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EATON'S CROUSE-HIND

SCSR combination motor starter receptacle

Accessible & Smart

Easy portability, lower risk and less downtime.

Creative thinking and reliable solutions. That's what
you need in the world's most demanding
environments, and that's what Eaton delivers with its
new Crouse-Hinds series SCSR combination motor
starter receptacle.

Accessible.

The SCSR is a combination motor starter with added quick-
connect Crouse-Hinds series Arktite, Powermate, or IEC
Receptacles. It protects equipment from overload or short circuit
conditions and is available with either a disconnect or a circuit
breaker. The added receptacle allows the product to be
connected and disconnected quickly, catering to portable
applications where the customer wants the flexibility to quickly
connect or disconnect their loads while providing the short
circuit and motor protection to their motors and significantly
reducing the customer's downtime.

Smarter.

The SCSR comes with an optional smart motor control and fault
diagnostics capability that allows the customers to control and
monitor their loads remotely. The SCSR can be bought with
optional C445 Motor management intelligent relay that offers
industry-leading protection, diagnostics, and energy usage
analytics.

Advanced motor management, extensive communications,
superior diagnostics, integrated logic, ground fault detection, and
protection make Smart SCSR with the C445 option ideal for
critical motor applications where uptime is vital. The Smart SCSR
with C445 is connectable to other devices, including a network
gateway and the cloud.
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SCSR smart combination motor starter receptacle

Application

The SCSR incorporates a combination starter with a receptacle for quick-connect motor control and fault diagnostics. It provides equipment
protection from overload and short circuit conditions while offering local and remote motor control, preventing energization under all
preceding conditions, and connectivity via a wireless gateway or the hardwire. The SCSR smart combination motor starter receptacle offers a
wide range of protection devices and is suitable for the following applications:

e Chillers and HVAC air handlers
*« OEM skid manufacturers

* Industrial manufacturing
* Marine

» Food and beverage

» Pharmaceutical

« Portable power/power generation

* Qil and gas

Certifications
« UL Listed to UL 508A and cUL

Enclosure types:

* NEMA 4: painted steel

* NEMA 4X: 316 stainless steel

* NEMA 3R: 200A (painted steel)

Materials

* Enclosure, external hardware
— 316 stainless steel, painted
steel

» External latching hardware —
chrome-plated steel

* Internal mounting plate —
powder-coated steel

* Internal hardware — zinc-plated
steel

Electrical ratings

Motor starters:

» Single, three-phase

 Full voltage, Non-reversing
* NEMA sizes 00 - 5

+ |EC sizes 7A — 185A

* Up to 150 HP

MCP Circuit breakers:

+ 3-pole, 600 VAC

» 3A through 250A

Thermal magnetic circuit
breakers

» 3-pole, 600 VAC
* 15A through 225A
Disconnect switches
* 3-pole, 600 VAC
+ 30A through 400A

10KA rms short circuit
rating (480V breakers, fused
disconnects)

Features

+ Overload and short circuits protection with a
receptacle for emergency and portable loads

* Mechanically interlocked door - Flange handle
mechanism is provided with a latch inside the
door to lock the door when in ON position

» Straight through wiring with line lugs at the top,
load lugs at the bottom

* Option between NEMA Freedom series starter
and IEC XT series starter with padlockable
fusible switches or MCPs/Thermal-magnetic
circuit breakers

* Rugged 30 mm 10250T pilot devices are used
with selectable cover control options

* CPT (Control Power Transformer) option available
to step down primary voltage to secondary
voltage, which supplies secondary power to
controlled components

* Ambient operating temperature -25°C to +55°C
(vs. NEC standard operating temperature of
-10°C to + 40°C)

Receptacle Features:

» Factory-installed Crouse-Hinds series
receptacles: NEC Arktite™ and Powermate™ in
30A - 200A, IEC 60309 AH series in 20A -100A

* Innovative E-Lock™ electrical interlock system
automatically switches off when the plug
is removed under load and does not allow
switching on when a plug is not engaged
(prevents current flow to the receptacle when
the plug is not connected)

C440 Overload Relay Features:

» Electronic design provides improved capabilities
versus thermal overload relays

» Status LED provides visual notification of
impending trip

» Faster response time under phase loss and
phase unbalance conditions

 Built-in ground fault protection capabilities,
eliminating the need to purchase and install
separate CT's and ground fault modules

+ Solid-state electronic overload providing reliable,
accurate, and value-driven protection while
helping reduce inventory carrying costs with
wide FLA adjustment (5:1) and selectable trip
class

Optional C445 Overload Relay Features:

