 11121401020

[“auxiliary switch T " shunt rip |

111214212224 cic2

LU [T e

.r U L under-
voltage
D! D4

’ L2 1

[

O 0O O

16
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Compact CF circuit breaker

main connections

CF circuit breakers may be connected with bus bars or cables on both line and load sides.
The type of connections should be specified when ordering.

A field modification is possible to either mount or remove the pressure type terminals.
Complete instructions are given with the set of pressure type terminals and in the

installation instructions provided with the breaker.

front connection

i\

Vs
A

with bus bars
CF circuit breaker may be connected with
copper or aluminium bus bars.

Tightening

The bus bars shall be secured with the
screws and Belleville washers provided.
Tightening torque is 275 Ib-in.

possible insulation

5/8"-16
172"
15 716" dia-Q 11

11/¢"
30
max
Note : for voltages above 240V. insulation of bus, bars
may be required to meet spacings ‘belweenphases

required by the NEC.

with cables

Cables canybe connected by pressure type
terminals withya range of :

4 AWG to 250 MCM Cu or

4 AWG to 350'MCM Al

The“eable strip length is : 1"

Screws shall be torqued at 375 Ib. in.
(3/8:4llen wrench).

Caution : for reliable electrical contact,
connectors are plated, do not abrase
them.

The connectors are secured on breaker by
screws tightened at 275 Ib. in.

(5/16" allen wrench)

Rear bus bar connections*are‘used for
switchboard mounting

When the breaker is in the connected
position, the primary voltage is fed through
the breaker by means of multiple finger
disconnects.

As a safety feature, in the event of
disconnecting a closed breaker. a
mechanical interlock will trip the breaker
before the separation of the main
disconnects.

UL listed under file E116305.

Secondary disconnects
Control voltage of internal accessories is
provided through secondary disconnects in

the connected position only. See page 16 for

the number of secondary disconnects
required.

cat. no.
moving block 3 wires 36393
6 wires 36696
fixed block 3 wires 42940
6 wires 42941

MERLIN GERIN



Compact CF switch

ratings
max. rating when protected by Merlin Gerin CB's :
CF 250NA 250A CF 250N CF 250H CF 250L
suitable for use on a circuit at 240V 65,000 100,000 150,000
hax. RMS sym. amps) at 480V 35,000 42,000 150,000
at 600V 10,000 10,000 65,000
accessories dimensions-installation-
The following accessories of the CF circuit connections
breaker may be used with the CF molded Molded €éase switeh dimensions, installation
case switch : and connection are identical to those of the
corresponding circuit breaker. See page 19
page to23.
padlock adaptor 11
door escutcheon 11
boot 11
label holder 11
shunt trip 12
undervoltage trip device 12
construction 2 auxih:ary switches A 12
CF molded case switches are designed 1 auxiliary + 1 alarm switches 12
identically to CF molded case circuit motor operator 13
breakers, except that they are not equipped rotary operating handle 15

with trip unit.
They are listed under UL file E107822.

Caution :

Molded case switches do not provide
overcurrent protection.

Molded case switches can be protected by a
CF circuit breaker.

18 MERLIN GERIN



Compact CF circuit breaker

CF 250N - CF 250H

. . fixed mounting,
dimensions front or rear connection
inch/ mm
.98 dia -
1.77_, _1.77_,.98 1.79 -
225 =45 ~t='45 ~tos 1= 455" - -
M10 tap | | | Y - - .33
.39 _hole X T T T 1.12 ] 7
107 ESIRESREN EBZE T Yos =
S OIS iy O] - I
® -1 r 1
N
T Jﬂl 1 ° T'TRIPPED \J
3.15 10.11 20°2°(]
80 257 —[Q =S - with.rear connections
7.00 7.87 A
180 m DI | L 200 17105 :?-O/Z__ 35',%(’%
(165 ] .06 OFF
42 i 18 RESET I» 4.29
311 ‘ | 1 709
79 ‘
il L
A J I ————3{ iy
o IO @ | i
wt = Y
. ' A
o198 | 1.77_| 187 _* (4 mounting 3.78
25 45 47, 96
5.51 ol | holes ‘—"—47'?3 T
140 4.53
115
4.80___|
L 5.740 %
i 145

with pressure terminals

11

D

O

T T I

Cutfing, and drilling for attachement to panel 22 dia (4 holes)

or10-24tap .19

front connection rear connection 1-20533'3 \ 5
177077 oo>ha—t !

