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*Bluetooth is a trademark of its respective owner.



Your questions answered, any way you ask them.
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Protection Relays & Controls

TYPICAL PRODUCT APPLICATIONS

APPLICATION

GENERATORS

TRANSFORMERS

SWITCHGEAR & MCCs

SWITCHBOARDS &
PANELBOARDS

DRIVES

MOTORS & PUMPS

FEEDER CIRCUITS

PORTABLE EQUIPMENT

GROUNDING RESISTORS

WATER/WASTEWATER

HVACR

COMMON PROBLEMS

- Insulation breakdown due to vibration and corrosion

- Ground-fault currents often exceed short-circuit current
- Arc-flash hazard from local and paralleled generators

- Overloading and overvoltage

- Highest average downtime (IEEE 493-1997)

- Arc-flash risk to personnel maintaining and working on
live equipment

- A fault on one load or feeder trips the entire lineup

- Low-level leakage current undetected by typical OCPDs

- Switching frequencies cause nuisance tripping

- Resistance grounded drives require sensitive, wide-frequency
ground-fault protection

- Winding faults due to overloading, water, dust and vibration

- Pump damage due to dry running, deadheading, rapid cycling,

seal failure (submersible pumps), over heating, plugged intake,

jammed impeller, or voltage fault conditions.

- Temperature and mechanical stress lead to severe damage
- Older electromechanical protection is difficult to maintain
- Uncoordinated feeders causing unnecessary downtime

- Movement causing broken conductors and failed insulation
- Requirement to keep low ground-fault potential
- Loss of ground or high ground resistance due to cable faults

- Open-circuit resistors due to corrosion or loose connections

- Electrocution hazard due to personnel working on submersible
pumps or in vicinity of water and electricity

- Pump damage due to dry running, deadheading, rapid cycling,

seal failure (submersible pumps), over heating, plugged intake,

jammed impeller, or voltage fault conditions.
- Higher risk of arc flash and steam blast due to moisture

- Electrical conductors can cause explosions in explosive
methane atmosphere

- H2S causing premature electronics failure

- Voltage issues causing premature failure

- Short cycling increasing wear and tear on compressors

- Worn contactor causing voltage fault on compressor motor
- Rapid cycling

- Low voltage/brownout condition

- Contactor chatter

- Reverse phase in a 3-phase system

- Overload

PRODUCT PROTECTION CATEGORY (PG NO.)

Ground Fault
Resistance Grounding
Arc Flash

Resistance Grounding
Feeder

Ground Fault
Resistance Grounding
Motor

Feeder

Arc Flash

Pump Control

Ground Fault

Ground Fault
Motor
Arc Flash

Ground Fault
Motor

Voltage Monitoring
Pump Control

Ground Fault
Feeder

Ground Fault

Feeder

Arc Flash

Ground-Conductor Monitoring
Resistance Grounding/NGR Monitoring

Resistance Grounding

Ground Fault

Motor

Arc Flash

Pump Control

Time Delay
Resistance Grounding

Motor
Time Delay

Littelfuse.com/relayscontrols
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FEATURE COMPARISONS

Use the feature tables below and the Product Selection Guide on pages 11-41 to choose the appropriate protection relay or monitor for your application.

= EJl Ground-Fault Protection Relays

FEATURE SErse St 330KV
SE-330AU

Detects GF via Voltage v v v v v

Detects GF via Current 4 v v v v v 4 (%4

Detects DC GF v v

Adjustable GF Pickup v v v v v v v

Adjustable Time Delay v v 4 v v v v

Remote Reset v v v v v v v v v

Analog Output v v v 4 4

Fail-Safe Option v v v v (4 v v v

Harmonic Filtering v v (4 v v v (4

CT-Loop Monitoring v v v

Insulation Monitoring v

Ground-Check Monitoring 4 v

Grounding-Resistor Monitoring (4 v

PTC/RTD Overtemperature 4

Communications v v

Conformal Coating t v v ¥ ¥ ¥ v v 4 4

Arc-Flash Relays
PGR-8800 AF0100 AF0500 NOTE: Tables are for reference only and include standard and optional configurations.
FEATURE --- Please see the respective catalog page for exact product specifications.
v

Current Detection

Point Sensors v v v * Optiona!
Fiber Optic Sensors v v

Cable Monitoring on Sensor Inputs 4 4 4

USB v v 4

DC Supply v v v

AC Supply v v v

Data Logging 4 4

Multi-Zone v

Communications 4 4

© 2023 Littelfuse, Inc. 7 Littelfuse.com/relayscontrols
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FEATURE COMPARISONS

Protection Relays & Controls

B Pump Controllers

Supply Voltage
Monitored Current

HP Rating

Control Box Compatibility

Overload
Underload/Dry-well/Dead-head
Undercurrent/Dry-well/Dead-head
Overcurrent/Jam

Reduced Overcurrent Mode

Current Unbalance,
Phase Loss/ Reversal

Over/Undervoltage
\loltage Unbalance
Ground Fault
Overtemperature
Dynamic Thermal Model
Over/Underfrequency
Failure to Accelerate/Underspeed
Power Factor

Rapid Cycling/Jog
Starter Control
Differential

Output Contact Rating
Internal CT's

On-unit Metering
Remote Display

Remote Reset Button
Datalogging

Local Communications

Bluetooth® Communication to
Smartphone App**

Modbus TCP
Modbus RTU
DeviceNet
Profibus
Ethernet/IP
Allen-Bradley DF1

P
s
o =
O ©
~ 5
[
o o
=0
~
w
=2

Analog Output

Analog Input (Prog.)
Digital Input (Prog.)
Conformal Coating
Operating Temp Degree C
Warranty

Certifications

MP8000

Single-Phase or 3-Phase
90-690 VAC

0.5-1,000A
(>100A w/external CTs)

Any

AN N AN

v

v
v
Calculated

10 A at 240 VAC
v/ (up to 100 A)*

Via smartphone

Last 1,000 faults

AN

AN

-40 to 70

3-Phase
200-480 VAC*

Single-Phase
100-240 VAC*

2-800A (>90 A w/external CTs)*

871
v v
v v
v
v v
v
Calculated Calculated
v v
10 A at 240 VAC*
v (up to 90 A)*
3 Digit display
v v
v v
Last fault Last fault
RS-485 RS-485
v
v (4
v
v
v
-20t0 70 -20t0 70
5 year
UL, CSA, CE

MPU-32 MPS

65-265 VAC, 80-275 VDC

Accepts broad range of external CTs

Any

v v

v
v v
v v
v v
v v

v

v
v v
v v
v v
v v
v v

v
v v

(4
v v

8 A at 250 VAC
4 line x 20 characters
v v
v v
100 events 64 events
RS-232 RS-485

v v
v v
v v

v
v v

v
v v

v
v v
v v

-40 to 60 -40 to 60

10 year
UL Recognized, CSA, CE, RCM

*Other versions exist with different voltage ranges, current monitoring ranges, output contact ratings, and temperature monitoring. Consult specific series datasheets for more details.
** iPhone® and select Android™ smartphones and tablets are supported via Littelfuse app

Littelfuse.com/relayscontrols
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FEATURE COMPARISONS

B Pump Controllers

111-INSIDER-P,
FUNCTION 1MP 931-INSIDER-P 232-INSIDER 233P 234-P 235P

Suoply Voltage Single-Phase Single-Phase Single-Phase Single-Phase Single-Phase Single-Phase

PRy Voltag 115 VAC 115 VAC or 230 VAC 230 VAC 230 VAC 230 VAC 230 VAC
Monitored Current

. _ /3= Yahp or _ 1/3—1.5hp or B 5—15hp
HP Rating /2= 1hp 1/3—1hp /2= 1hp 1/3—3hp /2= 3hp (external CT required)
Franklin™, Pentek®,
o CentriPro™, Grundfos®
Control Box Compatibility - Flint & Walling™, {prior to mid-2014) Grundfos®
Grundfos®
(mid-2014 or later)

Overload
Underload/Dry-well/Dead-head 4 v v v v v
Undercurrent/Dry-well/Dead-head
Overcurrent/Jam v v (%4 v v v

Reduced Overcurrent Mode

Current Unbalance,
Phase Loss/ Reversal

Over/Undervoltage v 4 v 4 (4 v
\loltage Unbalance

Ground Fault

Overtemperature

Dynamic Thermal Model
Over/Underfrequency

Failure to Accelerate/Underspeed
Power Factor

Rapid Cycling/Jog v v v v v 4
Starter Control
Differential

Output Contact Rating
Internal CT's

On-unit Metering
Remote Display Remaote display capability when using the Informer via IR

Remote Reset Button ‘
Datalogging Remote display capability when using the Informer via IR

Local Communications ‘

Bluetooth® Communication to
Smartphone App**

Modbus TCP
Modbus RTU
DeviceNet
Profibus
Ethernet/IP
Allen-Bradley DF1

(%]
=
(=]
(3]
A
oc
=
=
58]
=

Analog Output
Analog Input (Prog.)
Digital Input (Prog.)
Conformal Coating

Operating Temp Degree C -40 to 60 -40to 60 -40 to 60 -40t0 60 -40 to 60 -40to 60
Warranty 5year
Certifications cULus cURus cCSAus, cURus cULus cULus

*Other versions exist with different voltage ranges, current monitoring ranges, output contact ratings, and temperature monitoring. Consult specific series datasheets for more details.
** iPhone® and select Android™ smartphones and tablets are supported via Littelfuse app
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Protection Relays & Controls

FEATURE COMPARISONS

Motor & Feeder Protection Relays

FUNCTION/FEATURE (IEEE#)

Supply Voltage

Monitored Current

Overload (49, 51)
Underload

Overcurrent (50, 51)/Jam
Reduced Overcurrent Mode
Undercurrent (37)

Current Unbalance,
Phase Loss/Reversal (37)

Over (59)/Undervoltage (27)
Vloltage Unbalance (47)
Ground Fault (50G/N, 51G/N)
Overtemperature (49)
Dynamic Thermal Model
Over/Underfrequency (81)
Failure to Accelerate/Underspeed
Power Factor (55)

Rapid Cycling/Jog

Starter Control

Breaker Control

Differential (87)

Feeder Protection
Definite-time Overcurrent
Inverse-time Overcurrent
Output Contact Rating
Internal CT's

On-unit Metering

Remote Display

Remote Reset Button
Datalogging

Local Communications
Bluetooth® Communication to

Smartphone App**

. Modbus TCP

g B Modbus RTU

o g DeviceNet

=9 Profibus

=g

= Ethernet/IP

= Allen-Bradley DF1
Analog Output

Analog Input (Prog.)
Digital Input (Prog.)
Conformal Coating
Operating Temp Deg C
Warranty
Certifications

MP8000
Single or 3-Phase
90-690 VAC
0.5-1,000A
(>100A w/
external CTs)

4
4
v

SR X N

Calculated

10A at 240 VAC
v/ (upto 100 A)

Via smartphone

Last 1,000 faults

v

(%4
4

-40 to +70
5 year

3-Phase
200-480 VAC*

Single-Phase
100-240 VAC*

2-800A (>90A w/external CTs)*

KW/HP Version
v v
v v
v
v v
v
Calculated Calculated
v v
10A at 240 VAC*
v/ (upto 90 A*
3 Digit display
v v
(4 v
Last fault Last fault
RS-485 RS-485
v
v v
v
v
-20 to +70 -20 to +70
5 year 5 year
UL, CSA, CE

AN

S XX

AN A N NN

AN

v
(4
100 events
RS-232

S S~

AN

(4
v
-40 to +60
10 year

65-265 VAC, 80-275 VDC

Accepts broad range of external CTs

v v
4
4 v
v 4
v
4 v
v
4
v 4
4 %4
v v
v v
v
v
v
(4
v
4
v
v

8A at 250 VAC

4 line x 20 characters

v v
v (4
64 events 100 events
RS-485 RS-232
(4 v
v v
v v
v
v v
v
v v
v
v v
v v
-40 to +60 -40 to +60
10 year 10 year

UL Recognized, CSA, CE, RCM

S S~ X A AN

AUAN

v
v
64 events
RS-485

SSXSXSXSXKKKKX

-40 to +60
10 year

*Other versions exist with different voltage ranges, current monitoring ranges, output contact ratings, and temperature monitoring. Consult specific series datasheets for more details.
** iPhone® and select Android™ smartphones and tablets are supported via Littelfuse app

NOTE: IEEE Device Numbers are shown in parenthesis after the applicable features.

Littelfuse.com/relayscontrols
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W K313:X0 Select product category

W K313:¥] Selectthe needed features in each category

W [Kyj3:X] Find the recommended product for your application

GROUND-FAULT PROTECTION

UNGROUNDED

Detect ground faults on an ungrounded system

A 4
]

Detect & Limit
Ground Faults
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.

SE-601
SERIES

pg. 47

Convert
System to
Resistance
Grounding

|4H

‘....................................................................Q eed

Locate Ground
Fault & Reduce

Transient
Overvoltag

Breakdown

e

Detect Insulation

Detect Ground Fault
by Phase-Voltage
Measurement

0
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.

Output Contact

0
.
.

©

‘................

PGR-3200
SERIES

pg. 46

EL3100
SERIES

pg. 44

0
.
.

e

.
.
.
.
.
.
.
.
.
.
.
.
.
.
.

{7

PGR-3100
pg. 45

A 4 e e .
| . °
Detect
Low-Level 4 A4
| |
Ground-Faults
Currents Solidly Grounded Resistance Grounded
:
A 4
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EL731 PGR-4300 SE-701 SE-703 SE-704

+

eccecccccsce

GENERATOR

GROUNDED

Reduce Potential
for Arc Flash

.
.

o o

X

‘............................

A 4
Personnel Protection
Convert
System to .
Resistance °

Grounding o

+

Detect AC/DC Ground Faultin VFDs

0
.
.

o

.

ecccece

Digital Metering & Communications

ececoe
.

.
.
. .
.
.
.

AS 2081:2011 :
WIDE RANGE

SERIES SERIES SERIES SERIES SERIES
pg. 48 pg. 55 pg. 50 pg. 51 pg. 52
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SB6100
pg. 53

Ground-Fault Protection Relays
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GROUND-CONDUCTOR MONITORING RESISTANCE GROUNDING/NGR MONITORING

m

RESISTANCE-GROUNDED AC

Ensure ground- conductor continuity for
portable equipment and submersible
pumps, and detect ground faults

Solve problems commonly associated with ungrounded

and solidly grounded systems and monitor the
neutral-to-ground connection

-
q
(]
Q.
c
a
»n
o]
(1°3
2,
(]
=)
@
g
Q.
(1]

A 4 A 4 A 4
Cable Voltage Neutral-Grounding Implement
Resistance (NGR) Resistance
: : Continuity Monitoring Grounding

A 4
Pulsing, Digital Filtering,
Communications, or Software

o 0

A4

Identify Faulted Feeder

o o

SE-105, SE-107  SE-134C, SE-135 SE-330 & SE-701

SE-325 NGR
SERIES SERIES SERIES SERIES SERIES SERIES
pg. 58 pg. 59 (use in combination) pg. 63 pg. 62 pg. 66
pg. 63 pg. 50
Ground-Conductor Monitoring Relays Resistance Grounding Systems & NGR Monitors
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W K313:X0 Select product category

W K313:¥] Selectthe needed features in each category

9 Kyj3:&] Find the recommended product for your application

FEEDER PROTECTION

ARC-FLASH PROTECTION

STANDARD ADVANCED

Protect distribution Monitor voltage and

feeders in processing, current using a modular
manufacturing, system with integrated
petroleum, chemical, protection, breaker
and wastewater control, metering, and
treatment facilities data-logging functions

Current Protection,

Voltage Protection,

& Metering IEEE/IEC
Overcurrent

Current Protection
& Metering IEEE/IEC
Overcurrent

{..........................................................................
{..........................................................................

FPU-32
SERIES
pg. 70

Feeder Protection Relays

ARC-FLASH DETECTION

Rapidly detect an arc flash to reduce
damage to equipment and risk to personnel

if

Sensor Health Monitoring

ﬂ L X PRI e...

jotef |

Overcurrent Detection

. .
. .
. .

(-]
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|<"

Multiple Zones, Communications,
& Data Logging
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.
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PGR-8800 AF0500 AF0100
SERIES SERIES SERIES
pg. 75 pg. 77 pg. 79
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SWITCHING RELAYS & CONTROLS
i

SOLID-STATE RELAYS PHASE CONTROL

TEMPERATURE CONTROL

Designed for industrial Designed for changing
applications requiring rugged, lamp intensity, varying
reliable operation the speed of a fan, or
controlling the
temperature of a heater

A single set point controller with

high current, solid state output
for resistive loads
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v
Optical Isolation Between the Control
Voltage Input and the Solid-State Output

o o

v A 4 :
Random Switching for Random Switching for
Inductive Loads Inductive Loads :
: v : : :
Zero Voltage
: Switching for : . .
: Resistive and :

Incandescent : :

Loads

SIR2 TCR9C
SERIES pg. 90
pg. 86
Solid-State Switching Relays Phase Control Switching Relays Temperature Control Relays
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MOTOR & PUMP PROTECTION

Kiob3yea yonpoid 103jag IACEIEN A

BASIC (PUMP)

SUPPLEMENTAL PROTECTION (MOTOR)

’

Protection of single-phase pumps against dry-well
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dead-head, jammed impeller, rapid-cycling and

, overheating, or ventilation failure

degradation

over/under voltage

Hand-Held

Mounting Options

Ground-Fault
Protection
&
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Insulation
It

S10-RTD-02-00
SERIES

INFORMER
pg. 250

234-P
pg. 108

232-
INSIDER
pg. 104

P

231-
INSIDER
pg. 101

P

111-

235P
pg. 110 INSIDER
pg. 106 pg. 101

233P
SERIES

111P
pg. 106

pg. 128

PGR-6100
SERIES
pg. 94

uoneaijdde inoA 10} jonpoid papuawwosas ayy puiy EXEIRY A

Basic Motor & Pump Protection
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MOTOR & PUMP PROTECTION

(74

STANDARD

Multi-function protection for low
and medium voltage motors

Multi-function protection for single-phase
and three-phase low and medium voltage
motors and pumps with real-time data,
programming and troubleshooting via
iPhone® or Android™ app

+ +
Single-Phase Three-Phase
A4 A 4

Under Power Protection
for Pump Applications

°© o o 0

Under Power Protection for Pump Applications

+ +
4-20mA Temperature Protection
Output Power & Reduced Overcurrent

© © o o

71C- 71C 777-ACCUPOWER 177-KW/ MP8000

KW/HP SERIES & COM 4-20 HP-P2 SERIES
SERIES pg. 118 (use in combination) SERIES pg. 112
pg. 125 pg. 123 pg. 261 pg. 120
Standard Motor & Pump Protection Standard Motor & Pump Protection with Bluetooth®

*Bluetooth is a trademark of its respective owner 17

STANDARD WITH BLUETOOTH®
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PUMP CONTROLLERS
Detect pump seal leaks & motor
overheating on submersible pumps

wn .
[ ==
o
|
O
W .
[
(TR
Q.
Y .
<t
W .
-—
- .
<T :
Wl .
LA

wired plug & play

RETROFITS
replacement for obsolete
and competitors’ relays

Pre-

MOTOR & PUMP PROTECTION

(=T
L .
o :
nNn“
v.
=
< :

Comprehensive voltage protection
and starter control for medium
voltage motors and pumps
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Seal Leak Detection

Retrofits

Advanced Motor & Pump Protection
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PUMP CONTROLLERS

Control liquid pumping operations in a pump-up or pump-down application
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Sensing Type

FLOAT

.
.
©0000000000000000000000000000000000000000000000
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8-PINSOCKET  )eeecceceeces Mounting Option seeeeeese(  OPEN BOARD

.
.

8-PIN SOCKET 11-PIN SOCKET

DIN RAIL/
SURFACE MOUNT

Probe Style Compatibility Low Liquid

Level Cut-off
GEM'S SERIES 16M
1QUID LEVEL CONTROL,

Protection That
Meets UL 353
CROUZET'S PNR &
PNRU SERIES LIQUID

LEVEL CONTROL

eoccoce e
eccoccee

|<..............

Probe Style

eoee
eoe

g [eeee

E

(singLeproBe ) (( DUAL

eeccccce

SINGLE PROBE
DUAL PROBE

ROBE )
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Low Liquid
Level Cut-off
Protection That
Meets UL 353
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U U .

LLC4 LLC5 PC-XXX-  PC-XXX- LLC6 460-15- LLC8 LLC1 LLC2 PC-105
SERIES SERIES LLC-GM LLC-CZ SERIES 100-LLS SERIES SERIES SERIES pg. 133
pg. 145 pg. 147 SERIES SERIES pg. 149 pg. 137 pg. 151 pg. 141 pg. 143

pg. 134 pg. 134

' {................................................................

Liquid Level Controls
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PUMP CONTROLLERS
ALTERNATING RELAYS

Used in duplex pumping applications to balance the run time of both pumps

Kiob3yea yonpoid 103jag IACEIEN A

Float Switch Configuration
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Alternating Relays
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PUMP CONTROLLERS

ALARM CONTROLS/ INTRINSICALLY SAFE

INTRINSICALLY SAFE

BATTERY CHARGERS RELAYS PUMP CONTROLLER

Dual-purpose alarm control/battery Used to interface between
charger for pump control panels hazardous and non-hazardous areas

Programmable to control/equalize
run time of 2, 3, or 4 pumps, with
the ability to interface between

hazardous and non-hazardous areas
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12-Pin Socket Included Number of Channels
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SINGLE- TWU THREE FUUR FIVE
CHANNEL CHANNELS CHANNELS CHANNELS CHANNELS
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Mounting Option

.
.

DIN RAIL/
SURFACE MOUNT
8-PIN SOCKET
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ACBC-120 ACBC-120 1SS-100 1SS-101 1SS-102 1SS-105- 1SS-105- 1SS-105- 1SS-105
-SD pg. 130 pg. 160 pg. 161 SERIES 1S0-3 1S0-4 ISO pg. 165
pg. 130 pg. 163 pg. 165 pg. 165 pg. 165

Alarm Control/Battery Charger Intrinsically Safe Relays Intrinsically Safe Pump Controller
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W K313:X0 Select product category

W K313:¥] Selectthe needed features in each category

9 Kyj3:&] Find the recommended product for your application

AC SYSTEM MONITORS/LOAD SENSORS

Highly accurate and precise voltage measurements to provide high sensitivity while minimizing nuisance tripping

Three-Phase

h 4

8-PIN SOCKET ~ )eeee Mounting Options ««««( SURFACE MOUNT

(o RAIL/SURFACE MOUNT ) (1PN SOCKET )

+
o ... Adjustable Trip Delay &
Adjustable Unbalance

0 s

4

|4

Adjustable % Voltage Unbalance Reverse Phase Only

o o

H . H

Unbalanced Voltage Protection Contactor

: . . : Failure

: : : . . . Protection

o o : : with/without

: . : . . Hand-held

: : : : : Diagnostic

. : ——— . Tool

: Reverse Phase Only :
< :

201A-AU  PLMUM 201A PLM PLS PLR 460 DLMU 201-XXX-  202-RP 455 SERIES &
SERIES pg. 229 SERIES SERIES SERIES SERIES  SERIES SERIES DPDT pg. 206 INFORMER-MS
pg. 202 pg. 200 pg. 231 pg. 239 pg. 237 pg. 216 pg. 224 SERIES (use in combination)
pg. 204 pg.214  pg. 250

Voltage Monitoring Relays
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AC SYSTEM MONITORS/LOAD SENSORS

(Continued from previous page)
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: ............. o ......... .} Output Contacts = cceececccccce } 600V Rated
: SCREW TERMINAL v
A 4 A 4 A 4 A 4
Adjustable % Universal Adjustable

Unbalance Fault Memory

© @6 o o o o o o

190-480 VAC Trip Delays

——— : : A 4
Frequency Adjustable
Monitoring Voltage Range

o o | o o0

250A 601 WVM 102A 202 VW TVM 355 350
SERIES SERIES SERIES SERIES SERIES pg. 206 SERIES SERIES SERIES SERIES
pg. 227 pg. 208 pg. 218 pg. 222 pg. 198 pg. 233 pg. 235 pg. 212 pg. 210

Voltage Monitoring Relays
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W K313:X0 Select product category

W K313:¥] Selectthe needed features in each category

(413:k] Find the recommended product for your application

AC SYSTEM MONITORS/LOAD SENSORS

(Continued from previous page) Multi-purpose controls used for pump and motor protection,
to provide closed-loop feedback in a system, as a proof
relay to indicate a load is energized, and more...

*. *
Single-Phase Self Powered
(V) O (N
+ h. 4

Mounting Options ~ cecccee Relay Qutput

SURFACE MOUNT 8-PIN SOCKET : o 0

Screw Terminals 2 Isolated Form C Contacts SPDT Form C

1

o o6 o o

;: : : : : SPST FORM A

Adjustable Restart Delay

o

Depluggable
Power Relay Output TernginglgBlock

°o o o o

0.25" QUICK
CONNECTS

50R HLVA6I23  202-200- KVM 201-XXX- 201- 460-XXX- LSR-0 LSRX-C LSRX

SERIES pg. 241 SP SERIES SP-DPDT XXX-SP  SP SERIES pg. 169 SERIES pg. 173
pg. 188 pg. 194 pg. 243 SERIES SERIES pg. 196 pg. 173
pg. 192 pg. 190
Voltage Monitoring Relays Current Monitoring/Load Sensing Relays
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AC SYSTEM MONITORS/LOAD SENSORS

CURRENT MONITORS/LOAD SENSORS (2 of 2)

(Continued from previous page)
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Loop Powered
........................... . CONTROL VOLTAGE

v A 4 A 4
1 Amp AC Current Transducer Sinale Trip Point
Solid-State Qutput (4-20mA output) g P

(LED CURRENT ) (‘oNBOARDTOROID ) - : :
INDICATOR . — —
: REMOTE CURRENT Adjustable Trip Delay Screw Terminal Block
SENSOR . . . .

: : : 0.25" QUICK
h 4 : : CONNECTS

Screw Terminals

o o

i

H
& B

LCS10T12 & TCSA DCSA CP5 ECS LSR-XXX LSRU ECSW

LPM SERIES SERIES SERIES SERIES SERIES SERIES SERIES SERIES

(LPM fel;l;f;d) pg. 183 pg. 185 pg. 168 pg. 175 pg. 170 pg. 171 pg. 178
pg.

Current Monitoring/Load Sensing Relays
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repeat accuracy and stability

eccccoce

TIMERS
FACTORY PROGRAMMABLE

Microprocessor based circuitry provides excellent

Kiob3yea yonpoid 103jag IACEIEN A

N o
%Eoo
< N TAURRRRRRRRRRRRRRRRY &= N
= o = IS3
- = N bl
© R w
= =
L 2R
= o 2 "
= 55
c g SwR
5 vee cececsccccssssssssss o=
+— SR .
=} D
s = w =
= =
o k)
{5 =
. — [V
.
. LR ©
M == =1
= a
. =] o
° (%7} QWS
= = w >
= x Q.
" [ wn
. =
: = E
: coe cececcccpll = 2 .
=)
. [O— [7¢]
. =g N @
. o< N g
°V <
N o
o o
(7]
==
-
=}
o
=
p=}
o
>
<
[<5)
- g
(&=}
= =Zo TR
. c ~ e RE =2
. =] <5} —=Z x S
. - — — D (7]
M o =) S
. = = -
u o..o eoe r_UI [75)
- 2 [7]
o = 3 25 2uy
. = a ...o,...z_u P PRI SEY
— No -
. S = K“ b
N o 55
. = -
............V ©
D
o
=
s
o =
o N~
= @ ==
g S S
T S A o
m -
==
3
+—
S ...°.............................................................V =z
e T W
(7]

A10fiajea yoea ul sainjea) papasu ay) 129|9S RKA:EIRN A uonesijdde inoA 1ojjanpoid papuswwosas ay) puly KX-EIRY

Factory Programmable Timers

26



TIMERS

MULTIFUNCTION

Universal and fully programmable timing relays
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Timing Adjustment

ON-BOARD KNOB DIP SWITCH
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. .
. hesscccssss
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Termination Style Termination Style

0 0 0
. .
. .
. .

QuICK auick
CONNECTS CONNECTS

SCREW TERMINAL SCREW TERMINAL
BLOCKS BLOCKS
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©00cc000c000000000000000000000000000

©e0ccc00ccc000c000000000000000
©e0ccc00ccc000c000000000000000

TRDU TRU ASQU ASTU DSaQu DSTU
SERIES SERIES SERIES SERIES SERIES SERIES
pg. 265 pg. 268 pg. 270 pg. 270 pg. 272 pg. 272

Multifunction Timers
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W K313:X0 Select product category

W K313:¥] Selectthe needed features in each category

W [Kyj3:X] Find the recommended product for your application

TIMERS

DEDICATED — SINGLE FUNCTION

© 6 6 0 6 6 00 0 0 0 0 0 0 s s s s e 0 0 s s s e e 0 0 0 0 s s s s 0 e 0SS e e e 0 0 0 e e e 000 00 e 000 0seeee 000000000 seeee000c0cee 0000 e e o 00

Wide product offering to meet 0EM and industrial requirements

:.oo.............. PaCkageSty|e ooooooooooooocooo:

8-PIN PLUG-IN SURFACE MOUNT
8-PIN OR11-PIN
PLUG-IN

OPEN PC BOARD

PC MOUNT/
STRANDED WIRE

LEADS TO
REPLACE BIMETAL
TYPE TIMERS
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DM TDM TDML PRLM TRM ORM MSM ERDM T10 KRDM HRDM
SERIES SERIES SERIES SERIES SERIES SERIES SERIES SERIES pg. 274 SERIES SERIES
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Delay-on-Make Timers

28



TIMERS
'

DEDICATED — SINGLE FUNCTION

(Continued from previous page)

apIno uonoa|as 3oNpoid

......................}

Solid-State with Normally Open Contacts

0
.

o o

High Current coel-oeeeeennns
Normally Closed (6, 10, or 20A) 0 9  LowCurrent(1A)

.

.
.
.
.
.
.
.
.
°

|

Timing Ranges Timing Adjustment Style

0.1s-1000 m 0.1s—-600m
in 6 ranges in 4 ranges

(continued on next page)
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Timing Ranges
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TS441165 THD1B410.5S TH1 TS1 TSD1 KSD1 TSD1 KSD1 KSDU KSDU

pg. 313 pg. 303 SERIES SERIES SERIES SERIES SERIES SERIES SERIES SERIES
pg. 301 pg. 309 pg. 311 pg. 284 pg. 311 pg. 284 pg. 286 pg. 286

Delay-on-Make Timers
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W K313:X0 Select product category

W K313:¥] Selectthe needed features in each category

W [Kyj3:X] Find the recommended product for your application

TIMERS

DEDICATED — SINGLE FUNCTION

I I T T T T T I I I I IR A STy

(Continued from previous page)

Timing Adjustment Style

(continued from previous page)
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0.1-8mrange M . . : . .
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TIMERS

DEDICATED — SINGLE FUNCTION
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Wide product offering to meet OEM and industrial requirements o
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DELAY-ON-BREAK

Package Style

. .
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.

8-PIN OR11-PIN
PLUG-IN OPEN PC BOARD

SURFACE MOUNT

°

*

DIP Switch Adjustment Relay Qutput

0 0 .
. . .
. . .

o 0
f
A 4 ADJUSTMENT

Timing Ranges
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‘4....
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pg. 325 pg. 325 pg. 325 pg. 331 pg. 323 pg. 315 pg. 319

Delay-on-Break Timers

31




W K313:X0 Select product category

W K313:¥] Selectthe needed features in each category

W [Kyj3:X] Find the recommended product for your application

TIMERS

DEDICATED — SINGLE FUNCTION

(Continued from previous page)

.........}

High Current
(6, 10, or 20A)
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Low Current (1A) } Extended Operating Temperature Range

Adjustment Style Adjustment Style

0 0
. .
o .

(NOB/EXTERNAL
KNOB/EXTERNAL FIXED/E)ETERNAL

0
.
o

eee

ecccccce

DIP SWITCH

FIXED/ONBOARD
KNOB/EXTERNAL

Timing Ranges

eececccccccce
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0.1s-1000 m 0.05s-600s 1sto 1000 m
in 6 ranges in4 ranges in5ranges
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©e0c0cc0cc00000000000000000000000
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TSB KSDB TDUB
SERIES SERIES SERIES
pg. 333 pg. 321 pg. 327
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TIMERS
<}

DEDICATED — SINGLE FUNCTION

Wide product offering to meet 0EM and industrial requirements
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DIP Switch Adjustment
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W K313:X0 Select product category

W K313:¥] Selectthe needed features in each category

l e...

W [Kyj3:X] Find the recommended product for your application

TIMERS

DEDICATED — SINGLE FUNCTION

(Continued from previous page)
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Solid-State with }
Normally Open Contacts

Coin Vending Applications
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Timing Ranges

0.1s-1000 m
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0.1s-600s
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High Current (6, 10, or 20A)

Low Current (1A)  *****=*»  Adjustment Style
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TIMERS

)

DEDICATED — SINGLE FUNCTION

Wide product offering to meet 0EM and industrial requirements
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Package Style
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TIMERS

DEDICATED — SINGLE FUNCTION

(Continued from previous page)

} Low Current (1A} }

DIP SWITCH

||||‘..

{...................................................
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T L

TDUI
SERIES
pg. 374

Adjustment Style
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.

FIXED/EXTERNAL

+

Input Voltage
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1sto 1000 m
in 5 ranges
0.05s - 600 s
in 4 ranges
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FIXED/ ONBOARD
KNOB/EXTERNAL
Timing Ranges

0 0
. .

) 0.1sto 100 h 0.1sto 1000 m
in 7 ranges in 6 ranges

*

Input Voltage

o
eeccccccce I%I

TSD2
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TIMERS
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DEDICATED — SINGLE FUNCTION

Wide product offering to meet 0EM and industrial requirements
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Relay Output  *** o } Solid-State with Normally } Recycling 0 }

Open Contacts Flashers
A\ 4 A 4
Isolated High Current (6, 10, or 20A)

0 0 0 0
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Contacts Type Timing Ranges Low Current (1A)
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Extended Operating

Adjustment Style
Temperature Range
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W K313:X0 Select product category

W K313:¥] Selectthe needed features in each category

W [Kyj3:X] Find the recommended product for your application

FLASHERS, TOWER & OBSTRUCTION LIGHTING CONTROL

eececcccoce

h 4

3 or 4 Channel Chaser Designed for Sequential
Circuit Flashing of Incandescent Lamp Loads

.
:
:
.
:
:
:
:
:
:
:
:
:
:
:
:
:
:
:
:
:
:
:
:
:
:
:
:
:
:
:
:
:
:
:
:
:
:
:
:
:
:
:
:
:
:
:
:
:
:
:
:
:
:
:
:
:
:
:
:
:
:
:
:
:
:
:
:
:
:
:
:
:
:
i

SC3/SC4

eecccccose
.

.
.
.

10-100 ON-BOARD
ADJUSTABLE

eccecoce

Solid-State with
No Moving Parts

0
:_

Flashes Per Minute (FPM)

eecccce

45-150 (CUSTOM)
75 (FIXED)

.

0
.

eocccce

i‘......

10-180 (CUSTOM)
90 (FIXED)

8-PIN SOCKET

ecccccccccce
.

eecccce

45-150 (CUSTOM)
75 (FIXED)

.

%;

For Controlling Inductive, Incandescent, or Resistive Loads

0
.

24 or 120VAC
LOW AMP
24-240VAC;
1,6,10 or 20 AMP
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Medium Amp
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24,120, or
230VAC
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24VDC
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Low Leakage
for Controlling
LED or
Resistive
Loads

{.............................

.
.
.

60-150 (CUSTOM)
75 (FIXED)

High Immunity to
Line Noise and
Transients for
Moving Vehicle

Applications
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24VDC
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FSU1000 FS126 FS143 FS219-45 FS224 FS491 FS312 FS324 FS500
SERIES SERIES FS127 FS152 pg. 446 pg. 446 pg. 450 pg. 448 pg. 448 SERIES
pg. 453 pg. 440 FS146 FS162 pg. 451
pg. 442 pg. 444
Flashers
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FLASHERS, TOWER & OBSTRUCTION LIGHTING CONTROL

|

ALARM RELAYS

Monitors any failures in flashers & incandescent beacons, obstruction and universal lamps

() () ()
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FLASHER AND BEACON OR
CINCANDESCENT BEACON) C OBSTRUCTION LAMP ) ( UNIVERSAL LAMP )

{............

|<............
|‘............