» Configurable load and motor system coverage
using advanced monitoring and protection
algorithms

» Multiple predefined operating modes (Setup for
Direct Operation Mode by default)

» User interface door mounted display included

» Power Xpert in control configuration and
monitoring software tool

 Four digital 120VAC inputs

Three relay 120VAC outputs: 2NO, TNO/NC
» Communication Options

Modbus RTU (standard)

+ Ethernet (requires field installable C445XC-E
Ethernet module)

PROFIBUS (requires field installable C445XC-P
Profibus module)

Options available through the ETO team
(contact factory if needed):

* Real-time clock (RTC)

+ Backup non-volatile memory

 Positive temperature coefficient (PTC)

* Ground Fault Module with Zero Sequence CTs

Integrated logic engine with expandable digital
or analog 1/O

» Thermocouple input
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Power Xpert C445

intelligent motor management relays
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Base module with
field installable
communication card:

The core of the C445
system, the base control
module contains all of the
protection, monitoring
and control algorithms

in addition to on-board
I/O. An interchangeable
communication card

slot allows for various
communications with a
single base unit.

E.T:'N
@ Bl F T 0 FRG

32.65

-~
Lava Ames
- FHD REU

;

LIEEE

“p

Measurement module:

The pass-through design
measurement module
samples current, voltage,
power and energy data
consumed by the electric
motor and continuously
passes it electronically to
the base control module
via a cable connection.

User interface:

Doormounted display enables safe
and complete device diagnostics and
parameter setting without opening
the MCC door. Contextual LCD
buttons provide intuitive navigation
through monitoring menus. Optionally
use control buttons for compact

local control without the need for
hardwiring.

The SCSR smart combination motor starter receptacle with C445 Motor management intelligence relay offers
industry-leading protection, diagnostics and energy usage analytics. Advanced motor management, extensive
communications, superior diagnostics, integrated logic, ground fault detection and protection make SCSR smart
combination motor starter receptacle with C445 option ideal for critical motor applications where uptime is key.

Benefits:

» Advanced diagnostics allow for quick and accurate identification of

the root cause of a fault in line, load and motor conditions

» \oltage loss restart functionality allows for automatic recovery in

the event of under voltage conditions without the need for user

intervention

* Pre-programmed operation modes support fast, easy, errorfree
installation for the majority of applications

« Fully programmable trip and alarm thresholds and time delays

« Extensive current, voltage, power and system operating data

coupled with real-time clock enhances user understanding of their
application

Multiple embedded fieldbus options allow integration of a wide
range of industrial networks without additional modules or supply
power

Ground fault monitoring— the measurement module can be
configured to determine residual, pulse detection

With Brightlayer, we've taken our more than 100 years of industry expertise and
developed a foundation for providing data and insight that matters to you.

Our Brightlayer Industrial suite is built around helping you solve your most critical power

management challenges with a collection of digital solutions, insights and services. Its remote
monitoring application collects and aggregates operational and maintenance data across
manufacturing equipment that uses industry- standard output protocols—including multiple
sources and locations—for a consolidated view of your equipment, processes and facilities.

Compatible with Eaton's Brightlayer Industrial Suite.

for more information, visit www.eaton.com/Brightlayerindustrial
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Advanced protection education

Motor-based protections

Definition

Source

Result

Power Xpert C445 protection

Thermal Overload

A condition in which current
draw to a motor exceeds 115%
of the full load amperage rating
over a period of time for an
inductive motor.

An increase in the load or torque that is being
driven by the motor.

A low voltage supply to the motor would
cause the current to go high to maintain the
power needed.

A poor power factor would cause above
normal current draw.

Increase in current draw. Current leads to heat
and insulation breakdown, which can cause
system failure.

Additionally, an increase in current can
increase power consumption and waste
valuable energy.

Thermal trip behavior is defined by UL, CSA and IEC standards.
Trip class is settable from 540 by 1.

Provides power factor monitoring and low voltage protection
features.

Jam

Similar to thermal overload in
that it is a current draw on the
motor above normal operating
conditions.

Mechanical stall, interference, jam or seizure
of the motor or motor load.

The motor attempts to drive the load, which
has more resistive force due to the mechanical
interference. In order to drive the load, the
motor draws an abnormal amount of current,
which can lead to insulation breakdown and
system failure.

Provides a configurable Jam setting that is active during “motor run
state” to avoid nuisance trips.

Trip Threshold 50-400% of FLA.
Trip Delay 1-20 seconds.

Ground fault
Aline to ground fault.

A current leakage path to ground

An undetected ground fault can burn through
multiple insulation windings, ultimately leading
to motor failure.

