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Motor Controllers
3-Phase Analog Power Controller
Types RSC'AAM60/RSO ecooe

Product Description

CARLO GAVAZZI

Control and output modules for analogue

control of 3-phase induction motors or heaters

Rated operational current: 3 x 10, 25, 50, 90, 110 AACrms
Rated operational voltage: Up to 600 VACrms

Supply voltage range: 10 to 32 VDC

Control current range: 0 to 20 mA/4 to 20 mA

e LED-indication for line ON and load ON

¢ Varistor protection

e Approvals: CE, CCC, UL, CSA

Ordering Key

The micro processor based
control module RSC-AAM60
is used with output modules
RSO... to achieve a voltage
controlled soft start/soft stop
of 3-phase motors and a pos-
sibility for energy reduction
when e.g. a fan is running with
a variable capacity. This func-
tion is achieved by controlling
the control module with a cur-
rent between 4 and 20 mA (0
and 20 mA). The output mod-

ule can be selected according
to the rated operational volt-
age and the size of the load.

This phase angle controlled
soft-start unit can be used for
pumps, fans, heaters, lights
and many other applications.

LED indications for line ON
and load ON gives a clear sta-
tus indication.

Type Selection, Control Module

Solid State Relay

RSC-AA M 60

Soft starting/stopping
Control module

Output module
Control input type

Multivoltage

Rated operational voltage
Rated operational current

RSO 4050

Control current Mains Max. operational voltage Type Number
0-20 mA/4-20 mA Multivoltage 600 VAC RSC-AA M 60
Type Selection, Output Module
Rated operational voltage Rated operational current
10A 25 A 50 A 90 A 110A
3 x220 VAC RSO 2210 RS02225 RS02250 RSO02290 RSO 22110
3 x 400 VAC RSO 4010 RS0O4025 RSO4050 RSO4090 RSO 40110
3 x 480 VAC RSO 4810 RS04825 RS04850 RS0O4890 RSO 48110
3 x 600 VAC RSO 6050 RSO6090 RSO 60110

General Spec., Control Module

Control Specifications

Operational voltage range

Line to line 150 to 660 VACrms
Operational frequency range 45 to 65 Hz
Supply current

@ no output current <30 mA

@ max. output current <180 mA
Supply voltage range 10 to 32 VDC
CE-marking Yes
Approvals UL, CSA, CCC

Minimum output voltage Power supply minus 8 VDC
Output current
short-circuit protected <150 mA DC

Thermal Specifications

Operating temperature

-20° to +70°C (-4° to +158°F)

Storage temperature

-40° to +100°C (-40° to +212°F)



RSC -AAM60/RSO.....

CARLO GAVAZZI
Control Input Specifications Isolation Control Module
Control current Rated isolation voltage
A-input 0 to 20 mA Input to trigger outputs > 4000 VACrms
B-input 4 1o 20 mA
Input impedance 250 Q
Power supply reset time <300 ms
Response time
(input to trigger outputs) <1 cycle
Operation Diagram Mode of Operation
i The control module RSC- Heating elements can also
’ AAMGO is used with the out- be controlled with the
100 = mmmm put module RSO..... to RSC/RSO with the use of
achieve analog control of 3- appropriate filters.
phase induction motors.
80 - T T
Soft starting is achieved by
b e increasing the motor voltage
in accordance with the input
: s;lmj/u current. Soft stopping is
ol ~ achieved by decreasing the
motor voltage in accordance
with the input current.
I When the motor is running
idle, the motor voltage can
0 [mA] be reduced by lowering the
3 g lg 12 gg input current, whereby ener-

Output as a function of control current @cos(e) = 0.9

gy is saved.