Used to Monitor Used to Provide Designed to Sense the Failure of Various Kinds of Lamps
the Operation of Remote Monitoring
One Two-lamp of Steady Burning
Incandescent Incandescent
Beacon and One Marker and
Beacon Flasher Obstruction Lighting
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FLASHING LED
BEACON LAMPS
BEACON LAMPS/

STEADY SIDE LIGHTS
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vigorous requirement tower & obstruction
FAA and FCC specifications

Designed to meet the demands of the most
lighting control. Factory calibrated to meet

FLASHERS, TOWER & OBSTRUCTION LIGHTING CONTROL
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Designed for use on communication towers, smoke stacks,
cooling towers, tall buildings, bridges, and utility towers
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Protection Relays % Littelfuse

Expertise Applied | Answers Delivered

GROUND-FAULT PROTECTION

D
=
o
c
Create safer working environments and reduce incidents of arc flash E
without affecting the uptime of critical operations. Vital in manufacturing =
and processing environments, sensitive ground-fault relays with advanced E
filtering will detect breakdown in insulation resistance without nuisance 3
trips. Breakdown in insulation resistance can be caused by moisture, S
vibration, chemicals and dust. E
=
=
Ungrounded AC Systems
EL3100 Series  Ground-Fault & Phase-Voltage Indicator................ 44
PGR-3100 Series Ground-Fault Indication System.........c.cccccccceveenne. 45
PGR-3200 Series Insulation MONItOT...........ccocoorvorieieieecee 46
Ungrounded DC System
SE-601 Series  DC Ground-Fault Monitor ............cccccooviririciinnnn. 47
AC/DC Earthed System
EL731 Series AC/DC Sensitive Earth-Leakage Relay................... 48

Solidly Grounded Systems

SE-701 Series  Ground-Fault Monitor
SE-703 Series  Earth-Leakage Monitor............cocoooeveveeveccecceenn. 51
SE-704 Series  Earth-leakage monitor..........cccocvvvriniinciiinni 52

Ground-Fault Circuit Interrupters — Personnel Protection
SB5000 Series  Industrial Shock BIOCK ............c..coooovvoiieiiiir 53
SB6000 Series  Industrial Shock Block ...........cocoovveiiiciciae. 55

Generator and Single-Function
Bl PGR-4300 Series Generator Ground-Fault Relay..........ccccocovvernne... 57

For More Information...

and to download our White Paper
on Ground-Fault Protection with
VEDs, visit
Littelfuse.com/TechnicalCenter

© 2023 Littelfuse, Inc. 43 Littelfuse.com/relayscontrols



% Littelfuse Protection Relays

Expertise Applied | Answers Delivered Ground-Fault Protection — Ungrounded AC Systems
Ground-Fault & Phase-Voltage Indicator
c@us
——— Description
Gl NG —— P The EL3100 is a self-powered ground-fault and phase-voltage
o s s indication system for 3-phase systems. The EL3100 meets
= % Littelfuse L— pispLay —! the National Electrical Code (NEC) and the Canadian Electrical
f:’ ELstlo ssgfgs A & 8 Code (CEC) requirements for ground detectors for ungrounded
ol GROUND-FAULT & PHASE-VOLTAGE INDICATOR alternating-current systems. Voltage connections are provided
S e T on the EL3100 for 208, 240, 480, and 600-V systems. Three
= 2 green LED's on the EL3100 indicate the presence of phase-
= to-ground voltage and one red LED indicates a ground fault.
"'<.- The EL3100 can operate stand-alone or with up to five remote
S LED indicators. A solid-state relay output provides indication
2 of a ground fault. The output relay is closed when the 3-phase
= neutral voltage shifts as the result of ground leakage.
Simplified Circuit Diagram Features & Benefits
A FEATURES BENEFITS
Meets National Electrical Code (NEC®) Article
B cNoEg@ I?::tCEC Code 250.21 and Canadian Electrical Code Part 1, Section
C P 10-106 (2) requirements for ungrounded systems
Low-voltage System voltage is not present at the remote
. . o remote LEDs LED location
: : : Phase-voltage Indicates the presence of voltage on both
A(|2| ,?L BCI)-I I?L 8_| ((?L indication grounded and ungrounded systems
J__ﬁ EL3100 %’; g: Output relay Allows for remote ground-fault indication
= (Ground-Fault & Bg g: EE&OW
Phase-Voltage DB O1—
Indicator) DC 04— .
—o Accessories
OFlilt[l)ut
elay Q

Remote LEDs
High-intensity 16-mm IP67 LED lamps
available in red and green colors.

Ordering Information

ORDERING NUMBER MOUNTING
EL3100-00 | DIN, Surface Specifications
Input Voltage Input L:  208/240 Vac
ACCESSORIES REQUIREMENT Input H:  480/600 Vac
RK-310X-0Y ‘ Optional Dimensions H 87.0 mm (3.4(3"); W 112.5 mm (4.43")
D 56.0 mm (2.2")
Note: X=R for red LED and G for green LED Approvals CSA certified, UL Listed (E340889),
Y=0for no label and 1 for a ground-fault label RCM (Australia)
Conformally Coated Standard feature
Warranty 5years
Mounting DIN, Surface

Littelfuse reserves the right to make product changes, without notice. Material in this document is as accurate as known at the time of publication. Visit Littelfuse.com for the most up-to-date information.

Littelfuse.com/EL3100 44 © 2023 Littelfuse, Inc.



Protection Relays % Littelfuse

Ground-Fault Protection — Ungrounded AC Systems Expertise Applied | Answers Delivered
Ground-Fault Indication System c@Pus
= O Description
ezmg;ﬁ,ﬁmmmmmmm PaR3100 The PGR-3100 indicates the presence of voltage on each
® phase of a three-phase system. The LEDs on the panel
D ? = illuminate when voltage is present. When a ground-fault
= 'Y ® occurs, the voltage on the faulted phase reduces to ground
® o i NN potential, causing the LEDs for the faulted phase to dim
Y D CATOR 0% oo ITEY and the LEDs for the unfaulted phases to become brighter.

=N e Ungrounded ac systems are required by the National
I>‘”‘s“w’:{i\‘lﬂ): EL110400223

J 5 Electrical Code (NEC®) Article 250.21(B) and the Canadian

NOILI3L104d LINV4-ANNOYD

pTEsT  @o Electrical Code Part 1, Section 10-106 (2) to have ground
%um‘m° 2 @ detectors, such as the PGR-3100, installed on the system.
@ = = External potential transformers (PTs) can be used to step
s, S down system voltage, allowing the PGR-3100 to be applied
to any system voltage. PTs are not required for system
voltages up to 600V ac.
Simplified Circuit Diagram Features & Benefits
A FEATURES BENEFITS
Meets National Electrical Code (NEC) Article
NEC®and CE Code 250.21(B) and Canadian Electrical Code Part 1,
UNGROUNDED B compliant Section 10-106 (2) requirements for ungrounded
SUPPLY systems
C Indicates presence of a ground fault and the
Phase LEDs faulted phase as well as phase-to-ground voltage
on an energized bus
Redundant long-life LEDs (two per phase) to
Redundant LEDs ensure reliability
O O O = .
Lamp test button Verifies LEDs are operating
PGR-3100
(Ground-Fault Specifications
Indication System)
Input Voltage Up to 600 V ac 50/60 Hz
o) Indicator Off Voltage <30V ac line to ground
J:— Dimensions H 88.9mm (3.5");
W 108 mm (4.3");
. . D 54 mm (2.1")
Ordering Information Test Button Local
ORDERING NUMBER MOUNTING Approvals CSA certified, UL Listed
Conformally Coated Standard feature
PGR-3100 ‘ Panel mount v -
Warranty 5years
Mounting Panel

Littelfuse reserves the right to make product changes, without notice. Material in this document is as accurate as known at the time of publication. Visit Littelfuse.com for the most up-to-date information.

© 2023 Littelfuse, Inc. 45 Littelfuse.com/PGR-3100
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Protection Relays
Ground-Fault Protection — Ungrounded AC System

PGR-3200 SERIES

Insulation Monitor

POWR-GARD
INSULATION MONITOR

INSULATION WARNING

@ so0ka
@ 30k

o % LU

PUSHS s

INSULATION ALARM
ACTIVE @
<10kQ @

P4 Littelfuse

OOOOSGS

@
O
PGR-3200
L1 —lo (Insulation Monitor)
L2 —O

L.

Ordering Information
ORDERING NUMBER
PGR-3200
PGR-3200-120

ACCESSORIES
PGH Series
PGA-0510

o
=

CONTROL POWER
240 Vac
120 Vac

REQUIREMENT
Required >1,300 V
Optional

Note: For optional conformal coating please consult factory. To convert to a resistance
grounded system, see neutral-grounding-resistors packages.

(1) UL Not Available

@

Description

The PGR-3200 detects ground faults by continuously
monitoring the insulation integrity of ungrounded electrical
systems. The relay monitors the insulation for damage and
assists with predictive maintenance and troubleshooting of
developing ground faults by providing two warning and an
alarm level. The PGR-3200 operates on one- or three-phase
ungrounded systems up to 6 kV.

The PGR-3200 can also be used on a grounded system to
monitor the insulation for damage, while the power system

is de-energized. The mode-of-operation terminals (27-28) are
connected to the circuit breaker or contactor auxiliary contacts
to toggle the relay off when the contactor or breaker is closed.

Features & Benefits
FEATURES BENEFITS

Meets National Electrical Code (NEC®) Article 250.21(B)
gsgj 23% CIIiEe?nt and Canadian Electrical Code Part 1, Section 10-106 (2)
p requirements for ungrounded systems

Output contact Form C output contact for alarming when the insulation
(50 kQ) resistance is below 50 kQ

Output contact Form C output contact for tripping when the insulation
(10 kQ) resistance is below 10 kQ

Analog output Provides means for connecting to an optional meter
(0-1 mA) (PGA-0510) or control system

DIN-rail or

surface mount Flexible options for ease of installation

Accessories

PGH Series High-Tension Coupler
A PGH Series high-tension coupler is required
for systems between 1,300V and 6,000 V.

PGA-0510 Analog Ohm Meter
Optional PGA-0510 Analog Meter allows
for metering of insulation resistance.

Specifications

IEEE Device Numbers

Input Voltage
Dimensions
Resistance Ratings

Contact Operating Mode
Test Button

Reset Button

Output Contacts

Analog Output
Conformally Coated
Approvals

Warranty

Mounting

Undervoltage Relay (27)

Ground Detector Relay (64)

See ordering information
H75mm(3"); W 100 mm (3.9”); D 115 mm (4.5")
Insulation warning (30 kQ and 50 kQ)
Insulation alarm (10 kQ)
Non-fail-safe

Local

Local and remote

Two Form C

0-1 mA

Consult factory

UL Listed (E183688)

Syears

DIN, Surface

Littelfuse.com/pgr-3200

© 2023 Littelfuse, Inc.
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Protection Relays

Ground-Fault Protection — Ungrounded DC System

SE-601 SERIES (PGR-2601)

DC Ground-Fault Monitor

c Pus CERN

Description

The SE-601 is a microprocessor-based ground-fault relay for
ungrounded dc systems. It provides sensitive ground-fault
protection without the problems associated with nuisance
tripping. Ground-fault current is sensed using an SE-GRM

[z}
LITTELFUSE STARTCO Series Ground-Reference Module—a resistor network that §
DS SROUND PAULTIMONITOR SRSt COz limits ground-fault current to 25 mA. The SE-601 is used 2
[ Pv% j[ o Bus (- on ungrounded dc systems ranging from industrial 24-Vdc it
— + control circuits to 1000-Vdc solar and transportation systems. I’::
e |
-l
Features & Benefits 3
FEATURES BENEFITS E
Adjustable pickup Ten settings provide a wide range of =]
(1-20 mA) low-level protection =
Adjustable time delay Adjustable trip delay allows quick protection or
(50 ms-2.5s) delayed response
Output contacts Form A and Form B output contacts for operation of

separate annunciation and trip circuits

Analog output

Provides means for connecting to a meter

(0-5V (PGA-0500) or a control system
. . . . . Non-volatile trip Retains trip state when de-energized to simplify
Simplified Circuit Diagram Memory troubleshooting
Selectable contact Selectable fail-safe or non-fail-safe operating modes
+ — O operating mode allow connection to shunt or undervoltage breaker coil
Q Microprocessor based No calibration required saves on maintenance cost
UNGROUNDED SE-GRM SERIES
SUPPLY GROUND-REFERENCE

MODULE

L1

L2

[e]

SE-601
(DC Ground-Fault Monitor)

o l_/l

Ordering Information

Accessories

SE-GRM Series Ground-Reference Module
Required accessory, used to connect the
SE-601 DC Ground-Fault Monitor to the DC bus.

PGA-0500 Analog % Current Meter
Optional panel-mounted analog meter displays
ground-fault current as a percentage of 22 mA.

Specifications

IEEE Device Numbers
Input Voltage
Dimensions

DC Overcurrent Relay (76G)
See ordering information

H 75 mm (3.0”); W55 mm (2.2"); D 115 mm (4.5")

ORDERING NUMBER CONTROL POWER . .
Trip Level Settings 1-20 mA
SE-601-0U 120/240 Vac/Vdc Trip Time Settings 0.05-2.5s
SE-601-0D 12/24 Vde Output Contact_s Isolated Form_A and Form B _
Contact Operating Mode  Selectable fail-safe or non-fail-safe
SE-601-0T 48 Vdc Test Button Local
Reset Button Local and remote
ACCESSORIES REQUIREMENT Analog Output 0-5V

Conformally Coated

Consult factory

SE-GRM SERIES Reguired Approvals CSA certified, UL Listed (E340889),
PGA-0500 Optional CE (European Union), C-Tick (Australian)
i - Warranty 5years
PMA-55 Optional Mounting DIN, Surface (standard)
PMA-60 Optional Panel (with PMA-55 or PMA-60 adapter)
Note: For optional conformal coating please consult factory.
© 2023 Littelfuse, Inc. 47 Littelfuse.com/se-601
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Expertise Applied | Answers Delivered Ground-Fault Protection — AC/DC Earthed System
EL731 SERIES
AC/DC Sensitive Earth-Leakage Relay c@Pus CE AR\

% Littelfuse Ac/DC SEEI\Il;I?rﬁl"E Descri ption

e The EL731 is a microprocessorbased AC/DC Sensitive

EL73 Earth-Leakage Relay that offers complete coverage for all
frequencies from 0 to 6,000 Hz. Two CTs are required for the
entire frequency range, or one CT can be used for only low- or
high-frequency detection. An RTD/PTC sensor input allows
overtemperature protection for a motor or drive. The EL731
offers metering, password-protected alarm and trip settings
and optional network communications. It is primarily used to
add low-level ground-fault protection to variable-speed drives,
and to dc circuits.

(=] (2] () &=

Simplified Circuit Diagram
CT1 Q cm2 @
Y Y

=
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Q
=
=2
(=]
ec
(L-]

A ct1 @
GROUNDED + e
AC SUPPLY B GROUNDED
c DCSUPPLY —_
O O O O o @) (©] Of
o] O
EL731 SERIES
(AC/DC Sensitive o EL731 SERIES  ©
L1 O Earth-Leakage Relay) L1 —O g?‘t/fgfezizzjgl\;{?elay)
L2 —1O ] —o©
\ L2 O \
AC Mode o DC Mode o
= T
For detailed wiring diagram, see adjacent page.
Ordering Information Accessories
ORDERING NUMBER  SONTROL COMMUNICATIONS (A) EFCT Series Earth-Fault Current Transformer
Required zero-sequence current transformer
EL731-00-X0 120/240 Vac/Vdc None specifically designed for low level detection.
EL731-01-X0 120/240 Vac/Vdc DeviceNet™
) AC700-CUA Series Communication Adapter
EL731-02-X0 120/240 Vac/Vde Profibus® Optional network-interface and firmware-upgrade
EL731-03-X0 120/240 Vac/Vdc EtherNet/IP™ communications adapters field-install in EL731.
-04- ®
EL731-04-X0 120/240 Vac/Vdc Modbus®TCP AC700-SMK DIN-rail & Surface-mount Adapter
EL731-10-X0 48 Vdc & 24 Vac None EL731 plugs into adapter for back-plane mounting.
EL731-11-X0 48 Vidc & 24 Vac DeviceNet™
EL731-12-X0 48 Vdc & 24 Vac Profibus®
EL731-13-X0 48 Vidc & 24 Vac EtherNet/IP™
ACCESSORIES REQUIREMENT
EL731-14-X0 48 Vdc & 24 Vac Modbus®TCP
EL731-20-X0 24V N EFCT Series CT One Required
i ¢ On_e AC700-CUA Series Com. Unit Optional
EL731-21-X0 24Vde DeviceNet™ AC700-SMK Surface-Mount Kit Optional
EL731-22-X0 24 Vdc Profibus® AC700-CVR-00 Watertight Cover (IP66) for Otional
Panel-Mount Applications ptiona
EL731-23-X0 24 Vdce EtherNet/IP™ :
EL731-24-X0 2 Ve Modbus® TCP PGA-0520 Analog Meter Optional

Note: When building a part number, replace the “X” with “1” for AS/NZS 2081:2011 Compliant product, “0” otherwise.

Littelfuse.com/EL731 48 © 2023 Littelfuse, Inc.
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HER A Hl 2

AC/DC Sensitive Earth-Leakage Relay

Features & Benefits
FEATURES
Adjustable pickup (30-5,000 mA)

BENEFITS

Adjustable trip setting provides a wide range of low-level protection and system coordination

Frequency range (0-90 Hz, 20-6,000 Hz)

Operate in either AC or DC made or both. Use single or combined ranges. Separate metering

32-char OLED display

Earth-leakage metering, setup and programming

Local LED indication

Visual Trip, Alarm, CT connection indication

CT-Loop monitoring

Alarms when CT is not connected

Analog output (4-20 mA)

Connect to DCS. Allows connection to an optional meter (PGA-0520) or control system

Adjustable time delay

Adjustable trip delay for quick protection and system coordination

Alarm and trip settings

Detect a deteriorating condition before damage occurs

NOILI3L104d LINV4-ANNOYD

Temperature-sensor input

Drive or motor temperature protection

Output contacts

3 programmable: Operate 2 alarm and 1 trip circuit

Network communication

Optional connection to plant network

Harmonic filtering

Eliminates nuisance tripping due to harmonic noise

Microprocessor based

No required calibration saves maintenance cost

Universal power supply

Provides flexibility for numerous applications

Wiring Diagram

LINE 1

LINE 2/N

[ opmionaL |
NETWORK

u L _comm

AC/DC SENSITIVE
EARTH-LEAKAGE RELAY

/N
GND
=

@)
D

(19)

D

1 1
20-6000 HZ CT
10) S22

H(9) sH2

%:H DC-90 HZ CT
7)812
() sH1

H13)RsT
oo T4 Littelfuse

Nc@
1c(5)

rTD/PTC TB(4)
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EFCT-X E---
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EFCT-X E——-

AB
ANALOG
out

AA

'

REMOTE
RESET

2N (1)

EL731 K§1 .

PTC

TCO

RTD
T O

mgﬂl

B O1T—H

TA

SUPPLY

4-20mA

n0o

PGA-0520

Specifications

IEEE Device Numbers

Supply Voltage

Trip Level Settings
Alarm Level Settings
Trip Delay

Output Contacts
Contact Operating Mode
Reset

Freq. Response, CT1
Freq. Response, CT2

Current Transformer
CT Detection
Terminals
Communications

Analog Output

Conformal Coating
Dimensions

Approvals
Warranty
Mounting

AC ground fault (50G/N, 51G/N),

DC ground fault (79G),

PTC overtemperature (49),

RTD temperature (38, 49)

120/240 Vac/Vdc, 24 Vdc,

48 \Vdc/24 Vac

30-5,000 mA AC and DC

30-5,000 mA AC and DC

0.05-2s

3 Form C (programmable)

Fail-safe & non-fail-safe

Front panel and remote

0-90 Hz

20-6,000, 190-6,000, 20-90, 20-3,000 Hz;
selectable

EFCT-x series

Open & short detection

Plug-in, wire clamping,

2410 12 AWG (0.2-2.5 mm?)
EtherNet/IP™, DeviceNet™, Profibus®,
Modbus®TCP (optional)

4-20 mA (selectable 0-5 A or

0-100% trip-level setting)

Standard feature

H 48 mm(1.9"); W 96 mm (3.8");

D 129 mm (5.0")

UL Listed (E340889), CSA, RCM (Australia), CE
5years

Panel; Surface and DIN (with optional
AC700-SMK)

Littelfuse reserves the right to make product changes, without notice. Material in this document is as accurate as known at the time of publication. Visit Littelfuse.com for the most up-to-date information.

© 2023 Littelfuse, Inc.
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Expertise Applied | Answers Delivered Ground-Fault Protection — Solidly Grounded Systems

SE-701 SERIES (PGR-5701)
Ground-Fault Monitor o@P us CE@

Description

The SE-701 is a microprocessorbased ground-fault relay for
resistance- and solidly-grounded systems. In addition to common
systems, it is uniguely suited for use on systems with significant
harmonic content. The SE-701 can provide main-plant protection,
feederlevel protection, or individual-load protection. Proper

=

'C:’ current transformer selection provides the desired pickup range.

Q The output contacts can be connected for use in protective

=~ tripping circuits or in alarm indication circuits. The analog output

& can be used with a PLC or a meter.

ar

2 Features & Benefits

a FEATURES BENEFITS

E Adjustable pickup Trip setting based on input CT primary, allows use

e 24 Littelfuse (1-99%) with any CT. Minimum 50 mA with EFCT Series.

@ Adjustable time delay Adjustable trip delay allows quick protection and
(50 ms-2.5 s) system coordination

Form A and Form B ground-fault output contacts for

Output contacts operation of separate annunciation and trip circuits

Optional panel-mounted analog meter displays
ground-fault current as a percentage of the CT
primary rating.

Analog output Allows for connecting an optional meter (PGA-0500)
. . . . . (0-5V) or a control system
SlmpllfIEd Circuit Dlagram CT-Loop monitoring Alarms when CT is not connected
N KSI\Q g:{gﬁ?ﬂiﬁg:; pPeak  copatible with variable-speed drives
I Harmonic filtering Eliminates nuisance tripping
GROUNDED B Non-volatile trip Retains trip state while de-energized to simplify
SUPPLY memory troubleshooting
c Microprocessor based No calibration required, saves on maintenance cost
Allows operation in application where one side
Universal power supply  of PT is faulted, provides flexibility for numerous
applications
o o
Accessories
SE-701 SERIES ; . Ground-Fault Current Transformer
L1 | & (Ground-Fault Monitor) (A) Required current transformer model depends
—o on application. We offer a variety of sensitive
L2 —O \ CTs with 5- and 30-A primaries.
o PGA-0500 Analog % Current Meter
L

Ordering Information

Specifications
ORDERING NUMBER CONTROL POWER IEEE Device Numbers  Ground fault (50G/N, 51G/N)
Input Voltage See ordering information
E-701- 120/240 Vac/Vi P g g
SE-701-0U 0/240 Vac/ Vde Dimensions H75mm (3.0"); W55 mm (2.2"); D 115 mm (4.5")
SE-701-0D 12/24 Ve Trip Level Settings 1-99% CT-Primary Rating
N1 Trip Time Settings 0.05-25s
SE/01-0T 48 Ve Contact Operating Mode Selectable fail-safe or non-fail-safe
SE-701-03 24 Vac Harmonic Filtering Standard feature
Test Button Standard feature
Reset Button Standard feature
ACCESSORIES REQUIREMENT CT-Loop Monitoring Standard feature
Current Transformer Required Output Contacts Isolated Form A and Form B
: Approvals CSA certified, UL Listed (E340889),
PGA- tional
11 L CE (European Union), C-Tick (Australian)
PMA-55, PMA-60 Optional Analog Output 0-5V
1 " Conformally coated Consult factory
SE-EFVC Voltage Clamp Optional Warranty 5 years
Mounting DIN, Surface (standard)

Note: For optional conformal coating please consult factory.

Panel (with PMA-55 or PMA-60 adapter)

Littelfuse.com/se-701 50 © 2023 Littelfuse, Inc.
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SE-703 SERIES
Earth-Leakage Monitor c@us CE @

Description

The SE-703 is a microprocessorbased earth-fault relay for resistance-
and solidly earthed systems. It offers sensitive earth-fault detection as
low as 25 mA and can be used on systems with significant harmonic
content. The SE-703 provides feederlevel protection or individualHoad
protection. The output contacts can be connected for use in protective
tripping circuits or in alarm indication circuits. The analog output can be

used with a PLC or a meter. The SE-703 is specifically designed to be
- : AS/NZS 2081 compliant to either 2011 or 2002 (see ordering options). &
: 4 =2
LEVEL (mA) - _ TIME (ms) - o
Features & Benefits I
FEATURES BENEFITS E
24 Littelfuse | Adjustable pickup Adjustable trip setting provides a wide range of low- 3
(25-500 mA) level protection and system coordination =]
| 2 QDO 2 " . ; ; : :
Ooe QoS e Adjustable time delay Adjustable trip delay allows quick protection and pry
(INST-500 ms) system coordination g
2 Form C ground-fault output contacts for operation of 2
Output contacts separate annunciation and trip circuits
Simplified Circuit Diagram Analog output Allows for connecting an optional meter (PGA-0500)
(0-5V) or control system
cT Q CT-Loop monitoring Alarms when CT is not connected
GROUNDED A M Contact operating Fail-safe operating mode for undervoltage
SUPPLY 5 mode applications, optional non-fail-safe mode available
- Harmonic filtering Eliminates nuisance tripping
£ Non-volatile trip Retains trip state while de-energized to simplify
memory troubleshooting
Microprocessor based No calibration required, saves maintenance cost
© © Universal Allows operation in application where one side of PT is
power supply faulted, provides flexibility for numerous applications

Compliant with US, Canadian, European, and Australian

SE-703 SERIES >, Lanadl
standards for applications in almost any country

lo (Earth-Leakage Monitor)

Global certifications
L1

Accessories

EFCT Series Ground-Fault Current Transformer
Required zero-sequence current transformer
specifically designed for low-level detection.

PGA-0500 Analog % Current Meter
Optional panel-mounted analog meter displays ground-
fault current as a percentage of the set-point or 5 A.

L2 O

Hilpyiny!

Ordering Information

ORDERING NUMBER CONTROL POWER PMA-60 Series - Mounting Adapter
P— Required when panel mounting for
SE-703-0U-0x 120/240 Vac/Vdc AS/NZS 2081:2011 compliance
SE-703-0D-0x 12/24 Vdc . -
SE703.070 o Specifications
Kot ¢ IEEE Device Numbers ~ Ground fault (50G/N, 51G/N)
SE-703-03-0x 24 Vac Input Voltage See ordering information
Dimensions H 75 mm (3.0"); W55 mm (2.2"); D 115 mm (4.5")
Note: x=0 for AS/NZS 2081:2011 compliance (fail-safe output contacts) Trip Level Settings 25-500 mA
x=2for AS/NZS 2081:2002 compliance (selectable fail-safe or non-fail-safe Trip Time Settings INST-500 ms
output contacts Contact Operating Mode Fail-safe (x=0 madels) or selectable (x=2 models)
Harmonic Filtering Standard feature
Test Button Standard feature
ATBESULD e ARl Reset Button Standard feature
EFCT Series Required CT-Loop Monitoring Standard feature
PGA Optional Output Contacts Two isolated Form C contacts
-0500 ptiona Approvals CSA certified, UL Listed (E340889),
PMA-55 Optional CE (European Union), RCM (Australian)
. Compliance AS/NZS 2081:2011 (x=0 models) or
PMA-60 Optional AS/NZS 2081: 2002 (x=2 models)
SE-EFVC Voltage Clamp Optional Analog Output 0-5V
Conformally coated Yes
Warranty 5years
Mounting DIN, Surface (standard)

Panel (with PMA-55 or PMA-60 adapter)
© 2023 Littelfuse, Inc. 51 Littelfuse.com/se-703
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SE-704 SERIES (PGR-4704)

Earth-Leakage Monitor

Expertise Applied | Answers Delivered

c@us CEARN
Description

The SE-704 is a microprocessor-based ground-fault relay for resistance-
and solidly-grounded systems. It offers very sensitive ground-fault
detection as low as 10 mA and can be used on systems with
significant harmonic content. The output contacts can be connected for
use in protective tripping circuits (such as for marina or boatyard feeder
circuits) or in alarm indication circuits. The analog output can be used
with a PLC or a meter. The SE-704 can be integrated with a shunt trip
circuit breaker to meet CE code C22.1-21 Section 78-052(2) and NEC

LITTELFUSE STARTCO
EARTH-LEAKAGE MONITOR ~ SE-704 |
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Simplified Circuit Diagram
cT @
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A

article 555.35(A)(1), 555.35(3), and 555.53 for marina applications.

Features & Benefits

FEATURES BENEFITS
Adjustable pickup Adjustable trip setting provides a wide range of
(10 mA-5A) low-level protection and system coordination
. Adjustable time delay  Adjustable trip delay allows quick protection and
PA Littelfuse (30 ms-2.0s) system coordination

Output contacts

Form A and Form B ground-fault output contacts for
operation of separate annunciation and trip circuits

Analog output
(0-5V & 0-1 mA)

Allows for connecting an optional meter (PGA-0500)
or control system

CT-Loop monitoring

Alarms when CT is not connected

Selectable contact
operating mode

Selectable fail-safe or non-fail-safe operating modes
allows connection to shunt or undervoltage breaker coil

Harmonic filtering

GROUNDED g

Eliminates nuisance tripping

Non-volatile
trip memory

SUPPLY —
C

Retains trip state when de-energized to simplify
troubleshooting

Microprocessor based

No calibration required saves maintenance cost

Universal
power supply

Allows operation in application where one side of PT
is faulted, provides flexibility for numerous applications

SE-704 SERIES
(Earth-Leakage Monitor)
L1

L2 ——©°

Accessories

Q ELCT30 or SE-CS30 Series Current Transformer
Required zero-sequence current transformer
specifically designed for low level detection. Flux
conditioner is included to prevent saturation.

PGA-0500 Analog % Current Meter
. Optional panel-mounted analog meter displays ground-
fault current as a percentage of the set-point or 5 A.

|_O
L,
T

Specifications
) ) IEEE Device Numbers Ground fault (50G/N, 51G/N)
Ordering Information Input Voltage See ordering information
Dimensions H 75 mm (3.0"); W 55 mm (2.2"); D 115 mm (4.5")
ORDERING NUMBER CONTROL POWER Trip Level Settings 10 mA=5.0 A
SE-704-0U 120/240 Vac/Vdc Trip Time Settings 30-2000 ms
SE-704-0D 12/24 Vdc Contact_Opt_zrati_ng Mode Selectable fail-safe or non-fail-safe
Harmonic Filtering Standard feature
SE-704-0T 48 Vde Test Button Standard feature
SE-704-03 24 Vac Reset Button Standard feature
CT-Loop Monitoring Standard feature
Output Contacts Isolated Form A and Form B
ACCESSORIES REQUIREMENT Approvals UL Listed (E340889), CSA, CE (European Union)
SE-CS30 Series Required RCM (Australian)
) Analog Output 0-5V & 0-1mA
PGA-0500 Optional Conformally coated Optional
PMA-55, PMA-60 Optional Warranty 5 years
Mounting DIN, Surface (standard)
Note: For optional conformal coating please consult factory. Panel (With PMA-55 or PMA-60 adapter)
Littelfuse.com/se-704 52 © 2023 Littelfuse, Inc.
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SB5000 SERIES

Industrlal @ EUS

LITI'ELFUSE’“ Products . .
Description

| ) Special-Purpose Ground-Fault Circuit Interrupter
° (SPGFCI), Class C and Class D

Industrial Shock Block (ISB) is a personnel protection device
designed to meet the requirements for special-purpose
GFCls defined by UL 943C. This standard outlines GFCI
classes specifically designed for use in industrial facilities.
Class C GFCls are intended to be used on three-phase
systems where the line-to-line voltage is 480 V or less with
a trip level of 20 mA, while Class D GFCls are intended to be
used on 600 V systems. The Industrial Shock Block includes
N " A DFT harmonic filtering, an automatic self-test feature and

{"o - is compliant to the UL 1998 Software in Programmable

Components standard.

NOILI3L104d LINV4-ANNOYD

Ground-Fault Circuit Interrupter (GFCI), Class A
Simplified Circuit Diagram The Shock Block is available as a 208 V Class A GFCI,
allowing commercial kitchens, construction sites, and other
Q non-dwelling units with wet areas to meet NEC 210.8(B) for
their three-phase loads up to 60 A.

GCO—

TERMINATION
DEVICE
L1

Equipment Ground-Fault Protective Device (EGFPD)
Industrial Shock Block is also available with adjustable
protection settings as an EGFPD. The EGFPD models can be
set to trip at 6 mA or from 10-100 mA in increments of 10
mA. This offers more flexibility since GFCI devices are not
______ allowed to have an adjustable trip level.

AUXILIARY
CONTACT

-II}—‘O 55
s
B!

Ratings and Models

S8s000 Industrial Shock Block (GFCI & EGFPD) is available for three-
phase voltages from 208 to 600 V with a maximum full load
current of either 32 or 60 A. The power system can be either

Features & Benefits solidly or high-resistance grounded and the load must be
three phase without a neutral.
FEATURES BENEFITS

Inverse time detection circuit protects people while also The standard enclosure is IP 69K/NEMA 4X and outdoor

UL 943 inverse time trip curve educing the probability of nuisance trippin ; i i i i i i
reducing the probability of nui pping rated, suitable for all industrial environments including high-

DFT (Discrete Fourier Transform)

filtering algorithm Eliminates nuisance trips due to harmonics temperature washdown used in food production. A Class

Reduces the risk of ventricular fbrlation for leak I, Division 2 option is also available for applications where
Minimum trip time < 20 msec educes the risk of ventricular fibrillation for lea age ) i

current of 250 mA and above explosive dust may be present (future option).
Fixed 6 mA (UL 943) or 20 mA UL Listed GFCI and Special-Purpose GFCI personnel . .
(UL 943C) trip level protection for industrial and commercial loads up to 60 A Ground Wire (Load-Ground) Monitor
Selectable trip levels The settings below 20 mA provide extra safety. The The Industrial Shock Block also monitors the ground wire
(EGFPD) settings above 20 mA can reduce nuisance tripping on (load-ground) connection between the Industrial Shock Block

systems with high leakage current

and load. This is a required feature for Class C and D GFCI
devices and is recommended for Class A GFCl and EGFPD

Two-stage ground monitor with  Proactively protects from shock by tripping if continuity
Zener termination that meets UL  of ground wire between Industrial Shock Block and load

943C, CSA M421 is broken devices. If the ground-return path is broken, the Industrial
Selectable manual reset or autoreset for brownout, Shock Block will trip and provide an alarm by changing the
Flexible configuration power up, and ground monitor interruptions to fit plant state of the alarm contacts. This monitoring circuit includes
safety protocols . . . )
: . an extra wire (pilot wire) between the Industrial Shock
Conformal coatin Internal PWB is conformally coated to protect against . .
9 corrosion and moisture Block and load. At the load, the pilot wire is connected to a
N Alerts your SCADA system if the Shock Block is termination device. The other end of the termination device
Auxiliary contact ! . . .
energized or tripped is connected to the load ground (typically the enclosure).

The Shock Block will continuously test itself and will trip
if there is an internal failure

GFCl Class A, C, D and EGFPD Simplified planning and operator familiarity for multiple
options in one series applications/requirements

Automatic self-test

© 2023 Littelfuse, Inc. 53
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SB5000 SERIES

Ordering Information Connection Diagram
ORDERING I The SB5000 is installed in-line between incoming power or
existing overcurrent protection device and the load.
NUMBER RATING(A) (V)  LEVEL(MA) ULCLASS 9 P
SB5032-00x-0 208
UL 943C Class C SPGFCI
20 SB5060-021-0
O 801 (Fixea)
2 SB5032-30x-0 600 UL 943C Class D SPGFC| 4
(=]
= _07x- Electrical
S 28 |6 1000in
= $B5032-21x-0 480 | "CTeMSMS | UL 943/UL 1053 EGFPD
—
2 SBS032:31x0 pop | (Selectable)
2 6
= SB5032-02x-0 208 (Fixed] UL 943 Class A GFCI
o
& SB5060-00x-0 208
0 UL 943C Class C SPGFC!
SB5060-20x-0 480 (Fixed)
SB5060-30x-0 600 UL 943C Class D SPGFC|
SB5060-01x-0 60 208 6, 10-100
SB5060-21x-0 480 '“C{ﬁ";g“ts UL 943/UL 1053 EGFPD
SB5060-31x-0 gop | (Selectable)
6
SB5060-02x-0 208 (Fixed) UL 943 Class A GFCI

Note: Replace x with 1 for IP 69K/NEMA 4X Enclosure; replace with 2 to add Class II, Division 2 rating
(future option).

Accessories
Q —_— 1N5339B - Termination Device S ificati
e Axial-lead ground-check termination, peci "_:a ions
" included with SB5000 series Voltage Rating 208V, 480V, 600V
Current Rating 32 or 60 A (continuous)
0 SE-TA6 - Termination Assembly System Type Three-phase, 3-wire (no neutral), 60 Hz
s Optional termination assembly with Short-Circuit Current Rating 10,000 A
Bl s terminals and mounting holes Trip Level Settings Fixed at 6 mA (Class A models)
& Fixed at 20 mA (Class C/D models)
Selectable 6, 10, 20, 30, 40, 50, 60, 70,
SE-TA6-SM Stud-Mount 80, 90, 100 mA (EGFPD models)
Termination Assembly Trip Time Setting Inverse time curve according to UL 943
s Optional ground-check termination Ground Monitoring Circuit  Selectable short or Zener termination;
for submersible pumps Fail-safe; CSA M421 compliant
Enclosure IP 69K and NEMA 4X (Outdoor),
SE-TA6ASF-WL Series - Polycarbonate, Lockable
q Termination Assembly Operating Temperature -35°C(-31 °F) to 40 °C (104 °F),
%’Eﬁ'&‘;%. Compact 12 W ground-check up to 60 °C (151 °F) with derating
y *  termination assembly Approvals cULus Listed Class A GFCI (UL 943)

UL Listed Class C, D SPGFCI (UL 943C)
cULus Listed EGFPD (UL 943/UL 1053)
All models CSA Certified
UL 1998

Dimensions H 285.6 mm (11.25 in.);

W 244.4 mm (9.62 in.);
D 119.6 mm (4.71in.)
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SB6000 SERIES

*Patented

Operator Interface*

Simplified Circuit Diagram

1 I
1 '
i SB-OPI | !
: O (Operator '
1 Interface) | Q
1 4
! [} GCO——F——0
i
1 TERMINATION
Lt——1-0" \ po—fiF———0— DEVICE
! 11}
Le——0\_o—I

AUXILIARY

SB6100

ENCLOSED SB6100 MODELS

Ordering Information

ORDERING VOLTAGE TRIP
NUMBER (V) LEVEL (MA)
SB6100-00x-0 208
SB6100-10x-0 240 20

UL CATEGORY/CLASS

UL 943C Class C
special-purpose GFCI

UL 943C Class D
special-purpose GFCI

SB6100-20x-0 480 (Fixed)

SB6100-30x-0 600

SB6100-01x-0 208

SB6100-11x-0 240 | 6,10-100in
increments

SB6100-21x-0 480 of 10
SB6100-31x-0 600

UL 943/UL 1053
Equipment ground-fault
protective device (EGFPD)

6
SB6100-02x-0 208 (Fixed)

UL 943 Class A GFCI

Note: x=0 for open-chassis models and 1 for enclosed models

®A Littelfuse

Expertise Applied | Answers Delivered

Description
Special-Purpose Ground-Fault Circuit Interrupter (GFCI),
Class C and Class D

Industrial Shock Block (ISB) is a personnel protection device designed to meet
the requirements for special-purpose GFCls defined by UL 943C. This standard
outlines GFCI classes specifically designed for use in industrial facilities. Class
C GFCls are intended to be used on three-phase systems where the line-to-
line voltage is 480 V or less with a trip level of 20 mA, while Class D GFCls are
intended to be used on 600 V systems. The Industrial Shock Block includes

an automatic self-test feature and is compliant to the UL 1998 Software in
Programmable Components standard.