The C445 has three methods for detecting ground fault.

1. Residual current ground fault function is part of the original
design for the C445.

2. Pulse ground fault detection function works with a system that
has a pulser installed and can detect pulses from 1to 8 A.
(contact factory)

3. Zero sequence—this uses the C445XG-MOD and CTs to detect a
ground fault that occurs on a high resistance ground or direct
connected ground. This system will detect ground currents
between 30 mA and 10 A.

Imbalanced phases

(voltage & current)

Uneven voltage or currents
between phases in a three-phase
system.

When a three-phase load is powered with a
poor quality line, the voltage per phase may
be imbalanced.

Imbalanced voltage causes large imbalanced
currents and as a result this can lead to motor
stator windings being overloaded, causing
excessive heating, reduced motor efficiency
and reduced insulation life.

Provides two protection settings that address this problem. The user
can choose to set current imbalance thresholds or voltage imbalance
thresholds, each of which can trip the starter. Additionally, both of
these may be monitored through C445's advanced monitoring
capabilities, allowing the customer to notice in real-time when and
where a condition is present.

Phase rotation
(phase-reversal)

One of the three-phase current is
not present.

Multiple causes, loose wire, improper wiring,
grounded phase, open fuse, and so on.

Single-phasing can lead to unwanted motor
vibrations in addition to the results of
imbalanced phases as listed above.

Fixed protective setting that takes the starter offline if a phase drops
below 60% of the ather two phases

Frequency variance
When line frequency is
inconsistent.

Malfunctioning alternator speed regulator, or
poor line quality caused by an overload of a
supply powered by individual sources.

Variations in frequency can cause increases in
losses, decreasing the efficiency of the motor.
In addition, this can result in interference with
synchronous devices.

Advanced monitoring capabilities allow the user to monitor
frequency in real time. Users can also optionally set an alarm or trip
threshold for frequency variations from 70-110%.

Load-based protections

Definition

Source

Result

Power Xpert C445 protection

Under current or low power
Average rms current provided to
the motor falls below normal
operating conditions.

Under current is usually associated with a
portion of the user's load disappearing.
Examples of this would be a broken belt, a
dry-pump (low suction head) or a deadheaded
centrifugal pump.

If under current goes undetected, a mechanical
failure can and has occurred. In the case of a
pump, running a pump dry or running a pump in
a dead-headed condition can cause excessive
heating, damaging expensive seals and
breaking down desired fluid properties.

(€445 has two protection settings to detect this: under current and
low power. Low power is a more consistent way of ensuring
detection as power is linear with motor load, where as current is
not. An unloaded motor may draw 50% of its rated current, but the
power draw will be less than 10% of rated power due to a low
power factor.

High power

The motor load is drawing more
power than it should at normal
operating conditions.

This is typical of batch processing
applications where several ingredients flow
into a mixer. When a substance’s consistency
changes and viscosity increases from what is
expected, the motor may use more power to
blend the mixture. Out-of-tolerance conditions
can be detected using the High Power and
Low Power settings.

If a high-power fault goes undetected, the
result may be a batch of material that does not
meet specification.

Monitors the three-phase real power. If the real power value is
estimated above the set threshold for the set length of time, a fault
is detected and the overload will trip the starter.

Additionally, power can be monitored in real-time.

Line-based protections

Definition

Source

Result

Power Xpert C445 protection

Overvoltage

When the line voltage to the
motor exceeds the specified
rating

Poor line quality

An overvoltage condition leads to a lower
than rated current draw and a poor power
factor. A trip limit of 110% of rated voltage
is recommended. Over voltage can also
lead to exceeding insulation ratings.

Monitors the maximum rms value of the three-phase voltages.
If the rms value rises above the set threshold for the set
length of time, a fault is detected and the overload can trip
the starter or send and display an alarm of the condition. All
line-related faults have an “alarm-no-trip” mode.

Undervoltage

When the line voltage to the
motor is below the specified
rating.

Poor line quality

An undervoltage condition leads to
excessive current draw. This increases the
heating of the motor windings and can
shorten insulation life. A trip limit set to
90% of rated voltage is recommended.

