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Motor Controllers

AC Semiconductor Motor Controller

Type RSHL MIDI SMART

Product Description

CARLO GAVAZZI

¢ Soft starting and stopping of 3-phase
induction squirrel cage motors

¢ 2-phase control with integral bypassing of
semiconductors

e Low inrush and reduced vibration during starting

¢ Rated operational voltage: up to 600 VAC, 50/60Hz

¢ Rated operational current: up to 18A AC-53b

¢ LED status indicators

¢ Integrated device over-temperature protection*

¢ |Integrated motor over-temperature protection

¢ Integrated auxiliary relays for end of ramp and alarms

¢ DIN rail mounting

e Current limit setting for 150%, 250%, 350%, 450% of
full load current.

¢ Integrated overload protection with options for class
10 or class 20

¢ Monitoring of phase sequence, phase loss and phase-
imbalance

Ordering Key  RSH L 48 18 C V21

The RSHL Midi Smart is a
compact easy-to-use AC
semiconductor motor con-
troller with which 3-phase
motors with nominal currents
up to 18A can be soft started
and/or soft stopped.

The RSHL Midi Smart con-
trols 2 phases only, while the
third phase is continously
connected to the load. Soft
starting and soft stopping is
achieved by controlling the
motor voltage. During normal
running operation (<20A) the
semiconductors are bypassed
by internal electromechanical
relays. Ramp profile, overload

Type Selection

trip class, current limit set-
tings and alarm parameters
are user adjustable via the
front panel.

Eight LEDs on the front panel
indicate the states and alarms
of the softstarter. The RSHL
MIDI Smart includes an End
of ramp auxiliary relay, Alarm
auxiliary relay, and overtem-
perature  protection. The
RSHL Midi Smart has an inte-
grated Current Limit and
Overload Protection. The
RSHL Midi Smart comes with
an integrated heatsink and is
ready to mount on DIN rail.

H-line Motor Controller | |
Current limit & overload protection
Rated operational voltage

Rated operational current
Control voltage
Options

Type Rated Operational Rated Operational Control Voltage Options
Voltage Ue Current le Uc
RSHL: H-line 22:127/220VACrms, 50/60Hz 02: 0.6 - 2 AAC-53b C: 24 - 550 VAC/DC V21: End of Ramp

motor controller
with current limit
and motor overload

48: 230/400VACrms, 50/60Hz
277/480VACrms, 50/60Hz
60: 346/600VACrms, 50/60Hz

05:2-5AAC-53b
12: 4.5-12 AAC-53b
18:5-18 AAC-53b

Relay, Motor Over-
Temperature
Protection and

protection Alarm Auxiliary
Relay. Internal over-
temperature protection*

* Internal over-temperature protection is only for RSHL...18CV21

Selection Guide

Rated operational Rated operational current I,

voltage Ue 2A AC-53b 5A AC-53b 12A AC-53b 18A AC-53b

220VACrms RSHL2202CV21 RSHL2205CV21 RSHL2212CV21 RSHL2218CV21

400/ 480VACrms RSHL4802CV21 RSHL4805CV21 RSHL4812CV21 RSHL4818CV21

600VACrms RSHL6002CV21 RSHL6005CV21 RSHL6012CV21 RSHL6018CV21



RSHL MIDI SMART

CARLO GAVAZZI
Conductor Data
Line conductors: Secondary conductors:
L1,L2,L3,T1, T2, T3 A1, A2, A3, A4, P1, P2, 34, 31/41, 42
according to EN 60947-1 according to EN 60998
flexible 25 ... 10mm? flexible 0.5 ..... 1.5mm?
25 ... 2 X 4mm? flexible with ferrule 0.5 ... 1.5mm?
rigid (solid or stranded) 2.5 ... 10mm? rigid (solid) 0.5..... 2.5mm?
flexible with ferrule 25 ... 10mm? UL/CSA rated data AWG22...12
UL/CSA rated data Terminal screws 9xM3 (cage clamp)
flexible AWG14...8 Tightening torque 0.5Nm (4.51b.in) with
AWG14...2 x 10 Philips bit 0
rigid (solid or stranded) AWG14...8 Stripping length 6.0mm
Terminal screws 6xM4 (cage clamp)

Tightening torque

2.0Nm (22lb.in) with
Posidrive bit 2

Stripping length

8.0mm

General Specifications

Form designation

1

Supply Specification

Weight 6209 (approx.)
Mounting DIN Rail 35mm
Housing material Polyamide

Status Relays

(conforms to UL 94 VO0)

Auxiliary relay
End of ramp

Alarm relay output

Normally Closed (21 : 22)
Normally Open (21 : 24)
Normally Closed (95 : 96)

Auxiliary relay contact capacity

2A, 250VAC
2A, 30VDC

Input Specifications

Rated operational voltage
Ue through L1, L2 L3

RSHL22.. 127/220VAC -15% /+10%

RSHL48.. 230/400VAC -15% /+10%

277/480VAC -15% /+10%

RSHL60.. 346/600VAC -15% /+10%
Blocking voltage RSHL 22... 800 Vp
RSHL 48... 1200 Vp
RSHL 60... 1600 Vp
Rated AC frequency 50/60Hz +10%
Rated insulation voltage 630V, accord. to
EN 60947-1
Dielectric strength
Dielectric withstand voltage
Supply to input 2.5 kVrms
Supply to heatsink 2.5 kVrms
Supply to external supply 2.5 kVrms
Integrated varistor yes

External Supply Specifications

Rated control input voltage Uc A1: A2 24 - 550 VAC/DC

Rated AC frequency 50/60Hz +10%
Max. control input current 3mA
Response time input to output 400 ms
Dielectric strength
Dielectric withstand voltage
Input to supply 2.5 kVrms
Input to heatsink 2.5 kVrms

External supply voltage Us,

A3:A4 24VAC/DC -15% / +10%

Rated AC frequency 50/60Hz +10%
Rated supply current 250mAAC/DC
Dielectric strength
Dielectric withstand voltage
Supply to input 2.5 kVrms
Supply to heatsink 2.5 kVrms



RSHL MIDI SMART

Load Ratings

CARLO GAVAZZI

RSHL22..CV21 /
RSHL48..CV21

RSHL60..CV21

IEC rated operational current le (AC-53b) RSHL..02CV21 2A 2A
RSHL..05CVv21 5A 5A
RSHL..12CVv21 12A 12A
RSHL..18CVv21 18A 18A
Overload cycle according to EN/IEC 60947-4-21
@ 40°C surrounding temp. RSHL..02CV21 2:AC-53b:4-5:0 2: AC-53b:4-5:0
RSHL..05CVv21 5: AC-53b:4-5:2.4 5:AC-53b:4-5:2.4
RSHL..12CVv21 12: AC-53b : 4-5: 21 12: AC-53b:4-5: 26
RSHL..18CVv21 18: AC-53b : 4-5 : 62 18: AC-53b: 4-5: 62
Number of starts per hour @40°C? RSHL..02CVv21 360 360
RSHL..05CVv21 290 290
RSHL..12CVv21 116 100
RSHL..18CVv21 50 50
Minimum full load current RSHL..02CVv21 0.6 AAC rms 0.6 AAC rms
RSHL..05CVv21 1.5 AAC rms 1.5 AAC rms
RSHL..12CVv21 4.5 AAC rms 4.5 AAC rms
RSHL..18CVv21 5 AAC rms 5 AAC rms
" Applicable with the overload profile specified in Overload Cycle and Starting Duty section
2 Taken from tables referring to 45mm spacing.
Motor Ratings
IEC rated operational current le (AC-53b)  2A 5A 12A 18A
Assigned motor rating @60°C/UL
rating @60°C 220VACrms 0.5kW/ 0.5HP 1.1kW/ 1.5HP 3kW/ 3HP 4kW/ 5HP
400 VACrms 0.75kW/ 0.75HP 2.2kW/ 3HP 5.5kW/ 7.5HP 7.5kW/ 10HP
480VACrms 1.1kW/ 1HP 2.2kW/ 3HP 5.5kW/ 7.5HP 7.5kW/ 10HP
600VACrms 1.1kW/ 1HP 3kW/ 5HP 7.5kW/ 10HP 11kW/ 15HP

Environmental Specifications

-20°C to +60°C
(-4°F to +140°F)

Operating temperature

Degree of Protection

IP20 (EN/IEC 60529)

Installation category

-50°C to +85°C
(-58°F to +185°F)

Storage temperature

Relative humidity
@40°C

<95% non-condensing

Pollution Degree 2

Current Limit Feature

Installation Altitude

Above 1000m derate linearly
by 1% of unit FLC per 100m
to a maximum altitude of
2000m

% of full Load Suitable for Time inrush current Function after (tinush) and
Current type of load is limited (tinrush) RSHL is not fully ON
150% Light 5s Device continue with the
250% Light 5s Standard Profile settings
350% Slightly heavy 10s (Parameter 1)
450% Heavy 20s

Note: In Current Limit Operation, no soft stop is offered. The motor is left coasting when control is removed.
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Standards
Approvals UL (E172877), cUL Conducted radio-frequency
CE Marking LVD IEC/ EN 60947-4-2 immunity IEC/ EN 61000-4-6, PC1
EMCD : Immunity ~ IEC/ EN 61000-6-4 10V/m, 0.15-80MHz
Emission  IEC/ EN 61000-6-2 Voltage dips & interruptions IEC/ EN 61000-4-11

Electrostatic Discharge ESD
Immunity IEC/ EN 61000-4-2
8kV, PC2 Air discharge

4kV, PC2 Contact

Electrical fast transient/
Burst Immunity IEC/ EN 61000-4-4
Output 2kV, PC2

Input 2kV, PC2

Electrical Surge Immunity IEC/ EN 61000-4-5, PC2
Outpt, line to line 1kV
Output, line to earth 2kV
Input, line to line 1kV
Input, line to earth 1kV

Radiated Radio Frequency
(Does not meet EN61000-6-2-2005
requirements requesting tests

up to 2.7GHz) EN 61 000-4-3, PC1

10V/m, 80-1000MHz

ENG0947-4-2

100% Ue dip, 20ms, PC2

60% Ue dip, 200ms, PC2

30% Ue dip, 500ms, PC3

100% Ue interruption, 5000ms, PC3
60% Ue dip, 100ms, PC2

60% Ue dip, 1000ms, PC2

30% Ue dip, 10ms, PC2

100% Ue interruption, 5000ms,PC3

Radio interference field
emissions (radiated)

CISPR 11
IEC/ EN 55011, Class A

Radio interference voltage
emissions (conducted)

CISPR 11
IEC/ EN 55011, Class A

Note: EMC testing was performed with the RSHL connected to representative motor loads of 1.1/ 4.0kW. The EMC performance of the controller would eventu-
ally have to be evaluated with the controller connected and fitted as part of the complete system in the end application.

Terminal Diagram

Dimensions

- Lo
® & &
1 3 5
/a1 A2 A3 A4
oo sz -
RSHL22050V21 v
power ] :\ | /2/
Ramp/Bypass ] DC:O,‘; L1,L2,L3:  Mains supply
Motor Overheat [ ] S 8 am, .
Nt 7 Bamp T1, T2, T3: Motor supply
" e A1, A2: Control input
~50 § A3, A4: External supply
20 5
E"a""’“:] FulLoag curent 8 P1, P2: PTC connection
::‘a'"'z"ab'“ iR ‘ ~;;05, g from motor
aso Soq 5
T""ﬁf;ii%O :g;;, ) O 22: End of Ramp
Test tiglier (Normally Closed)
\P1 P2 9 95/21 24 22 24 End of ramp
@@@@@@@ (Normally Open)
95/ 21: Common
I3 96: Alarm (Normally
@ @ @ ciosed)

114102
110102

OR300

¢, @, &

(=]
83:0.1

—

45103

99107
117205
12607

All dimensions in mm

Olo :@
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Connection Diagram
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L1 L2 L3

Control Signal 1 3 5

24-550VAC/DC

Al A2 A3 A4

vz -
RSHL2205CV21 v

Power

B 3
SO,
o> )Zs
e
1N 7 Ramp
Function 9 Profile

24VAC/VDC

External power supply *

L1 L2

20 1 a0
15-O%s
250%‘ ‘350%

ultiplier
rent limit

AC MOTOR CONTROLLER,

PTC

Auxiliary relays

connection

Max. 250VAC/30VDC, 2A

N

[ [

N

T1 T2

L3

=R

T3

* For the 24VDC external supply, CG power supply model SPD24051 can be used

Short circuit Protection (according to EN/IEC 60947-4-2) & UL508

RSHL..02CV21

RSHL..05CV21

RSHL..22/ 40/ 48 12CV21

RSHL..22/ 40/ 48 18CV21

Type of coordination: 1
Rated short circuit current

Type of coordination: 1
Rated short circuit current

10kA when protected
by RK5 fuses
TRS 15R (15A)

RSHL..02CV21

10kA when protected
by RK5 fuses
TRS 15R (15A)

RSHL..05CV21

10kA when protected
by RK5 fuses
TRS 40R (40A)

RSHL6012CV21

10kA when protected
by RK5 fuses
TRS 40R (40A)

RSHL6018CV21

10kA when protected
by RK5 fuses
TRS 35R (35A)

RSHL..12CVv21

10kA when protected
by RK5 fuses
TRS 35R (35A)

RSHL..18CV21

Type of coordination: 2
Rated short circuit current

Semiconductor fuse

10kA when protected
by semiconductor fuses
Ferraz Shawmut

16A, Class URC

Art. No. 6.9 CP

gRC 14.51.16

10kA when protected
by semiconductor fuses
Ferraz Shawmut

25A, Class URC

Art. No. 6.9 CP

gRC 14.51 25

10kA when protected
by semiconductor fuses
Ferraz Shawmut

50A, Class A70QS
Art. No. A70QS50-4

10kA when protected
by semiconductor fuses
Ferraz Shawmut

60A, Class A70QS
Art. No. A70QS60-4
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Electronic Overload Relay
Overload Trip Class in accordance to IEC 60947-4-1
Overload Condition Class 10 (default) Class 20 (user selected)
@ 1.05xle (cold condition) trip cannot be within 2 hrs trip cannot be within 2 hrs
@ 1.2xle (hot condition) trip has to be within 2 hrs trip has to be within 2 hrs
@ 1.5xle (hot condition) trip has to be within 240s trip has to be within 480s
@ 7.2xle (cold condition) trip has to be within 4 to 10s trip has to be within 6 to 20s
Note: Device remembers settings on loss of power but not overload condition.
Over-temperature Protection
Motor Overheat Protection Soft Starter Protection
Motor PTC connection P1:P2 Only available for RSHL..18CV21 units. In other models, the

overload protection becomes active before the internal tem-

PTC Resistance perature protection

< 500Q No Trip: Normal Running
> 1000Q Trip: Overheat Alarm LED
& Alarm Relay Activated
< 300Q Reset
Alarms
Auxiliary Relays Phase Loss Alarm
Connection 95/21: 96' Alarm Output (Normally Ramping Not present
Closed). Idling (when power supply is
Phase Sequence Alarm Available when Phase ON and Control Input is OFF) All three phases must be
Sequence Alarm is present for the device to
enabled. In such condition operate.
device is disabled and If any phase is missing,
alarm indicated.? alarm is indicated.
Bypass Mode Device will switch off motor,
and alarm is indicated
Phase Imbalance Alarm
Bypass Mode?® In Bypass mode, the
device will trip if the
amplitude of the current in
one phase is greater than
50% of one of the other
two phases for 3 seconds.
Notes:

1 Activated in case of phase loss, phase sequence, phase imbalance, overheat and overload conditions, and shorted power devices. The respective LED
indicates the type of alarm. During alarm conditions, if RSHL is in the running mode, it will cease to operate or if in the idling mode it will not start.