Ground-Fault Circuit Interrupter (GFCI), Class A

The Shock Block is available as a Class A GFCI, allowing commercial kitchens
and commercial establishments with wet areas to meet NEC 210.8(B) for their
3-phase loads up to 100 A.

Equipment Ground-Fault Protective Device (EGFPD)

Industrial Shock Block is also available with adjustable protection settings as
an EGFPD. The EGFPD models can be set to trip at 6 mA or from 10-100 mA

in increments of 10 mA. This offers more flexibility since GFCI devices are not
allowed to have an adjustable trip level.

Rating and Models

Industrial Shock Block (GFCI & EGFPD) is available for three-phase voltages
from 208 to 600 V with a maximum full load current of 100 A, and a built-in
overcurrent protection supplied by Littelfuse Class T fuses. The load must be
3-phase, however, cannot have a neutral. The power system can either be
solidly-grounded or high-resistance grounded.

Two options for enclosures are available: UL-recognized open-chassis models
are available for installation in existing electrical enclosures and UL-listed
enclosed models include a NEMA-4X enclosure for stand-alone installations.

Ground Wire (Load-Ground) Monitor

The Industrial Shock Block also monitors the ground wire (load-ground)
connection between the Industrial Shock Block and load. This is a required
feature for Class C and D GFCI devices and and is recommended for Class A
and EGFPD devices devices. If the connection is broken, the Industrial Shock
Block will trip and provide an alarm by changing the state of the alarm contacts.
This monitoring circuit includes an extra wire (pilot wire) between the Industrial
Shock Block and load (since the monitoring current is low, only a small wire is
required). At the load, the pilot wire is connected to a termination device. The
other end of the termination device is connected to the load ground (typically
the enclosure).

Features & Benefits
FEATURES BENEFITS

Detects and interrupts to protect people and reduce

UL 943 inverse time trip curve

the probability of nuisance tripping

Minimum trip time <20 msec

Reduces the risk of ventricular fibrillation for leakage
current of 260 mA and above

Fixed 6 mA (UL 943) or 20 mA
(UL 943C) trip level

Personnel protection for industrial and commercial
systems on loads up to 100 A

Provides extra safety when a customer is able to

Selectable trip levels operate with a setting below 20 mA (GFCl) and the

(EGFPD) settings above 20 mA can reduce nuisance tripping on
systems with high leakage current

UL 943C ground monitor/ Protects from shock by tripping if continuity of ground

interrupt wire between Industrial Shock Block and load is broken

Undervoltage, brownout, Ensures proper operation and prolongs the internal

chatter detection contactor lifetime

3 x ClassT, 600V The fuses provide overcurrent protection fora 100 A

incoming fuses

circuit and a higher short-circuit current rating (SCCR)
of 50 kA

Conformal coating

Internal circuits are conformally coated to protect
against corrosion and moisture, yet still repairable

Operator Interface

Shows unit status, alarm types, percentage of leakage
current, and allows for Test and Reset capabilities

Auxiliary Contact Provides a normally-open contact for remote indication

Automatic Self-Test All units mc_lude an automatic self-test feature include
an automatic self-test feature

Motor Starter Allows the user to start and stop the motor from the

interface

© 2023 Littelfuse, Inc.
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SB6000 SERIES

Accessories Connection Diagram
Operator Interface The SB6100 is installed in-line between incoming power or existing
(AC6000-OPI-00) overcurrent protection device and the load.

The open-chassis SB6100 can be installed in electrical equipment and
the enclosed version is typically wall-mounted.

1N5339B - Termination Device

=

e Axial-lead ground-check termination,

] included with SB6000 series Incoming Power
S

-

o se-Tas

[ ] Pl

3 o SE-TA6 - Termination Assembly

u<,- e Optional termination assembly with

S AT terminals and mounting holes

S 2
e

[4-]

SE-TA6-SM Stud-Mount

NG Termination Assembly SB6100 T S—— SB6100 Industrial
o Optional ground-check termination Industrial Shock Block
Shock Block Enclosed Model

for submersible pumps Open-Chasis

Model

AC6000-CART-00
Two-wheeled Cart

_— — : -
Optional for mounting ISB to allow i\,
for moving the unit while power is off

Specifications \'

|

t Voltage Rating See ordering information
Current Rating 100 A (continuous)
System Type 3-phase, 3-wire (no neutral), 60 Hz
Short-Circuit Current Rating 50,000 A
Trip Level Settings Selectable (6, 10, 20, 30, 40, 50, 60, 70, 80,
90, 100 mA), fixed at 6 mA, or fixed at 20 mA
AC6000-MNT-00 Trip Time Setting Inverse time trip curve
Mounting Frame Enclosure NEMA 4X, Polyester, Lockable
Optional for mounting ISB to a cart or Operating Temperature —35°C (~31 °F) to + 40 °C (104 °F), up to
other surface. Included with the +66 °C (151 °F) with derating
AC6000-CART-00. Wiring Requirements 2/0 AWG (maximum)
Approval GFCI: UL Listed (enclosed models) and UL
Recognized Component (open-chassis
models)
EGFPD: cULus Listed (enclosed models) and
Ordering Information - Accessories cURus Recognized Component (open-chassis
models); UL1998 Compliant (revision 01 or
ACCESSORIES REQUIREMENT PAGE* higher); All models except SB6100-02x-0
ACB000-0PI-00 Included N/A CSA Certified
1N5339B Included 120 Dimensions Enclosed: H 453.8 mm (17.9");
- W 406.2 mm (16.0"); D 223.3 mm (8.8")
SE-TAG Optional 120 Open-chassis: H 455.0 mm (17.9");
SE-TAB-SM Optional 120 W 340.7 mm (13.4"); D 174.9 mm (6.8")
SE-TABASF-WL Optional 120 Warranty 1 year
ACB000-CART-00 Optional N/A
AC6000-MNT-00 Optional N/A

* Page in Protection Relay & Controls Catalog

Littelfuse.com/IndustrialShockBlock 56 © 2023 Littelfuse, Inc.
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PGR-4300 SERIES (GFA300)
Generator Ground-Fault Relay c@us

Description

The PGR-4300 Generator Ground-Fault Relay provides
a simple method for detecting a ground-fault condition
on generators without the need for current transformers

D
(CTs). This greatly simplifies the installation. In addition, §
it is compatible with both three- and fourpole transfer 2
switches. This relay also monitors the neutral-to-ground path o
for continuity. The PGR-4300 is ideal for any generator or z
application where there is not sufficient space to install CTs. E
S
Features & Benefits 3
FEATURES BENEFITS S
No CTs required Saves space and simplifies installation
Adjustable pickup Adjustable trip setting provides a wide range of
(100-1200 A) protection and allows system coordination
. . . . . Adjustable time delay Adjustable trip delay allows quick protection and
Simplified Circuit Diagram (0-1.0s) system coordination

Form C ground-fault output contacts for alarming
or tripping purposes

Analog output Provides means for connecting to an optional
P (0-1mA) meter (PGA-0500) or control system

Monitors neutral-to-ground integrity and alarms if
ground path becomes open circuit

Output contacts

_ N-G continuity alarm

Passive filtering Eliminates nuisance tripping
)
= Accessories
PGR-4300
Control © (Generator PGA-0500 Analog °
1 - g % Current Meter
Power o Cround-Fault Relay) Optional panel-mounted analog meter
displays ground-fault current as a
I percentage of the set-point.
Specifications
IEEE Device Numbers Ground Fault (50G/N, 51G/N)
. . Input Voltage See ordering information
Ordermg Information Dimensions H75mm (3.0"); W55 mm (2.2");
ORDERING NUMBER CONTROL POWER D 115 mm (4.5%)
Trip Level Settings 100-1200 A
PGR-4300-12 12 Vde Trip Time Delay Settings  0-1.0s
PGR-4300-24 24 \de Contact Operating Mode Non-fail-safe
Test Button Local
PGR-4300-120 120 Vac Reset Button Local and remote
Output Contacts Form C
ACCESSORIES REQUIREMENT Analog Output 0-1 mA
} . Conformally Coated Consult factory
FE-130 D! Approvals UL Listed (183688
PMA-55 Optional Warranty 5 years
PMA-60 Optional Mounting DIN, Surface (standard)

Panel (with PMA-55 or PMA-60 adapter)

Note: For optional conformal coating please consult factory.

© 2023 Littelfuse, Inc. 57 Littelfuse.com/pgr-4300
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Protection Relays

For More Information...

and to download our technical note on
Ground-Fault Ground-Check, visit
Littelfuse.com/Ground-faultPaper

P Littelfuse

Expertise Applied | Answers Delivered

GROUND-CONDUCTOR MONITORING

Continuously monitor the integrity of the ground conductor to protect
portable equipment from hazardous voltages caused by ground faults.

SE-105/ SE-107 Series  Ground-Fault Ground-Check Monitor....... 60
SE-134C / SE-135 Series  Ground-Fault Ground-Check Monitor....... 61

© 2023 Littelfuse, Inc.
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GROUND-CONDUCTOR MONITORING
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P4 Littelfuse
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Simplified Circuit Diagram

Protection Relays
Ground-Conductor Monitoring

SE-105/ SE-107 SERIES

Ground-Fault Ground-Check Monitor

SE-107
GF-GC MONITOR
Gc @

A0 o=
vV w v

g, T
GROUNDED B D
SUPPLY — M
GC
G
o O o
TERMINATION
SE-105 SERIES DEVICE
SE-107 SERIES
(B
L1_]o (Ground-Fault
e g
Q
T
Ordering Information
ORDERING NUMBER CONTROL POWER
SE-105 120 Vac
SE-105D 120 Vac/Vde
SE-105E 240 Vac
SE-107 120 Vac
SE-107D 120 Vac/Vdc
SE-107E 240 Vac

Consult manual online for additional ordering options.

ACCESSORIES

CT200 Series

TN5339B

SE-TAB, SE-TAB-SM
SE-TABA Series

RK-102, RK-105, RK-105I
RK-13

PPI-600V

REQUIREMENT
Required
Included
Optional
Optional
Optional
Optional

Optional

Description

c@Rus &

The SE-105/SE-107 is a combination ground-wire monitor
and ground-fault relay for resistance-grounded systems. It
continuously monitors the integrity of the ground conductor
to protect portable equipment from hazardous voltages
caused by ground faults. The SE-105/SE-107 is an excellent
choice for trailing cables 5 kV and under in underground mining
applications. For higher voltages or long-cable applications, see

the SE-134C/SE-13b.

Features & Benefits

FEATURES BENEFITS

Adjustable pickup Unit can be used on a wide variety of trailing
(0.5,2.0,4.0A) cable applications

Adjustable time delay Adjustable trip delay for quick protection and
(0.1-2.0s) system coordination

Harmonic filter

Prevents false operation

Zener-characteristic
termination assembly

Provides reliable ground-check loop verification

Fail-safe ground-check
circuit

Ensures ground-check circuit remains safe
even in the event of equipment failure

Conformal coating

Additional coating protects circuit boards
against harsh environment

SE-105: selectable UV- or

shunt-trip mode

Provides flexibility for different applications

SE-107: UV-trip mode only

Eliminates chance of unauthorized change to
trip circuit

Accessories

o (

CT200 Series Current Transformer
\\ Required CT detects ground-fault current.

o _

1N5339B Termination Device
—_ 5 W axial-lead ground-check termination;

included with SE-105/SE-107.

Optional termination assembly with convenient

i‘ SE-TA6 Termination Assembly

terminals and mounting holes

SE-TA6-SM Stud-Mount Termination Assembly
Optional 50 W ground-check termination that is
robust and compact for submersible pumps.

Wire lead simplifies installation.

Specifications
IEEE Device Numbers

Input Voltage
Dimensions

Trip Level Settings
Trip Time Settings
Contact Operating Mode

Harmonic Filtering
Reset Button
Output Contacts
Approvals

Conformally Coated
Warranty
Mounting

Checking or Interlocking Relay (3GC),
Ground Fault (50G/N, 51G/N)

See ordering information

H 150 mm (5.9"); W 109 mm (4.3");

D 100 mm (4.0")

05,2.0,40A

01-10s

Selectable fail-safe or non-fail-safe (SE-105)
Fail-safe only (SE-107)

Standard feature

Local and remote

Isolated Form A

CSA certified, UL Listed (E340889),
C-Tick (Australian)

Standard feature

5 years

Surface

Littelfuse.com/se-105, Littelfuse.com/se-107
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SE-134C / SE-135 SERIES

Ground-Fault Ground-Check Monitor o c@hus ANCE

Description
LTTELFUSE STARTCO The SE-134C/SE-135 is a microprocessor-based, combination
: ground-wire monitor and ground-fault relay for resistance-
——— grounded or solidly grounded systems. It continuously monitors
the integrity of the ground conductor to protect portable

equipment from hazardous voltages caused by ground faults.
The SE-134C/SE-135 is field proven in monitoring trailing
cables on large mobile equipment such as drag-lines, mining
shovels, shore-to-ship power cables, dock-side cranes, stacker
reclaimers, submersible pumps, and portable conveyors.

Features & Benefits

FEATURES BENEFITS

a)dgu_? §a5b !: fpol:: Is(‘.tlls'?csw) Unit can be used on a wide variety of trailing

(2-50 A for SE-CS40) cable applications
Adjustable time delay Adjustable trip delay for quick protection and

(N
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(0.1-255s) system coordination
. . . . . Separate annunciation of ground-fault and ground-
Simplified Circuit Diagram Output contacts check fault ’ ’
o1 Q TRAILING Grou_nd:che:ck Indication of open or short ground-check wire
_ A A CABLE LED indication makes it easier to find faults
GROUNDED B CT-loop monitoring Alarms when CT is not connected
SUPPLY — M . — T
High-induced-ac Makes unit suitable for applications with high
. Ge rejection voltages and long cables
G DFT (Harmonic) filter Prevents false operation
° %o TERMINATION tzceer":\?;;iglt]?(::?sesriesggly Provides reliable ground-check loop verification
SE-134C SERIES PEVICE Ensures ground-check and ground-fault circuits
SE-135 SERIES Fail-safe circuits remain safe even in the event of equipment failure
L1_o (Ground-Faul . Additional coating protects circuit boards
L2—o l(\iArg#intg;iChECk | = (B Conformal coating against harsh environment
. Increases maximum cable length for ground-
j_’_ XGC option check monitoring (10 km typical)
] ] Accessories
Ordering Information SE-CS10 or SE-CS40 Series Ground-Fault
Q Current Transformer
ORDERING g5y POWER SUPPLY COMM Required zero-sequence current transformer
NUMBER
T detects ground-fault current.
0=120/240 Vac/Vdc
SE-134C Blank or XGC o 0=None B SE-TAG6A Series, SE-TA12A Series
1=24/48 Vdc (B E: Termination Assembly
0=120/240 Vac/Vdc 0=None Required termination assembly;
SE-135 Blank or XGC B temperature compensated.
1=24/48 \/dc M@ 3=Ethernet (1)
Specifications
ACCESSORIES REQUIREMENT IEEE Device Numbers Checking or Interlocking Relay (3GC),
SE-CS10 Series Required Ground fault (50G/N, 51G/N)
. . Input Voltage 65-265 Vac; 85-275 Vdc; 18-72 Vdc
SE-CS40 Series (for SE-135) Optional Dimensions H 213 mm (8.4°); W 99 mm (3.9°), D 132 mm (5.2'
SE-TABA Series (for SE-134C) Required Trip Level Settings 0.5-12.5 A for SE-CS10, 2- 50 A for SE-CS40
- . Trip Time Settings 01-25s
SE-TA12A/SE-TA12B Combination (for SE-134C) Optional Contact Operating Mode Selectable fail-safe or non-fail-safe
SE-TA12A Series (for SE-135) Required Harmonic Filtering Standard feature
. Test Button Standard feature
SE-IPBSCVR-G Optional Reset Button Standard feature
RK-132 Optional Output Contacts Isolated Form A and Form B, Two Form C
) Approvals CSA certified, UL Listed (E340889),
PPI-600V Optional C-Tick (Australia)®, CE®
(1) CE/C-Tick not available. Conformally Coated Standard feature
(2) Not available with Ethernet option 3. Warranty 5years
(3) See ordering information. Mounting Panel, Surface
See Current Transformer Selection Guide and Accessory Information. GC Trip Resistance 28Q) (Standard), 45Q (XGC Option)

© 2023 Littelfuse, Inc. 61 Littelfuse.com/se-134c, Littelfuse.com/se-135
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Protection Relays

RESISTANCE GROUNDING/NGR
MONITORING

Continuously monitoring the neutral-grounding resistor (NGR) and the
neutral-to-ground path is critical to ensure the system operates as
expected. Current-sensing ground-fault relays will not operate if the NGR

or system ground is open circuit. a

(%]
Neutral Grounding Resistor Sizing Chart...........c.cooooovviveiceecece 63 P
SE-325 Series Neutral Grounding Resistor Monitor................... 64 §
SE-330/ S
SE-330HV Series  Neutral Grounding Resistor Monitor.................. 65 S
SE-330AU Series  Neutral Earthing Resistor Monitor-..................... 67 E
NGR Series—US Neutral Grounding Resistor System.............c........... 68 §
NGR Series—Canada Neutral Grounding Resistor System........................ 77 3
NGRM-ENC Series Enclosed Neutral Grounding Resistor Monitor ... 83 %

Neutral Grounding Resistor Sizing Chart

System Voltage

NGR Let-Through Current

(Line-to-line) and Resistance U ey
208V 5A/24 Ohms Continuous
480V 5A/55 Ohms Continuous
600V 5A/69 Ohms Continuous

i FESETOR 2,400V 5A/277 Ohms or 10A/139 Ohms Continuous or 10 sec
4,160V 5A /480 Ohms or 10A/240 Ohms Continuous or 10 sec
13,800V 10A/798 Ohms or 200 A/40 Ohms 10 seconds
25,000V 200A/72 Ohms or 400 A/36 Ohms 10 seconds
34,500V 200A/100 Ohms or 400 A /50 Ohms 10 seconds

For More Information...
and to download our White Paper
Why NGRs Need Contiuous

Note: The values shown are for any size transformer and are typical.

Note: The above table is for illustrative purposes only. Actual values may differ based

Monitoring, visit
Littelfuse.com/TechnicalCenter

on a variety of individual system considerations, such as capacitive charging current
and co-ordination study results.

© 2023 Littelfuse, Inc.
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SE-325 SERIES {

Protection Relays

Neutral Grounding Resistor Monitoring

PGM-8325)

Neutral Grounding Resistor Monitor

GF TRIP
TIME (s)

P4 Littelfuse
STARTCO
sw Gl k: o

RESISTOR
FAULT
200

20,/ 1400
(=000 |

| mes ]| =l
LEVEL (vAC)

P POWER

SE-325
NGR MONITOR

RI R G

e FmE e 00

Simplified Circuit Diagram

Description

Qs £\

The SE-325 Neutral Grounding Resistor Monitor is used on
resistance-grounded systems up to 25 kV to monitor the
integrity of the neutral-to-ground path and to detect ground
faults. It measures current and voltage in a transformer or
generator neutral-to-ground connection and continuity of the
neutral-grounding resistor (NGR). The SE-325 coordinates
these three measurements to detect a loose connection,
corrosion, ground fault, or NGR failure, and provides one
alarm or trip output contact.

Features & Benefits

FEATURES BENEFITS

. Detects resistor failure within seconds, reduces
g]%n:i';:::‘us NGR transient-overvoltage risk, removes risk of ground-

9 fault-detection failure

Ground-fault Main or backup protection to detect a ground
Detection fault anywhere on the monitored system
Adjustable pickup Select greatest sensitivity without
(0.5-4A) false operation
a)d.lllf;tg)b le time delay Adjustable trip delay allows system coordination

A

Output contacts

Form A output contact

Selectable contact
operating mode

Selectable fail-safe or non-fail-safe operating
modes allows connection to shunt or undervoltage
breaker coil or alarm system

|
e

Accessories

0;3

ER Series Sensing Resistor
Required interface between the power system
and the SE-325. Eliminates hazardous voltage

&= levels at the monitor.

CT200 Series Current Transformer

Required CT detects ground-fault current.

ER SERIES
(Sensing Resistor) SE-325 SERI'E_S0
O (NGR Monitor)
N P .
L2—O o
L =
Ordering Information
ORDERING NUMBER CONTROL POWER
SE-325 120 Vac
SE-325D 120 Vac/Vdc
SE-325E 240 Vac

Consult manual online for additional ordering options.

ACCESSORIES

CT200 Series

ER Series

SE-MRE-600

RK-325, RK-325I, RK-302
RK-13

NGRM-ENC

REQUIREMENT
Required
Required
Optional
Optional
Optional

Optional

RK Series Remote Indication and Reset
@ Optional panel-mounted remote indication
8 B3 andreset assemblies. Available in NEMA 1 or
NEMA 4 configurations.
Specifications

IEEE Device Numbers

Input Voltage
Dimensions

GF Trip Level Settings
GF Trip Time Settings
RF Trip-Level Settings

Contact Operating Mode
Reset Button

Output Contacts
Approvals

Conformally coated
Warranty
Mounting

Ground Fault (50G/N, 51G/N),
Overvoltage (59N), Lockout Relay (86),
Checking Relay (3)

See ordering information

H 150 mm (5.9"); W 109 mm (4.3"); D 100 mm (4.0")
0.5-40A

01-20s

20-400 Vac (<5 kV systems)
100-2,000 Vac (>5 kV systems)
Selectable fail-safe or non-fail-safe
Standard feature

Form A

CSA certified, UL Listed (E340889),
C-Tick (Australian)

Standard feature

5years

Surface

Littelfuse.com/se-325
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Neutral Grounding Resistor Monitoring

SE-330, SE-330HV SERIES

Neutral Grounding Resistor Monitor

Simplified Circuit Diagram

cT %
]
[ XKe)
ER SERIES
(Sensing Resistor) OSE'330 SERIElfo
NGR | (NGR Monitor)
0| i L
L L =
For detailed wiring diagram, see adjacent page.
Ordering Information
ORDERING POWER COMM K4 UNIT HEALTHY
NUMBER SUPPLY CONTACT
SE-330 - X X -1 0 X
0=USB Only
1=DeviceNet
3=EtherNet
(Dual RJ45)
;35330'_ ’ 4=EtherNet
or applications| o (SC Fiber & RJ45)
0=120/240
35kV or less V ac/V de | 5=EtherNet 0=Normally Open
SE-330HV 2-48 Vdc (Dual SC Fiber) 1=Normally Closed
for 72 kV B 6=IEC61850
applications (Dual RJ45)
7=IEC61850
(SC Fiber & RJ45)
8=IEC61850
(Dual SC Fiber)

NOTE: For Australian applications, see the SE-330AU.

ACCESSORIES REQUIREMENT

ER Series Sensing Resistor Required
Current Transformer Required
SE-IP65CVR-G Optional
SE-MRE-600 Optional
RK-332 Optional
NGRM-ENC Optional
PGA-0520 Optional
SE-330-SMA Optional

Littelfuse reserves the right to make product changes, without notice. Material in this document is as
accurate as known at the time of publication. Visit Littelfuse.com for the most up-to-date information.

®A Littelfuse
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Description

The SE-330 is an advanced ground-fault and neutral-grounding-
resistor monitoring relay that is compliant with Rule10-302 of
the 2018 Canadian Electrical Code Part | (CE Code). It measures
neutral current, neutral-to-ground voltage, and neutral-to-ground
resistance. It provides continuous monitoring of the neutral-to-
ground path to verify that the neutral-grounding resistor (NGR)

is intact and that it has not been bypassed or shorted. An open
NGR renders current-sensing ground-fault protection inoperative
and could result in a false belief that the system is functioning
properly. A shorted NGR results in higherthan-expected ground-
fault current. The SE-330 can be used with low- and medium-
voltage transformers and generators with low- or high-resistance
grounding used in processing, manufacturing, chemical, pulp and
paper, petroleum, and watertreatment facilities. For high-voltage
applications, use the SE-330HV. For applications that require
conformance to Australian standards, use the SE-330AU.

Resistor Monitoring

The SE-330 combines the measured values of resistance, current,
and voltage to continuously determine that an NGR is intact. It is
able to detect an open or shorted resistor with or without a ground
fault present. Sensing resistors are matched to the system voltage
and are used to monitor NGRs on systems up to 72 kV.

Ground-Fault Monitoring

The SE-330 uses an application-appropriate current transformer to
reliably detect ground-fault currents as small as 100 mA. Discrete-
Fourier Transform (DFT) filtering ensures that false trips due to
harmonic noise from adjustable-speed drives do not occur. Should
the resistor open and a ground fault subsequently occur, the
SE-330 will detect the fault through voltage measurement, while
other current-only sensing relays would be ineffective.

Pulsing Ground-Fault Location

The SE-330 is capable of controlling a pulsing contactor, which is
used to switch the NGR resistance in a pulsing-compatible NGR
package. The resulting ground-fault current is distinguishable from
charging currents and noise and will only appear upstream of the
ground fault, making fault location fast and easy, even without
isolating feeders or interrupting loads.

Accessories

Q =+ ER Series Sensing Resistor
’ ] Required interface between the power system and the
;:

: SE-330/SE-330HV. Eliminates hazardous voltage levels
. attherelay.

ELCT5 Series Ground-Fault Current Transformer
Sensitive ground-fault current detection (5 A primary).

ELCT30 Series Ground-Fault Current Transformer
Sensitive ground-fault current detection (30 A primary).

Other Current Transformer
{ % For low-resistance NGRs choose a CT primary
approximately equal to the NGR rating. Inputs are
provided for 1- and 5- A- secondary CTs.

SE-IP65CVR-G Hinged Transparent Cover
Watertight cover, tamper resistant, IP65 protection.

© 2023 Littelfuse, Inc.
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Protection Relays
Neutral Grounding Resistor Monitoring

SE-330, SE-330HV SERIES

Neutral Grounding Resistor Monitor

Features & Benefits

FEATURES |EEE # BENEFITS
Continuous NGR monitoring 3 Detects resistor failure within seconds, reduces transient-overvoltage risk, remaves risk of ground-fault-detection failure
Shorted NGR detection 3 Detects a ground fault on the neutral that could bypass the resistor, ensures fault current is not higher than expected

Ground-fault detection

50G/N, 51G/N, 59N

Main or backup protection to detect a ground fault anywhere on the monitored system

Adjustable pickup (2-100 %)

Select greatest sensitivity without false operation, adjustable in 1% increments (MEM setting)

Adjustable time delay (0.1-10 s)

Adjustable trip delay allows quick protection and system coordination

Universal CT compatibilit

Y

Allows the use of a CT that gives required ground-fault settings

Programmable output contacts

Two programmable Form C and One programmable Form A (Ground Fault, Resistor Fault, Unit Health)

Selectable contact
operating mode

Selectable fail-safe or non-fail-safe operating modes allows connection to shunt or undervoltage breaker

coil or alarm circuit (K1, K2, and K3 output contacts)

Analog output (4-20 mA)

Connect an optional PGA-0520 meter or control system

Pulsing output (SE-330 only)

Control the operation of a pulsing ground-fault-location circuit

Trip records

On-board 100-event (with date and time) recorder helps with system diagnostics

Harmonic filtering (DFT)

Eliminate false trips due to harmonic noise from ASDs

Local communications

Mini USB port to view measured values, configure settings, and check event records

Data logging

On-board microSD card (included) can be used for long-term data logging

Network communications

Remotely view measured values and event records, reset trips, and cause a remote trip

Available Protocol Options:
IEC 61850 with dual RJ45, SC Fiber and RJ45, or Dual SC Fiber Interface
Modbus TCP and Ethernet/IP— with dual RJ45, SC Fiber and RJ45, or Dual SC Fiber Interface
DeviceNet— with CAN interface

Software

PC-interface software (SE-MON330) is available at Littelfuse.com/RelaySoftware

Selectable reset mode

Selectable latching or auto-reset operation

Unit-healthy output

Verifies SE-330 is operating correctly, available as Form A or Form B output contact

Conformal coating

Internal circuits are conformally coated to protect against corrosion and moisture

Typical Values

NEUTRAL-GROUNDING RESISTOR

SENSING RESISTOR GROUND-FAULT

SYSTEM VOLTAGE PICKUP LEVEL V, PICKUP LEVEL
(VOLTS) CURRENT RESISTANCE MODEL RESISTANCE (VOLTS)
(AMPERES) (OHMS) (SWITCH S5 SETTING) (AMPERES)
480 5 55 ER-600VC 20kQ 25 170
600 5 69 ER-600VC 20k0 25 200
2,400 5 277 ER-5KV 20kQ 25 800
4,160 5 480 ER-5KV 20kQ 3 1,700
7,200 10 416 ER-15KV 100 kQ 2 170 x 5 = 850
14,400 15 554 ER-15KV 100 kQ 3 340x5=1,700

DISCLAIMER: The above table is for illustrative purposes only. Actual values may differ based on a variety of individual system considerations, such as capacitive charging current and coordination study results.

CONTROL ----{-{D uNIT
POWER ... @ HEALTHY 'L_(13)
-] RESET
POWER SYSTEM £ © -
NEUTRAL (X0) -
H NEUTRAL-GROUNDING- 1
RESISTOR MONITOR @~
SENSING RESISTOR PULSE
ER SERIES SE-330 SERIES 128 vde @) | ENABLE (SE-330 ONLY)
(required) ANALOG +(9
O B Uittelfuss’ ®f-1-®r 4-20mA -@
STARTCO @ ov@)
+ y TRIPOR J ®
% u"e"“se PULSING “L_33)
STARTCO 3
‘CURRENT TRANSFORMER
(®) erct GROUND | o)
1 [OR) FAULT
fequited - “ 2 ®
- 1) common
sﬂn{‘f"‘v"‘:”: RESISTOR| o
FAULT
(K3)

Littelfuse reserves the right to make product changes, without notice. Material in this document is as accurate as known at the time of publication. Visit Littelfuse.com for the most up-to-date information.

Specifications
IEEE Device Numbers
Input Voltage
Dimensions

GF Trip-Level Settings
GF Trip-Time Settings
Vn Trip-Level Settings
Contact Operating Mode
Harmonic Filtering
Reset Button

Output Contacts
Pulsing Circuit
Approvals
Communications

Analog Output
Conformally Coated
Warranty

Mounting

Ground Fault (50G/N, 51G/N, 59N), Checking Relay (3), Lockout Relay (86)

See ordering information

H 213 mm (8.4"); W98 mm (3.9"); D 132 mm (5.2")

2-100 % of CT-Primary Rating in 1% increments

0.1-10s

20-2,000V ac (<5 kV systems) 100-10,000 V ac (>5 kV systems)
Selectable fail-safe or non-fail-safe (K1, K2, K3)

Standard feature

Standard feature

Two Form A and two Form C

1.0-3.0sin 0.2 s increments (SE-330 only)

CSA certified, UL Listed (E340889), CE (European Union), RCM (Australian)

Mini USB (standard); DeviceNet (optional), IEC 61850 (optional),
Modbus TCP and EtherNet/IP (optional)

4-20 mA, self or loop powered

Standard feature

5years

Panel and surface (optional)

Littelfuse.com/se-330, Littelfuse.com/se-330hv
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SE-330AU SERIES

Neutral Earthing Resistor Monitor
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Description

The SE-330AU Series is an advanced earth-fault and earthing-
resistor monitoring relay for low- and medium-voltage transformers
and generators. It monitors neutral current, neutral-to-earth voltage,
and neutral-to-earth resistance. It provides continuous monitoring of
the neutral-to-earth path to verify that the neutral-earthing resistor
(NER) is intact. This is of utmost importance—an open NER renders
current-sensing earth-fault protection inoperative and could result in
a false belief that the system is functioning properly. The SE-330AU
earth-fault function complies with AS/NZS 2081.3:2002. Outputs
include four relay outputs, and an analog output. A mini USB port is
included to view measured values, configure settings, and check
event records. An on-board micro SD card can be used for long-term
data logging. Network communications options are available. For
non-AS/NZS 2081 applications, see the SE-330 or SE-330HV Series.

Simplified Circuit Diagram

=l

cT E
55
(Sensing Resistor) R SERIES —o
NER (NER Monitor)
L1—O
Q 0| =+ L
L L =
Ordering Information
ORDERING POWER COMM K4 UNIT HEALTHY
NUMBER SUPPLY CONTACT
SE-330AU - X X -0 |X
0=USB Only
1=DeviceNet
3=EtherNet
(Dual RJ4b)
SE-330AU ~FtherNet
forall apps. 35 | |0=120/240 |'SC Fiber &RJAS) 0=Normally Open
KV or less Vac/Vdc fgfé?%%“;tber) 1=Normally
SE-330HV 2=48 \/dc 6IECE1850 Closed
for 72 kV apps. (Dual RJ45)
7=IEC61850
(SC Fiber & RJ45)
8=IEC61850
(Dual SC Fiber)
ACCESSORIES REQUIREMENT
ER Series Sensing Resistor Required
Current Transformer Required
SE-IP65CVR-G Optional
SE-MRE-600 Optional
RK-332 Optional

Resistor Monitoring

The SE-330AU combines the measured values of resistance,
current, and voltage to continuously determine that the NER is
intact. It is able to detect a resistor failure with or without an earth
fault present. Sensing resistors are matched to the system voltage
and are used to monitor NGRs on systems up to 35 kV.

Earth-Fault Monitoring

The SE-330AU uses a 5- or 30-A-primary current transformer to
provide a pickup-setting range of 0.125to 5 A or 0.75 to 30 A to
comply with AS/NZS 2081.3:2002. DFT filtering ensures that false
trips due to harmonic noise from adjustable-speed drives do not
occur. Open-CT detection is provided.

Accessories

ER Series Sensing Resistor

Required interface between the power system and
the SE-330AU. Eliminates hazardous voltage levels
at the relay.

EFCT Series Earth-Fault Current Transformer
Sensitive earth-fault current detection

(5 A primary).

SE-CS30 Series Earth-Fault Current Transformer
Sensitive earth-fault current detection (30 A primary).

Specifications
Input Voltage
Dimensions

GF Trip-Level Settings
GF Trip-Time Settings
Vn Trip-Level Settings

Output Contacts
Operating Mode
Harmonic Filtering
Reset

Approvals
Communications

Analog Output
Conformal Coating
Warranty
Mounting

See ordering information

H 213 mm (8.4"); W 98 mm (3.9"); D 132 mm (5.2")
0.125t0 30 A

0.1t005s

20-2,000 Vac (<5 kV systems)

100-10,000 Vac (>5 kV systems)

Two Form A, Two Form C

Fail-Safe

Standard feature

Front panel push button and remote input
C-Tick (Australian), CE

Mini USB (standard); DeviceNet (optional), IEC 61850
(optional), Modbus TCP and EtherNet/IP (optional)
4-20 mA, self or loop powered

Standard feature

5years

Panel, Surface (optional)

© 2023 Littelfuse, Inc.
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NGR SERIES — US

Neutral Grounding Resistor System

@ o @

Features

Enclosure

The NGR Series — US comes pre-installed in a
ventilated NEMA 3R galvanized steel enclosure
and components are pre-wired to terminals for
ease of installation. Back view shown on left.

ER Series Sensing Resistor

Use with the SE-325 or the SE-330 to continuously monitor
the continuity of a neutral-grounding resistor and eliminate
hazardous voltage levels at the relay.

= ER-600VC is designed for use on systems up
to 600 V for indoor applications. Available in
optional moisture-proof enclosure (shown on
left) for outdoor applications.

=2 = ER-5KV for use on systems up to 4160 V for
indoor applications.

= ER-5WP is designed for use on systems up
to 4160 V and comes with weather-protected
terminals for outdoor installations.

Description
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High-resistance grounding prevents many of the problems
that are associated with ungrounded and solidly grounded Earth-Fault Current Transformer

electrical distribution and utilization systems. High-resistance Used with the SE-325 or the SE-330 to measure ac current
grounding can limit point-of-fault damage, eliminate transient flowing through the NGR for use with the continuity
overvoltages, reduce the arc-flash hazards, limit voltage monitoring circuit and to detect ground faults.

exposure to personnel, and provide adequate tripping levels
for selective current-based ground-fault detection and
coordination.

= ELCT5-31 used with SE-330 for 5 A
and 10 A NGRs.

The Littelfuse Neutral Grounding Resistor System is a
neutral grounding resistor (NGR), current transformer, and =MW = SE-CS10-2.5 used with SE-330 for 10 A
sensing resistor installed in a NEMA 3R enclosure used to and 15 A NGRs.

high-resistance ground transformers and generators. The

NGR system is designed for use with Littelfuse Neutral

Grounding Resistor Monitors for complete system grounding = CT200 used with the SE-325 for all

and grounding protection. applications.

The NGR series — US systems are designed for use in US

applications and all other parts of the world, not including = 5SHT-101-E (not shown) used with SE-330 for
Canada. For applications in Canada, please use the NGR 25 A NGRs.

series — Canada.

Benefits

= Eliminate phase-to-ground arc-flash incidents
= Eliminate transient overvoltages

Applications

High-resistance grounding is applied on transformers and
generators where safety and continuity of service are

important. A faulted feeder may remain in operation until it ® Reduce point-of-fault damage
is safe to repair the fault, where allowed by the local = Can provide continuity of service during a ground fault
electrical code. = |ncludes current transformer and ER series sensing

resistor for use with Littelfuse monitoring relay and for
ease of installation.