Monitors the maximum rms value of the three-phase voltages.
If the rms value rises above the set threshold for the set
length of time, a fault is detected and the overload can trip
the starter or send and display an alarm of the condition. All
line-related faults have an “alarm-no-trip” mode.
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Catalog number selection

Part number example

ECR2429CDL-33PR64/DB11

SCSR NEMA size 2 combo starter with 70A thermal magnetic breaker,480V/120V CPT, STOP/START push button with red run and
green off lights, 3-pole & 3-wire Powermate receptacle, and C440 9-45A overload relay

EC R242 9

Ec

EC Enclosed control

Prefix

Design

R Receptacle

Combo starter function

NEMA Combination non-
16 reversing starter—Fusible/
Non-fusible disconnect

NEMA Combination non-
reversing starter—Fusible/
Non-fusible disconnect with
CPT

NEMA Combination non-
reversing starter—NMCP/
thermal-magnetic circuit
breaker

NEMA Combination non-
reversing starter—MCP/
thermal-magnetic circuit
breaker with CPT

IEC Combination non-reversing
19 starter Fusible/Non fusible
disconnect

18

22

24

IEC Combination non-reversing
21 starter—rFusible/Non fusible
disconnect CPT

IEC Combination non-reversing
25 starter—MCP/thermal-
magnetic circuit breaker

IEC Combination non-reversing
27 starter—MCP/thermal-
magnetic circuit breaker

Enclosure type

NEMA 3R—Rainproof
(with 200A Arktite
receptacle)

NEMA 4—Watertight
(with painted steel
Arktite receptacle)

NEMA 4X—Watertight
(with 316-grade
stainless steel
Powermate receptacle)

[ )
Coil voltage

cCDh L -
L

Circuit Breaker Ratings (MCP)

33P R64/D B11

Receptacle configuration

A None 22A 2P, 2W NEC Arktite

B 3A 33A 3P, 3W NEC Arktite

Cc TA 23A 2P, 3W NEC Arktite

D 15A 34A 3P, 4W NEC Arktite

E 30A 22P 2P, 2W NEC Powermate
F 50 A 33P 3P, 3W NEC Powermate
w 70A 23P 2P, 3W NEC Powermate
G 100 A 34P 3P, 4W NEC Powermate
H 150 A 231 2P, 3W IEC

J 250 A 341 3P, 4W IEC

Disconnect fuse clip ratings
(Class J or R required)

Overload range

A 120V/60Hz—110V/50Hz R64/A (440 0.33-1.65 A with ground fault
CPT Volt (o , A None R64/B (440 1-5 A with ground fault
seconga:;)’e primary B 30A/250V R R64/C (440 4-20 A with ground fault
B 280V/120V c 30A/600V R OR J R64/D (440 945 A with ground fault
c S8/ 120V D 60A/250V R R64/E (440 20-100 A with ground fault
E 60A/600V R OR J C440 28-140 A OR 35-175A (FOR
D 600V/120V
! F 100A/250V R RE4/F L \YBRID/IEC) with ground fault
G 100A/600V R OR J R64/G (440 60-300 A with ground fault
Cover control H 200A/250V R -
STOP/START PB with J 200A/600V i OR J Res/A b S 2t AldSmm M) with
D d d ff
lghts o K 400A/250V R noo/s G445 15 A (45mm MM) with ground
STOP/START SS with L 400A/600V R OR J fault
witl - -
U red run and green off Note: Select F1 suffix to get J type fuses. RE5/C C445 4-32 A (45mm MM) with
lights Circuit breaker ratings ground fault
HAND/OFF/AUTO SS (Thermal-magnetic) R65/D C445 6-45 A (45mm MM) with
K with red run and green A None ground fault
off lights €445 9-72 A (55mm MM) with
B 15A R65/E d fault
R Red run and green off ground fau
lights (only for C445) c 204 Res/E G445 11-60 A (30mm MM) with
D 25A ground fault
® -
NEMA IEC E 30A R65/G C445 (117]‘13|? A (90mm MM) with
starter size starter size F 35 A ground fau
" €445 0.3-2.4 A (45mm MM) with
2 Size 00 & TA & 40A R66/A  ground fault module and zero
0 Size 0 c 9A H 45A sequence CTs
1 Size 1 D 12A J 50A Ree/p  C4451-5 A (45mm MM) with ground
2 Size 2 E 15A K 60 A fault module and zero sequence CTs
e m L e
4 Size 4 G 25A 1] 80 A : a MM? - -
; 445 6-45 A (45mm with groun
2 Size 5 H 7l N L0 R66/D fault module and zero sequence CTs
J 40 A ° 10A R66/E €445 9-72 A (55mm MM) with ground
K 50A P 125A fault module and zero sequence CTs
L 65A o 150 A C445 11-90 A (90mm MM) with
M 80 A R 175 A R66/F  ground fault module and zero
. $A ° 204 SCZ?IUBE:;EE;SA (90mm MM) with
- mm witl
i 15A | 25A R66/G  ground fault module and zero
Q 150 A U 0A sequence CTs
R 170 A Note: B11 needs to be selected for Thermal Mag
s 185 A breakers. Mod codes

EATON'S CROUSE-HINDS

Note: Can only be
selected with the
combo starter function
19,21, 25, or 27.