=tastast= Lﬁ? 3

.88 i ‘ hd 19

25 10 1.51 5

38,5

.39
| t
- 1.18 i 200
-t e .22 dia 7.09
B 30 TR (3 holes) 180
or 10-24 tap

with rear connections L/L‘T\ 1.51
, ' . ' 38,5

1.87 17 1.87 1.87 17 1.87

J.Dﬂ 47,5 r 47,5 475 s 475

Door cutout
@ handle ® handle and nameplate
fiay N fraeh igfo.!
{ 00
i ' ‘ 1.bs
\ 7
Mi0itap | ! 3.43
hole ' ’ ‘ 87
1 | {
1
’L"TILL"‘L'%L 22 dia () 11
45 45 25 a6 .35 | -1
9 2 L 2,5
-t 50 (*) for access to push to trip
MERLIN GERIN
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Compact CF circuit breaker CF 250N - CF 250H
dimensions plug-in mounting

inch/ mm
- 3.78 _
(4) insert nuts 96 ‘
for panel ’
/ mounting
/N o
.59 B
1s>©$©2©c (4) holes - | |
/forrail ®¥J | v a— —
> mounting £ — | i ?
+ + i
10.63 \C 6.50
165
270 L
[ ] ;
1.18 ‘
|+ + WS |
12 L o J" 1 1 J;]
‘ "™ 3 max. T
»030%0; | N/ i
F—- p— : 5
—.159 177 | 187 | |
45195 " 475 - 2339
140 o 1104 53
@80 178
" sl 122 . 27
145 70
Cutting and drilling for attachement 22 dia (4 holes)
o

on rails to panel 6
\/
— _./T\._/,_ —— - —

8.86 9.84
225 250
=N F:=
L] O] [ L =t
B 43.77‘ 1.91] | .49
(1__ — 54?9 48,5 12,5
Door cutout ~—559
Jﬂ1 : 43 dia @ handle handle and nameplate
*1 fn a11 -
{45 11| A A \
o - N , L L
' ) ¥
el L] e o
' | 22 dia(*) 85
N9 os t
T ¢ ' 1.83 7 | A ‘\
88N 177 | 1.77 465 | |
425—4*454«-454 148 ‘—r—>439 T Jﬁqi—# + 5 ’
. L L j

35 | < .10 mounting  mounting
9 2,5 to panel on rails

20 507 (*) for access to push to trip
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Compact CF circuit breaker
dimensions

CF 250L

fixed mounting,

front or rear connection
inch/ mm
Mi0tap 477 _177_, .98
hole 45 45 25
.98 dia
225 \[ 1.61 | 1%
NCOHrTO N e 25,5 385 h
N o\ N L 4w . -
% k\ I' 1‘\ ll' ——
145 e T | o & 39 ||
v
T HOLIO, L
| I
M UJ_U_ with rear connections
9.13
3.15 232 |
60 11.26
7.02 — 286
180 T‘m‘ !
.65 .06
T = g *=y5
1
311 |
79 j
l_ [H
T il - I ==
[ ad CLJ S5 112 i} 1.51
.39 I 1 285 | 385
10 i = - _k
m Sptaba 7 =137 o1 (3) mounting i 4
o2 45 |holes : 6.53 120
140 | - 166
e mas T
. N—A—Y—gsv7'48v&>
with pressure terminals N 790
197 1 .22 dia (4 holes)
%gg 125 i 10-24tap 19
" 32 9
— i L 1.771.77 !
Cutting and drilling for attachement to panel = 45¢45= N —F
REIEle s T S
y 225 >‘ = / .19
frontsconnection o / 5
sh—-t+—+1+-—"H1t+—— Yl ——
5.4 ;
138 B 208
-
_11.18 . .22 dia
—L1'18-< 30 .|1.18 (3 holes)
30 30
or 10-24 tap
with rear connections
1.87 ; 1.87
47,5 4 47,5
Door cutout
AT,
@ handie
C 40404
Y
f f ! 1.06
27
M10 tap I 343
hole 87
U |
D177 | 1.77 |88 h
45 —+ 45 425
(*) for access to push to trip
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Compact CF circuit breaker