Littelfuse.com/NGR-US 68 © 2023 Littelfuse, Inc.
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NGR SERIES — US

Simplified Circuit Diagram with Littelfuse Neutral Grounding Resistor Monitor

Transformer or
Generator Neutral (X0)

Note 3

I T

| CT ( | Note 4

| ( 1

| | |

1 | o o

| ER Series |

I Sensing Resistor | Note5

| t O NGR Monitor  —©

 NGR I L1—f0 \

I I _

I I L2 © JQ_
L SAEREEEERE L

NGR SYSTEM

Note 1: Use minimum #8 AWG white or grey conductor insulated to system voltage to connect NGR to neutral.

Note 2: Use conductor insulated to system voltage (#14 AWG is typically used) and a separate lug at the X0 point
to connect ER Series Sensing Resistor to neutral.

Note 3: Locate NGR system near transformer or generator.

Note 4: Two-conductor twisted cable required, shielded recommended.

Note 5: Voltage between ER Series Sensing Resistor terminals R and G is limited to 100 V by internal clamp.

Note 6: Use minimum #8 AWG green or bare conductor to connect NGR to ground.

DNIHOLINOIN HIN/INIGNNOYD JINVLSISIY
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NGR SERIES — US

Ordering Information

PART LINE-LINE  LET-THROUGH IMPEDANCE  TIME CURRENT  CT PRIMARY CT SECONDARY SENSING

NUMBER VOLTAGE(V) CURRENT(A) (OHMS)  RATING TRANSFOMER RATING(A)  RATING (A)  RESISTOR ENCLOSURE
NGRUS138 | 480 2 138 | Continuous | CT200 200%** 50 ER-600VC NEMA 3R
NGRUS278 | 480 2 138 Continuous | CT200 2007+ 50 ERGOOVC | py o S‘i’xgaggg‘{smr
NGRUS314 | 480 2 138 | Continuous |  ELCT5-31 5 005 ER-600VC NEMA 3R
NGRUS315 | 480 2 138 | Continuous |  ELCT5-31 5* 005 ER60OVC | p NS S‘i’xgaggg{m
S NGRUSOO3 | 480 5 554 | Continuous |  CT200 200%%* 50 ER-600VC NEMA 3R
[-4
o
= - xx NEMA 3R; Weather
S NGRS | 4@ 5 554 | Continuous |  CT200 200 50 ERGOOVC | profieted o Roastor
s
& NGRUS3I6 | 480 5 554 | Continuous |  ELCT5-31 5 005 ER-600VC NEMA 3R
=
S . . NEMA 3R: Weather
E NGRUS317 480 5 55.4 Continuous ELCT5-31 5 0.05 ER-600VC Protected Sensing Resistor
=
S NGRUS318 | 600 2 1735 | Continuous |  ELCT5-31 5* 005 ER-600VC NEMA 3R
[L-]
L
o . % NEMA 3R; Weather
- NGRUS319 | 600 2 1735 | Continuous |  ELCT5-31 5 005 ERGOOVC | profieted e Roastor
(7]
@ NGRUSIBA| 600 2 1735 | Continuous | CT200 200%+* 50 ER-600VC NEMA 3R
(-4
: %% NEMA 3R; Weather
NGRUS355 | 600 2 1735 | Continuous | CT200 200 50 ERGOOVC | oo e
NGRUS169 | 600 5 694 | Continuous |  CT200 200%%* 50 ER-600VC NEMA 3R
: exx NEMA 3R; Weather
NGRUSI70 | 600 5 694 | Continuous |  CT200 200 50 ERGOOVC | profieted Sovein Roastor
NGRUS320 | 600 5 694 | Continuous |  ELCT5-31 5 005 ER-600VC NEMA 3R
q & NEMA 3R; Weather
NGRUS321 600 5 694 | Continuous | ELCT5-31 5 005 ERGOOVC | oo e
NGRUST14 | 4160 5 4809 | Continuous | CT200 200%%* 50 FR-5KV NEMA 3R
: exx NEMA 3R; Weather
NGRUS115 | 4160 5 4809 | Continuous |  CT200 200 50 ERSWP | b octon Sovsine Focctor
NGRUS322 | 4160 5 4809 105 ELCT5-31 5* 005 FR-5KV NEMA 3R
& NEMA 3R; Weather
NGRUS323 | 4160 5 4809 105 ELCT5-31 5 005 ERSWP | o octen St et
NGRUS324 | 4160 5 4809 | Continuous |  ELCT5-31 5* 005 FR-5KV NEMA 3R
- % NEMA 3R; Weather
NGRUS325 4160 5 480.9 Continuous ELCT5-31 5 0.05 ER-5WP Protected Sensing Resistor
NGRUS356 | 4160 5 4809 10s CT200 2007 50 FR-5KV NEMA 3R
%% NEMA 3R; Weather
NGRUS357 | 4160 5 4809 10s CT200 200 50 ERSWP | o tocten Sotine et
NGRUS326 | 4160 10 2405 105 SE-CS10-25 10% 005 FR-5KV NEMA 3R
* NEMA 3R; Weather
NGRUS327 | 4160 10 2405 105 SECS10-25 10 005 ERSWP | o tocton Sovsine Focctr

Littelfuse.com/NGR-US 70 © 2023 Littelfuse, Inc.
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NGR SERIES — US

Ordering Information

PART LINE-LINE  LET-THROUGH IMPEDANCE  TIME CURRENT  CTPRIMARY CT SECONDARY SENSING

NUMBER VOLTAGE(V) CURRENT(A) (OHMS)  RATING TRANSFOMER RATING(A)  RATING (A)  RESISTOR ENCLOSURE
NGRUS328 | 4160 10 2405 | Continuous | SE-CS10-25 10* 005 ER-5KV NEMA 3R
" * NEMA 3R; Weather
NGRUS329 | 4160 10 2405 | Continuous | SE-CS10-25 10 005 ERSWP | bt areaet
NGRUS358 | 4160 10 2405 10s CT200 200%%* 5.0 ER-5KV NEMA 3R
P NEMA 3R; Weather
NGRUS353 | 4160 10 2405 10s CT200 200 5.0 ERSWP | proticto oo o
NGRUS360 | 4160 10 2405 | Continuous | CT200 200+ 50 ER-5KV NEMA 3R
: pe NEMA 3R; Weather
NGRUS361 | 4160 10 2405 | Continuous | CT200 200 50 ERSWP | bt reaer
NGRUS330 | 4160 15 1603 10s | SECS1025 10% 005 ER-5KV NEMA 3R
. NEMA 3R; Weather
NGRUS331 | 4160 15 1603 10s | SECS1025 10 005 ERSWP | proticto oo o
NGRUS332 | 4160 15 1603 | Continuous | SE-CS10-25 10* 005 ER-5KV NEMA 3R
i * NEMA 3R; Weather
NGRUS333 | 4160 15 1603 | Continuous | SE-CS10-25 10 005 ERSWP | bt reaer
NGRUS362 | 4160 15 1603 10s CT200 200%%* 5.0 ER-5KV NEMA 3R
P NEMA 3R; Weather
NGRUS363 | 4160 15 1603 10s CT200 200 5.0 ERSWP | bt o o
NGRUS364 | 4160 15 1603 | Continuous |  CT200 200+ 50 ER-5KV NEMA 3R
: pe NEMA 3R; Weather
NGRUS365 | 4160 15 1603 | Continuous |  CT200 200 50 ERSWP | bt e
NGRUS244 | 4160 % %.2 10s CT200 200%%* 5.0 ER-5KV NEMA 3R
NGRUS334 | 4160 % %.2 10s 5SHT-101-E 20+ 1 ER-5KV NEMA 3R
% NEMA 3R; Weather
NGRUS335 | 4160 % %2 10s 5SHT-101-E 20 1 P | o e o
NGRUS336 | 4160 % %2 | Continuous | SSHT-101-E 20 1 ER-5KV NEMA 3R
’ o NEMA 3R; Weather
NGRUS337 | 4160 % %2 | Continuous | BSHT-101-E 20 1 RSP | oo o e
P NEMA 3R; Weather
NGRUS366 | 4160 % %.2 10s CT200 200 5.0 ERSWP | bt o
NGRUS367 | 4160 % %2 | Continuous |  CT200 200+ 50 ER-5KV NEMA 3R
: %% NEMA 3R; Weather
NGRUS368 | 4160 % %2 | Continuous |  CT200 200 50 ERSWP | bt e

*Connect to SE-330 terminals 8 and 11
** Connect to SE-330 terminals 9 and 11
*** Connect to SE-325 terminals CT1 and CT2

© 2023 Littelfuse, Inc. Al Littelfuse.com/NGR-US
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Dimensions (in inches) and Mounting Diagrams
480V & 600V NGR Systems:

= NGRUS314 FRONT VIEW RIGHT SIDE VIEW
= NGRUS316 i 31 i i 12172 i
u
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=
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g O 712
&
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&
2
= 26172
= NGRUS315 FRONT VIEW RIGHT SIDE VIEW
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4160V NGR Systems:
= NGRUS322 FRONT VIEW RIGHT SIDE VIEW
SOLID SIDES
= NGRUS323 Q o o
©° o 7
" NGRUS326 S===22 | e
* NGRUS327 SEEE2E22
= NGRUS330 ° B
30
= NGRUS331
= NGRUS344 o S
2
= NGRUS345 :l /@__E
22— 1= [T NEMA 2-HOLE |_7_ [
36 ‘GROUND PAD
36
BOTTOM VIEW TOP VIEW
3 3 SOLID TOP
rZ 142
[ - a
8
' &\ O O
I™—(3) 1 1/2 CONDUIT K.0.
33 E 38
3
T T \
6 3/18 —| |— 25144 —l (4) 5/8 DIA. MTG. HOLES
38
= NGRUS324 FRONT VIEW RIGHT SIDE VIEW SOLID SIDES
= NGRUS325 2 2 o
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e BACK COVERS
O
Y N s NG s NG e g e g s
° ° 33
o o o
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o BOTTOM VIEW . TOPVIEW
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| o
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' O O
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© 2023 Littelfuse, Inc.

3

Littelfuse.com/NGR-US

DNIHOLINOIN HIN/INIGNNOYD JINVLSISIY



% Littelfuse Protection Relays

Expertise Applied | Answers Delivered Neutral Grounding Resistor System

Dimensions (in inches) and Mounting Diagrams

4160V NGR Systems:

= NGRUS328 FRONT VIEW RIGHT SIDE VIEW

[ ] NGRU8329 o ) | o SOLID SIDES
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| b .

] C e
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= NGRUS336 FRONT VIEW RIGHT SIDE VIEW

LOUVERED FRONT
& BACK COVERS
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Protection Relays

Neutral Grounding Resistor System

NGR SERIES - US

Specifications: 480 V NGR Systems

Voltage

Let-Through Current

Resistance
Tolerance
Duty Cycle

Current Transformer

Sensing Resistor

Insulation Level
Temperature Rise
Resistor Type
Dimensions
Weight

Altitude
Enclosure Style
Finish

Color

Mounting
Siesmic Bracing
Approvals
Warranty

480V line-to-line, 277 V line-to-neutral
2A0r5A

13850 (2A)or55.40(5A)

+/- 10 % resistance

Continuous rated

ELCT5-31:

For use with SE-330 NGR Monitor
Turns Ratio: 100:1

Current Rating: 5:0.05 A

Primary Rating with SE-330: 5 A when
connected to terminals 8 and 11

GF Trip Range: 100 mA to 5 A

Window Diameter: 31 mm (1.22")
CT200:

For use with SE-325 NGR Monitor
Turns Ratio: 200:5

Current Rating: 200:5 A

GF Trip Range: 0.5,2.0, 4.0 A

Window Diameter: 56 mm (2.2")
ER-600VC; Optional installation in NEMA 4
enclosure for outdoor applications

11 KV BIL

385°C (725 °F)

Stainless steel wire wound

Refer to dimensions drawings

23 kg (50 Ibs)

0-2000 masl

NEMA 3R, galvanized steel

Powder coated

ANSI 61 grey

Floor mount

Included

cULus or CSA at customer request

12 months in service or 18 months from the
date of shipment whichever occurs first

P Littelfuse

Expertise Applied | Answers Delivered

Specifications: 600V NGR Systems

Voltage

Let-Through Current

Resistance
Tolerance

Duty Cycle
Frequency

Current Transformer

Sensing Resistor

Insulation Level
Temperature Rise
Resistor Type
Dimensions
Weight

Altitude
Enclosure Style
Finish

Color

Mounting
Siesmic Bracing
Approvals
Warranty

600V line-to-line, 347 V line-to-neutral
2A0r5A

174 Q0 (2A)or69Q (5A)

+/- 10 % resistance

Continuous rated

50-60 Hz

ELCT5-31:

For use with SE-330 NGR Monitor
Turns Ratio: 100:1

Current Rating: 5:0.05 A

Primary Rating with SE-330: 5 A when
connected to terminals 8 and 11

GF Trip Range: 100 mAto 5 A

Window Diameter: 31 mm (1.22")
CT200:

For use with SE-325 NGR Monitor
Turns Ratio: 200:5

Current Rating: 200:5 A

GF Trip Range: 0.5,2.0, 4.0 A

Window Diameter: 56 mm (2.2")
ER-600VC; Optional installation in NEMA 4
enclosure for outdoor applications

11 KV BIL

385°C (725 °F)

Stainless steel wire wound

Refer to dimensions drawings

23 kg (50 Ibs)

0-2000 masl

NEMA 3R, galvanized steel

Powder coated

ANSI 61 grey

Floor mount

Included

cULus or CSA at customer request

12 months in service or 18 months from the
date of shipment whichever occurs first

© 2023 Littelfuse, Inc.
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Protection Relays
Neutral Grounding Resistor System

NGR SERIES — US

Specifications: 4160 V NGR Systems

Voltage
Let-Through Current
Resistance

Tolerance

Duty Cycle
Frequency

Current Transformer

Sensing Resistor

Insulation Level
Temperature Rise

Resistor Type

Dimensions

Weights
5A, continuous-duty rated:
10 A, continuous-duty rated:
15 A, continuous-duty rated:
25 A, continuous-duty rated:
5A, 10-second-duty rated:
10 A, 10-second-duty rated:
15 A, 10-second-duty rated:
25 A, 10-second-duty rated:

Altitude

Enclosure Style

Finish

Color

4160V line-to-line, 2400 V line-to-neutral

5A,10A,15A, 0r25A

480 Q (5 A),240 Q (10 A), 160 Q (15 A),
or36 Q(25A)

+/- 10 % resistance

Continuous-duty or 10-second-duty rating

50-60 Hz

ELCT5-31:

For use with SE-330 NGR Monitor
Turns Ratio: 100:1

Current Rating: 5:0.05 A

Primary Rating with SE-330: 5 A when
connected to terminals 8 and 11

GF Trip Range: 100 mAto 5 A
Window Diameter: 31 mm (1.22")
SE-CS10-2.5:

For use with SE-330 NGR Monitor
Turns Ratio: 200:1

Current Rating: 12.5:0.0625 A

Primary Rating with SE-330: 10 A when
connected to terminals 8 and 11

GF Trip Range: 200 mA to 10 A
Window Diameter: 63.5 mm (2.5")
Turns Ratio: 100:5

Current Rating: 100:5 A

Primary Rating with SE-330: 20 A when
connected to terminals 9 and 11

GF Trip Range: 400 mA to 20 A
Window Diameter: 40 mm (1.56")
CT200:

For use with SE-325 NGR Monitor
Turns Ratio: 200:5

Current Rating: 200:5 A

GF Trip Range: 0.5,2.0, 4.0 A

Window Diameter: 56 mm (2.2")
ER-5KV

Optional ER-5WP for outdoor applications

75KV BIL

Continuous-duty rated: 385 °C (725 °F)
10-second-duty rated: 760 °C (1400 °F)
Stainless Steel Wire Wound

Refer to dimensions drawings

192 kg (424 Ibs)
235kg (519 Ibs)
258 kg (568 Ibs)
320 kg (705 Ibs)
136 kg (300 Ibs)
136 kg (300 Ibs)
136 kg (300 Ibs)
136 kg (300 Ibs)
0-1000 masl
NEMA 3R, galvanized steel
Powder coated
ANSI 61 grey

Mounting Floor mount

Siesmic Bracing Included

Approvals cULus or CSA at customer request
Warranty 12 months in service or 18 months from

the date of shipment, whichever
occurs first

Accessories

SE-325 Neutral Grounding Resistor Monitor
Basic ground-fault and neutral-grounding resistor
monitoring relay that measures neutral current,
neutral-to-ground voltage, and neutral-to-ground
continuity.

SE-330 Neutral Grounding Resistor Monitor
Advanced ground-fault and neutral-grounding
resistor monitoring relay that measures neutral
current, neutral-to-ground voltage, and neutral-to-
ground resistance.

. NGRM-ENC Enclosed Neutral Grounding
Resistor (NGR) Monitor

. Type 4X enclosure housing a Littelfuse Startco
SE-325 or SE-330 Neutral Grounding Resistor
Monitor and optional accessories that include
a 480/600 V control power transformer (CPT),
faulted-phase indication (FPI; implemented
with an EL3100 Ground-Fault & Phase-Voltage
Indicator), earth-leakage panel meter, pulse-enable
control, and mounting options. Appropriate fusing
is included and field wiring is to terminal blocks.

Custom NGR Systems

Additional custom NGR systems are also available from
Littelfuse. For NGR systems not listed on this sheet please
contact Littelfuse by emailing NGRquotes@Littelfuse.com

Littelfuse.com/NGR-US
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Protection Relays

Neutral Grounding Resistor System

NGR SERIES — CANADA

Neutral Grounding Resistor System

Description

High-resistance grounding prevents many of the problems
that are associated with ungrounded and solidly grounded
electrical distribution and utilization systems. High-resistance
grounding can limit point-of-fault damage, eliminate transient
overvoltages, reduce the arc-flash hazards, limit voltage
exposure to personnel, and provide adequate tripping levels
for selective current-based ground-fault detection and
coordination.

The Littelfuse Neutral Grounding Resistor System is a neutral
grounding resistor (NGR), current transformer, and sensing
resistor installed in a NEMA 3R enclosure used to high-
resistance ground transformers and generators. The NGR
system is designed for use with Littelfuse Neutral Grounding
Resistor Monitors for complete system grounding and
grounding protection.

The NGR series — Canada systems are specifically designed
for use in Canadian applications. For applications in the US and
other parts of the world, please use the NGR series — US.

Applications
High-resistance grounding is applied on transformers and

generators where safety and continuity of service are important.

A faulted feeder may remain in operation until it is safe to
repair the fault, where allowed by the local electrical code.

w4 Littelfuse

Expertise Applied | Answers Delivered

@

Features

Enclosure

The NGR Series - Canada comes pre-installed in
a ventilated NEMA 3R galvanized steel enclosure
and components are pre-wired to terminals for
ease of installation. Back view shown on left.

ER Series Sensing Resistor

Use with the SE-330 to continuously monitor the continuity of
a neutral-grounding resistor and eliminate hazardous voltage
levels at the relay.

= ER-600VC is designed for use on systems up
t0 600 V for indoor applications. Available in
optional moisture-proof enclosure (shown on
left) for outdoor applications.

= ER-5KV for use on systems up to 4160 V for
indoor applications.

= ER-5WHP is designed for use on systems up
t0 4160 V and comes with weather-protected
terminals for outdoor installations.

Earth-Fault Current Transformer

Used with the SE-330 to measure ac current flowing through
the NGR for use with the continuity monitoring circuit and to
detect ground faults.

= ELCT5-31 used with SE-330 for 5 A
and 10 A NGRs.

=l = SE-CS10-2.5 used with SE-330 for 10 A

. and 15 A NGRs.

. ()

= 5SHT-101-E used with SE-330 for 25 A NGRs.

Benefits

= Eliminate phase-to-ground arc-flash incidents

= Eliminate transient overvoltages

= Reduce point-of-fault damage

= Can provide continuity of service during a ground fault

= |ncludes current transformer and ER series sensing
resistor for use with Littelfuse monitoring relay and for
ease of installation.

© 2023 Littelfuse, Inc.
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NGR SERIES — CANADA

Simplified Circuit Diagram with Littelfuse Neutral Grounding Resistor Monitor

Transformer or
Generator Neutral (X0)

Note 4

Note 5

I

I

I

I

I

| ER Series

I Sensing Resistor

I O NGR Monitor  —o©
| NGR L1 —O \_o
: L2—O

o
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Note 1: Use minimum #8 AWG white or grey conductor insulated to system voltage to connect NGR to neutral.

Note 2: Use conductor insulated to system voltage (#14 AWG is typically used) and a separate lug at the X0 point
to connect ER Series Sensing Resistor to neutral.

Note 3: Locate NGR system near transformer or generator.

Note 4 Two-conductor twisted cable required, shielded recommended.

Note 5: Voltage between ER Series Sensing Resistor terminals R and G is limited to 100 V by internal clamp.

Note 6: Use minimum #8 AWG green or bare conductor to connect NGR to ground.

Littelfuse.com/NGR-CA 78 © 2023 Littelfuse, Inc.
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NGR SERIES — CANADA

Ordering Information

PART LINE-LINE  LET-THROUGH IMPEDANCE  TIME CURRENT CT PRIMARY  CT SECONDARY  SENSING

NUMBER VOLTAGE(V) CURRENT(A)  (OHMS)  RATING TRANSFOMER RATING(A)  RATING(A)  RESISTOR SRR
NGR1050 480 ) 138 Continuous |  ELCT5-31 5* 005 ER-600VC NEMA 3R
NGR1041 180 2 138 Continuous | ELCT5-31 5+ 0.05 ER-600VC | NNEMA SR Weather
Protected Sensing Resistor
NGR1036 480 5 554 Continuous |  ELCT5-31 5* 005 ER-600VC NEMA 3R
NGR1051 480 5 554 Continuous | ELCT5-31 5 005 ER-600VC NEMA 3R; Weather
Protected Sensing Resistor
-]
NGR1052 600 ) 1735 | Continuous |  ELCT5-31 5* 005 ER-600VC NEMA 3R N
(7]
]
NGR1053 600 2 1735 | Continuous |  ELCT5-31 5 0.05 ER-600VC NEMA 3R Weather 2
Protected Sensing Resistor e
D
NGR1038 600 5 69.4 Continuous |  ELCT5-31 5* 005 ER-600VC NEMA 3R 3
[
=
NGR1045 600 5 69.4 Continuous | ELCT5-31 5 005 ER-600VC NEMA 3R; Weather 2
Protected Sensing Resistor E
=
NGR1066 4160 5 4809 105 ELCT5-31 5* 005 ER-600VC NEMA 3R o
=
. =)
NGR1067 4160 5 4809 105 ELCT5-31 5 005 ER-5KV NEMA SR, Weather S
Protected Sensing Resistor 5
o
=
NGR1068 4160 5 4809 | Continuous |  ELCT5-31 5* 005 ER-5WP NEMA 3R =
NGR1069 4160 5 4809 | Continuous | SE-CS10-25 5* 005 ER-5WP NEMA 3R; Weather
Protected Sensing Resistor
NGR1070 4160 10 2405 105 SECS10-25 10% 005 ER-5KV NEMA 3R
NGR1071 4160 10 2405 105 SE-CS10-25 10% 005 ER-5WP NEMA 3R; Weather
Protected Sensing Resistor
NGR1072 4160 10 2405 | Continuous | SE-CS10-25 10% 005 ER-5KV NEMA 3R
NGR1073 4160 10 2405 | Continuous | SE-CS10-25 10% 005 ER-5WP NEMA 3R; Weather
Protected Sensing Resistor
NGR1074 4160 15 1603 105 SE-CS10-25 10% 005 ER-5KV NEMA 3R
NGR1075 4160 15 1603 105 SE-CS10-25 10% 005 ER-5WP NEMA 3R; Weather
Protected Sensing Resistor
NGR1076 4160 15 1603 | Continuous | SE-CS10-25 10% 005 ER-5KV NEMA 3R
NGR1077 4160 15 1603 | Continuous | SE-CS10-25 10% 005 ER-5WP NEMA 3R; Weather
Protected Sensing Resistor
NGR1078 4160 25 9.2 105 5SHT-101-E 20%* 1 ER-5KV NEMA 3R
NGR1079 4160 25 9.2 105 5SHT-101-E 20%+ 1 ER-5WP NEMA 3R; Weather
Protected Sensing Resistor
NGR1080 4160 25 9.2 Continuous | BSHT-101-E 20%* 1 ER-5KV NEMA 3R
NGR1081 4160 25 9.2 Continuous |  5SHT-101-E 20%+ 1 ER-5WP NEMA 3R; Weather
Protected Sensing Resistor

*Connect to SE-330 terminals 8 and 11
** Connect to SE-330 terminals 9 and 11

© 2023 Littelfuse, Inc. 79 Littelfuse.com/NGR-CA
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Protection Relays

Neutral Grounding Resistor System

NGR SERIES — CANADA

Specifications: 480V NGR Systems

Voltage

Let-Through Current

Resistance
Tolerance
Duty Cycle

Current Transformer

Sensing Resistor

Insulation Level
Temperature Rise
Resistor Type
Dimensions

Weight

Altitude
Enclosure Style
Finish

Color

Mounting
Siesmic Bracing
Approvals
Warranty

480V line-to-line, 277 V line-to-neutral
2A0r5A

13850 (2A)or55.40(5A)

+/- 10 % resistance

Continuous rated

ELCT5-31:

For use with SE-330 NGR Monitor
Turns Ratio: 100:1

Current Rating: 5:0.05 A

Primary Rating with SE-330: 5 A when
connected to terminals 8 and 11

GF Trip Range: 100 mAto 5 A

Window Diameter: 31 mm (1.22")
ER-600VC; Optional installation in NEMA 4
enclosure for outdoor applications

11 KV BIL

385°C (725 °F)

Stainless steel wire wound

H 324 mm (12.75"); W 558 mm (22.00");
D 558 mm (22.00")

23 kg (50 Ibs)

0-2000 masl

NEMA 3R, galvanized steel

Powder coated

ANSI 61 grey

Floor mount

Included

cULus

12 months in service or 18 months from the
date of shipment whichever occurs first

P Littelfuse

Expertise Applied | Answers Delivered

Specifications: 600V NGR Systems

Voltage

Let-Through Current

Resistance
Tolerance

Duty Cycle
Frequency

Current Transformer

Sensing Resistor

Insulation Level
Temperature Rise
Resistor Type
Dimensions

Weight

Altitude
Enclosure Style
Finish

Color

Mounting
Siesmic Bracing
Approvals
Warranty

600V line-to-ling, 347 V line-to-neutral
2A0rb5A

174 Q0 (2A)or69Q (5A)

+/- 10 % resistance

Continuous rated

50-60 Hz

ELCT5-31:

For use with SE-330 NGR Monitor
Turns Ratio: 100:1

Current Rating: 5:0.05 A

Primary Rating with SE-330: 5 A when
connected to terminals 8 and 11

GF Trip Range: 100 mAto 5 A

Window Diameter: 31 mm (1.22")
ER-600VC; Optional installation in NEMA 4
enclosure for outdoor applications

11 KV BIL

385°C (725 °F)

Stainless steel wire wound

H 324 mm (12.75"); W 558 mm (22.00");
D 558 mm (22.00")

23 kg (50 Ibs)

0-2000 masl

NEMA 3R, galvanized steel

Powder coated

ANSI 61 grey

Floor mount

Included

cULus

12 months in service or 18 months from the
date of shipment whichever occurs first

© 2023 Littelfuse, Inc.
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NGR SERIES -

Protection Relays
Neutral Grounding Resistor System

CANADA

Specifications: 4160 V NGR Systems

Voltage
Let-Through Current
Resistance
Tolerance

Duty Cycle

Frequency
Current Transformer

Sensing Resistor

Insulation Level
Temperature Rise

Resistor Type

Weights and Dimensions
5 A, continuous-duty rated:
10 A, continuous-duty rated:
15 A, continuous-duty rated:
25 A, continuous-duty rated:
5A, 10-second-duty rated:
10 A, 10-second-duty rated:

15 A, 10-second-duty rated:

25 A, 10-second-duty rated:

4160V line-to-line, 2400 V line-to-neutral
5A,10A,15A, 0r25A

480 Q (5 A),240 0 (10 A), 160 Q (15 A),
or36 Q(25A)

+/- 10 % resistance

Continuous-duty or 10-second-duty rating
50-60 Hz

ELCT5-31:

For use with SE-330 NGR Monitor
Turns Ratio: 100:1

Current Rating: 5:0.05 A

Primary Rating with SE-330: 5 A when
connected to terminals 8 and 11

GF Trip Range: 100 mAto 5 A

Window Diameter: 31 mm (1.22")
SE-CS10-2.5:

For use with SE-330 NGR Monitor
Turns Ratio: 200:1

Current Rating: 12.5:0.0625 A

Primary Rating with SE-330: 10 A when
connected to terminals 8 and 11

GF Trip Range: 200 mA to 10 A
Window Diameter: 63.5 mm (2.5")
Turns Ratio: 100:5

Current Rating: 100:5 A

Primary Rating with SE-330: 20 A when
connected to terminals 9 and 11

GF Trip Range: 400 mA to 20 A
Window Diameter: 40 mm (1.56")
ER-5KV

Optional ER-5WP for outdoor applications
75KV BIL

Continuous-duty rated: 385 °C (725 °F)
10-second-duty rated: 760 °C (1400 °F)
Stainless Steel Wire Wound

H 1226 mm (48.28"); W 1143 mm (45.00");

D 940 mm (37.00"); 192 kg (424 Ibs)

H 1214 mm (47.78"); W 1270 mm (50.00");
D 1143 mm (45.00"); 235 kg (519 Ibs)

H 1214 mm (47.78"); W 1270 mm (50.00");
D 1143 mm (45.00"); 258 kg (568 Ibs)

H 1283 mm (50.50”); W 1575 mm (62.00");

D 1143 mm (45.00"); 320 kg (705 Ibs)

H 749 mm (29.50"); W 1143 mm (45.00");
D 940 mm (37.00"); 136 kg (300 Ibs)

H 749 mm (29.50"); W 1143 mm (45.00");
D 940 mm (37.00"); 136 kg (300 Ibs)

H 749 mm (29.50"); W 1143 mm (45.00");
D 940 mm (37.00"); 136 kg (300 Ibs)

H 749 mm (29.50"); W 1143 mm (45.00");
D 940 mm (37.00"); 136 kg (300 Ibs)

Altitude

Enclosure Style

0-1000 mas|
NEMA 3R, galvanized steel

Finish Powder coated

Color ANSI 61 grey

Mounting Floor mount

Siesmic Bracing Included

Approvals cULus

Warranty 12 months in service or 18 months from
the date of shipment, whichever
occurs first

Accessories

SE-330 Neutral Grounding Resistor Monitor
Advanced ground-fault and neutral-grounding
resistor monitoring relay that measures neutral
current, neutral-to-ground voltage, and neutral-to-
ground resistance.

. NGRM-ENC Enclosed Neutral Grounding

Resistor (NGR) Monitor

+ Type 4X enclosure housing a Littelfuse Startco

SE-330 Neutral Grounding Resistor Monitor and
optional accessories that include a 480/600 V
control power transformer (CPT), faulted-phase
indication (FPI; implemented with an EL3100
Ground-Fault & Phase-Voltage Indicator), earth-
leakage panel meter, pulse-enable control, and
mounting options. Appropriate fusing is included
and field wiring is to terminal blocks.

Custom NGR Systems

Additional custom NGR systems are also available from
Littelfuse. For NGR systems not listed on this sheet please
contact Littelfuse by emailing NGRquotes@Littelfuse.com

Littelfuse.com/NGR-CA
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NGRM-ENC SERIES
NGRM-ENC o@Pus

. Description

The NGRM-ENC Enclosed Neutral-Grounding-Resistor (NGR)

\ Monitor series is a Type 4X enclosure housing a Littelfuse

| Startco SE-325 or SE-330 Neutral-Grounding-Resistor Monitor

{ and optional accessories that include a 480/600-V control
power transformer (CPT), faulted-phase indication (FPI;
implemented with an EL3100 Ground-Fault & Phase-Voltage
Indicator), earth-leakage panel meter, pulse-enable control,
and mounting options. Appropriate fusing is included and field
wiring is to terminal blocks.

Options

==&  SE-325 Neutral-Grounding-Resistor Monitor
: Measures current and voltage in a transformer
or generator neutral-to-ground connection and

continuity of the neutral-grounding resistor. For
applications in Canada use the SE-330 to meet
2018 CEC 22.1 requirements.

Simplified Circuit Diagram

SE-330 Neutral-Grounding-Resistor Monitor
Advanced ground-fault and neutral-grounding
resistor monitoring relay that measures neutral
current, neutral-to-ground voltage, and neutral-
to-ground resistance.

DNIHOLINOIN HIN/INIGNNOYD JINVLSISIY

:'_C_T_E — :: _________________ T : EL3100 Ground-Fault & Phase-Voltage Indicator

po e | T ! Three panel-mounted LEDs indicate the ground-

| i b o 667006 60 ! faulted phase.

! ER SERIES | SE-330 EL3100 !

! (Sensing Resistor) | SERIES o DN O |

: " INGR Morir)_, L] pAOH !

NG“QQ wle { o |

| W L2° Q be o | Panel Meter

| L1l " = . Panel-mounted meter displays earth leakage

- -I\;G-I-%-I;s-s-e-n;l;l-y- Tttt -I\;(:‘.r-il-\n-;i;\l-c- """""""" current as a percentage of the ground-fault-
(ordered separately) (SE-330 with voltage indication shown) C—l—'p”mary ratlng-

RK-332/RK-302 Remote Indication and Reset
Panel-mounted remote indication and reset
assemblies are included with SE-325 and
surface-mounted SE-330 configurations.

Ordering Information
The following options are available with a faster delivery time and are commonly stock items:

PROTECTION RELAY NGR MONITOR AMMETER & PULSE CONTROL-POWER
ORDERING NUMBER ey MOUNTING OPTION CONTROL OPTION COMMS TRANSFORMER OPTION
NGRM-ENC-000-00 SE-325 Surface Mount None None None
NGRM-ENC-200-00 SE-330(N.O. K4) Surface Mount None None None

© 2023 Littelfuse, Inc. 83 Littelfuse.com/ngrm-enc
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Expertise Applied | Answers Delivered

NGRM-ENC SERIES

Ordering Information
The following options are built to order:

ORDERING NUMBER

NGRM-ENC-000-01

NGRM-ENC-200-01

NGRM-ENC-200-10

NGRM-ENC-200-20

NGRM-ENC-201-00

NGRM-ENC-201-10

NGRM-ENC-201-20

NGRM-ENC-201-21

NGRM-ENC-230-00

NGRM-ENC-231-01

NGRM-ENC-241-00

NGRM-ENC-331-01

NGRM-ENC-401-00

NGRM-ENC-401-20

NGRM-ENC-430-00

NGRM-ENC-431-21

NGRM-ENC-530-11

NGRM-ENC-540-00

NGRM-ENC-540-10

PROTECTION RELAY
OPTION

SE-325

SE-330(N.0. K4)
SE-330(N.0. K4)
SE-330(N.0. K4)
SE-330(N.0. K4)
SE-330(N.0. K4)
SE-330(N.0. K4)
SE-330(N.0. K4)
SE-330(N.0. K4)
SE-330(N.0. K4)

SE-330(N.0. K4)

SE-330 (N.0. K4) & Voltage
Indication

SE-330(N.C. K4)
SE-330(N.C. K4)
SE-330(N.C. K4)

SE-330(N.C. K4)

SE-330 (N.C. K4) & Voltage
Indication

SE-330 (N.C. K4) & Voltage
Indication

SE-330 (N.C. K4) & Voltage
Indication

NGR MONITOR
MOUNTING OPTION

Surface Mount

Surface Mount

Surface Mount

Surface Mount

Panel Mount

Panel Mount

Panel Mount

Panel Mount

Surface Mount

Panel Mount

Panel Mount

Panel Mount

Panel Mount

Panel Mount

Surface Mount

Panel Mount

Surface Mount

Surface Mount

Surface Mount

Protection Relays
Neutral Grounding Resistor Monitoring

AMMETER & PULSE
CONTROL OPTION

None
None

Earth leakage Panel Meter

Earth leakage Panel Meter
& Pulse Enable Switch

None

Earth leakage Panel Meter

Earth leakage Panel Meter
& Pulse Enable Switch

Earth leakage Panel Meter
& Pulse Enable Switch

None
None
None
None

None

Earth leakage Panel Meter
& Pulse Enable Switch

None

Earth leakage Panel Meter
& Pulse Enable Switch

Earth leakage Panel Meter
None

Earth leakage Panel Meter

COMMS

None

None

None

None

None

None

None

None

Ethernet, dual RJ45
Ethernet, dual RJ45
Ethernet, 1 RJ45 & 1 Fiber
Ethernet, dual RJ45

None

None

Ethernet, dual RJ45
Ethernet, dual RJ45
Ethernet, dual RJ45
Ethernet, 1 RJ45 & 1 Fiber

Ethernet, 1 RJ45 & 1 Fiber

CONTROL-POWER
TRANSFORMER OPTION

CPT

CPT

None

None

None

None

None

CPT

None

CPT

None

CPT

None

None

None

CPT

CPT

None

None

Littelfuse.com/ngrm-enc
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FEEDER PROTECTION

Protect feeder circuits from overcurrents, earth faults, phase loss and other
detrimental conditions in critical applications and processes.They provide
essential data for predictive and preventive maintenance, extending the life
of equipment, enhancing safety and maximizing efficiency.