2 To operate the device in reversing mode the Phase Sequence Alarm should be disabled.

3 Manual resettable only.

Operational Diagram

Ramp-up time: time from zero load voltage to
full load voltage.

®
@ Ramp-down time: time from full load voltage
to zero load voltage.
v @ Initial voltage: voltage at the start of the ramp-
// up function..
H

@ Initial Torque
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* Default

L3 o
Operational Diagram
T e N
' Ramp Profiles Parameter Settings |
I Rampup Profile Rampdown Profile :
: Standard Standard Ramp-up Ramp-down 1
: Selector Type of Load i . Initial |, X :
X (Knob 1) [Time (s) Profile VoItageT'me (s) Profile :
: Linear Torgue 2*Polynonial 1 General Purpose 1* 2 [Standard Up 30% 0 |No Ramp Down :
1 2 General Purpose 2 10 |Standard Up 30% 0 |No Ramp Down \
: 3 General Purpose 3 2 |Standard Up 30% 10 |Standard Down :
! 4 General Purpose 4 10 [Standard Up 30% 10 [Standard Down )
: 5 General Purpose 5 5 |Standard Up 30% 0 |No Ramp Down !
1 6 General Purpose 6 5 |Standard Up 40% 10 |Standard Down :
: 7 General Purpose 7 5 |Standard Up 50% 10 |Standard Down !
1 8 Pump 5 |Standard Up 30% 10 |2nd Polynomial Down :
: 9 Screw compressor 0.5 |Linear Torque Up | 20% 0 |No Ramp Down !
! D Current limit X
X A [Auto/Man. Reset !
| B [Trip Class 10/20 :
: C Phase sequence alarm :
I I— I
! 1

Push Button

Push (Button 4)

Default MANUAL (Hold Button: RESET)
Default 10 (Hold Button: TEST)
ENABLE or DISABLE: Default ENABLE

)

L1 L2 ]
@,

@,
5

1
/a1 A2 A3 A4
cnocuz -
—_—1 RSHL2205CV21 v
Power L] H

loverioad/Phase
imbalance

Class 20
Enabled

Phase Seq
Alarm Enabled

Bamp/Bypass[ ] p =
Motor Overheat ]

fphase SeqrLoss [ Function 9 % profile
~ L 40

Auto Reset
B B @) o

[ FullLoad Curent
x

Al2
By,
CO L4

"6
N7 Ramp

3.0
20 I

Current Settings

1.0 x1.5
zsu%‘ 350%

Current Range
Part No. (Knob 2)
RSHLxx02CV21 0.6 - 2A
RSHLxx05CV21 1.5-5A
RSHLxx 12CV21 4.5-12A
RSHLxx 18CV21 5-18A

AC MOTOR CONTROLUER

Default: min. value

Multiplier/ Current Limit

Multiplier/ Current
Limit (Knob 3)

Ramp-up Time Multiplier
by either
0.5,1.0,1.5,2.0

(Default x1)

Either 150%, 250% 350%, 450%

et o WP
Test Multiplier
G Y
LED Nomenclature 00R080
XXXX ON
XXXX Flashing @” @Tz @3
2 4 6
LED indications
STATUS
LED OFF Flashing ON
Green Power OFF N/A Power ON
Yellow Idle / Setup Ramping* Bypass ON
Red N/A Internal Overheat Alarm* Motor Overheat Alarm
Red N/A Phase Sequence Alarm* Phase Loss Alarm
Red N/A Overload Alarm* Phase Imbalance Alarm
Yellow Manual N/A Auto
Yellow Class 10 Protection N/A Class 20 Protection
Yellow [Phase Sequence Alarm disabled N/A Phase Sequence Alarm Enabled

* Will flash simultaneously in case of fault
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Mode of Operation
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1. Connections

1.1 Power supply

In order to energize the RSHL
an external power supply
(24V AC/DC, 50/60Hz) should
be connected between termi-
nals A3:A4.

1.2 Control input

The control input is to be
applied between connections
A1:A2. The RSHL soft starter
supports a control input signal
rating of 24-550V AC/DC

1.3 Mains supply

The three wires of the three-
phase mains supply is to be
connected in terminals marked
L1, L2 and L3 respectively.

14 Motor
windings
The three-phase motor (load)
is to be connected with termi-
nals marked T1, T2 and T3.
The configuration of inside-
delta is not supported in this
device.

Connections:

1.5 Motor Connections: PTC
If the motor is equipped with a
PTC device (for the measure-
ment of temperature) it can be
connected between terminals
P1:P2. PTC Characteristics
should be as per DIN44081/2.
If motor PTC is not connected,
terminals P1 and P2 should be
bridged with the link provided.
Unconnected P1 and P2 termi-
nals will trigger the motor over
temperature alarm.

1.6 End of Ramp and Alarms
The device is equipped with
two auxiliary relay outputs as
follows:

() End of Ramp Normally
Closed Terminals 21 : 22,
Normally Open Terminals 21 : 24
(i) Alarm Normally Closed
Terminals 95 : 96

2. Getting Started
Please refer to the
“Operational Diagram”

21 Setting the Motor Full
Load Current (le)

This is set to the desired level
by adjusting the Full Load
Current Knob 2. Caution
should be taken to set the cor-
rect value as this might cause
damage in either the device
and/or the motor. Unless
changing the motor this setting

should never be changed.

2.2 Soft
Settings
The user can chose either one
of the nine Standard ramping
profiles or a Start with
Current limit profile. Please
refer to the “Operational
Diagram”

Start/Stop

2.2.1 Selecting a Standard
Ramping Profile
The selection of one of the

nine Standard Ramping
Profiles is made easy by turn-
ing the Ramp
Profile/Function (Selector

Knob 1) to the desired position
according to the selection that
is made after referring to
Parameter Setting Table in
the “Operational Diagram”.
Example: The desired profile is
[ramp up=>5s, ramp down=10s,
initial  torque=30%)].  Select
Pump by setting the Selector
Knob 1 to position 8. Then
proceed to set the Multiplier as
explained in the next step.

2.2.2 Changing the Ramp-up
Time of a Standard Ramping
Profile

The Multiplier/Current Limit
Knob 3 allows an increase or
reduction of the ramp-up time
of the selected Standard
Ramping Program.

Example: The selector knob 1
has been set to position 8 and
a ramp up time of 10s is
desired. The default ramp up
of this program is 5s. By set-
ting the Multiplier to position
x2.0 the ramp up is time
changed to 10s.

2.2.3 Selecting and Setting
the Current Limit profile

If Current Limit profile is
desired instead of a Standard
Ramping Profile, this is
selected by setting the
Ramp Profile/Function
Selector Knob 1 to position D.
In Current Limit profile the
device limits the inrush current
during ramp-up to the current
limit set by the user. The cur-
rent limit level is set by turning
the Multiplier/Current Limit
knob 3 to the desired percent-
age of Full Load Current (le).
Example: The Full Load
Current (le) is 10A. The desired
current limit is <40A. The
Ramp Profile/Function selector

knob 1 is turned to position D.
The Multiplier knob 3 is turned
to 350%. This will set the cur-
rent limit to 35A which is within
the desired range.

23 Overload Settings
The overload functions are
set by using the selector knob
1 in combination with the push
button 4.

2.3.1 Selecting
Class

This device can operate to
either Trip Class 10 or Trip
Class 20. The overload trip
conditions are according to
IEC 60947-4-1. These are
summarised in the section
entitled Electronic Overload
Relay. Trip Class 10 is the
default setting. To change to
Trip Class 20, the Ramp
Profile/Function selector knob
1 is turned to position B and
the push button 4 is pressed
once. The yellow LED marked
Class 20 goes ON. To change
back to Trip Class 10, the
selector knob 1 is turned to
position B and the push but-
ton 4 is pressed once. The yel-
low LED marked Class 20
goes OFF.

the Trip

2.3.2 Setting the Overload
Reset Mode (Manual or

Automatic)

Manual Reset is the default
setting. To change to
Automatic Reset, the

Selector Knob 1 is turned to
position A and the push button
4 is pressed once. The yellow
LED marked Auto Reset goes
ON. To change back to Manual
Reset, the Selector Knob 1 is
turned to position A and the
push button 4 is pressed
once. The yellow LED marked
Auto Reset goes OFF.

2.3.3 Overload
Test

The overload function test
works only when the device is
idle. This function is not avail-
able if the device is either in
the running (ramping or
bypass) or in the alarm mode.
To perform an overload func-
tion test, the Selector Knob 1
is turned to position B and the
push button 4 is pressed and
held down until the device
enters the Overload Function
Test (approximately 2 sec-
onds). In this condition the red

Function

LED marked Overload/Phase
Imbalance starts flashing.
Further the load is disconnect-
ed and the Alarm Relay
becomes active.

To exit the overload function
test the user would need to
turn Selector Knob 1 to any
Parameter Setting from 1 to 9
or to Position D, and push
button 4 is pressed and held
down for approximately 2 sec-
onds until the device exits the
Overload Function Test.

2.4 Enabling and Disabling
Phase Sequence Monitoring
Phase Sequence monitoring
Enabled is the default setting.
The yellow LED marked Phase
Seq Enable is ON. To disable
this function, the Selector
Knob 1 is turned to position C
and the push button 4 is
pressed once. The yellow LED
marked Phase Seq Enable
goes OFF. To enable this func-
tion, the Selector Knob 1 is
turned to position C and the
push button 4 is pressed
once. The yellow LED marked
Phase Seq Enable goes ON.
When using a reversing relay in
combination with this device,
this function should be dis-
abled.

3. LED Indication
Refer to the section entitled
LED indication

4. Alarms
Refer to the section entitled
Alarms. Reset of alarms are
the same as for the overload
asin2.3.2.

5. Over-temperature
Protection

Refer to the section entitled
Over-temperature
Protection.

6. Short-circuit Protection
Refer to the section entitled
Short-circuit Protection, as in
figure 1 of the wiring diagram.

7. Device Malfunction

In the case where the supply
LED is ON and the four LED
under it are flashing, this would
indicate that the device is
Faulty and should be returned
for servicing.
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Wiring Diagram v

- - |7 /1
-4 - I ‘
|
i S L1 L2 L3
| | Fuse L |
' ' I Ext — A3
! aMHZ
= ! : | | Sup— A4 é
I_ ! | ! | !
, \| | Contactor | [ e [ .
“-r T Eor 34 Aol
- -, 31/ 41 K2
I I Alarm
| :|: | :|: 42
' | : | U1 VT2 WiT3
' [
|#E] RsHL | RsHL
Fig. 1a Fig. 2a Fig. 3a

—/ —_ — 4 \:— — \«— —_ K1
S2(OFF) FE +— 1« \'—E

[
L1 L2 L3 L1 L2 L3
[
Ext —
Ext — A3 A1 ) i~ A1
Sup —{ A4 Sup — A4
S1ON) £/, 1
S A2—"- ol N
K2 K2 N
oA1
U/T1 VT2 W/T3 U/T1 VT2 W/T3
Ka
e A2
R S
Fig. 4a Fig. 5a Fig. 6a
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Wiring Diagram (cont.)
- 1K1 K1 | Ki K1 KKy N
N = I
: D ' Fuse 1L 82 5L3 AL 8L2 L3
CT ! 1 1 | :
i I Short Circuit X A1} X Al —
A Contact Magnetic trip) : [ | o
-1 1 ontactor LI I T
KT ! TKI* LKz ! TKI’ LK
: A2 — ! A2!—
I I ] I
I I ] I
I I ] I
I I
<] RsHL 1 RSHL L - L _:
Fig. 1b Fig. 5b Fig. 6b
Stop  Start Ko
A1 A2
L
K
Fig. 4b NEMA
On normal conditions the due to short-circuit. RSHL and A2 and soft starting of Figure 5: Control using 2

motor controller provides by-
passing of the semiconduc-
tors during running operation.
In case of Overload
Conditions (current exceeds
20A) while in bypass mode,
semi-conductors are again
activated and bypass relays
deactivated. Therefore the
semiconductors can only be
damaged by short-circuit cur-
rents during ramping (in nor-
mal conditions) or while in
overload conditions. Please
note that the motor con-
troller does not isolate the
motor from the mains.

Figure 1: Protection of the
device when using fuses.

Protection with semiconduc-
tor fuses is intended to pro-
tect the motor feeder and
motor controller from damage

protects motor load in over-
load conditions.

Figure 2: Protection using a
magnetic trip.

In this configuration, the
motor and its feeder are pro-
tected for the overload condi-
tion by the internal overload
protection of the RSHL.
However, due to the relatively
slow response of the magnet-
ic trip and the in the absence
of semiconductior  fuses,
damage to the motor con-
troller can occur in this circuit
topology.

Figure 3: Secondary con-
ductors.

3.1: Control using a 2-position
switch.

When K2 is closed, the con-
trol input is supplied to A1

the motor is performed. When
K2 is opened, soft stopping is
performed.