dimensions

inch/ mm

CF 250L
plug-in mounting

W;_i“7+\ /¢/\
5P 02020
+ 4+
10.63 7
270
]
+ +

b

16 —] ;
i @ 1

»L.984‘1.77_, 177
25 45 a5

(4) inse t nuts
for panel
mounting

(4) holes for
rail mounting

- &T3___
171
A
®— :_\
An] N A
] — i
| 6.50
L j 1(:|i5
1.18
30
k. 1
3 max. I
19
5
|
7,28 g
185
7.48_
190
e 7.75
197
845 _2.76
220 0

Cutting and drilling for attachement

on rails

Door cutout
@ handle

.22 dia (4 holes)

o6
to panel
i
9.84
5

IBAGSy

1.77,1.91)
45 Y4857
5.59

142
handie and nameplate

| . .
4*,10 mounting mounting

2,5 topanel on rails

(*) for access to push to trip

22
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Compact CF circuit breaker
dimensions

inch/ mm

motor operator
rotary operating handle

motor operator

with mechanical interlock

25dia/ @6 1-02
for flush

mounting
only

-

25dia/ 06 |

for ﬂus:h 44 118
mounting =

only

8.66 _, 252
157 220 } 64
59 40 T [ — =
15 | i
5——okloliol] [ollofo]
OLIO ? 3 OLOWO||  |IOWO B,
Ml F16 | ®
(, 6.77 T "x va WTYX ~ F
3.94 vad 172 ;,/ Kod
100 4 i 7.87 7 A
2y ! 200 Ar % -
78 5 5 9.84
20 5 250 % ]
- pe —
i foftoffofl 1 offofo]l  [oMefio
T S
5.51 210 1
140 \ 8% L5 I?L
118k 1 ‘ ‘ NH:925/L:1200 [=
20 ' ! 19.69 , ™ 235 305 T
‘ 500 NH:9.84 /L -12.
1.42 2252 T a0 3258 e
36 572
rotary operating handle
directly mounted flush / surface / directly mounted MCC type
QLIOLO OWOMO |
) \! ]HI
+ 3.15 - - o 413
80 1" 105
4.69 :[ 1 0 A
19 [ 3.1 ¢ o !
2.36
L 2 ’? s _7t9 AT AR ] ° 3 _6'_0 L‘
L 4 - - e
oot OO
| NH:5.28/L:8.23
:;.162 . B e 12-;3 e 209™]
551" 31 4.05 ' |< NH:657/L:953_, |
140 8 A ~ 103 167 242
door cutout dimensions
directly mounted door mounted door mounted short shaft long shaft
fixed mounting fixed,mounting plug-in mounting A min 7.32/186 13.86 /352
(3).holes A max 12,20/ 310 21.34/542
.22 dia B min 8.98 /228 12.20/310
06 B max 13.86 / 352 12.69 / 500
| 137 ) . .
1 | 35 values of allowable sagging C in relation
toB
B from 7.321186 9.06/230 10.63/270 12.20/310
1.37 1o 9.06/230 10.63/270 12.20/310 19.69/500
35 c 004/1@ 0082@ 0.1273@ 00
2.2062'8 @ flush mounted