FPU-32 Series  Feeder Protection Unit ... 86
FPS Series Feeder Protection System.........cc.cccoovvieiciicnnnn. 87

NOILJ3104d 430334 i

For More Information...

and to download datasheets and manuals on our
Feeder Protection Relays, click Technical Resources at
Littelfuse.com/FeederProtection

© 2023 Littelfuse, Inc. 85 Littelfuse.com/relayscontrols
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FPU-32 SERIES (PGR-7200)
Feeder Protection Unit c“us c@“us CG@

Description

LITTELFUSE STARTCO & The FPU-32 Feeder Protection Unit provides integrated protection,
(FEEDERROTE] gL metering, and data-logging functions. It is an excellent choice for
retrofitting and upgrading older relays because of its compact

size and ability to use existing CTs. The FPU-32 is used to protect
distribution feeders in processing, manufacturing, petroleum,
chemical, and wastewater treatment facilities.

Features & Benefits

FEATURES BENEFITS
IEC & IEEE overcurrent Definite and inverse time settings for system
protection curves coordination; prevents catastrophic failures

Create distinctive settings for maintenance or for

) ) L two different loads
NOTE: The FPU-32 consists of the Feeder Protection Unit (pictured above) : " .
and the MPU-CIM Current Input Module (not pictured). Reduced overcurrent Maintenance mode setting to reduce the risk of
mode arc-flash hazards

On-board 100-event recorder and remote data
logging helps with system diagnostics

Two setpoint groups

Simplified Circuit Diagram Data logging

RFEEDER PROTECTION !

PHASE CT 0 GECT e Overload Thermal protection for connected load
aa N _
| F.’I1$E cT r:\?;i éo(ii/rl:gsf)e Detects unhealthy supply conditions
[ PHASE CT T Unbalance (current) Prevents overheating due to unbalanced phases
1 — Communications ?eesrg?%ﬁ:;/s\/iew measured values, event records &
o o O o o O [o]
Accessories
MPU-CIM Sy,
({Current Input Module) 0 " Phase Current Transformers
000000 ‘\\ Phase CTs are required to detect
i, phase currents.
000000 e Ground-Fault Transformer
Zero-sequence current transformer detects
FPU-32 ground-fault current. Available with 5-A and 30-A
L1 o (Feeder Protection Unit) primary ratings for low-level pickup.
L2 —© \ cpn .
? Specifications
T Protective Functions
= (IEEE #) Overload (49, 51) Definite-time overcurrent (50, 51)
Phase sequence (46)  Inverse-time overcurrent (50, 51)
. . Unbalance (46) Ground fault (50G/N, 51G/N)
Orde"ng Information Phase loss (46) RTD/PTC temperature (49)
Input Voltage 65-265 Vac, 30 VA; 80-275 Vdc, 25 W
ORDERING NUMBER COMMUNICATIONS Power-Up Time 800 ms at 120 vac
FPU-32-00-00 TIA-232 Ride-Through Time 100 ms minimum
24-Vdc Source 400 mA maximum
AU LD 2oz HS_L_185 AC Measurements  True RMS and DFT, Peak 32 samples/cycle and
FPU-32-02-00 TIA-232 & DeviceNet™ positive and negative sequence of fundamental
FPU-32-04-00 TIA-232 & Ethernet Frequency 50, 60 Hz
O7E- One of the i i Output Contacts Three Form C
NOTE: One of the following is required: MPU-CIM-00-00 Current Input Module, or Approvals CSA certified, CE, C-Tick (Australian), UL Recognized
MPU-CTI-RT-00 Current Input Module with ring-tonque terminls. Communications TIA-232 (standard); TIA-485, DeviceNet™, Ethernet (optional)
Analog Output 4-20 mA, programmable
ACCESSORIES REQUIREMENT Conformally Coated  Standard feature
Phase CTs Recommended Warranty 10years
. Mounting
Ground-Fault CT Optional (Control Unit) Panel (standard)
MPU-16A-Y92A-96N Optional Surface (with MPU-32-SMK converter kit)

(Current Input Module) DIN, Surface

Littelfuse.com/fpu-32 86 © 2023 Littelfuse, Inc.
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FPS SERIES
Feeder Protection System e@Pous @

ot Description

The FPS Feeder Protection System monitors voltage and current
to provide a comprehensive package of 17 protective functions.
The FPS is a modular system with integrated protection, breaker
control, metering, and data-logging functions.

@ Operator Interface (FPS-OPI)

= Large, bright, 4 x 20 vacuum-fluorescent display
= Display metered values
FEEDER PHFO:'SE-::::::JN SYSTEM ) " ACCGSS Set p0|nts

CoNTROLINT = Powered by Control Unit

= Panel mount or attach directly to Control Unit

.ﬂrm i = Remote mounting (1.2 km or 4000 ft maximum loop length)
= 1/2 DIN size
= Hazardous-location certified

@ Control Unit (FPS-CTU)

= Current inputs—>5-A or 1-A secondary phase
current transformers
= \oltage inputs—up to 600 V without PTs
= Farth-leakage input—5-A or 1-A secondary or
sensitive transformer
= 8 digital inputs, 5 relay outputs, 1 analog input and output

NOILJ3104d 430334 E

Simplified Circuit Diagram = 24-\/dc supply for OPl and RTD modules, and for digital inputs
= |RIG-B time-code input
Q RHAsECT (B) GreT = 1/2 DIN size, surface mount
| HAsE CT = RS-485 network communications (Standard)
— [ Pase o = DeviceNet"™, Profibus®, or Ethernet communications available
: [
5 6 6 o 5 o O_J Accessories
° 3 Aty
FPS.CTU o (A 4", Phase CurrentTransformers
L1—to (Control Unit) —o f ., Phase CTs are required to detect
L2—1lo 9 \—o % 4 \\ phase currents.
—— S
© rrsori g
(Operator nterface] o——] Ground-Fault Current Transformer
Zero-sequence current transformer detects
Ordering Information ground-fault current. Available with 5-A

and 30-A primary ratings for low-level pickup.

ORDERING NUMBER COMMUNICATIONS

FPS-CTU-01-00 RS-485 MPS-RTD T | Modul

T ) . ™ - emperature Input Module

RSSCIES0Z00 fisxi89,6 DevfceNet Optional module provides 8 inputs to connect

FPS-CTU-03-00 RS-485 & Profibus® Pt100, Ni100, Ni120, and Cu10 RTDs.

FPS-CTU-04-00 RS-485 & Ethernet

ACCESSORIES REQUIREMENT SE-IP65CVR-M Cover
Optional gasketed, transparent cover for

FPS-0PI-01-00 Recommended limited access and IP65 protection for an

SE-IP65CVR-M Optional Operator Interface Module.

Phase CTs Required

Ground-Fault CT Recommended

MPS-RTD-01-00 Optional

© 2023 Littelfuse, Inc. 87 Littelfuse.com/fps
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FPS SERIES

Feeder Protection System

Features & Benefits

FEATURES IEEE # BENEFITS

Overload 49, 51 Long-time overcurrent provides thermal protection for feeder or load
Inverse-time overcurrent 50, 51 Coordination using IEEE and IEC Curves

Definite-time overcurrent 50, 51 Instantaneous overcurrent to detect catastrophic failure

Current unbalance/

Phase loss/Phase reverse 46 Detects an open or high-impedance phase
Ground fault 50G/N, 51G/N Inverse and definite time. Early insulation-failure detection.
RTD temperature 38,49 Optional protection (MPS-RTD module) for load-temperature monitoring
Overvoltage 59 Limits stress to insulation
= Undervoltage 27 Detects a damaging brown-out condition
(=]
E Voltage unbalance 47 Detects unhealthy supply voltage
E Two setting groups Minimizes Arc-Flash hazards during maintenance
& Breaker control Allows local and remote operation; reduces component count
E Metering Displays the measured and calculated parameters
"E" Data logging On-board 64-event recorder helps with system diagnosis
* Communications Remotely view measured values, event records, & reset trips
Conformal coating Internal circuits are conformally coated to protect against corrosion and moisture
Wiring Diagram Specifications
Protective Functions  Overload (49, 51) Unbalance (current) (46)
OPERATOR INTERFACE (IEEE Device Numbers) Phase reverse (current) (46) ~ Phase loss (voltage) (47)
PHASE CURRENT GROUND-FAULT FPS-OPI Overfrequency (81) Overvoltage (59)
TR’T:::&'::S'ERS TRANSFORMER 1 recommended) Overcurrent (50, 51) Phase loss (current) (46)
(recommended) i B Liteluse o Underfrequency (81) Undervoltage (27)
B4 Littelfuse Q L thlelluss'e | | sTarTCO Ground fault (50G/N, 51G/N)  Phase reverse (voltage) (47)
STARTCO STARTCO i Unbalance (voltage) (47) Power factor (55)
:'~‘."\: :'~‘."\: :'~‘."\: :'~‘-’—\: i RTD MODULE RTD temperature (38, 49)
bbb b e i MPS-RTD Input Voltage 65-265 Vac, 25 VA; 80-275 Vidc, 25 W
P b b ivotmces ] loptow) 0 Power-Up Time 800 ms at 120 Vac
oo P | SﬂTL-'E'T"g‘g Ride-Through Time 100 ms minimum
T S 24-Vdc Source 100 mA maximum
PR S S N S N i i i H AC Measurements True RMS and DFT, Peak, 16 samples/cycle, and
@ @ @ @ @ ® ®® positive and negative sequence of fundamental
""" wowvoooE t - Frequency 50 or 60 Hz
2o mA Inputs Phase current, Earth-leakage current, Phase voltage,
CONTROL UNIT INPUT 7 digital, 1 analog
FPS-CTU Output Contacts 5 contacts — See Product Manual
% . R Approvals CSA certified, C-Tick (Australian)
Littelfuse Communications Allen-Bradley® DFI and Modbus® RTU (Standard);
STARTCO DeviceNet™, Profibus®, Ethernet (Optional)
AnaLog Conformal Coating Standard feature
RELAY RS-485 4-20 mA DIGITAL Warranty 10 years
OUTPUTS — + - INPUTS e Mounting'
CP @ @ ©.@ @ Control Unit Surface

:' Operator Interface Panel, Control-Unit mounted
1

1

i

1
CONTROL
POWER

Littelfuse.com/fps 88 © 2023 Littelfuse, Inc.
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ARC-FLASH PROTECTION

Rapidly detects developing Arc-Flash incidents and sends a trip signal to
interrupt power before significant damage occurs.

D0920 Arc Detection Unit ........coocoovvriorir 90
PGR-8800 Series Arc-Flash Relay ........ccocovviriiniiincienn. 91
AF0500 Series Arc-Flash Relay ........ccccoovvveiiieececece 93
AF0100 Series Arc-Flash Relay .......ccoovviiniiniis 95
A0220 Series Light SeNSOr ... 96
PGA-1100 Diode LOGIC. ..o 97

NOILIIL0Yd HSY14-24Y E

KEY CONSIDERATIONS FOR
SELECTING AN ARC-FLASH RELAY

For More Information...

and to download our White Paper on
Key Considerations for Selecting an
Arc-Flash Relay or our Arc-Flash Energy
Reduction Workbook, visit
Littelfuse.com/ArcFlash

© 2023 Littelfuse, Inc. 89 Littelfuse.com/relayscontrols



% Littelfuse Protection Relays

Expertise Applied | Answers Delivered Arc-Flash Monitoring
D0920 ARC DETECTION UNIT
Arc Detection Unit ce

PERAD - o
B Description
Y o o The D0920 Arc-Flash relay provides a simple and cost effective
w»- D0920 Py solution for Arc-Flash monitoring. Two light sensors can be
‘ ARC DETECTIONUNIT | © .
" senson w o connected directly to one relay.

Light Sensors react to light and have a 180° detection zone.
Sensors are supplied with 10 or 15 m of cable. 1-2 sensors are
recommended per cubicle or drawer.

Installation Diagram Features & Benefits
FEATURES BENEFITS
Compact module Fits into wide range of Arc-Flash applications
H Trip time <1 ms Limits Arc-Flash damage and risk of injury
E I;I\ll)cl)eolg;i;zl]:ensor Paint sensors with 10 or 15 m of cable
(=
[ Inputs for two h :
E sensors Single Arc-Flash relay can monitor 2 sensors
& Adjustable light Allows operation in bright environments and maximum
=z sensitivity sensitivity in dark environments
<
e Service mode Allows relay and sensor test without tripping system
2
<
Accessories
Install sensors in line R
of sight to possible arc faults. Q A0220 nght Sensors

Line-of-sight light sensor detects an arc as small
as 3 kA within a 2-m half-sphere. Available with

B . 10 or 15 m cable.
Ordering Information

ORDERING NUMBER ~ DESCRIPTION

230 V AC +15, -30%, remains powered on
after trip, slide switch instead of key switch,

PGA-1100/D1100 Diode Logic Unit
For tripping one circuit breaker with multiple
D0920 Relays

DEZDCED electronic reset button instead of mechanical
reset button, CCC approved
Specifications
ACCESSORIES REQUIREMENT Supnlv Vol 230V AC +15.-30%
upply Voltage +15,-30%
A0033.0010 Detector cable Optional Thyristor Output 325V DC from charged capacitor, nominal
2 x 0.25 mm? w/screen. 100 m energy 3.5.J
A0220.0010 Arc Detector V-Type; 10 m cable | Required: At least one sensor  Sensitivity Adjustable 2 - 24 klux
A0220.0020 Arc Detector V-Type; 15 m cable | Per monitored zone Number of Sensors Max. 2
. . . . Response Time Less than 1 ms
PGA-1100/D1100 Diode Logic Unit Optional Power Consumption 35VA
Ambient Temperature —25°Ct070°C
Dimensions H 90 mm (3.5"); W 105 mm (4.1”); D 61 mm (2.4")
Certification CE, CCC

Littelfuse.com/d0920 90 © 2023 Littelfuse, Inc.
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PGR-8800 SERIES (D1000)

Arc-Flash Relay

< K i
B

ne POWER  LINK INHIBIT TRIP RESET

) ® © ®© © ©

ARC-FLASH RELAY

[©] O (]
SENSOR1 ~ SENSORZ  SENSOR3  SENSOR4
s 189 s

...... o
v

5
3 7
X - '@
1 9
H LocAL TRIP LEVEL
(€] (]

o
SENSORS  SENSORG
e s 1ao

= o 13 ;
ONLNE  SERVICE  TRIPPED TRIPCOIL
© ® 2] [e]

PGR-8800 SERIES
P4 Litteltuse

o
‘CURRENT SENSORS

mnmn

Simplified Circuit Diagram

5-A-SECONDARY PHASE CT'’s (Recommended)

A (D) as
B Y
|
c
|
o o O o O o
[(H— peaLsio )
(Point Sensor)
PGR-8800 [(H— peaLs20 )
(Arc-Flash Protection Relay) PGA-LS30
L1 0 (Fiber-Optic Sensor)
L2 \®] Trip '\
Q9 I;‘

24 Vdc Battery
Backup

(Optional)

For detailed wiring diagram, see adjacent page.

Ordering Information

ORDERING NUMBER
PGR-8800-00 (UL, CE, CSA, RCM)

PGR-8800-00-CC (UL, CE, CSA, RCM)

ACCESSORIES
PGA-LS10

PGA-LS20, PGA-LS30
PGA-1100

Current Transformer

PGA-1100
(Diode Logic Unit)
(Optional)

DESCRIPTION
Arc-Flash Relay

Arc-Flash Relay,
Conformally Coated

REQUIREMENT
Required”
Required”
Optional

Recommended

*At least one sensor is required. However, the exact number of sensors for proper coverage

depends on the application.

@A c@us C E @

Description

The PGR-8800 Series is a microprocessor-based relay that
limits arc-fault damage by detecting the light from an arc

flash and rapidly tripping. Phase-current-transformer inputs

are provided for current-constrained arc-flash protection and,
when so equipped, a programmable definite-time overcurrent
function can be enabled. An optical sensor on the PGR-8800
and adjustable trip level reduce the chance of nuisance tripping
by setting a threshold for ambient light. Sensors, inputs, and
connections are monitored to ensure fail-safe operation. A
secondary solid-state trip circuit provides a redundant trip path.
A USB port is used for configuration and access to event logs

and graphs.

Optical Sensors

The PGR-8800 accepts both PGA-LS10 and PGA-LS20/
PGA-LS30 optical sensors, designed to collect light over a
wide angle and with high sensitivity. For fast fault location,
front-panel and sensor LED's indicate sensor health and

which sensor detected an arc fault.

Sensor Placement

The PGR-8800 Arc-Flash Relay and sensors are easily
installed in retrofit projects and new switchgear with little or
no re-configuration. Even elaborate systems with multiple
power sources take minutes to configure using the relay's

built-in USB interface software.

Generally, it is recommended to mount 1 or 2 sensors per
cubicle to cover all horizontal and vertical bus bars, breaker
compartments, drawers, and anywhere that there is potential
for an arc-fault. Threading a fiberoptic sensor through

the cabinets and in areas where point-sensor coverage is
uncertain results in complete coverage and an added level

of redundancy. Even if policy is to only work on de-energized
systems, all maintenance areas should be monitored to
prevent potential damage and additional cost. At least one
sensor should have visibility of an arc fault if a person blocks

the other sensor(s).

© 2023 Littelfuse, Inc.
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PGR-8800 SERIES (D1000)

Features & Benefits

FEATURES BENEFITS
Arc-Flash trip time <1 ms Limits arc-flash damage and risk of injury
Multiple sensors (up to 24) Single module can monitor 6 sensors. Up to 4 PGR-8800 units can be linked into one system
Fail-safe system Continuous monitoring of optical sensors and inputs ensures protection
Redundant trip circuit Solid-state backup arc-detection circuit adds a second layer of safety
Adjustable light sensitivity Allows for operation in bright environments and maximum sensitivity in dark environments
LED indication (on unit and each sensor) 18 LEDs provide at-a glance status for module and I/0 state
Current detection Phase-CT inputs provide overcurrent protection and prevent nuisance trips
Optical detection Point and fiber-optic sensors provide wide detection area with sensor health trip indication
Digital inputs (6) Two each: remote trip, inhibit, and reset inputs
Service mode Allows for system test without tripping
Trip coil contact Solid-state 24-300 Vdc/24-300 Vac IGBT
Indication contacts Form C and status outputs
USB interface Data logging and configuration software uses a USB interface with no drivers or software installation
Built-in sensor Can be used in single-sensor systems, as a seventh sensor, and for calibration
Universal power supply/Battery backup 100-240 Vac, 14-48 Vdc, or 110-250 Vdc supply accepted. Ability to charge and run off an external, user-supplied 24 Vdc battery
Data logging On-board event recorder helps with system diagnostics
= Modbus Remotely view measured values, event records & reset trips
,% Upstream Tripping Ability to trip upstream device if the local breaker fails to clear the fault
(=]
E WI ri ng D 1a g ram — Anmn RELAY | _ :gg:;:in RELAY | | ﬁgﬁmn RELAY ploceroaic|
' (optional) L] foptional) _]  foptional) PGA-1100
‘z B4 Littelfuse | | B4 Littefuse | | B4 Littelfuse G
— H H H H
& @@ @ ®..0 GOO6G OOHEE® B 6@
: +LINK_ I—I v hihe v surusv i L/J
CONTROL POWER DIGITAL INPUTS | | | | | |

and BATTERY ONLINE SERVICE TRIPPED  TRIP COIL

ARC-FLASH RELAY
PGR-8800 SERIES

WA Littelfuse
@@ ______ @ ...... @@ _____ @ ..... @ _____ @ ..... ®@® @@ @ ®

FEALSIS| [FEALSIS) [PEALSIC FEALSIS| [FEALSES) [PEALSIS e A oy
Accessories Specifications
, PGA-LS10 Point Sensor IEEE Device Numbers Overcurrent (50), Arc Flash (AFD)
AN 2 Line-of-sight light sensor detects an arc as small as  InputVoltage 100-240 Vac, 14-48 Vidc, and 110-250 Vdc
n 3 kA within a 2-m half-sphere. Sensor health and Dimensions H 130 mm (5.17); W 200 mm (7.9”); D 54 mm (2.1")
g trip indication. Dimensions: See PGR-8800 Manual  Optical Trip Settings 9-25 klux, 800 ps-20's

PGA-LS20/PGA-LS30 Fiber-Optic Sensor Curront rip Setting (A) rrogranmatle

9 A= 360°light sensor for tricky installations with many ndication t.on a“c) ode a-saie
-,4_@‘ shadows or to run along bus bars. Sensor healthand TP Coil Voltage 24-300Vide, 24-300Vac
D trip indication. Dimensions: See PGR-8800 Manual Trip Coil Contact Mode Selectable fail-safe or non-fail-safe
- - - Redundant Trip Circuit Standard feature

PGA-1100 Diode Logic Unit Input Monitoring Standard feature

This module allows multiple PGR-8800 relays to USB Interface Standard feature

;nt[?eﬂt])?esai Z‘re girr?w?e l;esri'ofr?sr'(il(%rgr%l?na(g L{gﬁream OF " Trip, Reset, Service Buttons  Standard feature

W 20mm (0.79"): D 70mm (2.76") ' Expandable System Link up to 4 PGR-8800 units

Warranty 5years

Current Transformers Mounting Surface, DIN (with DO050 adapter clips)

Eliminate nuisance arc-flash trips and use for Approvals UL, CE, CSA, RCM, FCC, DNV type approval,

overcurrent protection. ABS type approval

NOTE (1) - Contact Littelfuse for trip coil voltages higher than 300 Vdc/Vac.

Littelfuse reserves the right to make product changes, without notice. Material in this document is as accurate as known at the time of publication. Visit Littelfuse.com for the most up-to-date information.

Littelfuse.com/pgr-8800 92 © 2023 Littelfuse, Inc.
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AF0500 SERIES

Arc-Flash Relay

/AF0500 SERIES

B4 Littelfuse

Features & Benefits
FEATURES

4 arc sensor inputs

BENEFITS

Supports both point and fiber sensors

Arc-Flash trip time <1ms

Limits arc-flash damage and risk of injury

2 IGBT high speed trip
outputs

Supports applications such as upstream
breaker tripping or tie breaker tripping

Universal Power Supply

100-240 Vac, 24-48 Vdc, or 110-250
Vdc supply

Fail-safe system

Continuous monitoring of optical sensors
and inputs ensures protection

LED indication
(on unit and each sensor)

Trip and sensor status indicated both on
relay and sensors

Discrete wire networking

Multiple AF0500 units can be
interconnected to form a system

USB interface

Data logging and configuration software
uses a USB interface with no drivers or
software installation

Data logging

On-board event recorder for system
diagnostics (2048 log lines)

Ethemet interface

Modbus® TCP communication

Ordering Information
ORDERING NUMBER
AF0500-00
AF0500-00-CC

ACCESSORIES
PGA-LS10
PGA-LS20, PGA-LS30
PGA-1100

DESCRIPTION
Arc-Flash Relay
Arc-Flash Relay, Conformally Coated

REQUIREMENT
Required™
Required™

Optional

Description

€ ®. CEL

The AF0500 is a microprocessorbased arc-flash relay that
limits arc-fault damage by detecting the light from an arc flash
and rapidly tripping the feeder breaker. The unit is well suited
for switchgear, transformer and power converter applications.

Sensors, inputs, and connections are health monitored

to ensure fail-safe operation. A secondary solid-state trip
circuit provides a redundant trip path. A USB port is used for
configuration and access to event logs.

AF0500 includes an Ethernet interface and supports Modbus®
TCP communication. Zone tripping, upstream breaker tripping
and tie breaker tripping applications can be easily configured.

A number of control inputs allows interconnection of multiple

AF0500 units to form a system.

Optical Sensors

The AF0500 accepts both PGA-LS10 point sensors and
PGA-LS20/PGA-LS30 fiberoptical sensors. Thus any
combination of fiber or point sensors is supported.

For fast fault location, front-panel and sensor LEDs indicate
sensor health and which sensor detected an arc fault.

Sensor Placement

The AF0500 Arc-Flash Relay and sensors are easily installed
in retrofit projects and new switchgear with little or no
re-configuration. Simple applications work straight out of the
box with no need of PC configuration. More complex systems
with multiple power sources are configured using the relay’s

built-in USB interface software.

Generally, it is recommended to mount 1 or 2 sensors per
cubicle to cover all horizontal and vertical bus bars, breaker
compartments, drawers, and anywhere that there is a

risk for an arc fault. Threading a fiberoptic sensor through
the cabinets and in areas where point-sensor coverage is
uncertain results in complete coverage and an added level
of redundancy. Even if policy is to only work on de-energized
systems, all maintenance areas should be monitored to
prevent potential damage and additional cost.

Fiber:Optic
Sensor L= *

~ Arc Flash I

— Fiber-Optic Sensor g

[®] Point Sensors

© 2023 Littelfuse, Inc.
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AF0500 SERIES

Applications

Zone Tripping
AF0500 can trip 2 separate zones. Sensors can be assigned
to the zones individually through PC configuration.

Sensor

Upstream Breaker Tripping

In case of failure of the local circuit breaker to open, another
trip command is sent after a short delay to an upstream
breaker to clear the fault.

Incoming
Feeder

R 1 Upstream Breaker

_____ % Local Breaker

L

e o e

SETN EEEE nz«ua L3
SOSS/SOSS  SSOSISSSS @

e n n
® sso

Sensor
Sensor
Sensor
Sensor

Protection Relays
Arc-Flash Monitoring

Tie Breaker Tripping

In case of an arc in one section of the switchboard, the
AF0500 can trip both the incoming feeder and the tie breaker
simultaneously. Thus the affected part of the switchboard is

Incoming
Feeder

isolated from the non-affected part.

Incoming
Feeder

Bus Tie

Sensor
Sensor
Sensor
Sensor
Sensor
Sensor
Sensor
Sensor

Accessories

PGA-LS10 Point Sensor

Line-of-sight light sensor detects an arc as small
& as 3 kA within a 2-m half-sphere. Includes Sensor
health and trip indication.

=

—_—

PGA-LS20/PGA-LS30 Fiber-Optic Sensor
360° light sensor to run along bus bars. Sensor
health and trip indication.

PGA-1100 Diode Logic Unit
This module allows multiple arc-flash relays to
trip a common breaker, for example a tie-breaker.

Specifications
Power Supply
Universal 100 to 240 Vac (+10%, -15%) 50/60 Hz, 20 VA,
110 to 250 Vdc (+10%, -20%) 8 W

24 t0 48 Vdc (+10%, -20%), 4 W

4 light sensor inputs for PGA-LS10, PGA-LS20
and PGA-LS30 sensors

2 IGBT switches

Low Voltage
Sensor Inputs

Trip Outputs

UL Rating
125/250 Vdc, 138 VA, 0.75 A maximum continuous

Supplemental Rating

Make/Carry

Voltage Rating

Current Rating

30Afor0.2s
24 t0 300 Vac, 24 to 300 Vdc
20Afor2s,10Aforbs

120/240 Vac, 1800 VA, 0.75 A maximum continuous,

Communication Ethernet, 2 ports with internal Ethernet switch,

Modbus® TCP
Dimensions H 130 mm (5.1"); W 200 mm (7.9”); D 54 mm (2.1")
Shipping Weight 0.9kg (2 Ib)
Operating Temp. —40°C to +70°C (—40°F to 158°F)
Approvals UL Listed (UL508), CE, RCM, FCC, CSA
Warranty 5years
Mounting Surface, DIN (with optional D0O050 adapter clips)

Littelfuse.com/af0500
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AF0100 SERIES

Arc-Flash Relay

Description

The AF0100 Series arc-flash relay is a cost-effective solution
that reduces arc-fault damage by detecting the light from

an arc flash and rapidly tripping. Two remote light sensors

can be connected to one relay and multiple AFO100 and/or
AF0500 relays can be connected to monitor additional sensors,
providing complete coverage for a wide range of applications.
e e The compact, DIN-rail or surface-mountable body makes this an

24~ 48VD

e 2O ideal solution for equipment manufacturers.

SENSOR 1
SENSOR 2

com

w s ®

Two isolated Form-C contacts are provided for applications with
multiple devices that must be tripped. This is especially useful
for generator applications where the generator and breaker
need to be tripped in case of an arc flash.

a RESET

B TRIP
e TRIPPED
@

The AF0100 accepts PGA-LS10 point sensors and PGA-LS20/
PGA-LS30 fiber-optic sensors in any combination. Sensor
. . ) L health is continuously monitored to ensure fail-safe operation.
Simplified Circuit Diagram A solid-state redundant trip circuit provides an internal fail-safe

mechanism and fast arc-flash response during power up.
Digital I/0 Connection to other AF0100 or AF0500 o
< Front-panel and sensor LEDs indicate sensor health and
fault location.

NOILI3L104d HSV14-24Y E

24-48 Vdc
Supply [ [ easso © Features & Benefits
+ lo (Point Sensor)
- — 1 AF0100 G FEATURES BENEFITS
or (Arc-Flash Protection Relay) L Sgﬁ:tggg’ Compact Fits into a wide range of arc-flash applications
L1 O Unit (Fiber-Optic Sensor) Two optical Point sensors or fiber-optic sensors can be used
L2 lo Healthy Trip 1 Trip 2 sensor types in any combination for coverage flexibility
100-240 Vac/Vdc J)_j)—(L J)_j)—(L (L_j)—l Dual sensor inputs One relay can monitor two arc-flash sensors
Suppl
“Pp Adjustable light Allows for operation in bright environments and
sensitivity maximum sensitivity in dark environments
For dimensional drawing see: Appendix page 510, Figure 11. Discrete wire Multiple AF0100 or AF0500 units can be
networking interconnected to form a system
Ordering Information . Continuous monitoring of optical sensors and
9 Fail-safe system inputs ensures protection
ORDERING NUMBER DESCRIPTION ) . . .
USB interface gqnﬂguratm? software |s”easy to use with no
AF0100-00 Arc-Flash Relay, Universal Supply rivers or software nstallation
. Ensures continuous protection with self
AF0100-10 Arc-Flash Relay, 24-48 Vidc Unit health diagnostic and remote unit-healthy indication
A Trip and sensor status indication both on relay
LED Indication and sensors
Specifications A )
Input Voltage ccessories
AF0100-00 100-240 Vac/Vdc, 24-48 Vidc 0 %3 PGA-LS10 Point Sensor
AF0100-10 24-48 Vdc Line-of-sight light sensor detects an arc as small
Dimensions H 90 mm (3.5"); W 128 mm (5.0"); = as 3 kA within a 2-m half-sphere. Includes sensor
D 60 mm (2.4") N health and trip indication.
Trip, Error Relays Form C, 250 Vac/30 Vdc, 6 A resistive . .
Sensitivity 10-25 klux programmable (B — PGA-LS20/PGA-LS30 Fiber-Optic Sensor
. . *@ 360° light sensor to run along bus bars. Includes
Mounting Surface, DIN rail Q@ sensor health and trip indication
Operating Temperature -40°C to +70°C (-40°F to 158°F) P '
Shipping Weight 1.0kg (2.2 Ib)
Certifications Contact factory
Warranty 5years

© 2023 Littelfuse, Inc. 95 Littelfuse.com/af0100
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Protection Relays
Arc Detectors

ARC-FLASH PROTECTION !

A0220 SERIES

Arc Detecting Point Sensor

Detection range for a 3kA fault

f~——2m ——

Ordering Information

Description

The A0220 Arc Detector is a photo electric sensor. It has a
sensitive area of 180°. Sensor signal is a mA current signal of
0.5 mA/klux. The sensor includes 10 m of shielded two-wire
electrical cable which can easily be shortened or extended to
a maximum of 50 m. Use Belden 85240 or equivalent cable

(2 x 0.60 mMm?).

The sensor is compatible with the D0920, D1000 and

PGR-8800 Littelfuse Arc Flash Relays.

A0220 Sensor Installation

The sensors include an adhesive-
backed drill template for easy surface
or panel-mount installation. All
dimensions are shown in millimetres.

Affix the drill template where the
sensor is to be mounted. Either M4
or M5 screws or pop rivets (4 mm
or 5 mm) can be used.

Mounting screws are M4 for the top
holes. This template matches the
mounting dimensions for the A1000 or
PGA-LS10 sensor.

The bottom mounting holes are

aliteliuse)

A0220
Drill

guide

4 x 33.5
o\ [
X X

either for Bmm self-drilling screws |
ORDERING NUMBER | CONTROL POWER (3.5mm dfill) or for M5 (4.2 mm dril). @
A0220.0010 Arc Detector type V, 10 m This template matches the mounting 29
dimensions for the A0200 and
A0220.0020 Arc Detector type V, 15 m A0300 sensors.
A0220.0030 Arc Detector type V, 10 m, CCC approved
For placement of sensors please refer to the relay manual.
A0220.0040 Arc Detector type V, 15 m, CCC approved
Specifications
Sensitivity 0.5mA/ klux
. Range for D0920 2 klux to 30 klux
Connection to D0920 relay Range for PGR-8800 10 Klux to 30 klux
SENSOR WIRE TERMINAL Ambient temperature -25°Cto +70°C
Degree of protection IP65
Red 1
Green 2 Type Selection Table:
A0220 Arc Detector includes 10m cable
Screen 3

Connection to PGR-8800 relay

SENSOR SENSOR 1 SENSOR 2 SENSOR 3 SENSOR 4
WIRE TERMINAL TERMINAL TERMINAL TERMINAL
Green 4 8 12 16
Red 3 7 1 15
Screen Chassis Chassis Chassis Chassis

SENSOR 5 SENSOR 6
TERMINAL TERMINAL
20 24
19 23
Chassis Chassis

Littelfuse.com/a0220
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PGA-1100 (D1100)
Diode Logic C€

Description

The PGA-1100 Diode Logic module is an optional accessory
for the Littelfuse Arc-Flash Relays.

It is used in installations with more than one breaker and
more than one Arc-Flash Relay. Purpose of the unit is to
separate the trip paths, so the breakers can be tripped
independently from each other.

Typical applications are a switchboards with two incoming
feeders and one tie breaker or switchboards with several
protected zones and tripping of a common upstream
circuit breaker.

o )
I % SN 466
L=~ & ¢ 7 Hini

The unit has three input diodes to handle the outputs of
three Arc-Flash relays and three output diodes to handle the
trip coils of three circuit breakers. If more than three relays/
circuit breakers are needed, more units can be added by
connecting terminal 8 of one box to terminal 4 of the next
one, thus increasing the number of inputs and outputs with
multiples of three.

Simplified Circuit Diagram

For more application information please refer to the arc-flash
relay manuals.

NOILIIL0Yd HSY14-24Y E

[
™~
1
™~
L1
™~

4 @ L L 2 8
Specifications
XZ XZ XZ Diodes 1000V reverse voltage, 3A continuous, 25A for 1 second
Certification CE
Dimensions H 70 mm (2.76"); W 20 mm (0.79"); D 80 mm (3.15")
5 6 7

Ordering Information

ORDERING NUMBER DESCRIPTION
PGA-1100.0010 | Diode logic unit

© 2023 Littelfuse, Inc. 97 Littelfuse.com/pga1100
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SWITCHING RELAYS & CONTROLS

Simple controls perform a specific function such as changing lamp
intensity; vary the speed of a motor; or manage temperature of a heater.

PHS Series  Phase CONtrol..........ccovovvoiieeeceeseee e 100
SIR Series  Solid-State Relay - Isolated ..........ccccooovviveievcinn 102
SLR Series  Solid-State Relay - Non-Isolated ..........c..ccccooceoveev.. 104
TCR9C Temperature Controller ..........ccocoovevviiieieieeei 106

ST04LNOJ 8 SAVIIY INIHILIMS
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PHS SERIES

Phase Control

NE

Description

The PHS Series is an ideal method of changing lamp intensity,
varying the speed of a fan/motor, or controlling the temperature of
a heater. The effective output voltage is adjusted with an accessory
external potentiometer suitable for line voltage applications.

Operation

Upon application of input voltage, effective output voltage can be
varied by changing the external resistance value. As the external
resistance increases, the effective output voltage decreases. The
inverse is also true.

EXT.
ADJUST

P Littelfusé | ssAc

Features & Benefits

FEATURES BENEFITS
_E)Z(tszrsglcardaittgtment Allows control of heavy loads directly, solid state
potentiometer design will provide long life
. Up to 20A steady Allows control of heavy loads directly, solid state
Wiri ng Dlag ram state - 200A inrush design will provide long life
L1 N/L2 gli;:‘fglgehr?llguntin g Provides quick and easy installation
\%
L Accessories
—

SWITCHING RELAYS & CONTROLS

P1004-174 (100kQ 1W), P1004-175 (200kQ 2W)

LN Ps
3: <> 1 ﬁ Versa-Pot

Triac Output Device N Panel mountable, industrial potentiometer
V =Voltage 708 recommended for remote time delay adjustment.
L = Load

P0700-7 Versa-Knob

RT = External Adjustment

For dimensional drawing see: Appendix, page 512, Figure 19.

Designed for 0.25 in (6.35 mm) shaft of
Versa-Pot. Semi-gloss industrial black finish.

& P1015-64 (AWG 14/16)
f Female Quick Connect
” These 0.25 in. (6.35 mm) female terminals are
:}’ l constructed with an insulator barrel to provide

strain relief.
P P1015-18 Quick Connect to Screw Adapter
@ %, - Screw adapter terminal designed for use with

. ) @ #F*  all modules with 0.25 in. (6.35 mm) male quick
Ordering Information - A connect terminals.
MODEL INPUT VOLTAGE RATING
PHS120A10 120VAC 10A
PHS120A20 120VAC 20A
PHS120A6 120VAC 6A
PHS230A10 230VAC 10A
PHS230A20 230VAC 20A
PHS230A6 230VAC 6A

If you don't find the part you need, call us for a custom product 800-843-8848

Littelfuse.com/phs
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PHS SERIES

Specifications
Output

Type
Rating

Minimum Load Current
Voltage Drop

Input

Voltage

Tolerance

AC Line Frequency
Protection

Dielectric Breakdown
Insulation Resistance
Mechanical

Mounting *
Dimensions

Termination

Environmental

Operating/Storage
Temperature

Humidity

Weight

External Adjustment
Potentiometer

120VAC

230VAC

Variable voltage phase angle control

Steady State (at 100% On) Inrush*
1A 10A
BA 60A
10A 100A
20A 200A

100mA

= 2.0V at rated current

120 or 230VAC

+20%

50/60Hz

> 2000V RMS terminals to mounting surface
>100MQ

Surface mount with one #10 (M5 x 0.8) screw
H50.8 mm (2"); W 50.8 mm (2");

D 38.4 mm(1.51")

0.251in. (6.35 mm) male quick connect terminals

-20° t0 60°C / -40° to 85°C
95% relative, non-condensing
1A:=2.40z(68 g)

6,10, & 20A: =390z (111 g)

100KQ rated at TW

200KQ rated at 2W

Must have insulation resistance suitable for
line voltage applications.