3.2: Auxiliary Relay

The End of Ramp (EOR) relay
34: 31/ 41 (Normally Open). If
EOR is issued to activate
external bypass contactors
overload protection will be
deactivated as current is
shunted away from RSHL.
Auxiliary alarm relay 31/ 41 :
42 is NC.

This relay is activated in case
of any alarm.

Figure 4: Control using ON
and OFF push buttons
Pushing S1 soft starts the
RSHL. Pushing S2 soft stops
the RSHL. K2 is an auxiliary con-
tact of the mains contactor.

phases

Connecting input A1, A2 to
two of the incomming lines
will soft start the motor when
K2 is operated. When K2 is
switched off, the motor will
soft stop. This configuration
does not apply to the
RSHL60.CV21 versions.

when
voltage

Figure 6: Control
using operational
greater than 550V
Connecting A1 to Neutral and
A2 to one of the incoming
phases (or vice-versa) will soft
start the motor when K2 is
closed. When K2 is opened,
the motor will soft stop.
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Diagram 1: Normal Operation (Factory Defaults)

Ramp / Bypass LED

Overheat Int/Ext LED

Auto Reset Enabled LED

Internal Over

External O

(- ! ! (- [ 1 |
Mains Supply L1, L2, L3 [ 1 1 [ I | 1 '
T T T T [— [I—— 1 1
External Supply A3, Ad TR ' I TR B 1 1
1 [ 1 [l 1 1 1 1 1 1 1
Motor Supply T1, T2, T3 P | | il L ]
[ ] [ T ]
Control input A1, A2 L 1 \ ) - |
] ] |
Alarm I L - N -
Auxiliary output relay HE— | | HE R HE
End of ramp ] | ! ! ] ] ] ] 1 ] [}
Auxiliary output relay T T T (R [ — R
| | |
Power LED I h__f U Ui v
Ramp / Bypass LED 11K "T1§ 11E HIERD) e
+——t + + +——+
Overheat InvExt LED v v v ¢ ! [
T T L — —
Auto reset Enabled LED v ! ! [ [ | |
L— T T T L [
Class 20 Enabled LED [ ' ' [ [ [
(— T T [— [—— [E—
Phase Sequence Alarm Enabled LED, [ ' ' [ (I | (I
o v ' [ o [
Diagram 2a: Over-temperature alarm during ramping mode
X | ! |
Mains Supply L1, L2, L3 ! 1 !
| ! |
External Supply A3, Ad i | i
| ! 1
Motor Supply T1, T2, T3 ' 1 \
| ! 1
Control input A1, A2 \ | 1
' ' '
Alarm i | L
Auxiliary output relay | ] |
| ' |
End of ramp L | 1
Auxiliary output relay | ] |
1 ! 1
Power LED | | |
1 [ 1
' 1
] ]
1 '
] 1
| |
] ]
1 1
] ]

Phase Sequence Alarm Enabled LED

Reset Button

Mains Supply L1, L2, L3

Diagram 2b: Over-temperature during bypass mode.

External Supply A3, A4

Motor Supply T1, T2, T3

Control input A1, A2

Alarm

Auxiliary output relay
End of ramp

Auxiliary output relay

Power LED

Ramp / Bypass LED

Overheat Int/Ext LED*

Auto Reset Enabled LED

Device over-temperature

Reset Button

* Only for RSHL..18CV21
Diagram 2c: Wrong phase sequence alarm

Mains Supply L1, L2, L3

Wrong phase sequenge

| Wrong phase sequence

External Supply A3, A4

Motor Supply T1, T2, T3

Control input A1, A2

Alarm

Auxiliary output relay
End of ramp

Auxiliary output relay

Power LED

Ramp / Bypass LED

Phase Sequence/Loss LED

Phase Sequence Alarm Enabled LED

Note:

1. If Phase Sequence Alarm is disabled (Phase Sequence Enabled LED is off); motor will rotate in the reverse direction, if any two phases are interchanged
2. Phase Sequence Alarm can either be reset manually or automatically
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Diagram 2d: Phase Loss during idling mode

Mains Supply L1, L2, L3
External Supply A3, A4

Motor Supply T1, T2, T3
Control input A1, A2

Alarm

Auxiliary output relay
End of ramp
Auxiliary output relay

Power LED

Ramp / Bypass LED

Phase Sequence/Loss LED
Auto Reset Enabled LED

Reset Button

Diagram 2e: Phase Loss during bypass mode

Mains Supply L1, L2, L3
External Supply A3, A4

Motor Supply T1, T2, T3
Control input A1, A2

Alarm

Auxiliary output relay
End of ramp
Auxiliary output relay

Power LED

Ramp / Bypass LED
Phase Sequence/ Loss LED

Auto Reset Enabled LED

Reset Button

Any or all phases Loss L , /Any, or all phases Logs
1 | | 1 1 [ I 1
1 I | I I (T + i 1
L] 1 I 1 1 1 1 It 1
1 1 | fl ] [ I 1
1 1 o 1 [ I 1
t T T T T L T T
1 1 [l 1 ! ! 1 [} !
1 1 Il 1 1 + Il
| 1 N 1 [ I |
| | L | [ | |
T T ] T T LI ] T
| 1 o | [ | |
L + T + + ¥ T
1 1 1 1 1 1 1 1 1
| ] | I 1 [ I I
1 1 — 1 '
1 1 1 1 | I 1
1 | 1 ] | I ]
1 1 I ] | I 1
I t T T
| | I | | i I
| 1 ] ] L] 1 1
T | | [ [ 1 |
1 | | | | | ]
T T T T T | [
| | | | I I 1
L " " : -
1 ] 1 | | I 1
! ' 1 ! ! L
T T ' 0 O O ' "
Any or all phases Loss An

orall phas?s Loss

v

Diagram 2f: Phase Imbalance while in bypass mode

Mains Supply L1, L2, L3
External Supply A3, A4
Motor Supply T1, T2, T3
Control input A1, A2

Alarm

Auxiliary output relay
End of ramp
Auxiliary output relay

Power LED
Ramp / Bypass LED

Overload / Phase Imbalance LED

Phase Imbalance Condition
Auto Reset Enabled LED

Reset Button

Note:

QR P DI DA I AP i S i S 3

1. Phase Imbalance Alarm is indicated when the difference in current magnitude between respective phases is greater than 50% for more than 3s
2. Phase Imbalance Alarm can only be resetted manually.
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Timing Diagram (cont.)

Diagram 2g: Overload alarm (Automatic Reset)

Mains Supply L1, L2, L3

External Supply A3, A4

Motor Supply T1, T2, T3

Control input A1, A2

Alarm
Auxiliary output relay

|
|

T

1

T

1

T

1

T

:

End of ramp !
Auxiliary output relay |
|

1

1

1

1

1

[

1

|

1

[

1

Power LED

Ramp / Bypass LED

Overload/ Phase Imbalance LED

Device overload

Auto Reset Enabled LED

Reset Button

F-F-fF-pel-fFet-d=d-d-d-4--
e ek e A A e o i e s it

Note:
1. RSHL will only automatically reset Overload and resume normal running when sufficient cooling down time has passed.
2. In case of external supply cycling; user has to make sure that sufficient time for cooling is allowed.

In case of insufficient cooling time motor and/or device may be damaged.

Diagram 2h: Overload alarm (Manual Reset)
)
Mains Supply L1, L2, L3

External Supply A3, A4

Motor Supply T1, T2, T3

Control input A1, A2

Alarm
Auxiliary output relay

End of ramp
Auxiliary output relay

Power LED

Ramp / Bypass LED

Overload/ Phase Imbalance LED

Device overload

Auto Reset Enabled LED

Reset Button

Note:
. After an current overload occures; a manual reset is only executed after sufficient time has passed for motor to cool down.

o =

This precaution can be bypassed by power cycling.

w

. In case of power cycling; user has to be sure that sufficient time for cooling is allowed.
In case of insufficient cooling time motor and/or device may be damaged.

Diagram 2i: Faulty Device

Mains Supply L1, L2, L3

External Supply A3, A4

Motor Supply T1, T2, T3

Control input A1, A2

Alarm
Auxiliary output relay
End of ramp

Auxiliary output relay

Power LED

Ramp / Bypass LED

Phase Sequence/ Loss LED

Overheat Int / Ext

Overload / Phase Imbalance LED

Faulty Device

Note:
1. This alarm can only be reset through External Power Supply Cycling. If Alarm does not reset with External Power Cycling, device is permanently damaged.

General Notes

Note 1: When a motor PTC is connected, electromagnetic noise may be conducted into the unit. Thus if abnormal function is obsereved, the use of ferrite
beads on the PTC wire ( at the end) is recommended.

Note 2: The overload alarm is determined by the Motor Current (Knob 2) setting and selection of the trip class. Please refer to operational diagram.
Note 3: Delay time between the moment of pressing the push button until the actual response is 2s.

Note 4: Since the RSHL Smart is a two-phase control the third-phase (L2 - T2) is always connected, and caution should be always observed.
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Overload profile

In: AC-53b: x-Tx: OFF time
where: le = nominal current through RSHL
x = overload current as a multiple of le
Tx = duration time for the controlled overload currents
during starting
OFF time = minimum OFF time before a subsequent
start may be initaiated

The following tables indicate the max. allowable no. of starts
for Overload Profile:
le: AC-53b: 4-5: OFF time, Ton = 5sec

Example: To find the maximum no. of starts for
RSHL4005CV21 at a nominal current of 10A at 50°C with Omm
spacing.

According to Table 1, the maximum no. of starts = 85, hence
Overload Profile for this application would be:

10: AC-53b: 4-5: 32, i.e. an OFF time of 32s is required before
any subsequent start may be initated

Spacing: Omm

Table 1: RSHRxxyyCV21, where xx = 22 or 48, yy = 02 or 05

xle

1

Tx Ton

Toff

1 start

Table 2: RSHRxxyyCV21, where xx = 22 or 48, yy = 12 or 18

14

Ta=40°C

n
s

Ta =50°C

o

Ta=60°C

o
L

IS

Nominal Current le (AACrms)
©

n

0 50 100 150 200 250 300 350 400
No. of starts per hr.

Table 3: RSHR60yyCV21, where yy = 02, 05, 12 or 18

Ta=40°C

Ta=50°C

Ta=60°C

Nominal Current le (AACrms)

0 50 100 150 200 250 300 350 400
No. of starts per hr.

174\

Ta=40°C

Ta =50°C

Ta=60°

Nominal Current le (AACrms)

0°C
9 A \
5 —~
0 50 100 150 200 250 300 350 400
No. of starts per hr.
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Overload Cycle & Starting Duty (cont.)

Spacing: 45mm

Table 4: RSHRxxyyCV21, where xx = 22 or 48, yy = 02 or 05 Table 5: RSHRxxyyCV21, where xx = 22 or 48, yy = 12 or 18

14 19
% Ta-40°C & \\\  Td-40c
E 12 4 \\ < g 17 \\\ /
S S Ta=50°C
- _I500
20 Ta =(50°C :tt 15 \
2 \ Ta = 60°C 2 43 .
§ 8 %v }‘5, \( Ta =60°C
= S 114
3 6 \ 3
,E \§ 'E 9
E 4l —— E

5]
z = 7
2 T T 5 T T T T T d
0 50 100 150 200 250 300 350 400 0 50 100 150 200 250 300 350 400
No. of starts per hr. No. of starts per hr.

Table 6: RSHR60yyCV21, where yy = 02, 05, 12 or 18

20
’g 18 1 \ Ta =40°C
&t) 16 ]
2 Ta=50°C
s 147
€ Ta|=60°C
3 10
©
£ 8
£
S
Z 6
4 . . . —
0 50 100 150 200 250 300 350 400
No. of starts per hr.
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Accessories - External Power Supply 24VDC - SPD 24051
Rated input voltage 100-240 Voltage trim range 21.6 - 28.8VDC
Voltage range AC 90 - 265VAC Output voltage accuracy +1%
DC 120-370VDC Output current 0.21A
Frequency range 47 - 63Hz
For further details refer to Carlo Gavazzi SPD series datasheet
Overload Characteristics
Cold Trip Hot Trip
10000 10000
1000 1000 —p
B\ ut
\\ 1\
N Y
ANEAN 1\
AN \\
g 100 \\\\‘ g 100 \
= NN bt
AN AN
NN
10 \\ \~T|Tip‘ Qlass 20 10
™~ T}rlp} Class 10
Trip Class 20
|
Trip Class 10
1 [ 1]
100% 1000% 1100% 1000%
Current Current




Motor Controllers
AC Semiconductor Motor Controller
Type RSHP Flexy

Product Description

CARLO GAVAZZI

¢ Soft starting and stopping of 3-phase
induction squirrel cage motors

¢ 2-phase control with integral bypassing of semi-
conductors

¢ Low inrush and reduced vibration during starting

¢ User-selected ramping profiles

¢ Rated operational voltage: up to 600VAC, 50/60 Hz

¢ Rated operational current up to 45A AC-53b

¢ LED status indicators

¢ Device over-temperature protection

e Motor PTC protection

¢ Kickstart option for high torque loads

¢ Auxiliary relay for top of ramp and alarms

¢ DIN rail or panel mounting

Ordering Key ~ RSH P 40 25 C V21

The RSHP Flexy is a micro-
processor-based  softstarter
for 3-phase induction motors
in a compact new format.
While offering versatile ramp-
ing features, Flexy is also very
easy to configure. It is possi-
ble to match the start/stop
ramping profiles with the

Selection Guide

functional requirements of
specific motor loads. A clever
push-button and LED user
interface eliminates the added
cost of an alphanumeric dis-
play. The RSHP Flexy uses an
in-house designed system
that ensures efficient power
management.

H-line Motor Controller

Push button selector

Rated operational voltage

Rated operational current

Control voltage
Options

Rated operational

Rated operational current I

voltage Ue 25A AC-53b 38A AC-53b 45A AC-53b

220VACrms RSHP2225CV21  RSHP2238CV21 RSHP2245CV21
400VACrms RSHP4025CV21  RSHP4038CV21 RSHP4045CV21
480VACrms RSHP4825CV21  RSHP4838CV21 RSHP4845CV21
600VACrms RSHP6025DV21  RSHP6038DV21 RSHP6045DV21

Supply Specification

Input Specifications

Rated operational voltage

Ue through L1, L2, L3 RSHP22..  127/220 VAC-15% /+10%
RSHP40..  230/400 VAC-15% /+10%
RSHP48.. 277/480 VAC-15% /+10%
RSHP60.. 346/600 VAC-15% /+10%

Rated AC frequency

50/60 Hz+10%

Dielectric strength
Dieletric voltage

2 kV (rms)

C:24-550 VAC/DC
D:24-600 +10% VAC/DC

Rated control input voltage Uc, A1-A2:

Rated control input current <1.5mA

Rated AC frequency 50/60 Hz+10%

Dielectric strength
Dielectric voltage
Rated impulse withstand volt.