@ surface mounted

@ directly mounted

@ with optional bracket cat.no 42868

® bracket provided with the operating handle must be
used

® breaker mounting hole

@ plug-in mounting hole

Note : shaft can be cut to required length

MERLIN GERIN
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Compact CF circuit breaker

appendix

UL 489 test procedures

(abstract from UL 489 with revisions
through April 6th, 1987)

standard tests

For solid state trip breaker, and
uncompensated thermal breaker rated
40°C, the test sequences are :

sequence

200% calibration at 25°C (77°F)

135% calibration at 25°C (77°F)

0

calibration of adjust instant trip

O
O@eo|=<
a

overload

tungsten lamp load

100% calibration at 40°C (104°F)

temperature and 100% calibration at 25°C (77°F)

BSOS W

endurance

200% calibration at 25°C (77°F) repeated

135% calibration at 25°C (77°F) repeated

interrupting ability (Y sequence)

g|o|o|o

interrupting ability (Z sequence)

200% trip out at 25°C (77°F)

O
Oo

dielectric voltage withstand

O Applies only for breakersrated 55 A or less, 125 gn125/250V/or less

@ Applies only for thermal breakers rated 40°C.

standard specifications
200% calibration at 25°C

The breaker must trip within time limits
which depend on the rating from 3 minutes
for a 30A rated breaker, up to 30 minutes
over 2000A.

135% calibration at 25°C
The breaker must trip within two hours
(for breakers rated more than 50 A).

Calibration of adjustable

instantaneous trip

The breaker must trip within the range of 80-
120% of the maximum marked tripping
current and 75-125% of the minimum
marked tripping current.

Overload

B up to 1600A : fifty operations at 600% of
rated current

W 2000 and 2500A : twenty-five operations
at 600 % of rated current

W 3000 to 6000A : three operations at 600%
followed by twenty-five operations at 200 %
of rated current.

The power factor shall be from 0.45 to 0,50
lagging.

Temperature

When connected with specified cables oF
bus bars (see below) and with its rated
current, the temperature rises on the breaker
and at its terminals does not exceed
specified limits.

Examples of specified wires andbus
W "75°C" copper wire

rating number size
100A 1 1 AWG (60°C)
or 3 AWG

250A 1 250 MCM
400A 2 3/0 AWG
600A 2 350 MCM
800A 3 300 MCM
1000A 3 400 MCM

1 200A 4 350 MCM

B copper bus bar

rating number size
1600A 2 1/4 x 3
2000A 2 1/4 x 4
2500A 2 1/4 x 5
ord 1/4 x 2
3000A 4 1/4 x4

(1200A or less : 1000A / in?)

Endurance

The breaker must complete an endurance
test :

B operations at rated current and rated
voltage

u followed by no load operation.

The power factor shall be 0.75 to 0.80
lagging.

Examples:
frame number of cycles of
size operations
with without - total
current  current
100A 6,000 4,000 10,000
225A 4,000 4,000 8,000
400A 1,000 5,000 6,000
600A 1,000 5,000 6,000
800A 500 3,000 3,500
1200A 500 2,000 2,500
1600A 500 2,000 2,500
2000A 500 2,000 2,500
2500A 500 2,000 2,500
3000A 400 1,100 1,500
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UL 489 test procedures

(abstract from UL 489 with revisions
through April 6th, 1987)

Interrupting ability (Y sequence)

After endurance tests and calibrations
repeated, the breaker completes an opening
followed by a close-open operation
(O-t-CO), with specified current.

Examples for three pole breakers :

frame rating RMS Sym. Amps

(3-pole O-t-CO)

100A @ 3,000
225A 3,000
400A 5,000
600A 6,000
800A 10,000
1200A 14,000
1600A 20,000
2000A 25,000
3000A 35,000
® Above250V.