*Units rated > 6A must be bolted to a metal surface using the included heat sink compound. The
maximum mounting surface temperature is 90°C. Inrush: Non-repetitive for 16ms.

Typical Output Waveform

P Littelfuse
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SIR SERIES
Solid-State Relay - Isolated CER @

Description

The SIR Series is designed for industrial applications requiring
rugged reliable operation. Provides an optically isolated, high
capacity, solid-state output, with power switching capability up
to 20A steady state, 200A inrush. Zero voltage switching SIR2
extends the life of an incandescent lamp up to 10 times. Random
switching SIR1 is ideal for inductive loads. When fully insulated
female terminals are used on the connection wires, the system
meets the requirements for touch-proof connections.

Operation
The solid-state output is located between terminals 1 and 3,
and is normally open or normally closed without control

1 L voltage applied to terminals 4 and 5. When control voltage is
"sESL wmapE INUSA &= applied to terminals 4 and 5, the solid-state output opens or
closes respectively.

Reset: Removing control voltage resets the output. The unit is
also reset if output voltage is removed.

Wiring Diagram Features & Benefits

g FEATURES BENEFITS

E Compact design

2 V =Voltage measures 2 in. Perfect for OEM applications where space is limited

e CV = Control Voltage (50.8mm) square

@ L = Load - No moving parts to arc and wear out over time and

E Iﬁ?g& :: Ilgu?;i‘;ﬁ encapsulated to protect against shock, vibration

w Load may be connected p and humidity

= to terminal 3 or 1. Up to 20A, 200A inrush  Provides direct control of heavy inductive,

T ) output rating incandescent or resistive loads

o Note: Normally open output is s h

E shown. Normally closed output is witching output is . g .

5 also available. optically isolated from Elrggtl(rjiszltgﬁci?tlgw to interface between 2 different
the control input
SIR1 models provide Designed for use with resistive and incandescent
random switching loads, extending lamp life up to 10 times

SIR2 models provide zero

voltage switching Perfect for resistive and incandescent loads

For dimensional drawing see: Appendix, page 512, Figure 19. Metalized

mounting surface Facilitates heat transfer in high current applications

Ordering Information

MODEL SWITCHING CONTROL VOLTAGE RATING OUTPUT FORM OUTPUT VOLTAGE
SIRTATA4 Random 9to 30VAC or DC 3A Normally open 120VAC
SIR1A20A4 Random 9to 30VAC or DC 20A Normally open 120VAC
SIR1B6B4 Random 90 to 150VAC or DC BA Normally closed 120VAC
SIR1C20B6 Random 190 to 290VAC or DC 20A Normally closed 230VAC
SIR2A20A4 Zero voltage 9to 30VAC or DC 20A Normally open 120VAC
SIR2B20A4 Zero voltage 90 to 150VAC or DC 20A Normally open 120VAC
SIR2B20B4 Zero voltage 90 to 150VAC or DC 20A Normally closed 120VAC

If you don't find the part you need, call us for a custom product 800-843-8848
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SIR SERIES

Accessories
P1015-13 (AWG 10/12), P1015-64 (AWG 14/16),
P1015-14 (AWG 18/22) Female Quick Connect
These 0.25 in. (6.35 mm) female terminals are
constructed with an insulator barrel to provide

&

strain relief.

P1015-18 Quick Connect to Screw Adapter
Screw adapter terminal designed for use with
all modules with 0.25 in. (6.35 mm) male quick

connect terminals.

Specifications

Output
Type
Form
Voltage
Tolerance
Ratings

Minimum Load Current

P Littelfuse

Expertise Applied | Answers Delivered

Optical isolation, totally solid state

SPST,NO or NC
24,120, or 230VAC

+20%

Steady State  Inrush*
3A 30A
BA 60A
10A 100A
20A 200A

=50mA

Output Device

Triac
Triac
Triac
Triac

H H Voltage Drop = 2.0V atrated current
Function Dlagram Leakage Current (Open State) =6mA
I{ R V =Voltage Input
vV [ CV = Control Voltage ~ Type Optical isolation LED/photo transistor
oV 1 rSl B NO = Normally Control Voltage 9 to 290VAC/DC in 3 ranges
% NG - ngr:zﬁlcmtad Power Consumption <05W

NO [ [ |— Closed gontact P_rote_ctlon
Circuitry Encapsulated

NC L L%__ R= Re_set ) Dielectric Breakdown > 2000V RMS terminals to mounting surface

—s—= = Undefined Insulati .
Time nsulation Resistance >100 MQ
Mechanical
Mounting* Surface mount with one #10 (M5 x 0.8) screw
Dimensions H 50.8 mm (2.0"); W 50.8 mm (2.0");
D 38.4 mm(1.51")

Termination 0.25in. (6.35 mm) male quick connect terminals
Environmental
Operating/Storage
Temperature -40°t0 60°C / -55° to 85°C
Humidity 95% relative, non-condensing
Weight =390z(111¢g)
*Must be bolted to a metal surface using the included heat sink compound. The maximum
mounting surface temperature is 90°C. Inrush: Non-repetitive for 16ms.

© 2023 Littelfuse, Inc. 103 Littelfuse.com/sir
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SLR SERIES

Solid-State Relay - Non-Isolated

soLID STATE RELAY

INPUT

.J:
gL
z=
U(’I

@i_.

Wiring Diagram

L1 N/L2
\

——o
V =Voltage

Protection Relays
Switching Relays and Controls

CENE

Description

The SLR Series has no isolation between the control switch
input and the solid-state output. Select the SLR for applications
where the control switch is the same voltage source as the
load. Provides the noiseless, reliability and long life of a
solid-state relay, without the cost of isolation circuitry. The

SLR Series offers random switching and is normally used for
inductive loads. When fully insulated female terminals are used
on the connection wires, the system meets the requirements
for touch-proof connections.

Operation

The solid-state output is located between terminals 1 and 2
and can be ordered as either normally open or normally closed,
when voltage is applied and S1 is open. When S1 is closed, the
solid-state output between terminals 1 and 2 closes (or opens).
If S1 is opened, the solid-state output will open (or close).

Reset: Opening S1 resets the output to its original state. Reset
is also accomplished by removing input voltage.

Features & Benefits
FEATURES BENEFITS
Compact design

S1

)  S1 =lInitiate Switch

L = Load

measures 2 in.
(50.8mm) square

Perfect for OEM applications where space is limited

No moving parts to arc and wear out over time and

(%]
—
o
o«
=
=
o
-]
[
g
<<
-
L
-4
o
=
X
[
E
]

Note: Normally open outputis Totally solid state encapsulated to protect against shock, vibration,
4 E_" shown. Normally closed output and encapsulated and humidity
A 1 L is also available. . . . . -
Up to 20A steady, 200A Provides direct control of heavy inductive, resistive,
3 2(5”'" 1 inrush output rating or incandescent loads
Metalized - . -
| | mounting surface Facilitates heat transfer in high current applications
| |

Accessories

P1015-13 (AWG 10/12), P1015-64 (AWG 14/16),
P1015-14 (AWG 18/22) Female Quick Connect
These 0.25 in. (6.35 mm) female terminals are
constructed with an insulator barrel to provide
strain relief.

For dimensional drawing see: Appendix, page 512, Figure 19.

Ordering Information

INPUT OUTPUT &= P1015-18 Quick Connect to Screw Adapter
MODEL SWITCHING  yoiTaGe  RATING OUTPUT FORM @ %\ Screw adapter terminal designed for use with
SLR1420A | Random 120VAC | 20A Normally open < #F* all modules with 0.25 in. (6.35 mm) male quick
= connect terminals.
SLR1610A Random 230VAC 10A Normally open

If you don't find the part you need, call us for a custom product 800-843-8848
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SLR SERIES

Specifications

Output (Contact)
Type

Form

Voltage
Tolerance
Ratings

Minimum Load Current
Voltage Drop
(at Rated Current)

Leakage Current (Open State)

Initiate Switch Voltage
Power Consumption
Protection

Circuitry

Dielectric Breakdown
Insulation Resistance
Mechanical
Mounting*
Dimensions

Termination

Environmental

Operating/Storage
Temperature

Humidity

Weight

Non-isolated solid state
SPST,NO or NC
24,120, or 230VAC

+20%
Steady State  Inrush*  Output Device
1A 10A SCR & Bridge
Rectifier
6A 60A Triac
10A 100A Triac
20A 200A Triac
=50mA

=2.0V-6, 10, & 20A units; = 2.5V - 1A units
<5mA

Same as the output voltage

<0.5W

Encapsulated
> 2000V RMS terminals to mounting surface
>100MQ

Surface mount with one #10 (M5 x 0.8) screw
H50.8 mm (2.0”); W50.8 mm (2.0");

D 38.4 mm (1.517)

0.25in. (6.35 mm) male quick connect
terminals

-20° to 60°C / -40° to 85°C
95% relative, non-condensing
1A units: = 2.4 0z (68 g);

6, 10, 20A units: = 3.9 0z (111 g)

*Must be bolted to a metal surface using the included heat sink compound. The maximum
mounting surface temperature is 90°C. Inrush: Non-repetitive for 16ms.

Function Diagram

I e B e

I B s

NC L Ly—

P Littelfuse
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V =Voltage

S1 = Initiate Switch

NO = Normally
Open Contact

NC = Normally
Closed Contact

R = Reset

—== Undefined

Time

© 2023 Littelfuse, Inc.
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TCRYC

Temperature Controller CERY

Description

The TCR9OC of solid-state temperature control is a low cost modular
approach to accurate control of temperature. The high power output
is available in 20 amperes and provides setpoint temperature
control. The efficient mounting surface allows for utilization of
equipment as the heat sink. Designed for use with resistive loads.

Operation

Setpoint Control: TCR9C is a single setpoint temperature
controller. When the thermistor resistance is high (above the
setpoint), the solid-state output is ON. When the thermistor

7 SET o resistance decreases (temperature increases) to setpoint
: gﬁﬁ;T or below, the output turns OFF. It must be recognized that
3 temperature differential (under and overshoot) is largely due

to the system as a whole. The mass of the system, size of the
heaters and sensor all play an important part. Single setpoint
control is best when there is little or no lag time between heater
and sensor, and when the heater is not oversized.

Features & Benefits

= NTC thermistor sensing for low cost setpoint control
. i Solid-state output to control resistive heaters
Wiring Diagram = External adjustment of the setpoint

= Small package, encapsulated, single-screw mounting

SWITCHING RELAYS & CONTROLS

*Ve = Metal mounting surface utilizes equipment as heat sink
4
T Accessories
3 2:"'”""1 Q P1015-13 (AWG 10/12), P1015-64 (AWG 14/16),
| = oltage P 4 P1015-14 (AWG 18/22) Female Quick Connect
@ =Loa g 5  These 0.25in. (6.35 mm) female terminals are
78 Caution: NTC Thermistor must Y./ constructed with an insulator barrel to provide
: & . .
] be electrically insulated, 1500 strain relief.
volts RMS minimum.
Ry Specifications
Set Point Control
Adjust 5 KQ ! Type Single setpoint, negative temperature
The’\gw(u:stor ! coefficient resistance sensing
Sensor Type Thermistor, negative temperature coefficient
(customer supplied)
For dimensional drawing see: Appendix, page 512, Figure 19. Electrically insulated for 1500V RMS min.
Adjustment Temperature setpoint selected by means of
an external resistance

Accuracy < +5% of the setpoint resistance

Add the tolerance of the NTC thermistor and
the drift of the adj. pot over temp. range
Setpoint vs. Ambient
Temperature and

Operating Voltage +5% of setpoint resistance
Reset Time < 150ms
Input
Voltage 120 - 240VAC
Tolerance +15%
AC Line Frequency 50/60 Hz
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Output Function Diagram
Type Solid state
Form Non-isolated, single pole, zero voltage switching
Rating Model Steady State Inrush* v L
C 20A 200A* ¢ _Jygrrerrere
Minimum Load Current 100mA NTC
Voltage Drop =2V at rated current P
0ff State Leakage Current =5mA @ 230VAC
Protection .
Dielectric Breakdown >2000 volts terminals to mounting surface V =Voltage NTC = Negat_l\{eTempera_ture
Isolation Voltage 100m0) L =Load _ Coefficient Thermistor
L g SP = Setpoint
Circuitry Encapsulated
Mechanical
Mounting Surface mount with one #10 (M5 x 0 .8) screw Adjustment vs. Thermistor Resistance
Dimensions H50.8 mm (2.0"); W 50.8 mm (2.0");
D 38.4 mm (1.517) 20.0
Termination 0.25in. (6.35mm) male quick connect terminals 18.0
Environmental 16.0
Operating/Storage T 140 Load ON
Temperature -40° t0 60°C / -40°to 85°C s 120
Humidity 95% relative, non-condensing i 100
Weight =2.70z(7749) E 2'8
*Must be bolted to a metal surface using the included heat sink compound. The maximum 40 Load OFF
mounting surface temperature is 90°C. Inrush: non-repetitive for 16ms. 38

1 2 3 4 5 6 7 8 9 10
RT (kOhms)

Note: If Rr value exceeds 13kOhms, the
output will not energize.

ST04LNOJ 8 SAVIIY INIHILIMS
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Protection Relays
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Expertise Applied | Answers Delivered

MOTOR & PUMP PROTECTION

Prevent damage to motors caused by overloads, jams, phase loss or

unbalance, heat from non-electric sources, heavy start-ups and excessive

operational cycles. Dynamic thermal curves, as well as integrated
protection, metering, and data-logging functions extend motor life and
maximize process efficiency.

PGR-6100 Series
PGR-6101-120
MPU-32 Series

MPS Series
MPU-32-X69X Series
MPS-469X Series

111-Insider-P /
231-Insider-P

232-Insider

111P / 233P /
233P-1.5 Series

234-P

235P

MP8000 Series

777 Series

777/ 71C Series
777-KW/HP-P2 Series
777-AccuPower
77C-KW/HP Series
SI0-RTD-02-00

l For More Information. ..

and to download our Motor Protection
Brochure or White Paper, click on
Technical Resources at
Littelfuse.com/MotorProtection

Motor Ground-Fault & Insulation Relay .... 110
Motor Ground-Fault & Insulation Relay .... 111

Motor Protection Unit.........cccooovoririninnc, 112
Motor Protection System ..o 114
Motor Protection Relay Retrofit Kit............ 116
Motor Protection Relay Retrofit Kit............ 116
Single-Phase Pump Monitor...................... 117
Single-Phase Pump Monitor..................... 120

Single-Phase Pump Monitor

Single-Phase Pump Monitor
Single-Phase Pump Monitor..........cc.......... 126
Bluetooth Current & Voltage Monitor ....... 128
3-Phase Current & Voltage Monitor.......... 132
Single-Phase Current & Voltage Monitor.. 134
3-Phase Current & Voltage Monitor.......... 136
3-Phase Current & Voltage Monitor.......... 139
Single-Phase Current & Voltage Monitor.. 140
Temperature Input Monitor ...................... 144

*Bluetooth is a trademark of its respective owner.

© 2023 Littelfuse, Inc.
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% Littelfuse Protection Relays

Expertise Applied | Answers Delivered Ground-Fault Protection — Grounded AC Systems

PGR-6100 SERIES (GFR4000)

Ground-Fault & Insulation Monitor c@us

Description

The PGR-6100 combines the features of a ground-fault
protection relay and insulation monitor into one unit. It protects
against ground faults by monitoring insulation resistance when
the motor is de-energized and by monitoring ground-fault current
| when the motor is energized. The PGR-6100 features two

SERES @ @ separate analog outputs for optional current and ohm meters,
and two separate alarm relays. It operates on one- or three-
phase solidly grounded, resistance-grounded and ungrounded
systems up to 6 kV.

B4 uitause Features & Benefits
D06 6HSHSSOS FEATURES BENEFITS
Adjustable GF pickup Trip setting provides a wide range of low-level
(10 mA-3A) protection and system coordination
Adjustable insulation Customizable insulation resistance setpoints for

pickup (250 kQ-2 MQ) maximum protection
Adjustable time delay Adjustable trip delay for quick protection and

Sim pI ified Circuit Diagram (50 ms-1.0s) system coordination
Two Form C output contacts for ground fault and
CLQ Output contacts insulation-resistance fault

B Analog outputs Two analog outputs indicate insulation resistance

GROUNDED B ! (0-1 mA) and ground-fault current
SUPPLY B CT-Loop monitoring Alarms when CT is not connected
C o Selectable fail-safe or non-fail-safe operating
% Selectable contact modes allows connection to shunt or undervoltage

operating mode breaker coil

5 S Accessories

o SE-CS30 Series Ground-Fault CTs

Required zero-sequence current transformer
specifically designed for low level detection. Flux
conditioner is included to prevent saturation.

PGR-6100 SERIES
(Ground-Fault
L1 o & Insulation Monitor)

|—O
L2 —© \—O
f

MOTOR & PUMP PROTECTION

PGH Family High Tension Couplers

Required (for systems >1,300 V) PGH Family high-
tension coupler must be connected between the
phase conductor and the PGR-6100.

PGA-0500 Analog % Current Meter
PGA-0510 Analog Ohm Meter

Optional panel-mounted meters display
ground-fault current as a percentage of the

Ordering Information

] BRI PO set-point and insulation resistance.
PGR-6100-120 120 Vac
PGR-6100-240" 240 Vac Specifications
IEEE Device Numbers Ground Fault (50G/N, 51G/N),
ACCESSORIES REQUIREMENT Ground dete'ctor'(64), Alar'm Relay (74)
Input Voltage See ordering information
SE-CS30 Series Required Dimensions H75mm (3"); W 100 mm (3.9"); D 115 mm (4.5")
. . Response delay <50ms
ek UL > DY Contact Operating Mode Selectable fail-safe or non-fail-safe
PGA-0500 Optional Harmonic Filtering Standard feature
. Test Button Standard feature
PGA-0510 Optional Reset Button Standard feature
Note (1) - PGR-6100-240 ordering option is not UL Listed. CT-Loop Monitoring Standard feature
For optional conformal coating please consult factory. Output Contacts Two Form C
Analog Output 0-1 mA
Approvals UL Listed (E183688) ™
Warranty 5years
Mounting DIN, Surface

Littelfuse.com/pgr-6100 110 © 2023 Littelfuse, Inc.
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Ground-Fault Protection — Grounded AC Systems Expertise Applied | Answers Delivered
PGR-6101-120 (GFR4001)
Ground-Fault & Insulation Monitor c@“s

Description
The PGR-6101-120 combines the features of a ground-fault
protection relay and insulation monitor into one unit. It protects
against ground faults by monitoring insulation resistance when
the motor is de-energized and by monitoring ground-fault current
S e e when the motor is energized. The PGR-6101-120 features two
® O o separate analog outputs for optional current and ohm meters,
and two separate alarm relays. It operates on one- or three-
phase solidly grounded, resistance grounded and ungrounded
systems up to 6 kV.

=

=

INSULATION RESISTANCE

RESPONSE
200K w0k  ACTIVE
L3

Features & Benefits

FEATURES BENEFITS
Adjustable GF pickup Trip setting provides a wide range of low-level
(30-200 mA) protection and system coordination
Adjustable insulation Customizable insulation resistance setpoints for
. - . . . pickup (60-600 kQ) maximum protection
Slmphfled Circuit Dlagram Adjustable time delay Adjustable trip delay for quick protection and
SEA) (50-250 ms) system coordination
A M Two Form C output contacts for ground fault and
- Output contacts insulation-resistance fault
GROUNDED B i Analog outputs Two analog outputs indicate insulation resistance
SUPPLY A (0-1 mA) and ground-fault current
Cc ! CT-Loop monitoring Alarms when CT is not connected 7
~ . . .
: Selectable fail-safe or non-fail-safe operating
e Selectable contact modes allows connection to shunt or undervoltage
operating mode breaker coil
o °c o © Accessories
o

PGR-6101 SERIES
(Ground-Fault
L1 —o & Insulation Monitor)

|_O
2o L,
f

SE-CS30 Series Ground-Fault Transformers
Required zero-sequence current transformer
specifically designed for low level detection. Flux
conditioner is included to prevent saturation.

G PGH Family High Tension Couplers
=z Required (for systems >1,300 V) PGH Family high-
tension coupler must be connected between the
phase conductor and the PGR-6101-120.

PGA-0500 Analog % Current Meter
PGA-0510 Analog Ohm Meter

Optional panel-mounted meters display
ground-fault current as a percentage of the
set-point and insulation resistance.

NOILI3104d dINNd B HOLOW

Ordering Information

ACCESSORIES REQUIREMENT

SE-CS30 Series Required Specifications

PGH Family Required >1300 V IEEE Device Numbers Ground Fault (50G/N, 51G/N),

. Ground detector (64), Alarm Relay (74)
PGA-0500 Optional Input Voltage 120 Vac
PGA-0510 Optional Dimensions H75mm (3"); W 100 mm(3.9"); D 115 mm (4.5")
_ ) Response delay <50 ms
For optional conformal coating please consult factory. Contact Operating Mode Selectable fail-safe or non-fail-safe

Harmonic Filtering Standard feature
Test Button Standard feature
Reset Button Standard feature
CT-Loop Monitoring Standard feature
Output Contacts Two Form C
Analog OQutput 0-1 mA
Approvals UL Listed (E183688)
Warranty 5years
Mounting DIN, Surface

© 2023 Littelfuse, Inc. m Littelfuse.com/pgr-6101-120
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MPU-32 SERIES (PGR-6200)

Motor Protection Unit

LITTELFUSE STARTCO

27 26 25 24 232221201918 17 16 15 14 13
1 R B 8 E@xvz*sccen
= FYEFoO
LeaRTH FAULT
MPU-CIM

CURRENT INPUT MODULE

- PHASEA - [PHASEB- PHASEC
LS Bl AT R E, S, R e s
1 2 3 4 5 8 7 8 8 W@ N 2

Simplified Circuit Diagram
Q 5HASECT EEEJG

aa
I IiHASECT
an
I I:HASECT M
[ RTD x 8
S 06 00 6o o poss
MPU-CIM MPS-RTD

(Temperature
Input Module)

(Current Input Module) 9
99997

o e

MPU-32
L1—] (Motor Protection Relay)

i
L2—to \_0

1o

Ordering Information

ORDERING NUMBER COMMUNICATION

MPU-32-00-00 TIA-232

MPU-32-01-00 TIA-232 & TIA-485

MPU-32-02-00 TIA-232 & DeviceNet™

MPU-32-04-00 TIA-232 & EtherNet/IP™ & Modbus® TCP

NOTE: One of the following is required: MPU-CIM-00-00 Current Input Module, or
MPU-CTI-RT-00 Current Input Module with ring-tonque terminals.

ACCESSORIES REQUIREMENT

Phase CTs Required
MPS-RTD-01-00 Optional
MPS-DIF-01-00 Optional
MPU-32-SMK Optional
CA-945 Optional
MPU-16A-Y92A-96N Optional

Protection Relays
Motor Protection — Advanced

c“us 0@”% (@S @

Description

The MPU-32 Motor Protection Unit is used to provide current-
and temperature-based protection, metering, and data logging
for three-phase low-voltage medium-horsepower induction
motors. This relay is ideal for retrofitting and upgrading obsolete
or aging motor protection using existing CTs. See the PMA
Family of Panel Mount Adapter Kits to replace common
obsolete relays.

o Motor Protection Unit

= Three ac-current inputs

= Earth-leakage-CT input

= Programmable digital input

= 24-Vdc source for digital input

= Programmable 4-20-mA analog output

= On-board temperature-sensor input,

= 100-Q-Platinum RTD or PTC

= Three programmable output relays

= | ocal RS-232 communications, optional Network
Communications

= PC-interface software (SE-Comm-RIS)

= 4 line x 20 character backlit LCD display

= Keypad for programming and display selection

= 4 LEDs; 1 user programmable

@ cCurrent Input Module (MPU-CIM)

The MPU-CIM Current Input Module is the interface
between the MPU-32 relay and the 5-A-secondary,
1-A-secondary, and sensitive current transformers. The
MPU-CIM is ordered separately from the MPU-32 and can
be surface or DIN-rail mounted. Wire-clamping terminals
are standard, but the MPU-CTl is available for those who
require ring-tongue terminals.

Accessories

0 e Phase Current Transformers
;zy Phase CTs are required to detect phase
4 \\ currents. For upgrade applications, existing CTs
A can be used.

G Ground-Fault Current Transformer

Optional zero-sequence current transformer
detects ground-fault current. Available with 5-A
and 30-A primary ratings for low-level pickup.

MPS-RTD Temperature Input Module
Optional module provides 8 inputs to connect
Pt100, Ni100, Ni120, and Cu10 RTDs.

MPS-DIF Differential Current Module
Optional motor differential protection,
compatible with core balance and summation
current transformer connections.

Littelfuse.com/mpu-32
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MPU-32 SERIES (PGR-6200)

Features & Benefits

FEATURES |EEE # BENEFITS
Overload 49,51 Extends motor life and prevents insulation failures and fires
Dynamic thermal model Provides protection through starting, running, and cooling cycles
Communications Remotely view measured values and event records, reset trips, and access setpoints
Ground fault 50G/N, 51G/N Prevents catastrophic failures and fires
gﬁ:::ﬂ;g?;:g;:er/evers e 46 Prevents overheating due to unbalanced phases
RTD temperature 38,49 RTD temperature protection (MPS-RTD module) for high-ambient or loss-of-ventilation protection
Phase loss/Phase reverse (current) 46 Detects unhealthy supply conditions
Overcurrent 50, 51 Prevents catastrophic failures and fires; extends motor life
Jam Prevents motor damage by detecting mechanical jams or excessive loading
Undercurrent 37 Detects low level or no-load conditions
PTC overtemperature 49 Overtemperature (PTC) protection for high-ambient or loss-of-ventilation detection
Starts per hour 66 Limits the motor starts per hour to prevent overheating
Differential 87 Optional MPS-DIF module for sensitive winding-fault protection
Reduced overcurrent mode Minimizes arc-flash hazards during maintenance
Metering View measured and calculated parameters with on-board display
MPU-CIM Separate current input module to reduce risk of open-CT hazard and for convenient installation 7
Analog output Provides means for metering selectable parameters
Data logging On-board 100-event recorder for data logging §
Conformal coating Internal circuits are conformally coated to protect against corrosion and moisture g’:
2
e
Wiring Diagram Specifications %
Protective Functions  Overload (49, 51) RTD temperature (38,49) &
PHASE CURRENT GROUND-FAULT (IEEE Device Numbers) Phase reverse (current) (46) Unbalance (current) (46) a
TRANSFORMERS T EMER Overcurrent (50, 51) Starts per hour (66) 2
(required) (recommended) Jam Differential (87) =
Bl @y (| Y @ m:TSM:;JILDE Ground fault (50G/N, 51G/N)  Phase loss (current) (46)
o) PTC overtemperature (49 Undercurrent (37)
e e Input Voltag_e 65-265 Vac, 25 VA; 80-275Vdc, 25 W
STARTCO ; Power-Up Time 800 ms at 120 Vac
MPU-CIM i Ride-Through Time 100 ms minimum
CURRENT INPUT MODULE L 24-Vdc Source 100 mA maximum
B4 Littiuss e ""°°z:ona” AC Measurements Trug BMS and DFT: Peak, 16 samples/cycle, and
B Litoiuse 0 : positive and negative sequence of fundamental
TEMPERATURE INPUT STARTCO i Frequency 50, 60 Hz or ASD
Ty 7 A Output Contacts Three Form C programmables
13 (a) (8 @ @ @ @ @ @ Communications TIA-232 (staqdard); TIA-485, DeviceNet™,
O - = = F = LoMODULE Ethernet (optional)
om @ 2 Analog Output 4-20 mA, programmable
i Conformally Coated  Standard feature
Warranty 10 years
MOTOR PROTECTION UNIT % Littelfuse Mounting
MPU-32 STARTCO (Control Unit) Panel (standard)
RELAYS Surface (with MPU-32-SMK converter kit)
RELAY 2 RELAY 1 (Current Input Module) DIN, Surface
Approvals CSA certified, CE (European Union), UL Recognized,
@ g‘) @ @ o o C-Tick (Australian)
= CONTROL
POWER

© 2023 Littelfuse, Inc. 13 Littelfuse.com/mpu-32
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Protection Relays
Motor Protection — Advanced

MPS SERIES (PGR-6300)

Motor Protection System

Expertise Applied | Answers Delivered

“ c@Pus &

LITTELFUSE STARTCO

Description

The MPS Motor Protection System monitors voltage, current,
and temperature to provide a comprehensive package of

22 protective functions. The MPS is a modular system with
integrated protection, motor control, metering, and data-logging
functions. This system is typically used to provide protection

for three-phase low- and medium-voltage, medium- to high-

Simplified Circuit Diagram

Ordering Information

ORDERING NUM

BER

COMMUNICATIONS

horsepower induction motors.

(A) L
y
| Y

»,

Operator Interface (MPS-OPI)

= | arge, bright, 4 x 20 vacuum-fluorescent display

= Display metered values

= Access set points

= Powered by Control Unit

= Panel mount or attach directly to Control Unit

= Remote mounting (1.2 km or 4000 ft maximum loop length)
= ¥, DIN size

= Hazardous-location certified

Control Unit (MPS-CTU)

= Current inputs—5-A or 1-A secondary phase current
transformers

= \/oltage inputs—up to 600 V without PTs

= Earth-leakage input—b5-A or 1-A secondary or sensitive

PHASE CT GFCT
z A R (B e transformer
E : : M = Tachometer (high-speed pulse) input
o ool , = 8 digital inputs, 5 relay outputs, 1 analog input and output
2 [T J RTDx 8 = 24-\/dc supply for OPI and RTD modules, and for digital inputs
> 066 060606066 ] P2 = |RIG-B time-code input
= o MPS-RTD = % DIN size, surface mount
=) (Temperature ! . A
S u—h '}’C'::fm‘u:l)u © () ‘"pﬁ"(ggme) = RS-485 network communications (Standard)
£ L—o 9 \':: = DeviceNet™, Profibus®, or Ethernet conmunications available
[
S °°°]’ I '

P = Accessories
(Operator Interface) 8

Phase Current Transformers
Phase CTs are required to detect

B
phase currents.

AN

Ground-Fault Current Transformer

MPS-CTU-01-00 RS-485 .

. " Required zero-sequence current transformer
MPS-CTU-02-00 RS-485 & DeviceNet detects ground-fault current. Available with 5-A
MPS-CTU-03-00 RS-485 & Profibus® and 30-A primary ratings for low-level pickup.
MPS-CTU-04-00 RS-485 & EtherNet/IP™ & Modbus® TCP

ACCESSORIES

REQUIREMENT

MPS-RTD Temperature Input Module
Optional module provides 8 inputs to connect

MPS-OP1-01-00 Recommended Pt100, Ni100, Ni120, and Cu10 RTDs.
Phase CTs Required
MPS-DIF Differential Current Module
Ground-Fault CT Recommended Optional motor differential protection,
MPS-RTD-01-00 Optional compatible with core balance and summation
. current transformer connections.

MPS-DIF-01-00 Optional

SE-IP65CVR-M Optional

Littelfuse.com/mps
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MPS SERIES (PGR-6

Features & Benefits

300)

STARTCO

_______

100 ms minimum
100 mA maximum

Ride-Through Time
24-Vdc Source

FEATURES |EEE # BENEFITS
Overload 49,51 Extends motor life and prevents insulation failures and fires
grl:;rseenlto?sl?gl!ggger/ everse 46 Prevents overheating and extends motor life
Overcurrent/Jam 50, 51 Prevents catastrophic failures and fires and extends motor life
Undercurrent 37 Detects low-level or no-load conditions
Ground fault 50g/N, 51G/N Prevents catastrophic failures and fires
RTD temperature o e i P AT o
Overvoltage 59 Prevents stress to insulation
Undervoltage 27 Prevents a start attempt when it will damage the motor
Voltage unbalance 47 Detects unhealthy supply voltage
Phase differential 87 Provides sensitive protection for high-resistance winding faults
Dynamic thermal mode Provides protection through starting, running, overload, and cooling cycles
Reduced overcurrent mode Minimizes Arc-Flash hazards during maintenance
Starter control Simplifies the installation by reducing component count
Metering Displays the measured and calculated motor parameters
Data logging On-board 64-event recorder helps with system diagnosis 7
Communications Remotely view measured values, event records & reset trips
Conformal coating Internal circuits are conformally coated to protect against corrosion and moisture g
o
=
Wiring Diagram Specifications E
PS.OP (PI:El:Et:(I:)t:\Il?cl;ull\llfl:]obnesrs) Overload (49, 51) Unbalance (current) (46) %
OPERATOR Phase reverse (current) (46) Underspeed (14) =
r{ INTERFACE Overfrequency (81) Starts per hour (66) S
i ecommende) Overcurrent (50, 51) Phase loss (voltage) (47) 3
s @) Jam Overvoltage (59) 3
. Underfrequency (81) Differential (87) =
A E SYRRENT o FAULT ! | MPS-RTD Ground fault (50G/N, 51G/N) Phase loss (current) (46)
N ol ool U el
Bduttoruse @y | | B4 teltuse (B) , ze O Failure to acceler?ate (voltage) (47)
BRI AAYEIRS i | MPS-DIF RTD temperature (38, 49) Power factor (55)
P or LT e L e Input Voltage 65-265 Vac, 25 VA; 80-275 \id, 25 W
i i o1 i voumAcEs foptonal Power-Up Time 800 ms at 120 Vac
R I A A p | B et

MPS-CTU

CONTROL UNIT

¥4 Littelfuse
STARTCO

OUTPUT
4-20mA

+ -

RELAY RS-485
OUTPUTS

OROEOBOO® ® ® @

1/0 MODULE
4-20mA

ANALOG
INPUT

DIGITAL
INPUTS

®6

oNololT ®. @

1 1

| i
CONTROL

POWER

AC Measurements True RMS and DFT, Peak, 16 samples/cycle, and

positive and negative sequence of fundamental

Frequency 50, 60 Hz or ASD

Inputs Phase current, Earth-leakage current, Phase voltage,
7 digital, tachometer, 1 analog

Output Contacts 5 contacts — See Product Manual

Approvals CSA Certified, RCM (Australian), UL Recognized

Communications Allen-Bradley® DFI and Modbus® RTU (Standard);

DeviceNet™, Profibus®, Ethernet (Optional)

Conformally Coated Standard feature

Warranty 10 years
Mounting
(Control Unit) Surface
(Operator Interface)  Panel, Control-Unit mounted

© 2023 Littelfuse, Inc.
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Expertise Applied | Answers Delivered Motor Protection Relay Retrofits

MPU-32-X69X (PGR-6210) SERIES / MPS-469X (PGR-6310) SERIES

Motor Protection Retrofit Kits

© MPU-32-X69X Description

4 : Littelfuse Startco retrofit kits are an excellent choice for upgrading
motor protection, providing current- and temperature-based
protection, metering, and data logging.

© MPU-32-X69X

The MPU-32-X69X Motor Protection Retrofit Kit is designed

to replace GE Multilin 169, 269, and 369 relays. It includes

the MPU-32 Motor Protection Relay, MPU-CIM Current

Input Module, and optional MPS-RTD Temperature Input

Modules, which are pre-wired on a panel. The kit fits in

the existing space and typically can utilize existing current

transformers and wiring to simplify the upgrade procedure.
© MPS-469X

The MPS-469X Motor Protection Retrofit Kit replaces the

GE Multilin 469 relay. It includes the MPS Motor Protection

System and optional RTD and differential modules mounted
on a panel that can be installed in the existing 469 cutout.

Front Back oot . .
Existing current transformer and wiring can be utilized,
© MPS-469X simplifying the upgrade procedure.
Features & Benefits
FEATURES BENEFITS
Mounting Fits in existing mounting holes and panel openings

Existing CTs and RTDs can be used to reduce
installation time

100% factory-tested, pre-assembled components

Quick installation

Factory tested ensure reliability
Communications ﬁr(]jgrg%nsn;gtnelﬁjaggprso ?%gitéglw to older switchgear and
It\’/::g;%processor No calibration required saves on maintenance cost
Reduced overcurrent Maintenance mode setting to reduce the risk of
mode Arc-Flash Hazards

Front Back Conformal coating Protects circuit boards against corrosion and moisture

Additional protective functions, including dynamic thermal

Additional protection model and ability to match existing overcurrent curves

MPU-32-X69X Ordering Information

RTD INPUTS MPU-32 COMMUNICATIONS GROUND-FAULT CT FUTURE OPTIONS
MPU-32-X69X - X X X 00

0=0ne Platinum 100 Q  |0=TIA232 0 = Wired for Sensitive Ground-Fault CT (50 mA Secondary)

1 =0ne Platinum 100 Q

and 8-input 1=TIA232 & TIA485 1 =Wired for 1- or 5-A Secondary Ground-Fault CT

MPS-RTD Module
2 =TIA232 & DeviceNet
4 =TIA232 & Ethernet
MPS-469X Ordering Information

MODULE CONFIGURATION MPS COMMUNICATIONS FUTURE OPTIONS
MPS-469X - X X 000

0=None 1=RS485

1=0ne MPS-RTD Module 2 =RS485 & DeviceNet

2 = Two MPS-RTD Modules 3 =RS485 & Profibus

3 = One MPS-DIF Module 4 = RS485 & Ethernet

4 = One MPS-RTD Module and One MPS-DIF Module

Littelfuse.com/mpu-32-X69X, Littelfuse.com/mps-469X 116 © 2023 Littelfuse, Inc.
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Motor and Pump Protection Expertise Applied | Answers Delivered
111-INSIDER-P / 231-INSIDER-P
Single-Phase Pump Monitor K-\

Description

The Littelfuse 111-Insider-P single-phase products fit inside Vs
and %2, 115V control boxes and the 231-Insider-P fits inside ¥z 2,
%, and 1 hp, 230V control boxes. Both models are designed to
protect single-phase pumps from dry-well, dead-head, jammed
impeller, rapid-cycle, overvoltage, and undervoltage conditions.