General Specifications, Output Module

RSO 22... RSO 40... RSO 48... RSO 60...
Operational voltage range
Line to line 150 to 250 VACrms 220 to 420 VACrms 400 to 510 VACrms 400 to 625 VACrms
Blocking voltage 1200 V, 1200 V, 1200 V, 1600 Vp
Varistor voltage 275 VAC 420 VAC 510 VAC 625 VAC
CE-marking Yes Yes Yes Yes
Output Specifications, Output Module
RSO ..10 RSO ..25 RSO ..50 RSO ..90 RSO ..110
IEC and CCC
Rated Operational Current
AC 51 16 Arms 25 Arms 50 Arms 90 Arms 110 Arms
IEC and CCC rated
operational current
AC 53a 3 Arms 5 Arms 15 Arms 30 Arms 40 Arms
Number of starts/nr @40°C ~ 7* I Ve 50* 50*
Overload cycle according to
EN/ IEC 60947-4-2 @ 40°C  3A: AC53a: 3A: AC53a: 3A: AC53a: 3A: AC53a: 3A: AC53a:
4-4:100-7* 4 -4:100 - 7* 4-4:100 - 7* 4 - 4:100 - 50* 4 -4:100 - 50*
Off-state leakage current <10 mArms <10 mArms <10 mArms <25 mArms <25 mArms
On-state voltage drop <1.6 Vrms <1.6 Vrms <1.6 Vrms <1.8 Vrms <1.8 Vrms
It for fusing t=10 ms <130 A%s <525 A’s <1800 A%s <6600 A?%s < 18000 A%s
Non-rep. surge current
t=10 ms 160 A, 325 A, 600 A, 1150 A, 1900 A,

* Mounted on RHS 301



RSC -AAM60/RSO.....

CARLO GAVAZZI
Thermal Specifications Output Module
RSO ..10 RSO ..25 RSO ..50 RSO ..90 RSO ..110
Operating temperature -20° to +70°C -20° to +70°C -20° to +70°C -20° to +70°C -20° to +70°C
(-4° to +158°F) (-4° to +158°F) (-4° to +158°F) (-4° to +158°F) (-4° to +158°F)
Storage temperature -40° to +100°C -40° to +100°C -40° to +100°C -40° to +100°C -40° to +100°C
(-40° to +212°F)  (-40° to +212°F)  (-40° to +212°F) (-40° to +212°F)  (-40° to +212°F)
Junction temperature <125°C <125°C <125°C <125°C <125 °C
Rw junction to case <0.7 KW <0.5 KW <0.25 K/W <0.1 KW <0.09 K/W
Functional Diagram Wiring Diagram
Lt L2 L3 Mounting and connection of control module
Control input Mains input 0 9 6 L1 Lz L3
and output Supply ~ Load ON F F2off F3
L+ & f
0to S+ 7Bt v\ | | |1 et
20 mA A -0—
B + _____________
4 to + / K E @
20mA— {2 7 |<
Load output 9 @
E Supply/
. - Control input
Accessories .
Heatsinks For further information refer
Fuses to “General Accessories”.
Temperature limit switch
Power supply

L] L[]
Dimensions
RSO ..... RSC-AAMG60
73.5 **
6 x M5 103 50
s LTI oL = e B
= =
S \ |
g | | | (o] P T
o= D -1 =
‘ 54 ] Lo o |2 Sl =
476 Temperature limit switch ™~ E o A B [—
——mT = d—‘ M = = o=
il T ] 0
2 %%/ w0 0 o
3
69 I ! 6% 28 ** N 9 3
Heat
b IS l> _ | sink
2° @ 1 @ compound ‘—“—] [
I N
& &~ %
72\ A\ -
] " n_—= n0 2xien/
5.3 12
* =+0.4 mm
**=+0.5mm

All dimensions in mm All dimensions in mm



RSC -AAM60/RSO.....