2kVAC (rms)
4kV (1.2/50 ps)

Rated impulse withstand volt.

Load Ratings

4 kV (1.2/50ps)

RSHP..25.V21 RSHP..38.V21 RSHP..45.v21
IEC rated operational current le (AC-53b) 25A 38A 45 A
Assigned motor rating @ 60°C/ UL rating @ 60°C
RSHP22.. 5.5kW /10HP 11kW / 10HP 11kW / 15HP
RSHP40.. 11kW /15HP 18.5kW / 20HP 22kW / 25HP
RSHP48.. 15kW / 20HP 22kW / 25HP 30kW / 30HP
RSHP60.. 18.5kW / 25HP 22kW / 30HP 30kW / 40HP
Overload cycle according to IEC/EN 60947-4-2 @ 40°C 25A:AC-53b:4-5:65 38A:AC530:4-585  45A: AC-53b: 4-5:115
@ 50°C 25A:AC-53b:4-5:85 38A:AC-53b:4-5:175  45A: AC-53b: 4-5: 135
@ 60°C 25A:AC-53b:4-5:175 38A:AC-53b:4-5:355  45A: AC-53b: 4-5: 175
Number of starts per hour @ 40°C/50°C/60°C 50/35/20 40/20/10 30/25/20
Minimum load current 500mA 500mA 500mA
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General Specifications Conductor Data
Pollution Degree 3 Line conductors:
Weight 800g (approx.) L1,L2,L3/T1,T2, T3
Degree of protection IP20 (IEC 60 529) according to IEC 60947 0.75...16mm2
Relative humidity <95% non-condensing maximum size
Ramp up time 1...20s solid 1.5...16mmz2
Ramp down time 1...20s finely stranded with end sleeve 1.5...16mm?2
Initial torque 0...70% stranded 1.5...25mm?2
Kickstart 0...300ms UL rated data AWG 14..4
Status indicator LEDs: CSA rated data AWG 10...6
Power supply ON LED, green (continuous) ~ Terminal screws 6xM5 (cage clamp)
Ramping LED, yellow (intermittent) ~ Tightening torque 1.5..2.5 Nm /13...22 Ib.in

Bypass relay ON
Over-temperature alarm
Device alarm
Motor PTC alarm
Wrong phase sequence”
Phase loss
Phase loss alarm*
Under voltage alarm

LED, yellow (continuous)

LED, red (intermittent)
LED, red (continuous)
LED, red (intermittent)

LED, red (blinking at 4Hz)
LED, red (blinking at 1.3Hz)

Function Parameters (ramp up etc.) LED, yellow

Bargraph (1...10) LED, red

Motor PTC alarm input P1, P2 Acc. to DIN 44081 and
DIN 44082-1

Form designation Form 1

Auxiliary relays:
Bypass relay activation
Over-temperature, phase
sequence phase loss alarm

Normally open (21,22)

Normally closed (11, 22)

Auxiliary relay contact capacity

3 A, 250 VAC
3 A, 30 VDC

Installation altitude

Above 1000m derate
linearly by 1% of unit
FLC per 100m to a
maximum altitude of
2000m

* detection of these alarm conditions is made during power-up of the device

Recommended Protection according to IEC/EN 60 947-4-2

CSA data max. 3.0 Nm/ 26.5 Ib. in

Stripping length 10 mm
Secondary conductors:

A1, A2, 11, 21,22, P1, P2

according to IEC 60947 0.75...2.5mm?2
maximum size 0.5...2.5mm2
UL/CSA rated data AWG 22...14

Terminal screws
Tightening torque
Stripping length

7xM3 (cage clamp)
0.3...0.5 Nm/2.7...4.5 Ib.in
6 mm

Thermal Specifications

Operating temperature -20° to +60°C
(-4° to +140°F)
Storage temperature -50° to +85°C

(-58° to +185°F)

Standards

Approvals UL, cUL, CSA
Markings CE

Norms IEC/EN 60947-4-2

Type of coordination: 2
Semiconductor fuse

RSHP..25.V21

RSHP ..38.V21 RSHP..45.V21

Ferraz Shawmut
63A, Class URQ,
Art.No. 6.621

CP URQ27x60/63

Ferraz Shawmut
100A, Class URQ,
Art.No. 6.621

CP URQ27x60/100

Ferraz Shawmut
80A, Class URQ,
Art.No. 6.621

CP URQ27x60/80

Type of coordination: 1
Motor protection circuit breaker

RK5 fuse

ABB: MS325 -25
Telemecanique:

ABB: MS450 -40
Telemecanique:

ABB: MS450 -45
Telemecanique:

GV2-M22 GV3-ME40 GV3-ME63
Sprecher+Schuh: Sprecher+Schuh: Sprecher+Schuh:
KTA3-25-25A KTA3-100-40A KTA3-100-63A
TRS45R 45A TRS70R 70A TRS90R 90A
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S2(OFF) E

E |:| Fuse L1 L2 L3
H Motor __| p1
E : PTC Al @
. :l: Motor input — p2
. : i protection -
KE ! Contactor ! relay S1ON) E\ K
- ) : Alarm 11 K
A2
' Bypass ON 21 [— AL
' L
: Overload Common 22
U/T1 VIT2 WIT3 K Z
RSHP -+ RSHP
A2
Fig. 1a Fig. 2a Fig. 3a Fig. 4a

Al

A2|—

U/T1 V/T2 WIT3

Fig. 5a

The motor controller provides
by-passing of the semicon-
ductors during running opera-
tion. Therefore the semicon-
ductors can only be damaged
by short-circuit currents dur-
ing ramp-up and ramp-down.
Please note that the motor
controller does not isolate the
motor from the mains.

Figure 1: Protection of the
device when using fuses.
Protection with semiconduc-
tor fuses is intended to pro-
tect the motor feeder and
motor controller from damage
due to short-circuit.

Figure 2: Protection using a
thermal-magnetic motor
protection relay.

The motor feeder is protected
but damage to the motor con-
troller is possible. When motor
failure occurs, if part of the
motor winding limits the fault
current and the motor feeder
is protected, this type of pro-
tection can be considered
acceptable.

Figure 3: Secondary con-
ductors.

3.1: Control using a 2-position
switch.

When K is closed, the control

input is supplied to A1, A2
and soft starting of the motor
is performed. When K s
opened, soft stopping is per-
formed.

3.2: Motor PTC input

When the motor PTC sensor
is connected to P1, P2 the
motor controller detects over-
heating of the motor windings.
3.3: Auxiliary Relays.

The Alarm relay 11, 22 (NC)
can be connected in series
with the supply to the coil of a
mains contactor. The Bypass
ON relay 21, 22 (NO) can be
used in series with the supply
to the coil of an external

IEC
bypass contactor.

Figure 4: Control using ON
and OFF push buttons

Pushing S1 soft starts the
RSHP. Pushing S2 soft stops
the RSHP. K is an auxiliary
contact of the mains contactor.

Figure 5: Control using 2
phases

Connecting input A1, A2 to
two of the incomming lines
will soft start the motor when
K is operated. When K is
switched off, the motor will
stop (no soft stop).

. Fuse

i Contactor

i Overload

! Motor
i protection
i relay

RSHP

Fig. 2b

Stop Start

Al A2

Fig. 4b

Fig. 5b

NEMA
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Operation Diagram
Multi ramp starting strategies suitable for all applications are designed into the RSHP
Excluding setup position [9] Setup position [9] Table 1: Level 1 Parameters
Motor voltage Motor voltage Bargraph| Selection Ramp-up | Initial Ramp-down
LED pos.| switch time s voltage time s
100% 1 Default: Standard 05 30% 10
? 2 Pump 05 0% 15
50% 3 Light conveyor 02 40% 10
° 4 Heavy conveyor 15 60% 10
25% 5 Low inertia fan 10 30% 00
////,A 6 High inertia fan 15 50% 00
Time =—{=—-=0.5s Time 7 Piston compressor 01 50% 00
@ Ramp-up time: time from zero load voltage to full load voltage. 8 SF:rew compressor 10 40% 00
9 Kick-start 05 50% 15
@ Ramp-down time: time from full load voltage to zero load voltage. 10* High Torque 05 60% 05
@ Initial voltage: voltage at the start of the ramp-up function. .
. o * These settings can be changed
@ Kickstart: constant initial voltage delay before ramp-up.




Operation Diagrams for RSHP

CARLO GAVAZZI

Diagram 1: Normal Operation
Mains Supply L1, L2, L3
Control Input Uc

Motor Supply T1, T2, T3
Power ON-LED

Bypass ON auxiliary relay

Bypass ON LED
Ramping LED

Diagram 2a: Device over-temperature alarm
Mains Supply L1, L2, L3

Device over-temperature
Control Input Uc

Motor supply T1, T2, T3
Alarm auxiliary relay
Overheat alarm LED

Diagram 2b: Motor PTC alarm

Mains Supply L1, L2, L3
Motor PTC over-temperature
Control Input Uc

Motor supply T1, T2, T3
Alarm auxiliary relay
Overheat alarm LED

Diagram 2c: Phase loss during power up

K L3 Loss
Mains Supply L1, L2, L3

Control Input Uc

Motor supply T1, T2, T3

Alarm auxiliary relay

Phase loss alarm LED

Notes
Note1: After activation of the by-pass relay, there is a delay of 1 sec, during
which removal of the control input will not initiate the ramp-down function.

Note 2: Cycling of the control input should be limited to a rate not exceeding 3
seconds ON and 3 seconds OFF. At faster cycling times, it is not guaranteed that
the output of the unit will respond to the given input.

Important: The number of starts per hour and Overload Cycle values should
always be taken into consideration when cycling is used.

Note 3: A phase loss on L1 or L2 causes the device to reset as these phases
provide the internal power supply.

Diagram 2d: Phase loss during ramping
L1/L2 loss L1/L2 resune L3 loss
X

Mains Supply L1, L2, L3
Control Input Uc

Motor supply T1, T2, T3
Phase loss alarm LED

Alarm auxiliary relay

Diagram 2e: Phase loss while bypass is ON

L1/L2 loss L1/L2 resume L3 loss

Mains Supply L1, L2, L3
Control Input Uc

Motor supply T1, T2, T3
Phase loss alarm LED

Alarm auxiliary relay

Diagram 2f: Phase loss while bypass is being activated

LUL2 Toss L1/L2 resume L3 loss L3 resure

Mains Supply L1, L2, L3
Control Input Uc

Motor supply T1, T2, T3
Phase loss alarm LED

Alarm auxiliary relay

Diagram 2g : Wrong phase sequence alarm

wrong phase sequence

Mains Supply L1, L2, L3

Control Input Uc
Motor supply T1, T2, T3

Alarm auxiliary relay

Wrong @alarm LED

Note 4: Phase sequence and phase loss alarms are only detected if they occur
during power up, when L1, L2, L3 are switched ON.

Note 5: When a motor PTC is connected, electromagnetic noise may be con-
ducted into the unit. Thus if abnormal function is observed, the use of ferrite
beads on the PTC wire (at the unit end) is recommended.

Note 6: Repetitive voltage dips on phase L1 and/or L2 during operation may
lead to overheating of the motor. In case the by-pass relays are activated and
the repetition rate of these dips is such that the internal supply voltage falls
below a preset limit, the by-pass relays will be automatically switched off.
This state is indicated by blinking of the phase loss led at 1.3Hz. Reset of the
supply L1, L2 and L3 is necessary to resume normal function.



RSHP Flexy

Ramp setting procedure

CARLO GAVAZZI

Factory DEFAULT - Plug and
Play

The ramp selector is set to
bargraph position 1, accord-
ing to Table 1: "Level 1
Parameters".The product will
be shipped with this standard
ramp setting. If this setting is
considered suitable, no other
settings are required.

Level 1 - FACTORY PRE-
DEFINED RAMP PARAME-
TERS

For this mode, the 3-phases
L1,L.2,L3 must be present but
control A1,A2 must not be
present. In this level, the user
may select from 10 pre-
defined ramps by selecting
one of the 10 bargraph posi-
tions: 1,2,3........ 9 or 10,
according to Table 1: "Level 1
Parameters". Position 1 is the
same as the factory DEFAULT
described above. In each pre-
defined ramp, the values for
all parameters (ramp up, ramp
down, initial torque, kickstart,
ramp up shape and ramp
down shape) are fixed by the
factory against each bargraph
LED position. Position 10 is
factory set for "High Torque
Load" (see Table 1) but can be
re-programmed according to
Level 2 instructions. The bar-
graph LED will remain ON at
the selected position during
operation as long as L1,L.2,L3
are present, to show which
ramp parameters are being
used.

To enter Level 1 mode:

Press SELECT once. One bar-
graph LED will start flashing at
the position that has been
previously programmed (posi-
tion 1 if the product is just out
of the box).

Table 2: Level 2 Parameters

To select the factory pre-
defined ramp:

Use the UP and DOWN arrow
buttons to move the flashing
LED up or down on the bar-
graph.

To save and exit Level 1
mode:

To fix the new settings, press
SELECT. This stores the
selected ramp position and
causes the device to exit
Level 1. The bargraph LED
remains ON at the selected
position during operation as
long as L1,L.2,L3 are present.
(f no button is pressed for
several seconds, the device
goes out of this setting mode
automatically and above
steps must be repeated).

Level 2 - RAMP CUSTOMI-
SATION

In this level, a new combina-
tion of parameters settings
(ramp up, ramp down, initial
torque, kickstart, ramp up
shape and ramp down shape)
can be made that is not
included in the pre-defined
ramps of Level 1 (In Level 1
these settings have been fixed
by the factory. See Table 1:
Level 1 Parameters).In Level
2, each parameter of "position
10" can be re-defined individ-
ually by first selecting the
parameter and then setting
the bargraph level in accor-
dance with Table 2: "Level 2
Parameters".