Interrupting ability (Z sequence)

A 3-pole breaker rated 240, 480 or 600V
have to complete an opening operation and
a close-open operation (O-t-CO) on each
pole, atrated voltage, followed by an
opening operation (O) using all the three
poles for the frame sizes up to 1200A, an
additional close-open operation on the three
poles is required).

Examples for three pole breaker :

frame rating RMS Sym. Amps

each common
pole

O-t-CO O O-t-CO

100 to 800A 8,660 10,000

1000to 1200A 12,120 14,000

1600A 14,000 20,000

2000A 14,000 25,000

3000A 25,000 35,000

Dielectric

After tests, the breaker must withstand

for one minute a voltage of 1000V plus twice
the rated voltage between :

H line and load terminals

® terminals of opposite polarity

H live parts and the overall enclosure.

Optional tests :

| high available fault current

Breakers having passed all the standard
tests may have the UL label applied at
higher values than the standard.

Test sequence is as follow :

0 200 % calibration

T interrupting capacity : an opening
operation followed by a close open
operation (O-t-CO) on all poles are
performed on the circuit breaker.

The power factor over 20000A shall be 015
to 0.2 lagging.

2 trip out at 250%

= dielectric at twice the rated,test voltage:

B 100% rated

Breakers having passeddll'the standard
tests may have the UL Jabel applied to use
the circuit breaker in an‘enclosure, when
carrying 100% of its"maximum rating.

The circuit breaker is submitted to additional
temperaturestests pefformed as in Standard
tests, except that the breaker is installed in
an enclésure. The dimensions and possible
ventilationsishall be recorded and shall be
markedon the'breaker.

tests on accessories

Shunt trip and undervoltage trip

These devices are submitted to temperature,
overvoltage, operation, eddurance and
dielectric tests,

B overvoltage test

It checks, thatthie device is capable of
withstanding 110%of its rated voltage
continueuslywithout injury (this test does not
apply'to a shunt trip with an "a" contact
connected in series).

mloperation

The'shunt trip must operate at 75% of its
rated yoltage (except that shunt trip devices
forluse with ground fault protection shall
operate at 55%).

The undervoltage trip must trip the
breaker when the voltage is between 35
and 70% of its rated voltage and shall seal
(i.e.: the breaker cannot be turned on ON
position) when the voltage is at 85% or more
of its rated voltage.

W endurance

The device must be capable of performing
successfully for 10% of the number of "with
current” operations of the breaker.

Auxiliary and alarm switches

Auxiliary and alarm switches must be
submitted to temperature, overload,
endurance and dielectric tests.

B overload test

The test consists of fifty operations making
and breaking 150% of rated current at rated
voltage, with a 75-80% power factor in AC
and non inuductive load in DC.

B endurance

The switch must make and break its rated
current at rated voltage, with a 75-80%
power factor in AC, and non inductive load in
DC for 100% of the number of operations
“with current” for auxiliary switches, and
10% of this number for alarm switches.

Motor operator

The motor operator shall perform the
number of "without current* operations
indicated for the breaker endurance tests.
The first 25 operations shall be conducted at
85% of the motor operator voltage rating.
The breaker is to be tripped during these
tests.

The next 25 operations shall be conducted
at 110% of the motor operator voltage rating.
The balance shall be completed at rated
voltage without tripping the breaker.

MERLIN GERIN
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routine and maintenance
guidelines

recommended inspection
intervals

Merlin Gerin circuit breakers are
designed to be maintenance-free.
However, all equipment with moving
parts requires periodic inspection to
ensure optimum performance and
reliability. We recommend that the

circuit breakers be routinely inspected
six months after installation, followed by
annual inspection. Intervals can vary
depending on your particular experience.

inspection of terminals

B connections to circuit breaker

terminals could be inspected. If there is
discoloration due to overheating, the

joint should be dissassembled and the
surface cleaned before reinstallation.

It is essential that electrical connections be
made carefully in order to prevent
overheating.