CARLO GAVAZZI
Heatsink Dimensions (load current versus ambient temperature)
RSO ..10 RSO ..25
Ic'gfrgnt Al [?/?/(/Tal resistance siz\évif:ration w] E?tighp[%
16 | 0.97 | 0.81 | 0.65 | 0.48 | 0.32 |62 Load Trermal resistance  Fower . pome.pro;
15 | 1.1 | 0.88 | 0.71 | 0.53 | 0.35 |57
14 | 1.2 | 0.97 | 0.77 | 0.58 | 0.39 |52 25 | 0.66| 0.55 | 0.44 | 0.33 | 0.22 | 91
13 | 1.3 | 1.1 | 0.85 | 0.64 | 0.43 |47 225 | 0.76 | 0.63 | 0.51 | 0.38 | 0.25 | 79
12 | 1.4 | 1.2 | 095 | 0.711 | 0.47 |42 20 | 0.88| 0.74 | 0.59 | 0.44 | 0.29 |68
11 16 | 1.3 | 1.1 080 053 (38 | 175 | 1.1 | 0.87 | 0.70 | 0.52 | 0.35 |57
10 | 1.8 | 1.5 | 1.2 | 0.90 | 0.60 |33 e 15 1.3 | 11 | 085 | 063 042 |47 |
9 21 |17 | 1.4 | 1 |069 |29 125 | 16 | 1.3 | 1.1 | 0.79 | 0.53 |38
7 28 | 23 | 1.9 | 1.4 | 093 |21 10 21| 17 | 1.4 | 1 | 069 |29
5 42 | 35 | 28 | 21 | 1.4 |14 75 | 29| 24 | 1.9 | 1.4 |0.96 |21
3 74 | 62 | 49 | 37 | 25 |8 5 45 | 38 | 3 | 23 | 15 (13
1 | 238|198 | 159 |11.9 | 7.9 |3 25 | 94| 78 | 63 | 47 | 3.1 |6
20 30 40 50 60 Ta 20 30 40 50 60 Ta
Ambient temp. [°C] Ambient temp. [°C]
RSO ..50 RSO ..90, RSO ..110
conent (A oy resitance Bower on ] teein(-d]
cortant A e el e o] tocton 0]
50| 0.33 | 0.28 | 0.22 | 0.16 | 0.11 | 181
45( 0.38 | 0.32 | 0.25 | 0.19 | 0.13 | 158 90 | 0.13 | 0.10 | 0.07 [0.04 - [304
40( 0.44 | 0.37 | 0.29 | 0.22 | 0.15 | 136 80 | 0.19 | 0.15 | 0.12 | 0.08 | 0.04 |260
35| 0.52 | 0.43 | 0.35 | 0.26 | 0.17 [116 70 | 0.27 | 0.22 | 0.18 | 0.13 | 0.09 |219
30| 0.63| 0.52 | 0.42 | 0.31 | 02196 | 60 | 0.33 | 0.28 | 0.22 | 0.17 | 0.11 [181
25| 0.78 | 0.65 | 0.52 | 0.39 | 0.26 |77 50 | 0.41|0.35 | 0.28 | 0.21 | 0.14 [145 |[80°C
20| 1 | 0.84 | 0.67 | 0.50 | 0.34 |60 40 | 0.54 | 0.45 | 0.36 | 0.27 | 0.18 (111
15| 1.4 | 1.2 | 0.93 | 0.69 | 0.46 |43 30 | 0.75 | 0.63 | 0.50 | 0.38 | 0.25 | 80
10| 22 | 1.8 | 14 | 1.1 | 0.72 |28 20 | 12 | 0.99 | 0.79 | 059 | 0.39 | 51
5| 45| 38 | 3 | 23 | 15 |13 10 [ 25 | 21 |17 | 1.2 |083 |24
20 30 40 50 60 Ta 20 30 40 50 60 T

Ambient temp. [°C] Ambient temp. [°C]

Heatsink Selection

Compare the value found in the load current versus tempe-
rature chart with the standard heatsink values and select the
heatsink with the next lower value.

Carlo Gavazzi Heatsink Thermal resistance
(see Accessories)

No heatsink required Rinsa > 8.0 K/W

RHS 300 A backplat 5.0 KW . . .
RHS 301 Azzz or backpiate 0.8 K/W It is recommended to protect the solid state relay against
RHS 301 F Assy 0'25 K/W overheating. Therefore the chart also states the maximum
Consult your distributor < 0:25 K/W switching temperature (70, 80 or 90 °C) for the optional

temperature limit switch.




RSC -AAM60/RSO....

Housing Specifications

CARLO GAVAZZI

Weight Relay

RSO ..10, ..25, ..50 Approx. 275 g Mounting screws M5

RSO ..90, ..110 Approx. 385 g Mounting torque <1.5Nm
Housing material Noryl, glass-reinforced Control terminal

Colour Black Mounting screws M3
Base plate Mounting torque < 0.5 Nm

@<50A Aluminium, nickel-plated Power terminal

@=>90A Copper, nickel-plated Mounting screws M5 x 6

Mounting torque <1.5Nm

Potting compound

Applications

Polyurethane, black

The output module RSO ..110
is recommended for motors
up to 22 kW @ 400 V. The
RSO ..110 is designed for use
in applications with high surge
current conditions. Care must
be taken to ensure proper heat-
sinking when the relays are to
be used at high nominal cur-
rents. Adequate electrical con-
nection between relay termi-
nals and cable must be ensured.