A calibration adjustment allows the Insider to be calibrated
to your specific pumping applications, thereby reducing

the possibility of false or nuisance tripping. A unique
microcontrollerbased voltage and current-sensing circuit
constantly monitors the incoming power for fluctuations,
overcurrent, and undercurrent. When an abnormality, such as

IL"E‘:‘TS'M loss of suction is detected, the product deactivates its output
f,,’lf:fcmm relay and directly disconnects the pump motor. The unit then
begins its userselectable restart delay (dry-well recovery)
ok 27 . timer. When the timer counts to zero or power is removed and
\ reapplied, the unit reactivates its output relay and turns the

Y\ 5008323873, gn
'3’ assemBLED "

pump back on. By leaving the restart delay knob in the reset
position, the unit will operate in manual reset mode.

The Insider communicates with a hand-held diagnostics tool
called the Informer (sold separately). The Informer displays
parameters including calibration points, trip points, run time and
. ) last faults. An IR Kit-12 (12" fiber optic kit) is included with each
Wiring Diagrams Insider, allowing the Informer to access these parameters even
See next page. when the Insider is enclosed in a control box. This is valuable for
troubleshooting the pump while it is running.

NOTE: The 111/231-Insider-P models have a sensitivity adjustment for the dry-well trip point.
After calibration is done, you can adjust the sensitivity for the dry-well/dead-head trip point
from 70-90% of the full load. This makes the unit even more adaptable to varying pumping
Accessories applications. If you have a very low producing well, you increase the sensitivity closer to the
90% mark, or if you have a very heavy producing well, you would decrease the sensitivity around

Informer the 70% mark.

A hand-held diagnostic tool that uses an infrared

receiver to access information which can be )
helpful for troubleshooting the system. Includes Features & Benefits
the Informer IR Kit-12

NOILI3104d dINNd B HOLOW

Informer IR Kit-12 FEATURES BENEFITS

12" infrared adapter cable attaches to the face of Proprietary Constant monitoring of voltage and current protects

the unit to provide remote diagnostics without microcontroller pumps from dry-well, dead-head, jammed impeller,
based circuitry rapid cycling, and voltage faults

opening the panel. Included with the Informer

Allows user to adjust the current sensitivity for the

gc'l‘jzgf;:’ef“:"s“i"iw dy-well / dead-head trip point from 70% - 90% of the
Ordering Information fullload.

. Allows user to select well recovery time delay after a

MODEL VOLTAGE DESCRIPTION Adjustable restart delay dry-well condition occurs, or to select manual reset

_ _ _ Builtin IR Used with the Informer, allows user to see stored
111-Insider-P 115VAC Y3 - ¥ hp, includes IR Kit-12 communications link faults, run time, and also troubleshoot the pump while

it's running
231-Insider-P | 230VAC Y3~ 1 hp, includes IR Kit-12 LED indication Provides status and diagnostics for troubleshooting
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111-INSIDER-P / 231-INSIDER-P

Specifications Input Characteristics
. I Supply Voltage

Ful_lctlonal Speclfl_catlons 111-Insider-P 15VAC
Adjustments/Settings 231-Insider-P 230VAC
Overcurrent 125% of calibration point L -dr;:l er:
Underload (dry-well) Adjustable (70 to 90% of calibrated run power) oac hange
0 11-Insider-P Va—Yahp

vervoltage 231-Insider-P Vo 1h
111-Insider-P 132.5VAC o nsider- 53* /60|E|)
231-Insider-P 265VAC requency . ’

Output Characteristics

Undervoltage .

. Output Contact Rating-SPST
111-Insider-P 95VAC )

. 111-Insider-P Y2ahp@120VAC (17 amps max.)
231-Insider-P 190VAC 99-Insider-P 1hp@ 240VAC (17 )
Number of restarts allowed -insicer- - P amps max.

in a 60-sec. period General Characteristics

(rapid-cycling) A Operating Temperature -40°t0 60° C (-40°to 140°F)

rapic-cycing Maximum Input Power 5W
Trip Delay Times Safety Marks
Overcurrent 5 seconds cUR** UL508, C22.2 No. 14
Dry-well 4 seconds Weight 100z
Restart Delay Times . . ® : .
Over/Undervoltage 2 seconds Mounting Methods IFr?gl?e adeeVntﬁk ,T'Eranléllgw, (é?ntgfg“",
All other faults Manual, 2-225 minutes col:tr?)rl] boxa NG, and Lrundfos

*Note: 50Hz will increase all delay timers by 20%

**The 111-Insider-P and 231-Insider-P are approved by UL for use in the Franklin™, Pentek®, and
CentriPro™ type 3R control boxes when installed as described in the installation instructions.
The 111-Insider-P and 231-Insider-P are not intended to provide overload protection, and should

g be used with thermally or impedance protected motors only.
E ***Grundfos control boxes manufactured after mid 2014.
=
[=)
&
8 Wiring Diagrams
>
; PENTEK® CONTROL BOX WIRING DIAGRAM FRANKLIN™ CONTROL BOX WIRING DIAGRAM
S ORANGE
= _
2 —
VOLTAGE
RELAY :l
BLACK ORANGE RED
BLUE I g —
i Mﬁ
MODEL 231/111
N INSIDER-P ORANGE
™ BLUE 111/231
SEEEEE— INSIDER-P
SOLID-STATE
SWITCH
A /! U BLK u
N . v
=" \ RED YEL
YELLOW ) | .
— — — — — — — bL—
B(MAIN)  Y(COMM) R(START) L2 L1 — — — — —
B(MAIN)  Y(COMM) R(START) L2 L1
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111-INSIDER-P / 231-INSIDER-P

CENTRIPRO™ CONTROL BOX WIRING DIAGRAM FLINT AND WALLING™ CONTROL BOX WIRING DIAGRAM
—
—_
=
—
ORANGE ORANGE CAPACITOR
=
\BLUE :_\
BLUE
231111
INSIDER-P 231111
5 veLLow INSIDER-P
VOLTAGE
VOLTAGE RELAY
RELAY
BLACK
—— 1 2
RED YELLOW YELLOW
— YELLOW \150 7
B(MAIN)  Y(COMM) R(START) L2 L1 5 | EI
— — — — — §
-
B(MAIN) Y(comm) R(START) L2 L1 S
Qo
-
=
GRUNDFOS® CONTROL BOX* WIRING DIAGRAM For installation instructions see the Fresh Water Pumping Catalog at :
www.Littelfuse.com/PumpProtection g
=
= =
— ORANGE g
CAPACITOR
BLUE
BLACK
YELLOW MODEL 231/111
INSIDER-P
5 2
VOLTAGE
RELAY
1 ’
RED '
—
BLACK YELLOW
— — — — —
B(MAIN) Y(COMM) R(START) L2 L1

* For boxes manufactured in mid 2014 or later.
See 232-INSIDER on next page for boxes manufactured prior to mid 2014.
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232-INSIDER

Single-Phase Pump Monitor

Littelfusg | umpSaver”
232-INSIDER
173 70 1hp @ 230VAC
* CAL.

J
¢ us
68520
Monsf 232-INSIDER

3873
:%%ﬁzmsu N USA

Wiring Diagram

232-INSIDER CONNECTIONS IN GRUNDFOS® CONTROL BOX

CAPACITOR

232-Insider
3 to Thp @ 230VAC ORANGE

Pumps;er

CAL.
100 LIGHT

50, 160
CAL. RESET
RESTART DELAY/CAL.

(MINS.)

800-843-8848
MADE INUSA

*Note: Move short yellow wire from the 90° terminal on L2 to the 45° terminal on L2.

For installation instructions see the Install Bulletin.

c@us ANus

Description

The Model 232-Insider single-phase PumpSaver® fits inside /3, Y2,
%, and Thp, 230V Grundfos control boxes manufactured prior to
mid 2014. The PumpSaver® Model 232-Insider is a pump monitor
designed to protect single-phase pumps from dry-well, dead-
head, jammed impeller, overvoltage and undervoltage conditions.
Typical applications include residential water wells, commmercial
water wells, irrigation wells, and golf course systems.

A calibration adjustment allows the 232-Insider to be calibrated
to your specific pumping application, thereby reducing the
possibility of false or nuisance tripping. A unique microcontroller
based voltage and current-sensing circuit constantly monitors
the incoming power for fluctuations, overcurrent, and
undercurrent. When an abnormality, such as loss of suction

is detected, the 232-Insider deactivates its output relay and
directly disconnects the pump motor. The 232-Insider then
begins its userselectable restart delay (dry-well recovery)

timer. When the timer counts to zero or power is removed and
reapplied, the 232-Insider reactivates its output relay and turns
the pump back on. By leaving the restart delay knob in the reset
position, the 232-Insider will operate in manual reset mode.

The Insider communicates with a hand-held diagnostics tool
called the Informer (sold separately). The Informer displays
parameters including calibration points, trip points, run time and
last faults. This is valuable for troubleshooting the pump while it
is running.

Note: The use of flow restrictors or unusually high head pressures at the time of calibration may
interfere with the detection of dead-head conditions. Contact Littelfuse for information on a
product to fit these applications.

Features & Benefits

FEATURES BENEFITS

Proprietary Constant monitoring of voltage and current protects
microcontroller pumps from dry-well, dead-head, jammed impeller,
based circuitry and voltage faults

Adjustable restart delay  Allows user to select well recovery time delay after a
dry-well condition occurs, or to select manual reset

BuiltinIR i Used with the Informer, allows user to see stored
communications link faults, run time, and also troubleshoot the pump while
it's running
LED indication Provides status and diagnostics for troubleshooting
Accessories

Informer

A hand-held diagnostic tool that uses an infrared
receiver to access information which can be
helpful for troubleshooting the system.

Littelfuse.com/232insider
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Motor and Pump Protection

232-INSIDER

Specifications
Functional
Adjustments/Settings
Overcurrent
Underload (dry-well)

Underload (dry well) with high

sensitivity jumper removed
Overvoltage
Undervoltage
Trip Delay Times
Overcurrent
Dry-well
Restart Delay Times
Over/undervoltage
All other faults

(dry-well recovery timer)
Input Characteristics
Supply Voltage
Load Range
Frequency
Output Characteristics
Output Contact Rating-SPST
General Characteristics
Operating Temperature
Maximum Input Power
Safety Marks
UL
CSA
Weight
Mounting Methods

125% of calibration point
Approx. 80% of calibration point

Approx. 87% of calibration point
265VAC
190VAC

5 seconds
4 seconds

2 seconds

Manual, 2-225 minutes
230VAC

Ys—1hp

50*/60Hz

1hp@240VAC (17 amps max.)

-40°t0 60° C (-40° to 140°F)
5W

UL508
C22.2No. 14
10 oz.

Grundfos® Control Box manufactured

prior to mid 2014

*Note: 50 Hz will increase all delay timers by 20%

P Littelfuse

Expertise Applied | Answers Delivered
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111P / 233P / 233P-1.5 SERIES
Single-Phase PumpSaver® (@)

Description

The Littelfuse Models 111P (115 volt, ¥s to Thp); 233P-1.5

(230 volt, ¥s to 1.5hp); and 233P (230 volt, ¥s to 3hp) protect
pumps from dry-well, dead-head, jammed impeller, overvoltage/
n undervoltage conditions and now rapid-cycle protection whether
el P ' the pressure switch is mounted before or after our unit.

2
Eﬂ“’"lp“”‘ls::ﬂ @ A calibration adjustment allows the unit to be calibrated to your
SRR OTN R specific pumping applications, thereby reducing the possibility
of false or nuisance tripping. A unique microcontroller-based
voltage and current-sensing circuit constantly monitors the
incoming power for fluctuations, overcurrent, and undercurrent.
When an abnormality, such as loss of suction is detected, the
unit deactivates its output relay and directly disconnects the
pump motor. The unit then begins its userselectable restart
.. . delay (dry-well recovery) timer. When the timer counts to zero or
Wiring Diagram power is removed and reapplied, the unit reactivates its output
relay and turns the pump back on.

GND L2 L1
T T ‘I’ . The infrared LED communicates with a hand-held diagnostics
PUSTRAVE STORT. N tool called the Informer (sold separately). The Informer displays
o wlan parameters including calibration points, trip points, run time and
30A INVERSE TIME BREAKER |aSt fau|tS
Special considerations for pump cables larger than #10 AWG:
= g In some cases where larger motors are installed with deep
E " ' set pumps, pump cables are used that exceed the relay’s
XY L2, PRESSURESWITCH o T4\ . . .. .
o T omp 1 cRomeRconmoL terminal size. In these conditions, a short splice of #10 AWG or
2 [ #12 AWG may be a solution at the control box. Note: All local,
o 1 state and national electric codes should be followed when
s ot WeALLLD S aecore~ | ¢ | N T lying this solution
E OR AFTER THE FuMPs.\venapLuﬁ: PRESSURE SWITCH | app ylng IS solutl :
n_ : ‘OR OTHER CONTROL :
. T
(-4
E NOTE: The 111P/233P/233P-1.5 models have a sensitivity adjustment for the dry-well trip point.
g After calibration is done, you can adjust the sensitivity for the dry-well/dead-head trip point
ﬁgﬁ;ﬁ%‘;&%’)‘ e 1o THERMALLY OR from 70-90% of the full load. This makes the unit even more adaptable to varying pumping
— IMPEDANCSPROTECTED applications. If you have a very low producing well, you increase the sensitivity closer to the
— 90% mark, or if you have a very heavy producing well, you would decrease the sensitivity around
the 70% mark.
For dimensional drawing see: Appendix page 511, Figure 15. Features & Benefits
FEATURES BENEFITS
Ordering Information .
9 Proprietary Constant monitoring of voltage, power factor, current
microcontroller based for reliable pumn protection
MODEL LINE VOLTAGE ~ DESCRIPTION circuitry orreliable pump protectio
. Onboard calibration Calibrates unit to your specific individual pumping
1P 115VAC Load Range: s - Thp process application and reduces nuisance tripping
111P-ENCL 115VAC 111P with NEMAZ3R enclosure Onboard sensitivity User adjustable sensitivity knob makes the unit more
adjustment adaptable to varying pumping applications
233P 230VAC Load Range: %3 - 3hp
233P-ENCL 230VAC 233P with NEMA3R enclosure Accessories
233P-15 230VAC Load Range: ¥4 - 1.5hp Informer
i A hand-held diagnostic tool that uses an infrared
233P-1.5-ENCL 230VAC 233P-1.5 with NEMA3R enclosure receiver to access information which can be

helpful for troubleshooting the system.
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1 ST B R i B R

Specifications Output Characteristics
Functional Specifications Output Contact Rating-SPST

: . 11P 1Thp@120VAC (16 amps max.)
O Jjustments/Settings ST 233P-1.5 1.5hp@240VAC (10 amps max.
vercurrent 125% of calibration point 233P 3ho@240VAC (17 )
Underload (dry-well) Adjustable (70 to 90% of calibrated run power) - P amps max.
Overvoltage Genera.l Characteristics
11P 132.5VAC ;)nper_atmg ITempcle)rature 54\51\/ 10 60° C (-40° to 140°F)
R aximum Input Power
ﬁiﬁirﬁfggf 2B3VAC Wire.Gauge Solid or Stranded 10 - 22AWG
11P 95VAC ;erimtm:’llToI:que 13 in.-Ibs.
233P, 233P-1.5 190VAC atety varks
Number of restarts allowed cUL Listed UL508, C22.2 No. 14 )
in a 60-sec. period Dimensions H73.66 mm (2.9 ),'"W 133.35mm (5.25%);
(rapid-cyc“ng) 4 . D 73.99 mm (2913 )
Trip Delay Times Weight 14 0z.
Overcurrent 5 seconds Mounting Methods #8 screws
Dry-well 4 seconds
Restart Delay Times *Note: 50Hz will increase all delay timers by 20%
Over/undervoltage 2 seconds
All other faults Manual, 2-225 Minutes
Input Characteristics
Supply Voltage
111P 115VAC
233P-1.5, 233P 230VAC
Load Range:
111P ¥s—1hp
233P-1.5 ¥3—1.5hp
233P ¥3—-3hp
Frequency 50*/60Hz

NOILI3104d dINNd B HOLOW
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234-P

Single-Phase Pump Monitor

Description

The PumpSaver® Model 234-P is designed to be mounted
inside a Grundfos® control box to protect '/s— 3hp, 2- or 3-wire,
230V pumps.

The Model 234-P protects single-phase pumps from dry-well,

° . - :

sensvTy dead-head, rapid-cycle, jammed-impeller, and over/undervoltage
conditions. Typical applications include residential waterwells,
commercial waterwells, irrigation wells, and golf course and

234-p r
S other sprinkler systems.
L7 Lﬂlslfllsn"PumpSaver® . . . .
R, A calibration adjustment allows the 234-P to be calibrated

b to your specific pumping applications, thereby reducing the
possibility of false or nuisance tripping. A unique microcontroller
based voltage and current-sensing circuit constantly monitors
the incoming power for fluctuations, overcurrent, and
undercurrent. When an abnormality, such as loss of suction is

- - detected, the 234-P deactivates its output relay and directly
erlng Dlagram disconnects the pump motor. The 234-P then begins its user
234-P CONNECTIONS IN GRUNDFOS® CONTROL BOX selectable restart delay (dry-WeII recovery) timer. When the
timer counts to zero or power is removed and reapplied, the
234-P reactivates its output relay and turns the pump back on.
By leaving the restart delay knob in the reset position, the 234-P
will operate in manual reset mode.

The 234-P communicates with a hand-held diagnostics tool
called the Informer (sold separately). The Informer displays
parameters including calibration points, trip points, run time and
last faults. An IR Kit-12 (12" fiber optic kit) allows the Informer to
access these parameters even when the 234-P is enclosed in a
control box. This is valuable for troubleshooting the pump while
it is running.

BLUE,

BLK “veLLow

MOTOR & PUMP PROTECTION

NOTE: The PumpSaver® models have a sensitivity adjustment for the dry-well trip point. After
calibration is done, you can adjust the sensitivity for the dry-well/dead-head trip point from 70-
90% of the full load. This makes the unit even more adaptable to varying pumping applications.
BLACK If you have a very low producing well, you increase the sensitivity closer to the 90% mark, or if
‘I] RELAY you have a very heavy producing well, you would decrease the sensitivity around the 70% mark.

ORANGE

[ The Model 234-P is not recommended for use with the Grundfos® Deluxe Control Box.

vy Features & Benefits

FEATURES BENEFITS

Proprietary Constant monitoring of voltage and current protects
microcontroller pumps from dry-well, dead-head, jammed impeller,
based circuitry rapid cycling, and voltage faults

Allows user to adjust the current sensitivity for the
dry-well / dead-head trip point from 70% - 90% of the
full load.

Onboard sensitivity
adjustment

Allows user to select well recovery time delay aftera

Adjustable restart delay dry-well condition occurs, or to select manual reset

Builtin IR Used with the Informer, allows user to see stored

communications link faults, run time, and also troubleshoot the pump while
For installation instructions see the Install Bulletin. Its running

LED indication Provides status and diagnostics for troubleshooting
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234-P

Accessories Specifications
Functional Specifications
Informer Adjustments/Settings
A hand-held diagnostic tool that uses an infrared Overcurrent 125% of calibration point
receiver to access information which can be Underload (dry-well) Adjustable (70 - 90% of calibrated run power)
helpful for troubleshooting the system. Includes Overvoltage 265VAC
the Informer IR Kit-12 Undervoltage 190VAC
Informer IR Kit-12 Number of restarts allowed

12" infrared adapter cable attaches to the face of in a 60-second period

the unit to provide remote diagnostics without (r_apld-cycl_mg) 4
opening the panel. Included with the Informer Trip Delay Times
Overcurrent 5 seconds
Dry-well 4 seconds
Restart Delay Times
Over/undervoltage 2 seconds
All other faults (dry-well
recovery timer) Manual, 2-225 Minutes
Input Characteristics
Supply Voltage 230VAC
Load Range Ys—3hp
Frequency 50%/60Hz

Output Characteristics
Output Contact Rating (SPST) 3 hp @ 240VAC (17 amps max.)
General Characteristics

Operating Temperature -40°t0 60° C (-40°to 140°F)
Maximum Input Power 5W

Dimensions Fitted to Grundfos® Control Box
Weight 14 0z.

Mounting Methods Grundfos® Control Box

Standards Passed
Electrostatic Discharge (ESD) IEC 61000-4-2, Level 2, 4kV contact, 6kV air

*Note: 50 Hz will increase all delay timers by 20%

NOILI3104d dINNd B HOLOW
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PR

Single-Phase Pump Monitor

50 15hp @ 3OVAC

UGHT

; °
B4 Litefuss | pumeSeter ..
W Go

Wiring Diagram

MODEL 235P

L2 L2
L1 CT1 cT2 IN oUT |
I\l

Shows Internal Connection

O 0 O ? ?
l PRESSURE SWITCH
CONTROL BOX
FUSED DISCONNECT @ WITH CONTACTOR
OR CIRCUIT BREAKER
Pe
L1 * ]
PUMP
.
L2 N
\J/ —
GND *—
CURRENT TRANSFORMER l

For dimensional drawing see: Appendix page 511, Figure 15.

Ordering Information

Protection Relays
Motor and Pump Protection

Description

The Littelfuse 235P is designed to protect 5-15hp, 230V,
single-phase pumps from dry-well, dead-head, jammed impeller
and overvoltage and undervoltage conditions.

A calibration adjustment allows the 235P to be calibrated

to your specific pumping applications, thereby reducing the
possibility of false or nuisance tripping. A unique microcontroller
based voltage and current-sensing circuit constantly monitors
the incoming power for fluctuations causing overcurrent and
undercurrent. When an abnormality, such as loss of suction

is detected, the 235P deactivates its output relay and directly
disconnects the pump motor. The unit then begins its user
selectable restart delay (dry-well recovery) timer. When the
timer counts to zero or power is removed and reapplied, the unit
reactivates its output relay and turns the pump back on.

The 235P communicates with a hand-held diagnostics tool
called the Informer (sold separately). The Informer displays
parameters including calibration points, trip points, run time and
last faults.

An external current transformer is required for operation
(sold separately).

Special considerations for pump cables larger than #10 AWG:
In some cases where larger motors are installed with deep

set pumps, pump cables are used that exceed the relay's
terminal size. In these conditions, a short splice of #10 AWG or
#12 AWG may be a solution at the control box. Note: All local,
state and national electric codes should be followed when
applying this solution.

NOTE: The 235P model has a sensitivity adjustment for the dry-well trip point. After calibration
is done, you can adjust the sensitivity for the dry-well/dead-head trip point from 70-90% of the
full load. This makes the unit even more adaptable to varying pumping applications. If you have
a very low producing well, you increase the sensitivity closer to the 90% mark, or if you have a
very heavy producing well, you would decrease the sensitivity around the 70% mark.

Features & Benefits

MODEL LINE VOLTAGE DESCRIPTION

235P 230VAC 5-15hp

235P-ENCL 230VAC 233P with NEMAG3R enclosure
PART* SIZE CURRENT (A) CT CURRENT RATIO

CT-0050-D10 5-7.5hp 27.5-42.1 50:5

CT-0075-D10 10hp 51 75:5

CT-0100-D10 15hp 75 100:5

* Current transformer sold separately

FEATURES BENEFITS
Proprietary Constant monitoring of voltage and current protects
microcontroller pumps from dry-well, dead-head, jammed impeller,

based circuitry

rapid cycling, and voltage faults

Onboard sensitivity
adjustment

Allows user to adjust the current sensitivity for the
dry-well / dead-head trip point from 70% - 90% of the
full load.

Adjustable restart delay

Allows user to select well recovery time delay after a
dry-well condition occurs, or to select manual reset

Builtin IR
communications link

Used with the Informer, allows user to see stored
faults, run time, and also troubleshoot the pump while
it's running

LED indication

Provides status and diagnostics for troubleshooting

Littelfuse.com/235p
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2ah

Accessories Input Characteristics
Supply Voltage 230VAC
Informer Load Range 5-15hp

Frequency 50*/60Hz
Output Characteristics
Output Contact Rating-SPST  A300, 720A @240VAC (10 amps max.)

A hand-held diagnostic tool that uses an infrared
receiver to access information which can be
helpful for troubleshooting the system. Includes

- General Characteristics
the Informer IR Kit-12 Operating Temperature -40°t0 60° C (-40° to 140°F)
Maximum Input Power 5W

Specifications Wire Gauge Solid or Stranded 10 - 22AWG
Functional Specifications Terminal Torque 13 in.-lbs.
Adjustments/Settings Safety Marks
Overcurrent 125% of calibration point cUL Listed UL508, C22.2 No. 14
Underload (dry-well) Adjustable (70 to 90% of calibrated run power) ~ Dimensions H 73.66 mm (2.9"); W 133.35 mm (5.25);
Overvoltage 265VAC D 73.99 mm (2.913")
Undervoltage 190VAC Weight 14 0z.
Number of restarts allowed Mounting Methods #8 screws

in a 60-sec. period

(rapid-cycling) 4 *Note: 50Hz will increase all delay timers by 20%]
Trip Delay Times 5 soconds Dimensions H 73.66 mm (2.9); W 133.35 mm (5.25");
Dry-well 4 seconds Weidht ?47032'99 mm (2.913")
Restart Delay Times M 9 tina Method o
Over/undervoltage 2 seconds ounting Methods screws
All other faults Manual, 2-225 Minutes

NOILI3104d dINNd B HOLOW
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MP8000
Bluetooth Overload Relay c@us C E @

Description

The MP8000 is an advanced motor protection electronic
overload relay that is fully programmable via Bluetooth* using
the Littelfuse app on an Android* or iPhone* mobile device.
It is easy to use and arc-flash safety is increased because the

B Litlfuss ses0e20 i s . )
MP8000 app allows settings to be modified and real-time operational
: A A2 g 505 5 1 information viewed. Viewing operational information and faults
Bt S on the app does not require the user to open the control panel.
S The MP8000 protects any motor drawing 0.5-1,000 full load

Amps (external CTs are required above 100 amperes). It is
designed for single or 3-phase systems with operating voltages
of 90-690 VAC (use of external potential transformers can extend
Patent Pending upper voltage range above 690 VAC). Common applications
Wiring Diagram icnclude conveyor systems, HVAC Qquipmgnt,_saws and grinders,
an motors, and almost any pumping application.

TYPICALWIRING DIAGRAM FOR 3-PHASE Protection is unsurpassed by combining overload, voltage,
PHASE A

onASes 50 650 VAC phase loss and reversal, voltage and current unbalance, power
PHASE C 0.5 - 1004 (100A+ using external CT) monitoring, and underload in one package. For standalone
applications, the Bluetooth interface can be used when paired
} . with a smartphone or tablet. The units also feature an Ethernet
« - < communications port that can be used to form an Ethernet
1 1 1 Modbus TCP/IP network or Ethernet/IR Units can be remotely

——

- - monitored and controlled from a PC, or SCADA system, and
data logging through a PC with the optional Solutions software

z AoxvoLrage | STARLY L€ LPwoT or pther sof_tware program qsing the I\/IP8OOQ memory map.
= U This capability allows for a simple cost-effective way to further
E wo-arswoc T o o enhance arc-flash safety.
o
(-4
a. L1 L2 3 A1/N® A2/L° C NO' NC NO' C H
E (ss)_| Iﬂ (19) (15)L{ ﬁ Features & Beneflts
E A<> gD c<> MP8000 L FEATURES BENEFITS
= | | | 8 Visual indication for programming, viewing
e | ' | 2 2z  m 7 2y 1 Bluetooth interface real-time voltage or current, and last fault
g jp—=— L information (date and time stamped)
S e Programmable voltage Allows usage on wide range of systems
] o TPILCNAU [ and current settings
[p— FROM A2 3 selectable Choose from automatic, semi-automatic, or
SEQUENCE restart options manual to best meet individual application needs
CURRENT
TRANSFORMER 4 programmable Program separate delay times for power up, rapid cycle
(OPTIONAL) IVI delay timers protection, motor cool down, and underload restarting

Reset can be done through pushbutton on panel,

Flexible reset remotely via the network

Network Compatible with Ethernet Modbus TCP/IP and
communications
capability Ethernet/IP
For dimensional drawing see: Appendix page 516, Figure 50.
Accessories

ZSCT Series Current Transformer
Used with Littelfuse relays to detect low levels
of earth-leakage current.

Ordering Information

MODEL LINE VOLTAGE MOTOR FULL AMP RANGE DESCRIPTION
90-690VAC Provides remote wired communication via
MP8000 | (use of external potential transformers can 0.5-1,000A+ (external CTs required above 100A)

extend upper voltage range above 690VAC) Ethernet Modbus TCP/IP
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Protection Relays

Motor and Pump Protection — Single and 3-Phase

MP8000

Advanced Features

= QOverload/Overpower (49)

= Underload/Underpower (37P)

= QOvercurrent (51)/Jam

= Undercurrent (37)

= Current Unbalance/Phase Loss (46)
= Phase Reversal (47)

= QOvervoltage (59)

= Undervoltage (27)

= \oltage Unbalance (47)

= Rapid Cycling/Jog

= Contactor Failure

m Zero-Sequence Ground Fault (50Ns)
= PTC Motor Overtemperature (49)

Littelfuse Mobile App

12:55 PM
/4 Littelfuse
Device ID: MP8000
System Status:[e]J

Voltage

481 VAC
478 VAC

479 VAC

Voltage Unbalance

Current

Real Time Configuration

PA Litteltuse
MP8000

D

MP8000
Littelfuse App icon

Available on the
D App Store

GETITON
P» Google Play

Specifications
Functional Characteristics
Frequency

TC- Overcurrent Trip Class
Output Characteristics

Output Contact Rating

Control relay

Auxiliary relay

Pilot Duty Rating

General Purpose

General Characteristics

Ambient Temperature Range

Operating

Storage

Accuracy

Voltage

Current

Timing

GF Current

Repeatability

Voltage

Current

Power Consumption
Pollution Degree

Class of Protection
Relative Humidity

Terminal Torque (depluggable
terminal blocks)

Terminal Torque
(Earth Ground)

Standards Passed
Electrostatic Discharge (ESD)
Radio Frequency Immunity
(RFI), Conducted

Radio Frequency Immunity
(RFI), Radiated

Fast Transient Burst

Surge

FCC Rating

Short Circuit Withstand
Rating

Hi-Potential Test

Safety Marks

cULus

CE

Maximum Conductor Size
(with insulation)

Dimensions

Weight
Mounting Method

®A Littelfuse

Expertise Applied | Answers Delivered

50/60Hz
Trip class 02-60 or linear

SPST-Form A
SPDT - Form C
B300

5A @ 240VAC

-40° to 70°C (-40° to 158°F)
-40° to 85°C (-40° to 185°F)

+1% of reading +0.5V

+2% (2 to 100 amperes direct)
+/-0.5% of setting +/- 1second
+5%

+0.5%

+1% (2 to 100 amps direct)

<5W

3 (conformal coating standard)

IP20

10-95%, non-condensing per |EC 68-2-3

5.5in.-lbs.

7.9in.-Ibs.

IEC 61000-4-2, Level 3, 6kV contact, 8kV air
IEC 61000-4-8, Level 3 10V/m

IEC 61000-4-3, Level 3 10V/m

IEC 61000-4-4, Level 3, 3.5kV input power
IEC 61000-4-5, Level 3, 2kV line-to-line;
Level 4, 4kV line-to-ground

Part 15.107 for emissions,

Part 15.247 for intentional radiators

100kA symmetrical at 690VAC

Meets UL508 (2 x rated V +1000V for 1 minute)

UL60947, UL1053, C22.2 (File #E68520)
IEC 60947 Edition 5.2, IEC 60947-8

0.63"

H74.42 mm (2.93"); W 103.63 mm (4.08");
D 121.67 mm (4.79")

0.851bs (13.6 0z, 385.6 g)

Surface mount (4 - #8 screws)

or DIN-rail mount

© 2023 Littelfuse, Inc.
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% Littelfuse Protection Relays

Expertise Applied | Answers Delivered Motor and Pump Protection — 3-Phase Motor Protection
177 SERIES
3-Phase Current & Voltage Monitor @s CE@

Description

The 777 is a fully programmable electronic overload relay

designed to protect any motor drawing 2-800 full load amps

(external CTs are required above 90 amps). The 777 (family

of products) is for 3-phase 200-480VAC applications, with

several specialized units for other voltage ranges and unique

: applications. Common applications include conveyor systems,

ﬂunmgs"”“‘”“ﬁ;mﬂ HVAC equipment, saws and grinders, fan motors, and almost
oo any pumping application. Some unique applications include use

with a Subtrol® equipped Franklin submersible motor to detect

high motor temperatures and applications where a fast linear

Wiring Diagram trip is required.
TYPICAL WIRING DIAGRAM FOR MODEL 777 (2 to 90 amps) All of the overload relays provide unsurpassed protection by
1 L2 L3 combining overload, voltage, phase loss and reversal, voltage

and current unbalance, power monitoring, and underload based
on current in one package. For standalone applications, the units
incorporate a 3-digit LED display that is used for programming,

providing real-time operational information and displaying
CONTACTOR diagnostic codes to aid in troubleshooting a fault condition. The
units also feature a communications port that can be used with
contRoL communication modules listed in the 777 accessories section to
PONER form a Modbus, DeviceNet™, Profibus, or Ethernet network. Up
to 99 units can be remotely monitored and controlled from a PC,
= PLC, or SCADA system, and data logging through a PC with the
E e optional Solutions software. This capability allows for a simple,
2 P 1 cost-effective way to meet new requirements for arc-flash safety.
::5: "—_:m
o Features & Benefits
= TO MOTOR
g FEATURES BENEFITS
o Visual indication for programming, viewing real-time
(-4 e = . , -
= Built-in display voltage or current, and last fault code
g CURRENT TRANSFORMER WIRING DIAGRAM FOR MODEL 777 P bl It
(80 to 800 amps) rogrammable voltage .
Ap ] . and current settings Allows usage on wide range of systems
3 selectable Choose from automatic, semi-automatic, or manual to
restart options best meet individual application needs
3 programmable restart  Program separate restart delay time for rapid cycle
delay timers protection, motor cool down, and dry-well recovery
. Increases safety through remote display of real-time
LITTELFUSE RECOMMENDS . .
USING CTs WITH TERMINALS TO % ¢ ¢ E:mozfigi'ﬁf lay data and fault history, without the need to open the
SIMPLIFY INSTALLATION. p A cabinet. Aids with arc flash safety regulations
Reset can be done through pushbutton on relay or
12.16A0G Flexible reset remotely with optional 777-MRSW or OL-RESET
_5"33‘".!25"’ remote reset kit
Network . . . .
P Compatible with Modbus, DeviceNet™, Profibus, or
communications . < ' PO '
capability Ethernet using optional communications module

3p
MOTOR

Note: All CTs must face the same direction and all CT
secondaries must be wired identically, i.e. all X1 terminals
enter the main (round) window and returns to H1 terminal
after exiting the loop conductor window (rectangle).

Ordering Information
See next page.

Every CT secondary must make five passes through the
corresponding main conductor window on the model 777.

Every CT secondary must make a single pass through the
corresponding main conductor window on the LR versions
of the 777 Plus Series.