B check for terminal tightness.

cleaning

Remove the dust and dirt that have
accumulated on the circuit breaker
surface and terminals.

mechanical checks
Evenover long periods circuit breakers
are not often required to operate on
overload or short-circuit conditions.
Therefore itis essential to operate the
breaker periodically.

To trip the breaker, push the push-to-
trip button.

insulation resistance tests
When breakers are subjected to severe
operating conditions, insulation resistance
test should be performed as indicated in
NEMA standard publication no AB2-1980.
An insulation resistance test is used to
determine the quality of the insulation
between phases and phase to ground. The
resistance test is made with a DC voltage
higher than the rated voltage, to determine
the actual resistance of the insulation. The
most common method employs a “megger”
type instrument. A 1000V instrument will
provide a more reliable testbecause it is
capable of detecting tracking on insulated
surfaces. Resistance values below

1 megohm are unsafe and should be
investigated. An insulation test should be
made :

B between line and load terminals of
individual poles with the circuit breaker
contacts open.

B between adjacent poles and fromipeoles 10
the metallic supporting structure withythe
circuit breaker contacts closed.“JHe latter
test may be done with the circuit'breéaker in
place after the line and load cenductors
have been removed, or with thewircuit
breaker bolted to a metallic'base which
simulates the in-service mounting:

electricaldtests

These tests requite€quipment for
conducting pole, resistance, overcurrent and
instantaneous tripping, in accordance with
NEMA standard publication no AB2. They
are not within thelscope of normal field
operation

Important

All tests must be made on circuit
breakers which have been de-energized,
and disconnected so as to prevent
accidental contact with live parts.

Caution

Since molded case circuit breakers
contain factory-sealed and calibrated
elements, it'ls essential that the seal be
not broken and the'circuit breaker be not
tampered with.

Molded-case circuit breakers should not
be fiéld adjusted or repaired. In the case
of malfunction, the circuit breaker should
be replaced or repaired at the Merlin
Gerin factory, or by an authorized
representative.
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international standards

molded case circuit breaker

In addition to UL 489 and CSA C22- 2
standard CF breakers comply with
IEC 157-1 standard as per table below :

CF type ampere
2, 3-pole rating (A)

interrupting ratings
UL 489 - CSA C22-2

IEC 157-1

240V

RMS Sym. Amps

600V 240V 415V 660V

standard breakers

CF 250N 250 [65.000

10,000 [85,000 35,000 10,000

high interrupting breakers

CF 250H 250

{100,000 42,000

10,000 [85000 50,000 12,000

current limiting breakers

CF 250L 250

|150,000 150,000 65,000 |150,000 150,000 60,000

molded case switch

CJ type ampere rating - short circuit withstand when protected by fuses
3-pole (A) (RMS Sym. Amps) of maximum ratings (A)
CF 250NA 250 100,000 250
shunt trip motor operator.
rated voltage (V) rated voltage (V)
UL 489 listed IEC 157-1 UL 489 listed IECY57-1
60Hz 120 50/60Hz 110-127 60Hz 120 50/60HzYy, 110-127
240 220-240 240 220-240
480 380-415 DC 24"y OC 24
DC 24 DC 24 — Jis | 28
48 48
125 T — 125 125

undervoltage trip device

auxiliary, switches,
alarm'switch,

circuit breakers for
compliance with other

world standards

Where compliance with IEC standards is
required, Merlin Gerin offers a versatile
range (not UL listed) of CF circuit breakers
to meet your, specific need.

Units include‘two, three or four poles, three
levels/of interrupting capabilities up to 660V.
An extensive range of accessories
complements the product line.

For further information, please contact your
Merlin ‘Gerin representative.

ted volit \J . .
rated voltage (V) overcurrent trip switch
UL 489 listed IEC 157-1 .
IEC 157-1 characteristics are the same as
bc 24  DC 24 those indicated in page 12 .
48 48
125 125
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