Example 1:

Power dissipation -
RSO 40110:

loas = 40 Arms = 111 W
See previous page.

Example 2:

Motor: 3 kW, 4 HP
3 x400 VAC, 4-pole
Ta: 50°C

Starting time: <5s

For this application RSC-AAMG0
must be used. The output
module RS0O4025 is selected
according to the Selection Guide.

The smallest heatsink
required is 1 K/W, and the
power dissipation is 25 W.

This gives:

Control module:
RSC-AAM60

Output module: RSO 4025
Heatsink: 1K/W

Connection to the mains

Since no motor protective
circuitry is included in the
RSC/RSO, the motor must
be protected in the usual
way, i.e. either by a thermal
relay, a PTC-resistor or a
Klixon bimetal temperature
switch near the motor windings.

If short circuit protection is re-
quired, fuses F1 to F3 should
be ultrafast and selected ac-
cording to the load integral
(I?t) of the RSO output module
and the motor load.

2/T1 4/T2 6/Ts

Overload protection by ther-
mal relay

Transient voltage protection
With an unfiltered main supply,
voltage transient may occur.
Since these transients could
have a high energy content, it
is advisable to use varistors
to protect the output module.

The varistors are already
mounted in the RSO output
module and they are selected
according to the rated opera-
tional voltage.

1/L1 3/L2 5/Ls
+
A

P1 P2 P3 B

2/T1 4/T2 6/T3

0

Energy saving for motors in idle mode

When motors are running idle,
it not necessary to maintain a
full magnetic field, as is the
case when the motor has to
produce full torque. By lower-
ing the motor voltage, power
losses inside the motor are
also reduced.

When the motor is idle, d1 will
switch the control current from
li > 20 mA to I, which is
adjusted to a value at which
the motor is still running at full
speed, but at a lower voltage.
Please remark that this type of
phase-angle controlled voltage
reduction, demands additional
filtering to fulfill EMC regulations.

2/T1 4/T2 6/Ts

+ Stabilized
voltage

GND




RSC -AAM60/RSO.....

CARLO GAVAZZI
Applications (cont.)
In order to achieve a 4 to 20 We define the In to be e.g. If the minimum current is
mA signal from a 12 or 24 24 mA, which means that the defined to be e.g. 2.4 mA
VDC source, a resistor and a  series resistors must be: and the 250 Q Rint input
potentiometer should be con- resistance of the RSC is
nected in series with the volt- R;(12V)=U/I - Rint = also calculated in:
age source and the RSC con- 12 V/24 mA - 250 Q =250 Q
troller. R.(12V)= U/l - R - Rint =
Ri(24 V)= U/l - Rint = 12/2.4 - 250 - 250 = 4500 Q
24 V24 mA -250 Q=750 Q
R.(24 V)= U/l - Ry - Rint =
24/2.4 - 750 - 250 = 9000 Q
Selection Guide
400 VACrms and 480 VACrms motors
OQutput module RSO ..10 RSO ..25 RSO ..50 RSO ..90 RSO ..110
Max. motor size 3 HP/2.2 kKW 5 HP/4 kW 15 HP/11 kW 20 HP/15 kW 30 HP/22 kW
600 VACrms motors
Output module RSO 6050 RSO 6090 RSO 60110
Max. motor size 15 HP 30 HP 40 HP
Wiring Diagram (0-10 VDC control)
0-10 VDC
220Q
0.25W
| + Supply
o ] A (0-20mA) s
I B (4-20mA) [§]
) - Supply
Short circuit Protection (according to EN/IEC 60947-4-2)
RSO...25 RSO...50 RSO...90 RSO...110
RSO...10
Type of coordination: 2
Rated short circuit current 5kA when protected 5kA when protected 5kA when protected 5kA when protected
by semiconductor fuses. by semiconductor fuses. by semiconductor fuses. by semiconductor fuses.
Ferraz Shawmut 25A, Ferraz Shawmut 63A, Ferraz Shawmut 80A, Ferraz Shawmut 100A,
Class URC Art. No. 6.9 CP Class URQArt. No.6.921 CP  Class URQ Art. No. 6.921 CP  Class URQ Art. No. 6.921 CP
gRC 14.51/25 URQ 27 x 60/ 63 URQ 27 x 60/ 80 URQ 27 x 60/ 100



Motor Controllers
Soft Starting/Soft Stopping
Types RSC -HDOM60/RSO.....