To enter Level 2 mode:

Press SELECT and move
flashing bargaph LED to posi-
tion 10. With the bargraph
flashing at position 10, press
and hold SELECT until the
parameter LEDs scroll down

twice. The Ramp Up LED will
light up. Press SELECT and
one bargraph LED will start
flashing. Position 10 parame-
ters can now be redefined.

To re-define position 10
parameters:

The Ramp up parameter LED
must be flashing. The bar-
graph LED must be flashing at
the position that has been
previously programmed (posi-
tion 7 if the product is just out
of the box). Use the
UP/DOWN arrow keys to
move the flashing bargraph
LED to the required position
according to Table 2: "Level 2
Parameters" and then press
SELECT. The next parameter
LED (Ramp down) will start
flashing to indicate that it can
be adjusted.

The bargraph LED will also
start flashing at the position
that has been previously pro-
grammed (position 7 if the
product is just out of the box).
Use the arrow keys to move
the flashing bargraph LED to
the required position accord-
ing to Table 2: "Level 2
Parameters" and then press
SELECT. These steps are
repeated until all parameters
have been set. Ramp shapes
can be selected in the same

Ramp Shapes

way.

To save and exit Level 2
mode:

To save and exit Level 2
selection procedure, press
and hold SELECT until the
parameter LEDs scroll down
twice.

Running with the cus-
tomised ramp:

After Level 2 procedure has
been completed the device will
store the parameters in posi-
tion 10. The bargraph LED in
position 10 will light up contin-
uously during operation.

Defaults:

Enter Level 2 mode as previ-
ously described. When the
bargraph LED is flashing,
press and hold the UP and
DOWN arrow buttons simulta-
neously until the parameter
LEDS scroll twice. This resets
all the ramp settings to factory
default.

Attention!

If no button is pressed for
several seconds during Level
1 or Level 2 procedures, the
product goes out of the Level
setting mode back to the pre-
vious ramp parameter combi-
nation.

Bargraph [Ramp up |Rampdown |Initial Kickstart [Ramp up |Rampdown
LED pos. |times times voltage |ms shape shape
1 0.5 0.5 0% 0 1 1
2 1 1 10% 20 2 2
3 1.5 1.5 20% 40 3 3
4 2 2 30% 60 4 4 4 4
5 3 3 40% 80 5 5
6 4 4 50% 100 - -
7 5 5 60% 150 - -
8 10 10 70% 200 - - 5 5
9 15 15 - 250 - -
10 20 20 - 300 - -

NN
a=avia




Motor Controllers

AC Semiconductor Motor Controller

Type RSHR

Product Description

CARLO GAVAZZI

Soft starting and stopping of 3-phase

squirrel cage motors

Low inrush and reduced vibration during starting
Integrated bypassing of semiconductors

Rated operational voltage: up to 600 VAC, 50/60 Hz
Rated operational current up to 45A AC-53b

LED status indicators

Motor PTC protection

Device over-temperature protection

¢ DIN rail or panel mounting

Ordering Key  RSH R 48 45 C V20

Compact easy-to-use AC
semiconductor motor con-
troller. With this controller 3-
phase motors with nominal
load currents up to 45 A can
be soft-started and/or soft-

stopped. Starting and stop-
ping time as well as initial
torque can be independently
adjusted by built-in poten-
tiometers.

Selection Guide

H-line Motor Controller |
Rotary Ramp profile setting
Rated operational voltage

Rated operational current
Control voltage
Options

Rated operational Rated operational current I, Options

voltage Ue 25A AC-53b 38A AC-53b 45A AC-53b

220VACrms RSHR2225CV20 RSHR2238CV20 RSHR2245CV20 V20: Basic
400VACrms RSHR4025CV20 RSHR4038CV20 RSHR4045CV20 V21: 2 auxiliary relays
480VACrms RSHR4825CV20 RSHR4838CV20 RSHR4845CV20

600VACrms RSHR6025DV20 RSHR6038DV20 RSHR6045DV20

Supply Specification

Input Specifications

Rated operational voltage

Ue through L1, L2, L3  RSHR22..
RSHRA40..
RSHRA48..
RSHR60..

127/220 VAC -15% /+10%
230/400 VAC -15% /+10%
277/480 VAC -15% /+10%
346/600 VAC -15% /+10%
50/60 Hz+10%

Rated AC frequency
Dielectric strength
Dielectric voltage
Rated impulse withstand volt.

2 kV (rms)
4 kV (1.2/50us)

Load Ratings

C:24-550 VAC/DC
D:24-600 +10% VAC/DC
<1.5mA

50/60 Hz+=10%

Rated control input

voltage Uc, A1-A2:

Rated control input current

Rated AC frequency

Dielectric strength
Dielectric voltage 2kVAC (rms)
Rated impulse withstand volt.4kV (1.2/50 ps)

RSHR..25.... RSHR..38.... RSHR..45....
IEC rated operational current le (AC-53b) 25A 38A 45 A
Assigned motor rating @ 60°C/ UL rating @ 60°C
RSHR22.. 5.5kW /10HP 11kW / 10HP 11kW / 15HP
RSHR40.. 11kW /15HP 18.5kW / 20HP 22kW / 25HP
RSHR48.. 15kW /20HP 22kW / 25HP 30kW / 30HP
RSHR60.. 18.5kW / 25HP 22kW / 30HP 30kW / 40HP
Overload cycle according to IEC/EN 60947-4-2 @ 40°C 25A:AC-53b:4-5:65 38A:AC-530:4-585  45A: AC-53b:4-5:115
@50°C 25A:AC-53b:4-5:85 38A:AC-53b:4-5:175  45A: AC-53b: 4-5: 135
@ 60°C 25A:AC-53b:4-5:175 38A:AC-53b:4-5:355  45A: AC-53b: 4-5: 175
Number of starts per hour @ 40°C/50°C/60°C 50/35/20 40/20/10 30/25/20
Minimum load current 500mA 500mA 500mA



RSHR

Conductor Data

CARLO GAVAZZI

General Specifications

Line conductors:
L1,L2,L3/T1,T2, T3

Pollution degree

3

Weight

8009 (approx.)

according to IEC 60947 0.75...16mm2 Degree of protection IP20 (IEC 60529)
maximum size Relative humidity <95% non-condensing
solid 2.5...16mm2 Ramp up time 1...10s
finely stranded with end sleeve 2.5...16mm?2 Ramp down time 1...30s
stranded 2.5...25mm2 Initial torque 0...70%
UL/CSA rated data Status indicator LEDs
UL rated data AWG 14...4 Power supply ON LED, green (continuous)
CSA rated data AWG 14...6 Ramping LED, yellow (intermittent)
Terminal screws 6xM5 (cage clamp) Bypass relay ON LED, yellow (continuous)

Tightening torque 1.5..25Nm /13...22 Ib.in Over-temperature alarm

CSA data max. 3.0Nm/ 26.5 Ib/in Device alarm LED, red (intermittent)
Stripping length 10 mm Motor PTC alarm LED, red (continuous)

Wrong phase sequence*  LED, red (intermittent)

Secondary conductors: Phase loss
A1, A2, 11, 21, 22, P1, P2 Phase loss alarm* LED, red (blinking at 4Hz)
according to IEC 60947 0.75...2.5mm2 Under voltage alarm LED, red (blinking at 1.3Hz)
maximum size 0.5...2.5mm2 Motor PTC alarm input P1, P2 Acc. to DIN 44081 and
UL/CSA rated data AWG 22...14 DIN 44082-1
Terminal screws 7xM3 (cage clamp) Form designation Form 1
Tightening torque 0.3..0.5 Nm/2.7..45 Ib.in  Auxiliary relays: (V21 option)
Stripping length 6 mm Bypass relay activation Normally open (21,22)

Thermal Specifications

Operating temperature

-20° to +60°C (-4° to +140°F)

Storage temperature

-50° to +85°C (-58° to +185°F)

Standards

Approvals UL, cUL, CSA
Markings CE

Norms IEC/EN 60947-4-2

Over-temperature, phase
sequence, phase loss alarm

Normally closed (11, 22)

Auxiliary relay contact capacity

3 A, 250 VAC
3 A, 30 VDC

Installation altitude

Above 1000m derate linearly
by 1% of unit FLC per 100m
to a maximum altitude of
2000m

* detection of these alarm conditions is made during power-up of the device

Recommended Protection according to IEC/EN 60 947-4-2

Type of coordination: 2
Semiconductor fuse

RSHR..25....

RSHR ..38....

RSHR..45....

Ferraz Shawmut
63A, Class URQ,
Art.No. 6.621

CP URQ27x60/63

Ferraz Shawmut
80A, Class URQ,
Art.No. 6.621

CP URQ27x60/80

Ferraz Shawmut
100A, Class URQ,
Art.No. 6.621

CP URQ27x60/100

Type of coordination: 1

Motor protection circuit breaker

RK5 fuse

ABB: MS325 -25
Telemecanique:

ABB: MS450 -40
Telemecanique:

ABB: MS450 -45
Telemecanique:

GV2-M22 GV3-ME40 GV3-MEB3
Sprecher+Schuh: Sprecher+Schuh: Sprecher+Schuh:
KTA3-25-25A KTA3-100-40A KTA3-100-63A
TRS45R 45A TRS70R 70A TRS90R 90A



RSHR

Wiring Diagram
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; bd sz(OFF)E-f
H |:| i Fuse
: E ; ; L1 L2 L3
A H EM . Motor P1
B : : Motor PTC |
: : : : protection input —| p2 Al ?é
i Contactor H ! relay
Ki ).l I s1oN) B [k
; E{l Alarm 11 A2 J
Overload : Bypass ON 21 [— A1
: ' L
Common 22
RSHR —++| RsHR UMt VT2 W3 kK _—]
A2
Fig. 1a Fig. 2a Fig. 3a Fig. 4a

A2—

U/T1 V/T2 W/T3

Fig. 5a

The motor controller provides
by-passing of the semicon-
ductors during running opera-
tion. Therefore the semicon-
ductors can only be damaged
by short-circuit currents dur-
ing ramp-up and ramp-down.
Please note that the motor
controller does not isolate the
motor from the mains.

Figure 1: Protection of the
device when using fuses.
Protection with semiconduc-
tor fuses is intended to pro-
tect the motor feeder and
motor controller from damage
due to short-circuit.

Figure 2: Protection using a
thermal-magnetic motor
protection relay.

The motor feeder is protected
but damage to the motor con-
troller is possible. When motor
failure occurs, if part of the
motor winding limits the fault
current and the motor feeder
is protected, this type of pro-
tection can be considered
acceptable.

Figure 3: Secondary con-
ductors.

3.1: Control using a 2-position
switch.

When K is closed, the control

input is supplied to A1, A2
and soft starting of the motor
is performed. When K is
opened, soft stopping is per-
formed.

3.2: Motor PTC input

When the motor PTC sensor
is connected to P1, P2 the
motor controller detects over-
heating of the motor windings.
3.3: Auxiliary Relays (Available
on RSHR...V21 types only!)
The Alarm relay 11, 22 (NC)
can be connected in series
with the supply to the coil of a
mains contactor. The Bypass
ON relay 21, 22 (NO) can be
used in series with the supply

IEC

to the coil of an external
bypass contactor.

Figure 4: Control using ON
and OFF push buttons

Pushing S1 soft starts the
RSHR. Pushing S2 soft stops
the RSHR. K is an auxiliary
contact of the mains contactor.

Figure 5: Control using 2
phases

Connecting input A1, A2 to
two of the incomming lines
will soft start the motor when
K is operated. When K is
switched off, the motor will
stop (no soft stop).

i Fuse

i Contactor

Overload

N

i Motor
1 protection
s relay

Fig. 2b

Stop  start

A1 K a2

Fig. 4b

Fig. 5b

NEMA
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Time

@ Ramp-up time 1 to 10 s. Time from zero load voltage to full load voltage.
@ Ramp-down time 1 to 30 s. Time from full load voltage to zero load voltage.

@ Initial torque 0 to 70% voltage at the start of the ramp-up function.




Operation Diagrams for RSHR
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Diagram 1: Normal Operation
Mains Supply L1, L2, L3
Control Input Uc

Motor Supply T1, T2, T3
Power ON-LED

Bypass ON auxiliary relay

Bypass ON LED
Ramping LED

i

Diagram 2a: Device over-temperature alarm
Mains Supply L1, L2, L3

Device over-temperature
Control Input Uc

Motor supply T1, T2, T3
Alarm auxiliary relay
Overheat alarm LED

!

Diagram 2b: Motor PTC alarm

Mains Supply L1, L2, L3
Motor PTC over-temperature
Control Input Uc

Motor supply T1, T2, T3
Alarm auxiliary relay
Overheat alarm LED

!

Diagram 2c: Phase loss during power up
K L3 Loss

Mains Supply L1, L2, L3
Control Input Uc

Motor supply T1, T2, T3

Al

Alarm auxiliary relay
Phase loss alarm LED

|

Notes
Note1: After activation of the by-pass relay, there is a delay of 1 sec, during
which removal of the control input will not initiate the ramp-down function.

Note 2: Cycling of the control input should be limited to a rate not exceeding 3
seconds ON and 3 seconds OFF. At faster cycling times, it is not guaranteed that
the output of the unit will respond to the given input.

Important: The number of starts per hour and Overload Cycle values should
always be taken into consideration when cycling is used.

Note 3: Auxiliary relays available only on RSHR...V21 types

Note 4: A phase loss on L1 or L2 causes the device to reset as these phases
provide the internal power supply.

Diagram 2d: Phase loss during ramping

Ll/;z loss Ll/;z resume‘/m loss
Mains Supply L1, L2, L3
Control Input Uc

Motor supply T1, T2, T3
Phase loss alarm LED

Alarm auxiliary relay

Diagram 2e: Phase loss while bypass is ON

L1/L2 loss L1/L2 resume L3 loss

Mains Supply L1, L2, L3
Control Input Uc

<
<
<

Motor supply T1, T2, T3
Phase loss alarm LED

Alarm auxiliary relay

Diagram 2f: Phase loss while bypass is being activated

L1/12 loss  L1/L2 resume L3 loss L3 resure

Mains Supply L1, L2, L3
Control Input Uc

Motor supply T1, T2, T3
Phase loss alarm LED

Etl%

Alarm auxiliary relay

Diagram 2g : Wrong phase sequence alarm

wrong phase sequence

Mains Supply L1, L2, L3
Control Input Uc
Motor supply T1, T2, T3

Alarm auxiliary relay

I

Wrong ¢ alarm LED

Note 5: Phase sequence and phase loss alarms are only detected if they occur
during power up, when L1, L2, L3 are switched ON.