B11 Thermal Magnetic Breaker*

E22 NEC Receptacle-Hybrid

E23 Angled Adaptor

F1

Change fuse clips in position eight
to Class J

S29 Single Phase

*If you select this modification, chose from the
associated table.




Dimensions (inches)

Box A enclosure

QUARTERTURN LAK

5.25—]

9.38 MOUNTING HOLE, 2 PLCS

2898 2792

DISCONNECT FLANGE
|~ HANDLE

| —RESET BUTTON

| ~©.28 MOUNTING SLOT, 2 PLCS

CONTROL WIRE H«E/

Box C enclosure

-COVER CONTROL
(OPTIONAL)

HECEPTACEE\

POWER CABLE

QUARTERTURN LATCH

| v

3236 3130

Box B enclosure

QUARTERTURN LATCH

9.38 MOUNTING HOLE, 2 PLCS

[»2 55

255
row e a
g |

~DISCONNECT FLANGE
HANDLE

| ueremo COVER

COVER CONTROL
/ {OPTIONAL)

| 028 mOUNTING stor. 2 PLcs)

ANGLE
ADAPTOR
(OPTIONAL)

'ANGLE

ADAPTOR
(OPTIONAL) RECEPTACLE-]

CONTROL WIRE HUE

7/
S0TY
883
©.34 MOUNTING HOLE, 2 PLCS ‘vz.as-‘ QUARTERTURN LATCH
POWER CABLE HUB ™ POWER CABLEHYE 13,20+
hami .44 MOUNTING HOLE, 4 PLCS \
7a) A -
—
o

DISCONNECT FLANGE
/ HANDLE

/RESET BUTTON

COVER CONTROL
/ (OPTIONAL)

RECEPTACLE~ |

=

15.50 TYP-

CONTROL WIRE HUB

~DISCONNECT FLANGE
HANDLE

o

-COVER CONTROL
/(OPT\ONAL)
ANGLE
ADAPTOR
(OPTIONAL)

'ANGLE
ADAPTOR
(OPTIONAL) o©

RECEPTACLE ~_|

10, svi‘

CONTROL WIRE HUB
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Dimensions (inches)

Box E enclosure

0.44 MOUNTING HOLE, 2PLCS ~ POWER CABLE HN;E:‘
ICIT &

/DUARTEHTURN LATCH

DISCONNECT FLANGE
/HANDLE

S P Tl e ]
°
O
® | }
[of
®
°
?.44 MOUNTING SLOT, 2 PLCS
f /”-“’—‘ ;1 1 4 RECEPTACLE ~_ |
I HY
CONTROL WIRE HUB

Enclosure size Angle adapter C445 display cover Receptacle amp Width (in.) Height (in.) Depth (in.)
A NO NO 30 10.50 30.82 8.68
A YES NO 30 10.50 32.44 8.68
A NO NO 60 10.50 32.18 8.68
A YES NO 60 10.50 34.24 8.68
B NO YES 30 15.50 26.75 9.03
B YES YES 30 15.50 28.44 9.03
B NO YES 60 15.50 28.18 9.03
B YES YES 60 15.50 3024 9.03
Cc NO NO 60/100/150 20.50 35.59 10.45
Cc YES NO 60/100/150 20.50 37.67 10.45
Cc NO YES 60/100/150 20.50 35.59 10.81
Cc YES YES 60/100/150 20.50 37.67 10.81
Cc NO YES 200 20.50 38.54 10.81
Cc NO NO 200 20.50 38.54 10.45
D NO NO 100/150 29.50 40.72 10.76
D YES NO 100/150 29.50 42.90 10.76
D NO YES 100/150 29.50 40.72 11.12
D YES YES 100/150 29.50 42.90 11.12
D NO YES 200 29.50 4367 11.12
D NO NO 200 29.50 43.67 10.76
E NO YES 200 28.00 67.32 13.05
E NO NO 200 28.00 67.32 12.69
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Notes
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U.S. (global headquarters):
Eaton's Crouse-Hinds business

1201 Wolf Street
Syracuse, NY 13208
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FAX: (315) 477-5179
FAX Orders Only:
(866) 653-0640
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For more information:

If further assistance is
required, please contact

an authorized Eaton
Distributor, Sales Office,
or Customer Service
Department.
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