Product Description

CARLO GAVAZZI

¢ Control and output modules for soft
starting/stopping of 3-phase induction motors

Varistor protection

Ordering Key

The microprocessor based
control module RSC-HDOM60
is used with output modules
RSO.... to achieve full wave
soft starting and soft stopping
of 3-phase induction motors.
When the motor is fully oper-
ating, the module delivers a
signal which can be used to
connect a contactor in parallel
with  the output module,
thereby limiting the power dis-

* refer to MS1 datasheet

sipation of the device and
eliminating the need for a large
heatsink. The power supply
unit MS1* has a built-in con-
trol relay for shunting the
motor controller when soft
starting is performed. The
standard control module is
multivoltage compatible and
features LED indication for
line ON and load ON.

Type Selection, Control Module

Solid State Relay

Rated operational current: 3 x 10, 25, 50, 90, 110 AACrms
Rated operational voltage: Up to 600 VACrms
Control voltage range: 10 to 32 VDC
LED-indication for line ON and load ON

RSC-HD O M 60

Soft starting/stopping

Control module
Output module

Control input type

Shape of ramp

Multivoltage

Max. operational current
Max. operational voltage

RSO 4050

Control Shape Mains Max. operational voltage Type Number
voltage of Ramp
10-32VDC Linear Multivoltage 600 VAC RSC-HD 0 M 60
Type Selection, Output Module
Rated operational voltage Rated operational current
10A 25 A 50 A 90 A 110A
3 x220 VAC RSO 2210 RS02225 RS02250 RSO02290 RSO 22110
3 x 400 VAC RSO 4010 RSO4025 RSO4050 RSO4090 RSO 40110
3 x 480 VAC RSO 4810 RS0O4825 RS04850 RS0O4890 RSO 48110
3 x 600 VAC RSO 6050 RSO6090 RSO 60110

General Spec., Control Module

Control Output Specifications

Operational voltage range

Line to line 150 to 660 VACrms
Operational frequency range 45 to 65 Hz
Supply current

@ no output current <30 mA

@ max. output current <180 mA
CE-marking Yes
Approvals UL, CSA

Minimum output voltage Power supply minus 8 VDC
Output current
short-circuit protected <150 mA DC

Thermal Specifications

Operating temperature

-20° to +70°C (-4° to +158°F)

Storage temperature

-40° to +100°C (-40° to 212°F)



RSC-HDOMG60/RSO...

CARLO GAVAZZI
Control Input Specifications Isolation Control Module
Control voltage range 10 to 32 VDC Rated isolation voltage
Ramp up function >8VDC Input to trigger outputs > 4000 VACrms
Ramp down function <3VDC
Input current <1mA @32 VDC
Adjust. starting torque 10 to 75%
Adjust. ramp up time 0.5t0 30 s A o
Adjust. ramp down time 0.5t0 30 s ccessories
Response time Heatsinks For further information refer
(input to trigger outputs) <50 ms Fuses to “General Accessories”.
Time to initialize after powerloss ~ < 300 ms Temperature limit switch

Operation Diagram

Power supply

Mode of Operation

Motor
voltage

(%)“ Ramp up
time

100 -
90 1 Starting
80+ torque
70
60
50
40
30
20
10
0

Ramp down
time

AN

Soft starting

Soft stopping

e
Power supply OFF

The control module RSC-
HDOMGO is used with the out-
put module RSO.. to achieve
soft starting and soft stopping
of 3-phase induction motors.
Soft starting is achieved by
increasing the motor voltage
in accordance with the setting
of the ramp up time poten-
tiometer within the range of
0.5 to 30 s. Soft stopping is
achieved by decreasing the
motor voltage in accordance
with the setting of the ramp
down time potentiometer
within the range of 0.5 to 30 s.

General Specifications, Output Module

The starting torque poten-
tiometer makes it possible to
adjust the starting level of the
motor voltage to a value at
which the motor starts to ro-
tate immediately when soft
starting is initiated. When the
motor is fully operating, an
output signal appears which
can be used to connect a by-
passing relay or contactor in
parallel to the output module,
thus limiting the need for cool-
ing.