Note 6: When a motor PTC is connected, electromagnetic noise may be con-
ducted into the unit. Thus if abnormal function is observed, the use of ferrite
beads on the PTC wire (at the unit end) is recommended.

Note 7: Repetitive voltage dips on phase L1 and/or L2 during operation may
lead to overheating of the motor. In case the by-pass relays are activated and
the repetition rate of these dips is such that the internal supply voltage falls
below a preset limit, the by-pass relays will be automatically switched off.
This state is indicated by blinking of the phase loss led at 1.3Hz. Reset of the
supply L1, L2 and L3 is necessary to resume normal function.



Motor Controllers
AC Semiconductor Motor Controller
Type RSHR 3-Phase

CARLO GAVAZZI

e Soft starting and stopping of 3-phase

squirrel cage motors

Control of all 3 phases

In Line or In Delta motor connection

Low inrush and reduced vibration during starting
External power supply option for a wide operational
voltage range

Rated operational voltage: up to 600 VAC, 50/60 Hz
Rated operational current: up to 32A AC-53a

LED status indicators

Motor PTC protection

Device over-temperature protection

DIN rail mounting*

Product Description

*A y for panel mounting available

Ordering Key =~ RSHR 48 32C V33

Compact, digital AC semi-
conductor motor controller.
When used on a typical
400VAC supply, this controller
can soft-start and soft-stop
3-phase motors up to 22kW
(80HP) when connected In
Delta and up to 15kW (20HP)
when connected In Line. All
3-phases are  switched.
Starting and stopping time as
well as initial torque can be

Type Selection

independently adjusted by
potentiometers on the facia.
A version adapted for starting
Scroll Compressors is also
available.

This device does not include
internal bypass relays but
provides a relay contact to
help energise an external
bypass contactor.

H-line Motor Controller |
Rotary Ramp profile setting
Rated operational voltage

Rated operational current
Control voltage
Options

Type Rated Operational Rated operational Control Voltage Uc  Options
Voltage Ue Current le

RSHR: 22:127/220VACrms, 50/60Hz  25: 25A AC-53a C: 24 - 550VAC/DC V32: In Line

H-line motor 40: 230/400VACrms, 50/60Hz  32: 32A AC-53a D: 24 - 660VAC/DC V33: In Delta

controller with
rotary settings

48: 277/480VACrms, 50/60Hz
60: 346/600VACrms, 50/60Hz
M: 220-480VACrms, 50/60Hz*

400-480VACrms, 50/60Hz*

* requires external supply

Selection Guide

V34: In Line with external supply
V35: In Delta with external supply
V38: In Line, Scroll Compressors

Rated operational Control Voltage Uc Supply Voltage Connection Rated operational current le @ 40°C
voltage Ue Us 25A AC-53a 32A AC-53a
220VACrms 24-550VAC/DC - In Line RSHR2225CV32 RSHR2232CV32
In Delta RSHR2225CV33 RSHR2232CV33
400VACrms 24-550VAC/DC - In Line RSHR4025CV32 RSHR4032CV32
In Line RSHR4025CVv38 RSHR4032CV38
(Scroll Compressors)
- In Delta RSHR4025CV33 RSHR4032CV33
480VACrms 24-550VAC/DC - In Line RSHR4825CV32 RSHR4832CV32
- In Delta RSHR4825CV33 RSHR4832CV33
600VACrms 24-660VAC/DC - In Line RSHR6025DV32 RSHR6032DV32
- In Delta RSHR6025DV33 RSHR6032DV33
400-480VACrms 24-550VAC/DC 24VAC/DC In Line RSHRM25CV34 RSHRM32CV34
220-480VACrms 24-550VAC/DC 24VAC/DC In Delta RSHRM25CV35 RSHRM32CV35



RSHR 3-Phase

Motor Ratings - In Line

RSHR..25.V3. RSHR..32.V3.

Assigned motor rating / UL rating @ 40°C

220VACrms  5.5kW / 7.5HP 9kW / 10HP

400VACrms  11kW /10HP 15kW / 20HP

480VACrms  11kW / 15HP 18.5kW / 25HP

600VACrms  18.5kW / 20HP 22kW / 30HP
Assigned motor rating / UL rating @ 50°C

220VACrms  5.5kW / 7.5HP 5.5kW / 7.5HP

400VACrms  11kW /10HP 11kW / 15HP

480VACrms  11kW / 15HP 15kW / 20HP

600VACrms  15kW / 20HP 20kW / 25HP
Assigned motor rating / UL rating @ 60°C

220VACrms  4kW /5HP 4kW / 5HP

400VACrms  7.5kW / 10HP 7.5kW / 10HP

480VACrms  9kW / 10HP 9kW / 10HP

600VACrms 11kW / 15HP 11kW / 15HP
Motor Ratings - In Delta

RSHR..25.V3. RSHR..32.V3.

Assigned motor rating / UL rating @ 40°C

220VACrms  11kW / 15HP 15kW / 20HP

400VACrms  20kW / 20HP 22kW / 30HP

480VACrms  22kW / 30HP 30kW / 40HP

600VACrms  30kW / 40HP 45kW / 50HP
Assigned motor rating / UL rating @ 50°C

220VACrms  11kW / 10HP 11kW / 15HP

400VACrms  18.5kW / 20HP 22kW / 25HP

480VACrms  22kW / 25HP 22kW / 30HP

600VACrms  30kW / 30HP 30kW / 40HP
Assigned motor rating / UL rating @ 60°C

220VACrms  7.5kW / 10HP 7.5kW / 10HP

400VACrms  11kW / 15HP 11kW / 15HP

480VACrms  15kW / 20HP 15kW / 20HP

600VACrms  22kW / 25HP 22kW / 25HP

CARLO GAVAZZI



RSHR 3-Phase

CARLO GAVAZZI
Load Ratings
RSHR2225CV3. RSHR4825CV3. RSHR..32.V3.
RSHR4025CV3. RSHR6025DV3.
RSHRM25CV3.
Rated operational current le (AC-53a)
@ 40°C surrounding temp. 25A 25A 32A

Overload cycle according

25A: AC-53a: 4-4:

25A: AC53a: 4-4.

32A: AC-53 a: 4-4:

to EN/IEC 60947-4-2 @ 40°C 50-7 50-3 50-50

Number of starts per hour @ 40°C * 7 3 50

Rated operational current le (AC-53a)

@ 50°C surrounding temp. 23A 23A 27 A

Overload cycle according 23A: AC-53a: 4-4: 23A: AC-53a: 4-4: 27A: AC-53a: 4-4:
to EN/IEC 60947-4-2 @ 50°C 50-6 50-3 50-70

Number of starts per hour @ 50°C * 6 3 70

Rated operational current le (AC-53a)

@ 60°C surrounding temp. 18 A 18 A 18 A

Overload cycle according to

18A: AC-53 a: 4-4:

18A: AC-53 a: 4-4:

18A: AC-53 a: 4-4:

EN/IEC 60947-4-2 @ 60°C 50-50 50-30 50-215
Number of starts per hour @ 60°C * 50 30 215
Minimum load current 500 mA 500 mA 500 mA

* Refer to Overload Cycle and Starting Duty Section for the allowable no. of starts at various load currents

Conductor Data

Environmental Specifications

Operating temperature -20°C to +60°C
(-4°F to +140°F)
Storage temperature -50°C to +85°C

(-58°F to +185°F)

Relative humidity

<95% non-condensing
@40°C

Line conductors:
L1,L2,L3/T1,T2, T3
according to IEC 60947 0.75...16mm2
maximum size
solid 2.5...16mmz2
finely stranded with end sleeve 2.5...16mm?2
stranded 2.5...25mmz2
UL/CSA rated data AWG 14..4

Pollution Degree

3

Terminal screws

6xM5 (cage clamp)

Degree of Protection

IP20 (EN/IEC 60529)

Tightening torque

1.5..25Nm/13..22 |b.in

Installation Category

Stripping length

Secondary conductors:
A1, A2, A3, A4, 11, 21, 22, P1, P2

10 mm

according to IEC 60947 0.75...2.5mm?2
maximum size 0.5...2.5mm2
UL/CSA rated data AWG 22...12

Installation Altitude

Above 1000m derate
linearly by 1% of unit FLC
per 100m to a maximum
altitude of 2000m

External Supply Specifications*

Terminal screws

9xM3 (cage clamp)

External supply voltage

24VDC/AC +/-20%

Tightening torque

0.3..0.5Nm/2.7...4.5 Ib.in

Rated AC frequency

50/60Hz +/-10%

Stripping length

Standards

6 mm

Approvals

UL, cUL (E172877), CCC

Markings CE

Norms

LVD; EN 60947-4-2

EMCD; EN 60947-4-2

Dielectric strength

Dielectric withstand voltage

Supply (A3, A4) to output
Supply (A3, A4) to input

Supply (A3, A4) to heatsink

* Applies to RSHRM models only

2.5 kV
4 kV
4 kV



RSHR 3-Phase

Supply Specification

CARLO GAVAZZI

Input Specifications

Rated operational voltage

Rated control input voltage Uc, A1:A2

Ue through L1, L2 L3 RSHR....CV3. | 24 -550VAC/DC
RSHR22.. 127/220VAC -15% / +10% RSHR60..DV3.  24-600 +10% VAC/DC
RSHR40.. 230/400VAC -15%/+10%  Max. control input current 3.0 mA
RSHR48.. 277/480VAC -15%/+10% Rated AC frequency 50/60Hz +/-10%
RSHR60.. 346/600VAC -15% /+10%  Response time input to output* 100 ms
RSHRM...v34 400-480VAC -15% /+10% Dielectric strength
RSHRM...V35 220-480VAC -15% / +10% Dielectric withstand voltage
Rated AC frequency 50/60Hz +/-10% Input to heatsink 4 kVrms
Rated insulation voltage 630V Rated impulse witshtand voltage 6 kV (1.2/50ps)
Dielectric strength
Dielectric withstand voltage
Supply to input 4 kVrms
Supply to heatsink 4 kVrms

Rated impulse witshtand voltage

6 KV (1.2/50s)

General Specifications

* During idling condition

Ramp up time 1...10s Phase loss
RSHR...V38 0...1s Phase loss alarm*2 2 LED, red (blinking at 2Hz)
Ramp down time 0...30s Motor PTC alarm input P1, P2 Acc. to DIN 44081 and
RSHR...V38 0...1s DIN 44082-1
Initial torque 0...70% Form designation Form 1
Status indicator LEDs Auxiliary relays:
Power supply ON LED, green (continuous) End of ramp relay activation Normally open (21,22)
Ramping LED, yellow (intermittent) Over-temperature, phase
End of ramp LED, yellow (continuous) sequence, phase loss alarm  Normally closed (11, 22)

Ramp/ End*" (RSHR...V38)
Delay*' (RSHR...V38)
Over-temperature alarm
Device alarm
Motor PTC alarm
Wrong phase sequence*?

LED, yellow (intermittent/continuous)
LED, yellow (continuous)

LED, red (intermittent)
LED, red (continuous)
LED, red (intermittent)

Auxiliary relay contact capacity 3 A, 250 VAC

3 A, 30VDC
Weight approx. 1.3kg
Housing material conforms to UL 94 VO
Mounting DIN Rail 35 mm

*1In the RSHR..V38 versions, the same LED is used to indicate both Ramping and End Ramp status. When the RSHR is in ramping mode, the LED will be inter-
mittently ON. Once the Ramping is completed, the same LED will go fully ON indicating End of Ramp. The delay feature available in the RSHR...V38 does not
allow the compressor to start prior to 5 mins. from last ramp down. During this waiting period the Delay LED will be intermittently ON.

*2 Detection of these alarm conditions is

made during power-up of the device.

*3Phase loss alarm applies on loss of L3 only. For RSHRM, phase loss alarm applies on loss of any of the 3 phases (L1, L2 or L3). During operation, the
RSHRM will issue an alarm and performs shut down in case ALL 3 phases are lost. This will prevent a DOL start when the supply is restored, in case the 24V

external supply remains present.

Operation Diagram
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Motor voltage

Ramp-up time 1 to 10 s. Time from zero load voltage to full load voltage.
Ramp-up time 0 to 1s for RSHR...V38

Ramp-down time 0 to 30 s. Time from full load voltage to zero load voltage.
Ramp-down time 0 to 1s for RSHR...V38

Initial torque 0 to 70% voltage at the start of the ramp-up function.

Time




RSHR 3-Phase

Connection Diagram - In Delta
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24-550VAC/DC

11 3/L2 5/L3

/L1 3/L2 5/L3

24-550VAC/DC

ov ov
MTn np o ! L — L 0 oh n I ]I il 1)
L1 L2 L3 L1 L2 L3
s s osos"' 2 __ s o osos" 1 __
— e o e e B
nanwne 1 BALA 5 nwerc— ¥ L E
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e B, g e e e B G
RSHRM25CV33 RSHRM25CV33
SISlESISIoLES]
?_GIP Ti T2 T3 ?QPQQGD@@{JDQH T2 T3
O OO0 - O 0O
[ g s s s (e g
L1 L2 L3
T T2 T3

NOTES:

1. A3, A4 24VAC/DC used only for RSHRM models

2. A1, A2 24-660VAC/DC for RSHR60..DV33 models

3. In order to have the motor rotating in an another direction it is necessary to swap 2 motor windings as indicated.
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CARLO GAVAZZI
Connection Diagram - In Line
L1 3/L2 53
24-550VAC/DC
ov
o noh o [ ][ il 1
O O O L1 L2 L3
s o @@@@u L2 L3
e e o
P i E
——— woom g7 8
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INFE. TORSUE ‘:‘;@,‘ilm g
REHRM25CV3A
?0})@@@@@@@1_1 _—
= O O O T1 T2 T3
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Vi

NOTES:
1. A3, A4 24VAC/DC used only for RSHRM models
2. A1, A2 24-660VAC/DC for RSHR60..DV32 models

Terminal Diagram
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AC MOTOR CONTROLLER

® @ ®

A1, A2:Control input

A3, A4: External
supply

P1, P2:PTC input
11, 22: Alarms (NC)

21, 22: End Ramp
relay activation (NO)

Note: A3, A4 are only
used for the
RSHRM... versions

rhot usedy 4

L3

AC MOTOR CONTROLLER

® © 900 Le
CARLO GAVAZZI
a e AP
RAMPUP — —
POWER ON - 0F St
RAMP/END v
DELAY ~ -
RAMP DOWN — —
OVERHEAT (' ~ tsec.
?LOSS
'WRONG® \\”/,
INIT. TORQUE — -
P1oP2 121 22 L ~70%
000000000
00000, .

T

® @ ®

| IS ) IS ) S

A1, A2:Control input

A3, A4: External
supply

P1, P2:PTC input
11, 22: Alarms (NC)

21, 22: End Ramp
relay activation (NO)

Note: Applies only to RSH...V38 versions
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Dimensions
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2212 =215 2 52

115
1042
90
000000
IOROR)
105

58

150

158.5

All dimensions in mm

NOTE: Panel mounting bracket is an accessory that has to be ordered separately

Short Circuit Protection

Type of coordination: 1

UL rated short circuit current

Class J (Fast Acting) fuse rating

RSHR22...
RSHR40...
RSHR48...
RSHR60...

RSHR22...
RSHR40...
RSHR48...
RSHRE60...

V32/4/8
V32/4/8
V32/4/8
V32/4/8

V33/56
V33/56
V33/56
V33/56

RSHR..25.V3.

RSHR..32.V3.

10kA when protected by fast
acting Class J fuses*

10kA when protected by fast

acting Class J fuses*

80A 110A
70A 125A
80A 125A
80A 125A
150A 200A
125A 200A
150A 200A
150A 200A

Type of coordination: 2

Rated short circuit current

Semiconductor fuse

* such as series JLS from Littlefuse

10kA when protected by
semiconductor fuses
Ferraz Shawmut

model, A70 QS60-4

10kA when protected by
semiconductor fuses

Ferraz Shawmut

model, A70 QS100-4
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Wiring Diagram
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I S2(OFF) E+
S L1 L2 L3
: Motor __ | P1
i Motor .PTCt Al %
i : 1 protection input = P2
K i Contactor : i relay
- I Alarm 11 K SION B/
; EE{l Bypass ON 21 [— A2
! Overload : Common 22
R S Ext. —A3 Al
Supply A yT1
RSHR _rK]_ RSHR U V/T2 W/T3 «
A2
— —
Fig. 1a Fig. 2a Fig. 3a Fig. 4a

L1 L2 L3 J
A1

% A

K

U/T1 V/T2 W/T3

—

Fig. 5a

The RSHR 3-Phase does not
include internal bypass relays.
As such semiconductors can
be damaged by short-circuit
currents during Ramp up,
Ramp Down and Running.
Please note that the motor
controller does not isolate the
motor from the mains.

Figure 1: Protection of the
device when using fuses.
Protection with semiconduc-
tor fuses is intended to pro-
tect the motor feeder and
motor controller from damage
due to short-circuit.

Figure 2: Protection using a
thermal-magnetic motor
protection relay.

The motor feeder is protected
but damage to the motor
controller is possible. When
motor failure occurs, if part of
the motor winding limits the
fault current and the motor
feeder is protected, this type
of protection can be consid-
ered acceptable.

Figure 3: Secondary con-
ductors.

3.1: Control using a 2-position
switch

When K is closed, the control
input is supplied to A1, A2 and
soft starting of the motor is
performed. When K is opened,
soft stopping is performed.

3.2: Motor PTC input

When the motor PTC sensor
is connected to P1, P2 the
motor controller detects over-
heating of the motor wind-
ings.

3.3: Auxiliary Relays

The Alarm relay 11, 22 (NC)
can be connected in series
with the supply to the coil of a
mains contactor. The End of
Ramp relay 21, 22 (NO) can
be used in series with the
supply to the coil of an exter-
nal bypass contactor.

Figure 4: Control using ON
and OFF push buttons

Pushing S1 soft starts the
RSHR. Pushing S2 soft stops
the RSHR. K is an auxiliary

IEC

contact of the mains contac-
tor.

Figure 5: Control using 2
phases

Connecting input A1, A2 to
two of the incomming lines
will soft start the motor when
K is operated. When K is
switched off, the motor will
stop (no soft stop).

Note: In the indicated wiring
diagram the RSHR is config-
ured In Delta. Models
RSHR...V32/V34/V38 should
be configured In Line as
shown in the Connection dia-
gram

i Fuse

—

i Contactor

Overload

RSHR

i Motor
i protection
s relay

K| RSHR

Fig. 2b

Stop  start
1

A1 K a2

Fig. 4b

E

Fig. 5b

NEMA
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Operations diagram for RSHR 3-Phase

Diagram 1a: Normal Operation Diagram 1b: Normal Operation for RSHRM models

Mains Supply L1, L2, L3 Mains Supply L1, L2, L3

Control Input Uc External Supply Us

Motor Supply T1, T2, T3 - Control Input Uc

Power ON LED Motor Supply T1, T2, T3
Power ON LED

End Ramp auxiliary relay

End Ramp LED End Ramp auxiliary relay _
Ramping LED 111 111 End Ramp LED I

Ramping LED 100 100
Diagram 2a: Device over-temperature alarm Diagram 2b: Motor PTC alarm
Mains Supply L1, 12,15 | DN BN MensSuwpylil2l3 | D
Extomal Supply Us' | D BN Exteral Supply Us' | O B
Device over-temperature - Device over-temperature -
Control Input Uc | s e Control Input Uc I A4 e |
Motor Supply T1, T2, T3 - ‘ Motor Supply T1, T2, T3 _ ‘
Alarm auxiliary relay _ Alarm auxiliary relay _
Overheat alarm LED 100N R Overheat alarm LED I
Diagram 2c: Phase sequence Diagram 2d: Phase sequence for RSHM models
Mains Supply L1,L2,L3 | (NS Mains Supply L1, L2, L3 | e
Control Input Uc _ External Supply Us ___
Motor Supply T1, T2, T3 Control Input Uc _
Alarm auxiliary relay I Motor Supply T1, T2, T3
Wrong ¢ alarm LED BONNRNRRNRRRRRNR Alarm auxiliary relay | e

Wrong ¢ alarm LED IIIIIIIIIIIII
Diagram 2e: Phase loss on POWER UP Diagram 2f: Phase loss on POWER UP for RSHRM models

L3 missing L3 resume I'_-; le_iis?nr\g‘ Resume

Mains Supply L1, L2, L3 J&__ Mains Supply L1, L2, L3 || \/ ‘ |
Control Input Uc | | ] External Supply Us | I e e
Motor Supply T1, T2, T3 | Control Input Uc -
Alarm auxiliary relay _ Motor Supply T1, T2, T3 |
Phase loss alarm LED 1 111 Alarm auxiliary relay | | I

Phase loss alarm LED I I I I I I I I I I
Diagram 2g: Phase loss during OPERATION Diagram 2h: Phase loss during OPERATION for RSHM models

L1,L20R L1, L2 AND
L3 missing L3 resume L3 missing L3 resume L3 missing Resume L3 missing Resume

Mains Supply L1, L2, L3 Mains Supply L1, L2, L3
Control Input Uc

Motor Supply T1, T2, T3

External Supply Us

f

Al

Control Input Uc
Alarm auxiliary relay Motor Supply T1, T2, T3

Phase loss alarm LED Alarm auxiliary relay

Phase loss alarm LED

Diagram 3a: Normal Operation for RSHR..V38 models Diagram 3b: Delay ON

Mains Supply L1, 12,13 | I Mains Supply L1, L2, L3

Control Input Uc _ Control Input Uc

Motor Supply T1, T2, T3 - Motor Supply T1, T2, T3

Power ON LED [ Power ON LED

End Ramp auxiliary relay | | End Ramp auxiliary relay | | | |
Ramp / End Ramp LED l l - l l Ramp / End Ramp LED l l - l l l l .
Delay LED [ Delay LED g

5 mins.

* External supply applies to RSHRM models only
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Operations diagram for RSHR 3-Phase (cont.)

Notes:

Note 1: In the RSHRM models, the POWER ON Led does not give any indication
to the presence of the mains voltage at L1, L2 and L3, since it goes ON only once
the external supply is applied.

Note 2: The number of starts per hr. and overload cycle values should always be
taken in consideration when the control input is cycled.

Note 3: Over-temperature is checked before Phase loss and Phase sequence
alarms. The alarms will be activated as soon as the supply is applied.

Note 4: Apart from the RSHRM models, a Phase loss on L1 or L2 will cause the
device to reset.

Overload Cycle & Starting Duty

Note 5: When a motor PTC is connected, electromagnetic noise may be conduct-
ed into the unit. Thus if abnormal function is observed, the use of of ferrite beads
on the PTC wire (at the unit end) is recommended.

Note 6: Phase loss and Phase sequence are only checked on start up. In the case
of the RSHRM, a phase loss of ALL 3 phases is detected during operation (ramp-
ing and running).

Note 7: Following Ramp Down, the Delay LED remains ON for 5 mins. or until the
mains supply is present, whichever is the shortest. The compressor will not start
in case of an attempt to start during the Delay period. Once the 5 mins. have
elapsed the compressor will start as long as the control signal remains present.

Overload profile

In: AC-53a: x- Tx : F-S
where: In = nominal current through RSHR
x = overload current as a multiple of In
Tx = duration time for the controlled overload currents
during starting
F = duty cycle (expressed as a percentage)
S =no of starts/hr.

The following tables indicate the allowable no. of starts as per
Overload profile: In: AC-53a: 4-4: 50-S

Table 2: RSHRxx25yV3., where xx = 48, 60 or M andy = C
orD

Table 1: RSHRxx25CV3., where xx = 22 or 40
26
oa I\__JTa|=40°C
22 \

wl N\

Ta 550°C

\/Ta =|60°C

<3

\§

Nominal Current In (AACrms)
>

0 50 100 150 200 250 300 350 400 450
No. of starts per hr.
Multiple devices can be used with Omm spacing

Table 3: RSHRxx32yV3., where xx = 22, 40, 48, 60 or M and
y=CorD

26

EYRAN
Ta| = 40°C

52 W\
[&]
g% Ta = 50C
= 18
5 16 Ta = 60°Q
3 1y ——
_g R ]

12
2 o T T —

8 —
0 50 100 150 200 250 300 350 400 450

No. of starts per hr.

34
32
30
28
26
24

=40°C

Nat

2 >T<a 50°C
20 Ja =60°C
s >
16
14
12
10

Nominal Current In (AACrms)

50 100 150 200 250 300 350 400 450
No. of starts per hr.

The indicated current ratings apply only when a clearance of 30mm is applied on
each side of the device. When multiple devices are used with Omm spacing, a
15% derating factor on current rating is required for surrounding ambients up to
50°C

The indicated current ratings apply only when a clearance of 50mm is applied on
each side of the device. When multiple devices are used with Omm spacing, a
15% derating factor on current rating is required for surrounding ambients up to
50°C



Motor Controllers

AC Semiconductor Motor Controller

Type RSHR MIDI

Product Description

g 2

¢ Soft starting and stopping of 3-phase
induction squirrel cage motors
e 2-phase control with integral bypassing of
semiconductors
¢ Low inrush and reduced vibration during starting
¢ Rated operational voltage: up to 600 VAC, 50/60Hz
¢ Rated operational current: up to 18A AC-53b
e Multivoltage option with a range of 190 - 530 VAC*
e LED status indicators
e Optional device over-temperature protection
e Optional auxiliary relay for end of ramp
¢ DIN rail mounting
* requires external supply

Ordering Key  RSH R 48 18 B V21

The RSHR Midi is a compact
easy-to-use AC semiconduc-
tor motor controller. With this
controller 3-phase motors
with nominal currents up to

are bypassed by internal elec-
tromechanical relays. Starting
and stopping time as well as
initial torque can be indepen-
dently adjusted by built-in

H-line Motor Controller |
Rotary Ramp profile setting
Rated operational voltage

Rated operational current
Control voltage

18A can be soft started potentiometers. Options

and/or soft stopped. The LEDs indicate the status of

RSHR Midi controls 2 phases the controller including an

only, one phase is continously  alarm status in case of over-

connected to the load. Soft temperature in the RSHR...V21

starting and soft stopping is models. The RSHR Midi

achieved by controling the comes with an integrated

motor voltage. During running  heatsink and is ready to

operation the semiconductors  mount on DIN rail.