Note: Only delta/star without
neutral.

RSO 22... RSO 40... RSO 48... RSO 60...
Operational voltage range
Line to line 150 to 250 VACrms 220 to 420 VACrms 400 to 510 VACrms 400 to 625 VACrms
Blocking voltage 1200 Vp 1200 V, 1200 V, 1600 Vp
Varistor voltage 275 VAC 420 VAC 510 VAC 625 VAC
CE-marking Yes Yes Yes Yes
Output Specifications, Output Module
RSO ..10 RSO ..25 RSO ..50 RSO ..90 RSO ..110
Rated operational current
AC 51 16 Arms 25 Arms 50 Arms 90 Arms 110 Arms
AC 53a 3 Arms 5 Arms 15 Arms 30 Arms 40 Arms
Off-state leakage current <10 mArms < 10 mArms < 10 mArms <25 mArms < 25 mArms
On-state voltage drop <1.6 Vrms < 1.6 Vrms < 1.6 Vrms < 1.8 Vrms < 1.8 Vrms
It for fusing t=10 ms <130 A%s <525 A%s <1800 A?%s < 6600 A%s < 18000 A%s
Non-rep. surge current
t=10 ms 160 A, 325 A, 600 A, 1150 A, 1900 A,



RSC-HDOMG60/RSO...
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Thermal Specifications Output Module

RSO ..10 RSO ..25 RSO ..50 RSO ..90 RSO ..110
Operating temperature -20° to +70°C -20° to +70°C -20° to +70°C -20° to +70°C -20° to +70°C

(-4° to +158°F) (-4° to +158°F) (-4° to +158°F) (-4° to +158°F) (-4° to +158°F)
Storage temperature -40° to +100°C -40° to +100°C  -40°to +100°C  -40°to +100°C  -40° to +100°C

(-40° to +212°F)  (-40° to +212°F)  (-40° to +212°F)  (-40° to +212°F)  (-40° to +212°F)
Junction temperature <125°C <125°C <125°C <125°C <125°C
Rt junction to case <0.7 KW < 0.5 KW < 0.25 K/W <0.1 KW < 0.09 K/W

Insulation Output Module

Wiring Diagram

Rated insulation voltage
Output to case

Functional Diagram

24000 VACrms

Mounting and connection of control module

Control input Mains input
and output
L+ "™
— __
S1 C ; ﬂ— D Supply/Control
0 .' W D input/output
- SlZ’/' |< =
Load output
Ll Ll
Dimensions
RSO ..... RSC-HDOM60
73.5 *+ 103 4
6 x M5
frd Hunm I 1
R = = l
Q| ! ! - =) i -
3 I I Temperature limit switch D)
b oo L ~ Q]j P S [—
54, ~ D2 & [—
47.6 PN ° B
T M d‘\ n 0@ 3 4 |s i
W e m ..~ J
Z %%/ . S
& ’ S 88 B
| Heat
HE: sink
compound
35 1ol —ep+ o = =
1 ) :
o == 2. b= ;
*k [ A —
Jm .J,\\i_ 44 * —+ 0.4 mm 2 x LED
%J'“ o3 1o * **=+0.5mm