Type Selection

Type Rated Operational Rated Operational Control Voltage Options
Voltage Ue Current le Uc

RSHR: H-line 22: 127/220VACrms, 50/60Hz 06: 6A AC-53b B: 24 to 110VAC/DC V20: Basic

motor controller 40: 230/400VACrms, 50/60Hz 12: 12A AC-53b & 110 to 480VAC V21: End of Ramp

with rotary settings ~ 48: 277/480VACrms, 50/60Hz 18: 18A AC-53b Relay & Over-
60: 346/600VACrms, 50/60Hz Temperature
M: 190-530VACrms, 50/60Hz Protection

Selection Guide

Rated operational Rated operational current I,

voltage Ue 6A AC-53b 12A AC-53b 18A AC-53b

220VACrms RSHR2206BV20 RSHR2212BV20 RSHR2218BV20

400VACrms RSHR4006BV20 RSHR4012BV20 RSHR4018BV20

480VACrms RSHR4806BV20 RSHR4812BV20 RSHR4818BV20

600VACrms RSHR6006BV20 RSHR6012BV20 RSHR6018BV20

190-530VACrms RSHRMO06BV20 RSHRM12BV20 RSHRM18BV20



RSHR MIDI
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Load Ratings
RSHR22..BV.. RSHR2218BV..
RSHR40..BV.. RSHR4018BV..
RSHR48..BV.. RSHR4818BV..
RSHRM..BV.. RSHRM18BV.. RSHR60..BV..
IEC rated operational current le (AC-53b) RSHR..06.... 6A 6A
RSHR..12... 12A 12A
RSHR..18... 18A 18A

Overload cycle according to EN/IEC 60947-4-2

@ 40°C surrounding temp. RSHR..06...  6A: AC-53b:4-5:4 6A: AC-53b: 4-5:3
RSHR..12...  12A: AC-53b:4-5:50 12A: AC-53b:4-5:14
RSHR..18.. 18A: AC-53b:4-5:50 18A: AC-53b:4-5:50

Overload cycle according to EN/IEC 60947-4-2

@ 50°C surrounding temp. RSHR..06...  6A: AC-53b:4-5:26 6A: AC-53b: 4-5:8
RSHR..12...  12A: AC-53b:4-5:62 12A: AC-53b:4-5:26
RSHR..18.. 18A: AC-53b:4-5:62 18A: AC-53b:4-5:62

Overload cycle according to EN/IEC 60947-4-2

@ 60°C surrounding temp. RSHR..06...  6A: AC-53b:4-5:62 6A: AC-53b: 4-5:26
RSHR..12...  12A: AC-53b:4-5:80 12A: AC-53b:4-5:50
RSHR..18... 18A: AC-53b:4-5:110 18A: AC-53b:4-5:110
Number of starts per hour @40/50/60°C RSHR..06... 250/ 100/ 50 275/ 200/ 100
RSHR..12...  60/50/40 150/ 100/ 60
RSHR..18... 60/ 50/ 30 60/ 50/ 30
Minimum load rating 0.25kW 0.25kW 0.25kW
Motor Ratings
IEC rated operational current le (AC-53b) 6A 12A 18A
Assigned motor rating @60°C/UL rating @60°C  220VACrms 1.1kW/ 1.5HP 3kW/ 3HP 4kW/ 5HP
400VACrms 2.2kW/ 3HP 5.5kW/ 7.5HP 7.5kW/ 10 HP
480VACrms 2.2kW/ 5HP 5.5kW/ 7.5HP 7.5kW/ 10HP
600VACrms 3kW/ 5HP 7.5kW/ 10HP 11kW/ 15HP
General Specifications Input Specifications
Ramp up time 0.5...10s Rated control input voltage Uc
+/- 1.5 on max. A1:A2 24 -110VDC/AC
Ramp down time 0.5...20s A1:A3 110 - 480VAC
+/- 4s on max. Rated AC frequency 50/60Hz +/-10%
Initial torque 0...85% Max. control input current A1:A2  5mA
Status indicator LEDs A1:A3  5mA
Power supply ON LED, green Min. control input current A1:A2  1mA
Ramping LED, yellow AT:A3  1mA
Bypass relay ON LED, yellow Dielectric strength
Over-temperature alarm*  LED, red Dielectric withstand voltage
Auxiliary relay* Normally open (11, 12) Input to heatsink 3.5 kKVrms
Auxiliary relay contact capacity”  3A, 250VAC Rated impulse withstand voltage 6 kV (1.2/50us)
3A, 30VDC
Form designation 1
Weight 8009 (approx.)
Mounting DIN Rail 35mm

Housing material Polyamide
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Environmental Specifications

’ .. 2

Operating temperature -20°C to +60°C
(-4°F to +140°F)
Storage temperature -50°C to +85°C

(-58°F to +185°F)

Relative humidity

<95% non-condensing
@40°C

Pollution Degree

3

Degree of Protection

IP20 (EN/IEC 60529)

Supply Specification

Installation category

Installation Altitude

Above 1000m derate linearly
by 1% of unit FLC per 100m
to a maximum altitude of
2000m

Vibration
Sinosodial (IEC 60068-2-6)

13 to 25Hz: 2.0mm peak
25 to 150Hz: 20m/s?

External Supply Specifications

Rated operational voltage
Ue through L1, L2 L3

RSHR22..
RSHR40..
RSHR48..
RSHR60..

127/220VAC -15% / +10%
230/400VAC -15% /+10%
277/480VAC -15%/+10%
346/600VAC -15% /+10%

External supply voltage Us,
A4:A5*

24VDC/AC -15% / +10%

Rated AC frequency

50/60Hz +/-10%

Maximum supply current

265mAAC, 140mADC

Minimum supply current

195mAAC, 100mADC

Dielectric strength

RSHRM  190-530VAC
Rated AC frequency 50/60Hz +/-10% Dielectric withstand voltage
Rated insulation voltage 630V, accord. to Supply to input 2.5 kVrms
EN 60947-1 Supply to heatsink 2.5 kVrms
Dielectric strength * Applicable to RSHRM models only
Dielectric withstand voltage
Supply to input 4 kVrms
Supply to heatsink 4 kVrms
Supply to external supply 2.5 kVrms
Rated impulse withstand voltage 6 kV (1.2/50us)
Conductor Data
Line conductors: Secondary conductors:
L1,L2,L3,T1, T2, T3 A1, A2, A3, A4, A5, 11, 12
according to EN 60947-1 according to EN 60998
flexible 2.5 ... 10mm? flexible 0.5 ... 1.5mm?
2.5 ... 2 x 4mm? flexible with ferrule 0.5 ... 1.5mm?
rigid (solid or stranded) 2.5... 10mm? rigid (solid) 0.5 ... 2.5mm?
flexible with ferrule 2.5 ... 10mm? UL/CSA rated data AWG22...12
UL/CSA rated data Terminal screws 7xM3 (cage clamp)
flexible AWG14...8 Tightening torque 0.5Nm (4.51b.in) with
AWG14...2 x 10 Philips bit 0
rigid (solid or stranded) AWG14...8 Stripping length 6.0mm
Terminal screws 6xM4 (cage clamp)
Tightening torque 2.0Nm (17.7lb.in) with
Posidrive bit 2
Stripping length 8.0mm
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CARLOD GAVAZZI
Standards
Approvals UL, cUL listed (E172877) Fast transient immunity
CSA (204075) (EN 61000-4-4) Output 2kV, PC1 (4kV, PC2)

Markings CE Input 2kV, PC1
EMC (Electromagnetic compatability) Surge immunity (EN 61000-4-5)
accord. to EN/IEC 60947-4-2 Output: line to line 1kV, PC1

Wire conducted emission Class A line to ground 2kV, PC1

Radiated emission Class A Input: line to line 1kV, PC2 (500V, PC1)

ESD Immunity
(EN 61000-4-2)

4kV contact, PC2
8kV air discharge, PC1

line to ground

2KV, PC2 (500V, PC1)

Radiated RF immunity
(EN 61000-4-3)

10V/m, PC1 (80-1000MHz)

Voltage dips and interruptions

(EN 61000-4-11)

0% Ue & Uc, 20ms, PC2

40% Ue & Uc, 200ms, PC2
70% Ue & Uc, 5000ms, PC2

Conducted RF immunity

(EN 61000-4-6)

140dBuV, PC1 (0.15-80MHz)

Note: EMC testing was performed with the RSHR connected to representative motor loads of 1.1/ 4.0kW. The EMC performance of the controller would eventu-

ally have to be evaluated with the controller connected and fitted as part of the complete system in the end application.

L3 o o o
Terminal Diagram Dimensions
LT L
S & @
1 3 5 (e~ —
®, @ &, i
®DD D 008 88
=
{fn:cwvmlAz A3 A4 As' 5 E g -
RSHRM18BV21 v H H @
POWER ON ] IRV E ‘9_ 0 B
RAMPING ] :\ /1
ByPass ] 057 10 sec.
RAMP UP
OVERHEAT [__] OR300
7\\//14 £ @t @l @. m
S 4 W, O
0.5: :ZDsec_ g —
5 99107
RAMP DOWN 8 45*0’3 1 17*0’5
o
o
PTG L1,L2,L3: Mains supply 126207
L o 2 T1, T2, T3: Motor supply
112 . ; —
A1, A2, A3: Control input o — @
Pl A4, A5: External supply for = —_
— RSHRM ... models KT
11,12: End of ramp (NO)

T1 T2
@ © @,
1 1

for RSHR...V21
models

All dimensions in mm
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Connection Diagram
L1 L2 L3
@L1 L2 @LS
1 3 5
24-110VAC/DC " T 24VAC/NDC* L1 L2 L3
v ® ® @f @® (used in RSHRM models only)
110-480VAC—T AT = A4 As
O psHRM1gBY21 v
POWERON [ 4\\ //7
RAMPING ] >SN
ByPass (] “-5;5‘2;“’ see. K a K7 |
OVERHEAT [ ‘ Z Z& Z&
[OR o T I
OI:A/MP DO;I?‘IO - %
oy o B
= - H
0~ ~85% ‘()
INIT. TORQUE
1112
&—1+— T1 T2 T3
2E080® Max. 250VAC/30VDC, 3A

T1 T2 T3
g @ ®

M
3~

(used only on RSHR...BV21 models)

* For the 24VDC external supply, CG power supply model SPD24051 can be used

Short circuit Protection (according to EN/IEC 60947-4-2 and UL 508)

Type of coordination: 1
UL rated short circuit current

RSHR..06BV21

RSHR..12BV21

RSHR..18BV21

5kA when protected
by RK5 fuses*

10kA when protected

by RK5 fuses*

10kA when protected

by RK5 fuses

RK5 fuse

220VACrms
400VACrms
480VACrms
600VACrms

TRS12R 12A
TRS12R 12A
TRS12R 12A
TRS12R 12A

TRS20R 20A
TRS30R 30A
TRS20R 20A
TRS20R 20A

TRS30R 30A
TRS35R 35A
TRS30R 30A
TRS35R 35A

Type of coordination: 2
Rated short circuit current

Semicondu

* 10kA for RSHR60

ctor fuse

models

10kA when protected
by semiconductor fuses

Ferraz Shawmut
25A, Class URC

Art. No. 6.9 CP gRC 145125 Art. No. 6.9 CP gRC 14.51 40

10kA when protected

by semiconductor fuses

Ferraz Shawmut
40A, Class URC

10kA when protected
by semiconductor fuses

Ferraz Shawmut
40A, Class URC

Art. No. 6.9 CP gRC 14.51 40
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Operation Diagram

Motor voltage

® @ &

e @®

100% —+— ®

P Time

Cleledelalele

ONCHC)

@ Ramp-up time 0.5 to 10 s. Time from zero load voltage to full load voltage.

® D @

@ Ramp-down time 0.5 to 20 s. Time from full load voltage to zero load voltage.

@ Initial torque 0 to 85% voltage at the start of the ramp-up function.

Operation Diagrams for RSHR MIDI

Diagram 1: Normal Operation

Mains supply L1, L2, L3
External supply A4, A5*
Motor supply T1, T2, T3
Control Input Uc

End of ramp **
Auxiliary output relay

Power ON LED
Ramping LED

Bypass LED
Overheat alarm LED**

Mains supply L1, L2, L3
External supply A4, A5*
Motor supply T1, T2, T3

Control Input Uc

End of ramp **
Auxiliary output relay

Device over-temperature
Power ON LED
Ramping LED

Bypass LED

Overheat alarm LED**

Diagram 3: Over-temperature alarm during bypass mode **

Mains supply L1, L2, L3
External supply A4, A5*
Motor supply T1, T2, T3

Control Input Uc
End of ram

Auxiliary ou%l:t relay
Device over-temperature
Power ON LED
Ramping LED

Bypass LED

Overheat alarm LED**

* Applicable to RSHRM models only
** Applicable to RSHR ...BV21 models only

pee———————p— e
I e 0
= i
——

|

Note: for proper operation of RSHRM models always remove mains supply voltage before switching off external power supply.
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Wiring Diagram
2k A 1 L2 L3
H |:| i Fuse : :
L Pl Ext. A4
: _ AtHZ
: i Motor Supply — A5
P : :Igprotection
K ) jContactor : ! Relay o (
: E or _I
i[> End of Ramp _\‘I AS
i Overload : nd o amp11
i UM VT2 W3

RSHR -] RSHR

Fig. 1a Fig. 2a Fig. 3a

S2(OFF) [ N -\ =N\

L1 L2 L3 : : '
Ext. — A4 Ext. — Ay " :
A5 Supply —Ag--; : :l ‘

stoN Br /k Supply AT §1
H + Contactor

A1 A3 || : A3
+ Overload
= |
4A2 or A3 U/T1 V/T2 W/T3 RSHP =
Fig. 4a Fig. ba Fig. 6a

IEC
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Wiring Diagram (cont.)

éFuse o) o
o)
: Motor Ext. — ! Ext. — AL : :
: ! protection Supply — Supply + 5 | Contactor Pl ire
i Contactor ire|ay I : 8 :
8 Overload
i Overload -}--
RSHP R
RSHR K RSHR s K
Fig. 1b Fig. 2b Fig. 5b Fig. 6b
A2
Stop  start K or
1 A1 2 A3
K
Fig. 4b
NEMA
The motor controller provides  Figure 2: Protection using a motor is performed. When K Figure 5: Control using 2
by-passing of the semicon- thermal-magnetic motor is opened, soft stopping is phases

ductors during running opera-
tion. Therefore the semicon-
ductors can only be damaged
by short-circuit currents dur-
ing ramp-up and ramp-down.
Please note that the motor
controller does not isolate the
motor from the mains.

Figure 1: Protection of the
device when using fuses.
Protection with semiconduc-
tor fuses is intended to pro-
tect the motor feeder and
motor controller from damage
due to short-circuit.

protection relay.

The motor feeder is protected
but damage to the motor
controller is possible. When
motor failure occurs, if part of
the motor winding limits the
fault current and the motor
feeder is protected, this type
of protection can be consid-
ered acceptable.

Figure 3: Secondary con-
ductors.

3.1: Control using a 2-position
switch.

When K is closed, the control
input is supplied to A1, A2 or
A3 and soft starting of the

performed.

3.2: Auxiliary Relay

(For RSHR...BV21 models)
The End of Ramp relay 11, 12
(NO) can be used in series
with the supply to the coil of
an external bypass contactor.

Figure 4: Control using ON
and OFF push buttons
Pushing S1 soft starts the
RSHR. Pushing S2 soft stops
the RSHR. K is an auxiliary con-
tact of the mains contactor.

Connecting input A1, A3 to
two of the incomming lines
will soft start the motor when
K is operated. When K is
switched off, the motor will
stop (no soft stop). This con-
figuration does not apply to
the RSHRG0.... versions.

when
voltage

Figure 6: Control
using operational
greater than 480V
Connecting A1 to Neutral and
A3 to one of the incoming
phases (or vice-versa) will soft
start the motor when K is
closed. When K is opened, the
motor will stop (no soft stop).

Accessories - External Power Supply 24VDC - SPD 24051

Rated input voltage 100-240 Voltage trim range 21.6 - 28.8VDC
Voltage range AC 90 - 265VAC Output voltage accuracy +1%

DC 120-370VDC Output current 0.21A
Frequency range 47 - 63Hz

For further details refer to Carlo Gavazzi SPD series datasheet
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