All dimensions in mm

All dimensions in mm
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Heatsink Dimensions (load current versus ambient temperature)
RSO ..10 RSO ..25
conant Al [T%mal resistance gggi;ration W] Eéntighp[%
16 | 0.97 | 0.81 | 0.65 | 0.48 | 0.32 |62 Load Thermalresistance  Fower, | e pros
15 | 1.1 | 0.88 | 0.71 | 0.53 | 0.35 |57
14 | 1.2 | 097 | 0.77 | 0.58 | 0.39 |52 25 0.66 | 0.55 | 0.44 | 033 | - |91
13 | 1.3 | 1.1 | 0.85 | 0.64 | 0.43 |47 225 | 0.76 | 0.63 | 0.51 | 0.38 | 0.25 |79
12 | 1.4 | 1.2 | 095 | 0.71 | 0.47 |42 20 0.88 | 0.74 | 0.59 | 0.44 | 0.29 |68
11| 16 | 1.3 | 1.1 | 080 | 053 (38 | 175 [ 1.1 | 0.87 | 0.70 | 0.52 | 0.35 |57
10 | 1.8 | 1.5 | 1.2 | 0.90 | 0.60 |33 e 15 1.3 | 1.1 | 085 0.63 | 042 |47 | .
9 21 | 1.7 | 14 | 1 |069 |29 125 | 16 | 1.3 | 1.1 | 0.79 | 0.53 |38
7 28 | 23 | 1.9 | 1.4 | 093 |21 10 21| 17 | 14 | 1 | 069 |29
5 42 | 35 28 | 21 | 1.4 |14 7.5 29 | 24 | 1.9 | 1.4 | 096 |21
3 74 | 62 | 49 | 37 | 25 |8 5 45 | 38 | 3 | 23 | 15 (13
1 | 238|198 | 159 (119 | 7.9 |3 25 94 | 78 | 63 | 47 | 31 |6
20 30 40 50 60 Ta 20 30 40 50 60 Ta
Ambient temp. [°C] Ambient temp. [°C]
RSO ..50 RSO ..90, RSO ..110
comont [A] o S e on ] teeton 1O
corment [A] el Fowerion W] tecton 0]
50 | 0.33| 0.28 | - - - [181 1
45 | 038|032 | 025 | - - 158 20 . . - - - |s0a
40 | 0.44 | 0.37 | 0.29 - - |136 80 - - - - - 1260
35 | 0562 043 | 035|026 | - [116 70 | 027 | - . . - |219
30 | 0.63| 0.52 | 0.42 | 0.31 - 196 80°G 60 | 0.33 | 0.28 - - - 1181
25 | 0.78 | 0.65 | 0.52 | 0.39 | 0.26 |77 50 | 0.41 | 0.35 | 0.28 - - |145 |80°C
20| 1 | 084 067050 | 03460 40 | 054 | 045 | 036 027 | - |111
15 | 1.4 | 1.2 | 0.93 | 0.69 | 0.46 |43 30 | 0.75 | 0.63 | 0.50 | 0.38 | 0.25 | 80
10| 22| 18 | 14 11 | 07228 20 | 12 | 099 |0.79 |0.59 | 0.39 |51
5 45| 38 | 3 | 23 | 1.5 (13 10 | 25| 21| 1.7 | 1.2 | 083 |24
20 30 40 50 60 Ta 20 30 40 50 60 Ta

Heatsink Selection

Ambient temp. [°C]

Ambient temp. [°C]

Carlo Gavazzi Heatsink
(see Accessories)

Thermal resistance

No heatsink required

RHS 300 Assy or backplate
RHS 301 Assy

RHS 301 F Assy

Consult your distributor

Risa > 8.0 KW
50 K/W

0.8 K/W

0.25 K/W

< 0.25 K/'W

Compare the value found in the load current versus tempe-
rature chart with the standard heatsink values and select the
heatsink with the next lower value.

It is recommended to protect the solid state relay against
overheating. Therefore the chart also states the maximum
switching temperature (70, 80 or 90 °C) for the optional
temperature limit switch.
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Housing Specifications
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Weight Relay
RSO ..10, .25, .50 Approx. 275 g Mounting screws M5
RSO ..90, ..110 Approx. 385 g Mounting torque <1.5Nm
Housing material Noryl, glass-reinforced Control terminal
Colour Black Mounting screws M3
Base plate Mounting torque <0.5Nm
@<50A Aluminium, nickel-plated Power terminal
@=90A Copper, nickel-plated Mounting screws M5 x 6
Mounting torque <1.5Nm

Potting compound

Applications

Polyurethane, black

The output module RSO ..110
is recommended for motors
up to 22 KW @ 400 V. The
RSO ..110 is designed for use
in applications with high surge
current conditions. Care must
be taken to ensure proper
heat-sinking when the output
modules are to be used at high
nominal currents. Adequate
electrical connection between
relay terminals and cable
must be ensured.

Example 1:

Power dissipation -
RSO 40110:

loas = 40 Arms = 111 W
See previous page.

Example 2:

Motor: 3 kW, ns = 1500 rpm,
3 x400 VAC, 4-pole

TA: 50°C

Starting time: <5 s

The RSC-HDOMGO0 is used for
both applications. The RSO
..50, RSO .25, RSO ..10 mod-
ules can be used: RSO ..50, if
the starting current is un-
known for 5 s (starting time)
and a large safety margin is
required, RSO ..25/..10, if dur-
ing starting the current is low-
er. For RSO ..10 the maximum
current is 17 A for 5 s, and for
RSO ..25 the maximum cur-
rentis 39 Afor5s.

In this application the start-
ing current is measured to be
only 17 A with a starting time
of 5 s. Consequently, an RSO
.10 is selected.

The min. heatsink is 1K/W,
and the power dissipation is
25 W.

This gives:

Control module:
RSC-HD.M60

Output module: RSO 4010
Heatsink:1K/W

Note: The thermal conditions
have now been designed for
the nominal motor current.
This means that the starting
time should be less than 10%
of the operating time of the
motor.

Connection to the mains
Since no motor protective
circuitry is included in the
RSC/RSO, the motor must
be protected in the usual
way, i.e. either by a thermal
relay, a PTC-resistor or a
Klixon bimetal temperature
switch near the motor wind-
ings.

If short circuit protection is re-
quired, fuses F1 to F3 should
be ultrafast and selected ac-
cording to the load integral
(IPt) of the RSO output module
and the motor load.

U/Ty VT, W/,

Mains-controlled soft start-

ing
L1 L2 L3
Fl F2 m[p
S VR W Pilot
voltage
Lq Lo Ls 4
+
C
0 Power o
UM, VT, W/Ts W supply

When the main contactor C1
switches on, the motor will soft-
start. When C1 switches off,
the SSR automatically resets.

Note: The induced voltage
from the motor will prolong the
reset, depending on motor type
and load.

Manual start - stop function
If desired, an external control
circuit for manual starting and
stopping can be created by
using push buttons. When the
start button is pressed and
held until the lamp B1 is lit
(indicating that the motor is
now running), a holding con-
tact is made. The motor will
stop after activating the stop
button.

-
o

F\at\ Start

B1f-/ Stop

| 0o+

Power
supply

s
B

Overload protection by ther-
mal relay

Input-controlled soft start-
ing

St

Power
supply

L'LZLGJ

.

Cc
i

U/Ty /T, We/ITs

When the main contactor C1
switches ON, and the control
switch S1 is closed, the mo-
tor will soft-start. When either
C1 or S1 switches OFF, the
SSR will automatically reset.

Soft-starting and soft stop-
ping

ol Power
U/Ty /T, W/TEW supply q

Ay

When the main contactor C1
switches on, and the control
switch S1 is closed, the motor
will soft-start. When S1 is
opened, the motor will soft-
stop.
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Shunting the output module

This circuit limits the power
dissipation of the SSR and
consequently eliminates the
need for a large heatsink, i.e.
the power dissipation is lim-
ited to the starting and
stopping periods. This is
achieved by switching a con-
tactor with the output signal
from the control module
RSC. In this case C2 is car-
rying - not switching - the
current and can therefore be
rated on the basis of the

thermal current data of the
contacts, which will result in
a smaller contactor.

Note: However, if C2 fails,
the temperature on the output
module RSO heatsink may
rise to an unacceptable level.
It is therefore advisable to
protect the RSO by means
of an optional temperature
limiting switch T1, which can
be inserted in the housing of
the output module.

L1 L2 L3
Fifl Fefl 3
CE—
A S Pilot
,,,,,,,,,,,,, voltage
U
CZ\ \ \ d1
Lk L]
+
0 ¢ St— |
° Power
U/Ty VT, W/T, -‘m suppl;ﬁ
M

Selection Guide

400 VACrms and 480 VACrms motors

The MS1

.. Power Supply connected to a motor controller

(RSC) for soft starting/soft stopping of an induction motor.

¢

Pilot voltage

2
&

c2\--4

—

l T
Nt n
] s sl
+ 51
D (% Ba—
(]
21| 4| e il ol sl o4
P ¥ — R-R+ +
a1
M MS1XXX
21 22] 23 24

Start/stop of RSC:

Start: Activate S1 until the
motor is fully on

Stop: Activate S2

Output module RSO 4.10 RSO 4.25 RSO 4.50 RSO 4.90 RSO 4.110
Max. motor size 3 HP/2.2 kW 5 HP/4 KW 15 HP/11 kW 20 HP/15 kW 30 HP/22 kW
600 VACrms motors
Output module RSO 6050 RSO 6090 RSO 60110
Max. motor size 15 HP 30 HP 40 HP
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