For dimensional drawing see: Appendix page 507, Figure 1.
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Protection Relays

Motor and Pump Protection — 3-Phase Motor Protection

177 SERIES

Ordering Information

®A Littelfuse

Expertise Applied | Answers Delivered

MOTOR FULL
MODEL LINE VOLTAGE AMP RANGE DESCRIPTION
277-P2 200-480VAC 2—8OQA (external CTs | Provides low and high power trip*, linear overcurrent trip, and 480VA @ 240VAC output SPDT
required above 90A) | relay contacts
777-LR-P2 200-480VAC 1'8OQA (extemal CTs Protects low range motors when wired directly or with 10-800 FLA with use of external CTs
required above 9A)
277-HVR-P? 340-480VAC 2-800A (external CTs | Provides low and high power trip*, linear overcurrent trip, and 470VA @ 600VAC output SPDT
required above 90A) | relay contacts. Required when a control power transformer (CPT) is not used with a 480V system
VR B i 1-800A (external CTs | Provides low and high power trip*, linear overcurrent trip, and 470VA @ 600VAC output SPDT
T7I-HVH P2 340-4BOVAC required above 9A) relay contacts. Required when a control power transformer (CPT) is not used with a 480V system
277-575-P2 500-600VAC 2-800A (external CTs | Provides low and high power trip*, linear overcurrent trip, and 480VA @ 240VAC output SPDT
required above 90A) | relay contacts. Used in Canada and NE USA where 575V utility power services are common
- ! 1-800A (external CTs | Provides low and high power trip*, linear overcurrent trip, and 480VA @ 240VAC output SPDT
177-5751R-F2 A00-G00VAC required above 9A) relay contacts. Used in Canada and NE USA where 575V utility power services are common
Provides low and high power trip*, linear overcurrent trip, and 480VA @ 240VAC output SPDT
277-MV-P2 100-240VAC 10-800A with relay contacts. Designed for Medium Voltage applications where both PTs and CTs are used. Has
external CTs built in multipliers for 25.5, 50.5, 100.5 CTs. The voltage unbalance, single-phase and reverse
phase protection can be disabled for applications where only the PTs are used
Provides low and high power trip*, linear overcurrent trip, and 480VA @ 240VAC output SPDT
777-HRG-P2 200-480VAC | 2-90A only relay contacts. Designed for high resistance grounding systems that incorporate an external
zero-sequence CT that correspond with the built in multipliers to detect ground faults
I ELNER. i 10-800A (external CTs | Overload relays designed for high resistance grounding systems that incorporate an external
il ALLS NGRS required, external zero-sequence CTs that correspond with the built in multipliers to detect ground faults
Provides low and high power trip*, linear overcurrent trip, and 480VA @ 240VAC output SPDT
777-575-HRG-P2 500-600VAC | 2-90A only relay contacts. Used in Canada and NE USA where 575V utility power services are common.
Designed for high resistance grounding systems that incorporate an external zero-sequence CT
that correspond with the built in multipliers to detect ground faults
_ Provides low and high power trip*, linear overcurrent trip, and 480VA @ 240VAC output SPDT
277.575-LR-HRG-P? | 500-600vAC | 10-800A with relay contacts. Used in Canada and NE USA where 575V utility power services are common.
external CTs Designed for high resistance grounding systems that incorporate an external zero-sequence CT
that correspond with the built in multipliers to detect ground faults
Provides linear overcurrent trip and 480VA @ 240VAC output SPDT relay contacts. Also known
as shock relay, it is designed for fast linear trip applications. Overcurrent trip delay can be set
2-800A (external CTs ranging from less than 500ms - 70 seconds. Low trip delay is ideal in chain drive and drive
777-FT 200-480VAC . linkage applications to prevent breaking in overload or jam situations. Other applications include
required above 90A) - . . 0
sewage clarifiers, mixers, augers, and conveyors. Longer trip delay is ideal for motor test panels
in rewind shops. Also includes adjustable motor acceleration time and overcurrent trip delay
time when the faster linear trip mode is used
2-800A (external CTs | Provides 480VA @ 240VAC output SPDT relay contacts. For use with Subtrol® equipped Franklin
777-TS 200-480VAC . . :
required above 90A) | submersible motors to detect high motor temperatures
. : o .
777-LRTS 200-480VAC | 1-9A only Provides 480VA @ 240VAC output SPDT relay contacts. For use with Subtrol® equipped Franklin
submersible motors to detect high motor temperatures
777-575-TS 500-600VAC 2-800A (external CTs | Provides 480VA @ 240VAC output SPDT relay contacts. For use with Subtrol® equipped Franklin
required above 90A) | submersible motors with nominal 500-600VAC range to detect high motor temperatures
2-800A (external CTs Provides low and high power trip*, linear overcurrent trip, and 480VA @ 240VAC output SPDT
777VA-02 200-480VAC . relay contacts. Has restart delay 1 setpoints of 2-500 minutes and undercurrent trip delay
required above 90A) : .
setpoints of 2-60 minutes.
Provides low and high power trip*, linear overcurrent trip, and 480VA @ 240VAC output SPDT
777VA-03 200-480VAC 2-800A (external CTs | relay contacts. For use with static and rotary single to 3-phase converters. High and low
required above 90A) | voltage trip feature only applies to the utility supplied power. Works well with unloaded phase
converters because the relay ignores severely unbalanced voltages
* Network programmable only
© 2023 Littelfuse, Inc. 131 Littelfuse.com/777
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177 SERIES

Required to enable the Modbus communications
function on Model 77X-type products.

CI0-MB/CIO-120-MB Communication Module
Modbus-RTU interfaces capable of providing
discrete control and monitoring of an overload
relay over a Modbus network.

CIO-DN-P/CIO-120-DN-P
Communication Module

DeviceNet™ interfaces capable of providing
discrete control and monitoring of motor
starters, drives and other devices over a
DeviceNet™ network.

ClO-777-PR Communication Module
Profibus interface capable of providing discrete

TC- Overcurrent Trip Class
(777 Plus Series units)

TC- Overcurrent Trip Class
(77C, 777 non-Plus
Series units)

Output Characteristics

Output Contact Rating
(SPDT - Form C)

Pilot duty rating

General purpose

Pilot duty rating for
HVR models

General Characteristics

Ambient Temperature Range

Accessories Specifications
RS485MS-2W Communication Module Functional Characteristics
Frequency 50/60Hz

02-60, J02-J60, L0O-L60 or Off

5,10, 15, 20, 30
(J prefix enables jam protection feature)

480VA @ 240VAC, B300
10A @ 240VAC

470VA @ 600VAC, B600

o . Operating -20° 1o 70°C (-4° to 158°F)

control and monitoring of motor starters, drives 5 o o o
. . Storage -40° t0 80°C (-40° to 176°F)
and other devices over a Profibus network.
Accuracy

CIO-EN (non-POE) Communication Module Voltage +1%
Modbus-TCP and Modbus-RTU interface capable Current +3%(<100 amps direct)
of providing discrete control and monitoring of an GF Current +15%

overload relay over a Modbus network.

combines unsurpassed electronic motor
protection and critical, userfriendly, motor
monitoring for up to 16 devices.

RM2000 Remote Monitor

The RM2000/777 motor management system
combines unsurpassed electronic motor
protection and critical, userfriendly, motor
monitoring with event storage and real-time
clock for date and time stamp.

Timing (777 Plus Series units)

Relative Humidity
Terminal Torque
Standards Passed

+0.5 second

10-95%, non-condensing per IEC 68-2-3
71in.-Ibs.

= ..
E Communication Adapters TISn;:Ii‘gs(ZZIﬁ'szn nomPlus 5% +1 second

] * RS485-RS232-Converter with cable & plug Reneatabilit °

5 * RS485-USB-Converter with cable & plug Vol ¥ 0.5% of nominal volt

& * RS232-USB-Converter oltage * . o of nominal votage
s Specifications match industry standard Current +1% (<100 amps direct)
E : Maximum Input Power 10w

; RM1000 Remote Monitor Pollution Degree 3

= The RM1000/777 motor management system Class of Protection IP20

)

=

Electrostatic Discharge (ESD) IEC 61000-4-2, Level 3, 6kV contact, 8kV air

Radio Frequency Immunity
(RFI), Conducted

Radio Frequency Immunity
(RFI1), Radiated

Fast Transient Burst

Short Circuit

IEC 61000-4-6, Level 3 10V/m

IEC 61000-4-3, Level 3 10V/m
IEC 61000-4-4, Level 3, 3.5kV input power
100kA

Solutions Software: Solutions-M Surge
Software features include data logging, real-time IEC 61000-4-5, Level 3, 2kV line-to-line;
data monitoring and fault and event monitoring. Level 4, 4kV line-to-ground
ANSI/IEEE C62.41 Surge and Ring Wave Compliance to a

777-MRSW Manual Remote Reset Kit
Allows the 777 line of MotorSaver® and

Hi-potential Test

level of 6kV line-to-line
Meets UL508 (2 x rated V +1000V for 1 minute)

PumpSaver® products to be manually reset Vibration ;Egoifézéﬁélg%m' Tmm peak-to-peak,
without opening the panel door. Shock IEC 68-2-27, 30g, 3 axis, 11ms duration,

OL-RESET Manual Remote Reset Kit
Allows the 777 line of MotorSaver® and
PumpSaver® products to be manually reset
without opening the panel door.

half-sine pulse

Littelfuse.com/777
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Protection Relays

Motor and Pump Protection — 3-Phase Motor Protection

177 SERIES

Safety Marks

UL

CE

CSA

Maximum Conductor Size
(with insulation) through
177/711C

Dimensions

Weight
Mounting Method

UL508, UL1053 (File #E£68520)
IEC 60947-1, IEC 60947-5-1
€22.2 No. 14

0.65"

H77.47 mm (3.05"); W 97.79 mm (3.85");

D 128.27 mm (5.05")

1.56 Ibs. (24.96 0z., 707.6 g)

Surface mount (4 - #8 screws) or DIN rail mount

P Littelfuse

Expertise Applied | Answers Delivered
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% Littelfuse Protection Relays

Expertise Applied | Answers Delivered Motor and Pump Protection — Single-Phase Motor Protection
7177/ 71C SERIES
Single-Phase Current & Voltage Monitor WCER

Description

The 777/ 77C Series is a fully programmable electronic overload
relay designed to protect any motor drawing 2-800 full load
amps (external CTs are required above 90 amps). Common
applications include conveyor systems, HVAC equipment, saws
and grinders, fan motors, and almost any pumping application.

All of the overload relays provide unsurpassed protection by
combining overload, underload, and voltage in one package.
For standalone applications, the units incorporate a 3-digit
LED display that is used for programming, providing real-time
operational information and displaying diagnostic codes to aid

Wiring Diagram in troubleshooting a fault condition. The units also feature a
TYPICAL WIRING DIAGRAM FOR MODEL 77C WITH MOTOR CONTROL communications port that can be used with communication
1 Lo modules listed in the 777 accessories section to form a

Modbus, DeviceNet™, Profibus, or Ethernet network. Up to
99 units can be remotely monitored and controlled from a PC,
PLC, or SCADA system, and data logging through a PC with
the optional Solutions software. This capability allows for a
simple, cost-effective way to meet new requirements for
arc-flash safety.

COIL
CONTACTOR ]

Features & Benefits

CONTROL 240 VAC FEATURES BENEFITS
POWER OR LESS

Visual indication for programming, viewing real-time

Built-in display voltage or current, and last fault code

=< NOTE: PHASES A&C
| | ARE INACTIVE.

Programmable voltage
and current settings

Allows usage on wide range of systems

coma T 7 3 selectable Choose from automatic, semi-automatic, or manual to
STOP HAND restart options best meet individual application needs

OFFO

—0 3 programmable restart  Program separate restart delay time for rapid cycle
FILOT AuTO delay timers protection, mator cool down, and dry-well recovery

MOTOR & PUMP PROTECTION

. Increases safety through remote display of real-time
TO MOTOR E:mo;‘:igillsi{) lay data and fault history, without the need to open the
p 4 cabinet. Aids with arc flash safety regulations

Reset can be done through pushbutton on relay or

TYPICAL WIRING DIAGRAM FOR MODEL 77C WITH EXTERNAL CT Flexible reset [gmgig'\r/e‘g’e"thkﬁp“o"a' 777-MRSW or OL-RESET
A B LITTELFUSE RECOMMENDS USING CTs THAT HAVE TERMINALS Network
TOAID CONVENIENCE WHEN INSTALLING CTs. I Compatible with Modbus, DeviceNet™, Profibus, or
gg'r)r;?iriwcatlons Ethernet using optional communications module
Q Q STRANDED it =7 — Ordering Information
T ] O O MOTOR FULL
- . - MODEL  LINE VOLTAGE AMP RANGE DESCRIPTION
— 2-800A (external .
120240vAC 10 RS . Provides 480VA @ 240VAC
C) wave ST 77C 100-240VAC | CTs required outut SPDT relay contacts
X1 above 90A)
Provides 480VA @ 240VAC
-[f TIC-IR | 100-240VAC | 1-3A only output SPDT relay contacts
2-800A (external Provides 470VA @ 600VAC
7717- . output SPDT relay contacts.
HVR-SP 340-480VAC | CTs required F ih |
1 _ - above 90 or systems with no contro
WOTOR)  MOTEFHASES Ao anE NACTIE e st oot ko povee ransformer

PASSES THROUGH THE PHASE B CONDUCTOR WINDOW.

For dimensional drawing see: Appendix page 507, Figure 1.
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Protection Relays

Motor and Pump Protection — Single-Phase Motor Protection

177/ 17C SERIES

Accessories Specifications

RS485MS-2W Communication Module
Required to enable the Modbus communications
function on Model 77X-type products.

Communication Adapters

e RS485-RS232-Converter with cable & plug
e RS485-USB-Converter with cable & plug

¢ RS232-USB-Converter

Specifications match industry standard.

RM1000 Remote Monitor

The RM1000/777 motor management system
combines unsurpassed electronic motor
protection and critical, userfriendly, motor
monitoring for up to 16 devices.

RM2000 Remote Monitor

The RM2000/777 motor management system
combines unsurpassed electronic motor
protection and critical, userfriendly, motor
monitoring with event storage and real-time
clock for date and time stamp.

Solutions Software: Solutions-M
Software features include data logging, real-time
data monitoring and fault and event monitoring.

777-MIRSW Manual Remote Reset Kit
Allows the 777 line of MotorSaver® and
PumpSaver® products to be manually reset
without opening the panel door.

OL-RESET Manual Remote Reset Kit
Allows the 777 line of MotorSaver® and
PumpSaver® products to be manually reset
without opening the panel door.

Frequency

Functional Characteristics

TC- Overcurrent Trip Class
(77C, 777 non-Plus
Series units)

Output Characteristics

Output Contact Rating
(SPDT - Form C)

Pilot duty rating

General purpose

Pilot duty rating for
HVR models

General Characteristics

Ambient Temperature Range

Operating

Storage

Accuracy

Voltage

Current

GF Current

Timing (77C, 777 non-Plus
Series units)

Repeatability

Voltage

Current

Maximum Input Power

Pollution Degree

Class of Protection

Relative Humidity

Terminal Torque

Standards Passed

Electrostatic Discharge (ESD) IEC 61000-4-2, Level 3, 6kV contact, 8kV air

Radio Frequency Immunity
(RFI), Conducted

Radio Frequency Immunity
(RFI), Radiated

Fast Transient Burst

Short Circuit

Surge

IEC

ANSI/IEEE

Hi-potential Test
Vibration

Shock

Safety Marks

UL

CE

CSA

Maximum Conductor Size
(with insulation) through
771/77C

Dimensions

Weight
Mounting Method

50/60Hz

5,10, 15, 20, 30 (J prefix enables jam
protection feature)

480VA @ 240VAC, B300
10A @ 240VAC

470VA @ 600VAC, B600
-20° 1o 70°C (-4° to 158°F)
-40° to 80°C (-40° to 176°F)
1%

+3%(<100 amps direct)
+15%

5% +1 second

~J

+0.5% of nominal voltage

+1% (<100 amps direct)

10w

3

IP20

10-95%, non-condensing per |EC 68-2-3
7in.-Ibs.

NOILI3104d dINNd B HOLOW

IEC 61000-4-6, Level 3 10V/m

IEC 61000-4-3, Level 3 10V/m
IEC 61000-4-4, Level 3, 3.5kV input power
100kA

61000-4-5, Level 3, 2kV line-to-line; Level 4,
4kV line-to-ground

C62.41 Surge and Ring Wave Compliance to a
level of BkV line-to-line

Meets UL508 (2 x rated V +1000V for 1 minute)
IEC 68-2-6, 10-55Hz, Tmm peak-to-peak,

2 hours, 3 axis

IEC 68-2-27, 30g, 3 axis, 11ms duration,
half-sine pulse

UL508, UL1053 (File #E68520)
IEC 60947-1, IEC 60947-5-1
(222

0.65"

H 77.47 mm (3.05"); W 97.79 mm (3.85");

D 128.27 mm (5.05")

1.56 Ibs. (24.96 0z., 707.6 g)

Surface mount (4 - #8 screws) or DIN rail mount

© 2023 Littelfuse, Inc.
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Protection Relays
Motor and Pump Protection — 3-Phase Pump Protection
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7177-KW/HP-P2 SERIES

3-Phase Current & Voltage Monitor

@ CEE@

Description

The 777-KW/HP-P2 Series has the overload, voltage, phase loss
and reversal, voltage and current unbalance, current and power
monitoring*, and underload trip based on power in one package.
The underpower trip feature is desirable anytime the current vs.
load characteristic is non-linear or has little change. In general
terms, smaller motors and slow-speed motors have little change
in current over the normal load range. Larger motors that are
running light loads will also show small current changes over
the operating load range. For standalone applications, the units
incorporate a 3-digit LED display that is used for programming,

e °
|PumpS?Y*" puaee
B o2 SERIES ——

MOTOR & PUMP PROTECTION

Wiring Diagram

TYPICALWIRING DIAGRAM FOR 777-KW/HP-P2 SERIES

L1 L2 L3

CONTACTOR

CONTROL
POWER

TO MOTOR

CURRENT TRANSFORMER WIRING DIAGRAM

FOR 777-KW/HP-P2 SERIES

i o

CONTACTOR

providing real-time operational information and displaying
diagnostic codes to aid in troubleshooting a fault condition.

Power is Linear, equal
sensitivity at both
low and high

loads.

Power

No Load

Full Load

Current is not linear, low
sensitivity for low loads

and high sensitivity
for high loads.

Current

No Load

Full Load

The units also feature a communications port that can be used
with communication modules listed in the 777 accessories
section to form a Modbus, DeviceNet™, Profibus, or Ethernet
network. Up to 99 units can be remotely monitored and
controlled from a PC, PLC, or SCADA system, and data logging
through a PC with the optional Solutions software.

* Low current trip and high power trip are network programmable only

Features & Benefits

FEATURES

Low and High
Power Protection

BENEFITS

Increases reliability for non-linear motors where the
load characteristic has little change

Visual indication for programming, viewing real-time

LITTELFUSE RECOMMENDS I ¢
USING CTa WITH TERMINALS K K " Built-in Display voltage, current, kilowatts, or horsepower, and last
TO SIMPLIFY INSTALLATION. e | o o fault code

M Programmable voltage -

=1 1 i and current settings Allows usage on wide range of systems

!\ ! N AT : : :

] wre 3 selectable Choose from automatic, semi-automatic, or manual
restart options to best meet individual application needs

3 programmable restart

Program separate restart delay time for rapid cycle

d delay timers protection, motor cool down, and dry-well recovery
. Increases safety through remote display of real-time
cngrr:]"o;(ta'igillsi? lay data and fault history, without the need to open the
p Y cabinet. Aids with arc flash safety regulations

All CTs must face the same direction, and all CT
secondaries must be wired identically, i.e. all X1
terminals enter the main (round) window and return
to H1 terminal after exiting the loop conductor

Flexible reset

Reset can be done through pushbutton on relay or
remotely with optional 777-MRSW or OL-RESET
remote reset kit

window (rectangle). Every CT secondary must Network . . . ™ D
make 5 passes through the corresponding main communications E&mfﬁt{ble.x\”th 'Ylor?blus' mDﬁ]VI?]eN?t n' F:;Offljblljs' or
conductor window. capability ernet using optional communications modaule

For dimensional drawing see: Appendix page 507, Figure 1.

Littelfuse.com/777kwhpp2
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Protection Relays % Littelfuse

Motor and Pump Protection — 3-Phase Pump Protection Expertise Applied | Answers Delivered

1TE-KWIHP-P2 SERIES

Ordering Information

MODEL LINE VOLTAGE MOTOR FULL AMP RANGE ~ DESCRIPTION
200-480VAC | 2-800A (external CTs g
777-KW/HP-P2 (3-phase) required above 90A) Provides 480VA @ 240VAC output SPDT relay contacts
777-R-KW/Hp-pz | 200-480VAC | 1-B00A (external CTs Provides 480VA @ 240VAC output SPDT relay contacts
(3-phase) required above 9A)

Provides 470VA @ 600VAC output SPDT relay contacts. Required when a CPT (control

340-4B0VAC | 2-80DA (external CTs power transformer) is not used on a 480V system. Commonly used in pumping applications

777-HVR-KW/HP-P2

(3-phase) required above 30A) to save the cost and extra wiring associated with a CPT

500-600VAC | 2-800A (external CTs Provides 480VA @ 240VAC output SPDT relay contacts. Used in Canada and NE USA
777-575-KW/HP-P2 ; S .

(3-phase) required above 90A) where 575V utility power services are common

Provides 480VA @ 240VAC output SPDT relay contacts. It is wired directly without the
need to loop conductors for 5-21 amps (under 5 amps requires looping of conductors), and
can be used with external CTs for 40-740 amps

200-480VAC | 0.5-21A and 40-740A

DB 2 (3-phase) with external CTs

Accessories

RM1000 Remote Monitor
The RM1000/777 motor management system
combines unsurpassed electronic motor

: protection and critical, userfriendly, motor
CI0-MB/CI0-120-MB Communication Module : monitoring for up to 16 devices.
Modbus-RTU interfaces capable of providing : .

RS485MS-2W Communication Module
Required to enable the Modbus communications
function on Model 77X-type products.

~J

: e RM2000 Remote Monitor =
discrete control and monitoring of an overload The RM2000/777 motor management system =
relay over a Modbus network. combines unsurpassed electronic motor E

protection and critical, userfriendly, motor -

CIO'DN'P_/CI(?'12°'DN'P : monitoring with event storage and real-time g
Communication Module . : clock for date and time stamp. o
DeviceNet™ interfaces capable of providing =
discrete control and monitoring of motor e S
starters, drives and other devices over a =D ~~ Solutions Software: Solutions-M m
DeviceNet™ network. T Software features include data logging, real-time g
: 2

ClO-777-PR Communication Module L 7 data monitoring and fault and event monitoring.

Profibus interface capable of providing discrete : -
control and monitoring of motor starters, drives . 777-MRSW Manual Remote Reset Kit

and other devices over a Profibus network. __= Allows the 777 line of MotorSaver® and

PumpSaver® products to be manually reset
CIO-EN (non-POE) Communication Module P P v

; ith i h I :
Modbus-TCP and Modbus-RTU interface capable without opening the panel door -
of providing discrete control and monitoring of an OL-RESET Manual Remote Reset Kit

overload relay over a Modbus network. Allows the 777 line of MotorSaver® and
PumpSaver® products to be manually reset
without opening the panel door.

Communication Adapters

® RS485-RS232-Converter with cable & plug
* RS485-USB-Converter with cable & plug

e RS232-USB-Converter

Specifications match industry standard.

© 2023 Littelfuse, Inc. 137 Littelfuse.com/777kwhpp2
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Protection Relays
Motor and Pump Protection — 3-Phase Pump Protection

7177-KW/HP-P2 SERIES

Specifications
Frequency
Functional Characteristics
TC-Overcurrent Trip Class
Output Characteristics
Output Contact Rating
(SPDT - Form C)
Pilot duty rating
General purpose
Pilot duty rating for
HVR model
General Characteristics

Ambient Temperature Range

Operating

Storage

Accuracy

Voltage

Current

Power

GF Current

Timing

Repeatability

Voltage

Current

Power

Maximum Input Power

Pollution Degree

Class of Protection

Relative Humidity

Terminal Torque

Standards Passed

Electrostatic Discharge
(ESD)

Radio Frequency Immunity
(RFI), Conducted

Radio Frequency Immunity
(RFI1), Radiated

Fast Transient Burst

Short Circuit Rating

50/60Hz

02-60, J02-J60, L0O-L60 or OFF

480VA @ 240VAC, B300
10A @ 240VAC

470VA @ 600VAC, B600

-20°10 70°C (-4° to 158°F)
-40° to 80°C (-40° to 176°F)

1%

+3% (<100 amps direct)
+4% (<100 amps direct)
+15%

+0.5 second

+0.5% of nominal voltage
+1% (<100 amps direct)
2%

10w

3

IP20

10-95%, non-condensing per |EC 68-2-3

7in.-Ibs.

IEC 61000-4-2, Level 3, 6kV contact, 8kV air

IEC 61000-4-6, Level 3 10V/m

IEC 61000-4-3, Level 3 10V/m

IEC 61000-4-4, Level 3, 3.5kV input power

100kA

Surge
IEC

ANSI/IEEE
Hi-potential Test
Vibration

Shock

Safety Marks

UL

CE

CSA

Maximum Conductor Size
(with insulation)
through 777

Dimensions

Weight
Mounting Method

61000-4-5, Level 3, 2kV line-to-line; Level 4,
4kV line-to-ground

C62.41 Surge and Ring Wave Compliance to a
level of 6kV line-to-line

Meets UL508

(2 x rated V +1000V for 1 minute)

IEC 68-2-6, 10-55Hz, 1Tmm peak-to-peak,

2 hours, 3 axis

IEC 68-2-27, 30g, 3 axis, 11ms duration,
half-sine pulse

UL508, UL1053 (File #E68520)
IEC 60947-1, IEC 60947-5-1
C22.2No. 14

0.65"

H 77.47 mm (3.05"); W 97.79 mm (3.85");
D 128.27 mm (5.05")

1.56 Ibs. (24.96 0z., 707.6 g)

Surface mount (4 - #8 screws) or

DIN rail mount

Littelfuse.com/777kwhpp2
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177-ACCUPOWER

3-Phase Current & Voltage Monitor

Wiring Diagram

TYPICALWIRING DIAGRAM FOR MODEL 777-ACCUPOWER

L1 L2 L3
COIL,
CONTACTOR
CONTROL
POWER
A B C
® @ ® 3R START
. |:| - L stoP
-
©) | M o]
==
AUTO
TO MOTOR

CURRENT TRANSFORMER WIRING DIAGRAM
OR MODEL 777-ACCUPOWER

R

CONTACTOR

LITTELFUSE RECOMMENDS o = o
USING CTs WITH TERMINALS
TO SIMPLIFY INSTALLATION. = | & e Y
:: 7\ p, N 12 - 16 AWG
STRANDED
WIRE

3p
MOTOR

All CTs must face the same direction, and all CT
secondaries must be wired identically, i.e. all X1
terminals enter the main (round) window and return
to H1 terminal after exiting the loop conductor
window (rectangle). Every CT secondary must
make 5 passes through the corresponding main
conductor window.

For dimensional drawing see: Appendix page 507, Figure 1.

®CEE

Description

The 777-AccuPower is a fully-programmable 3-phase motor and
pump protection relay. It allows motor hp rating, full load amps,
efficiency and power factor to be entered and will accurately
calculate motor output power. This is most useful with
mag-drive pumps or process applications where the process
power is desired over the utility power. Voltage, current

and power measurements can be displayed as well as fault
information and setpoints. The built-in display simplifies
troubleshooting and allows the user to easily and precisely
configure setpoints. The 777-AccuPower can be used with the
optional COM 4-20 output module to give an analog signal
proportional to output shaft power, the RS485MS-2W (for limited
Modbus capabilities, and for use with the RM1000/RM2000)
remote displays listed in the 777 accessories section.

Features & Benefits
FEATURES BENEFITS

Motor output power

Allows use of process power over utility power

measurement
3 programmable restart  Program separate restart delay time for rapid cycle 7
delay timers protection, motor cool down, and dry-well recovery
e s Visual indication for programming, viewing real-time =
Built-in Display voltage or current, and last fault code S
Remote displa Increases safety through remote display of run-hour S
com atibili?y Y meter, last four fault codes, without the need to open 22
P the cabinet. Aids with arc flash safety regulations 2
Network %
communications Emtrﬁﬂr!\i{lzgggﬁs nc]ggﬁltglltles using RS485MS-2W =
capability 3
m
[x]
4
Accessories ES

RS485MS-2W Communication Module
Required to enable the Modbus communications
function on Model 77X-type products.

COM 4-20 Output Communication Module
This module allows communication to a PLC
with an analog input and no Modbus input.

RM1000 Remote Monitor

The RM1000/777 motor management system
combines unsurpassed electronic motor
protection and critical, userfriendly, motor
monitoring for up to 16 devices.

RM2000 Remote Monitor

The RM2000/777 motor management system
combines unsurpassed electronic motor
protection and critical, userfriendly, motor
monitoring with event storage and real-time
clock for date and time stamp.

© 2023 Littelfuse, Inc.
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7177-ACCUPOWER

Specifications
Input Characteristics

Line Voltage

Frequency

Motor Full Load Amp Range
Functional Characteristics
TC- Overcurrent Trip Class

Output Characteristics

Output Contact Rating
(SPDT - Form C)

Pilot duty

General Purpose

General Characteristics

Ambient Temperature Range

Operating

Storage

Accuracy

Measured Horsepower/
Kilowatt

Typical

Voltage

Current

GF Current

Timing

Repeatability

Voltage

Current

Maximum Input Power
Pollution Degree

Class of Protection
Relative Humidity

Terminal Torque

Protection Relays
Motor and Pump Protection — 3-Phase Pump Protection

200-480VAC
50/60Hz

2-800A (external CTs required over 90A)

5,10, 15, 20, 30 (J prefix enables jam

protection feature)

480VA @ 240VAC
10A @ 240VAC

-40° to 70°C (-40° to 158°F)
-40° t0 80°C (-40° to 176°F)

+3%*

1%

+3%(<100 amps direct)
+15%

5% +1 second

+0.5% of nominal voltage
+1% (<100 amps direct)
10w

3

IP20, NEMA 1 (finger safe)

10-95%, non-condensing per IEC 68-2-3

7in.-Ibs.

Standards Passed

Electrostatic Discharge
(ESD)

Radio Frequency Immunity
(RFI), Conducted

Radio Frequency Immunity
(RFI), Radiated

Fast Transient Burst

Short Circuit Rating

Surge

IEC

ANSI/IEEE

Hi-Potential Test
Vibration

Shock

Safety Marks

UL

CE

CSA

Max. Conductor Size
through 777

Dimensions

Weight
Mounting Method

IEC 61000-4-2, Level 3, 6kV contact, 8kV air
IEC 61000-4-6, Level 3 10V/m

IEC 61000-4-3, Level 3 10V/m
IEC 61000-4-4, Level 3, 3.5 kV input power
100kA

61000-4-5 Level 3, 2kV line-to-line;

Level 4, 4kV line-to-ground

C62.41 Surge and Ring Wave Compliance

to a level of 6kV line-to-line

Meets UL508 (2 x rated V + 1000V for 1 min.)
IEC 68-2-6, 10-55Hz, 1Tmm peak-to-peak,

2 hrs, 3 axis

IEC 68-2-27, 30g, 3 axis, 11ms duration,
half-sine pulse

UL508, UL1053
IEC 60947-1, IEC 60947-5-1
C22.2

0.65" with insulation

H 77.47 mm (3.05"); W 97.79 mm (3.85");
D 128.27 mm (5.05")

1.3 Ibs. (20.8 0z., 589.67 g)

Surface mount (4 - #8 screws) or

DIN rail mount

*On a well balanced system within recommended current range.

Littelfuse.com/777accupower
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Protection Relays

Motor and Pump Protection — Single-Phase Pump Protection

7171C-KW/HP SERIES

Single-Phase Current & Voltage Monitor

@« CEE

Description

The 77C-KW/HP and 77C-LR-KW/HP are fully programmable
pump protection relays which will monitor the voltage and
current for high or low voltage, overload and underload
conditions based on power, in one package. The underpower trip
feature is desirable anytime the current vs.load characteristic is
non-linear or has little change. In general terms, smaller motors
and slow-speed motors have little change in current over the
normal load range. Larger motors that are running light loads will
also show small current changes over the operating load range.
Common uses include pumping applications where motors run
slower than around 3400 rpm and usually have small current vs
load changes; such as slow speed mixer or agitator motors up to
50 hp, and magdrive or can pumps.

| er®
j | PumpSa P

# 77C-KWHP

Wiring Diagram

TYPICALWIRING DIAGRAM FOR MODEL 77C-KW/HP
WITH MOTOR CONTROL

Power is Linear, equal
sensitivity at both

Current is not linear, low
sensitivity for low loads

low and high and high sensitivity
L1 L loads. = for high loads.
8 8
3 £
o S
o (]
coiL No Load Full Load No Load Full Load
CONTACTOR ] 7

The Littelfuse PumpSaver relay provides the high sensivity of a
power monitor to protect pump motors from dry run and dead-
head conditions.

CONTROL 240 VAC
POWER ORLESS

7=~ NOTE: PHASESA&C
| | AREINACTIVE.

Features & Benefits
FEATURES BENEFITS

Increases reliability for non-linear motors where the

START
—L STOP HAND

Underload protection

=
o
—
[=]
=
R0
-l
c
=
o
)
ol
[=]
-
m
[x]
g
o
=

OFF © load characteristic has little change
PiLoT AUTO Visual indication for programming, viewing real-time
Built-in display voltage, current, kilowatts or horsepower, and last
TO MOTOR fault code

TYPICALWIRING DIAGRAM FOR MODEL 77C-KW/HP WITH EXTERNAL CT

LITTELFUSE RECOMMENDS USING CTs THAT HAVE TERMINALS TO AID
A B CONVENIENCE WHEN INSTALLING CTs.

10 - 12 AWG
STRANDED WIRE

120-240VAC 10

50/60 HZ
(7 [T
® @ PRD
[ e

@)

NOTE: PHASES A & C ARE INACTIVE. USE PHASE B FOR ALL ACTIVE
CURRENT MEASUREMENTS. CT SECONDARY MUST MAKE FIVE
PASSES THROUGH THE PHASE B CONDUCTOR WINDOW.

NOTE: OTHER NECESSARY CONNECTIONS ARE NOT SHOWN

19
MOTOR

For dimensional drawing see: Appendix page 507, Figure 1.

15 programmable
criteria settings

Allows user flexibility to fine-tune the relay for
maximum protection in any application.

Last fault memory

Provides instant troubleshooting diagnostics

Remote display
compatibility

Increases safety through remote display of real-time
data and fault history, without the need to open the
cabinet. Aids with arc flash safety regulations.

Flexible reset

Reset options: automatic, manual using pushbutton
on relay, or remotely with optional 777-MRSW or
OL-RESET remote reset kit.

Network
communications
capability

Compatible with Modbus using optional
communications module (RS485MS-2W)

Ordering Information

MODEL Ll

77C-KW/HP

77C-LR-KW/HP | 100-240VAC

VOLTAGE

100-240VAC

MOTOR FULL

AMP RANGE DESCRIPTION
Provides 480VA @

feggﬁég’ggg;ae' ggf\) 240VAC output SPDT
(Form C) relay contacts
Provides 480VA @

1-9A (extemal CTS | oou e ot0ut SPDT

required above 9A) (Form C) relay contacts

© 2023 Littelfuse, Inc.
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71C-KW/HP SERIES

Communication Adapters

* RS485-RS232-Converter with cable & plug
e RS485-USB-Converter with cable & plug

* RS232-USB-Converter

Specifications match industry standard.

RM1000 Remote Monitor

The RM1000/777 motor management system
combines unsurpassed electronic motor
protection and critical, userfriendly, motor
monitoring for up to 16 devices.

RM2000 Remote Monitor

without opening the panel door.

Motor Full Load Amp Range
77C-KW/HP

77C-LR-KW/HP

Short Circuit Withstand
Rating

Power Consumption

Output Contact Rating SPDT
(Form C)

(RFI), Conducted

Radio Frequency Immunity
(RFI), Radiated

Fast Transient Burst

Accessories Specifications
RS485MS-2W Communication Module Input Characteristics
Required to enable the Modbus communications  Supplt Voltage 100-240 VAC, 10
function on Model 77X-type products. Frequency 50-60 Hz

2-25 Amps (Loops Required)

26-90 Amps (Direct)

91-800 Amps (External CT's)

1.0 Amps - 2.0 Amps (additional Loop)
2.0 Amps - 9.0 Amps (Direct)

100kA per UL and CSA
5W (Maximum)

Pilot duty rating: 480 VA @ 240 VAC
General purpose: 10A @ 240 VAC

The RM2000/777 motor management system Expected Life . ,
combines unsurpassed electronic motor Mechanical 1x10° operations
protection and critical, userfriendly, motor Electrical 1x10° operations at rated load
monitoring with event storage and real-time Accuracy at25° C (77°F)
clock for date and time stamp. Voltage +1%
. . Current +3% (Direct, No External CTs)
Solutions Software: Solutions-M Timing 5% + 1 second
Software _feaf[ures include data logging, rgal—f[ime Repeatability
E data monitoring and fault and event monitoring. Voltage +0.5% of nominal voltage
S Current + 1% (Direct, No External CTs)
= 777-MRSW Manual Remote Reset Kit Safety Marks
E Allows the 777 line of MotorSaver® and uL UL508, UL1053
o PumpSaver® products to be manually reset CE IEC 60947-1, IEC 60947-5-1
5 without opening the panel door. CSA €222 No. 14
o3 OL-RESET Manual Remote Reset Kit Standards Passed
§ Allows the 777 line of MotorSaver® and Electrostatic Discharge (ESD) |EC 61000-4-2, Level 3, 6kV contact, 8kV air
g PumpSaver® products to be manually reset Radio Frequency Immunity

IEC 61000-4-6, Level 3 10V/m

IEC 61000-4-3, Level 3 10V/m
IEC 61000-4-4, Level 3, 3.5kV input power

Surge

IEC IEC 61000-4-5, Level 3, 2kV line-to-line;
Level 4, 4kV line-to-ground

ANSI/IEEE (62.41 Surge and Ring Wave compliance to a

Hi-potential Test

level of 6kV line-to-line
Meets UL508 (2 x rated V +1000V for 1 min.)

Vibration IEC 68-2-6, 10-55Hz, 1Tmm peak-to-peak,
2 hours, 3 axis

Shock IEC 68-2-27, 30g, 3 axis, 11ms duration,
half-sine pulse

Mechanical

Dimensions H 77.47 mm (3.05"); W 97.79 mm (3.85");

Maximum conductor
size through holes

D 128.27 mm (5.05")

0.65" (with insulation)

Terminal Torque 7in.-Ibs.

Enclosure Material polycarbonate

Weight 1.2 Ibs

Mounting Methods 35mm DIN rail or surface mount

Littelfuse.com/77ckwhp
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Protection Relays

Motor and Pump Protection — Single-Phase Pump Protection

717C-KW/HP SERIES

Environmental
Temperature Range
Ambient Operating
Ambient Storage
Pollution Degree
Class of Protection
Relative Humidity
Programmable

Operating Points
LV- Low Voltage Threshold
HV- High Voltage Threshold
MULT- # of Conductors or

CT Ratio (XXX:5)

71C:

77C-LR:
0C- Overcurrent Threshold
TC- Overcurrent Trip Class *

RD1- Rapid Cycle Timer
RD2- Restart Delay After All
Faults Except Undercurrent
(motor cool down timer)**
RD3- Restart Delay
After Undercurrent
(dry well recovery timer)
#RU- Number of Restarts
After Undercurrent
ADDR- RS485 Address
#R0-Number of Restarts
After Overcurrent

LP/PWS (PWS = LP Range)

-20°-70° C (-4° - 158°F)

-40° - 80° C (-40° - 176°F)

3

IP20, NEMA 1

10-95%, non-condensing per IEC 68-2-3

Range
85V - HV Setting
LV Setting - 264V

1-10 Conductors or 100-800 Ratio

1or2

(20-100A) = MULT or 80-120% of CT Primary
5,J5, 10, J10, 15, J15, 20, J20, 30, J30, or
LIn (linear)

0,2 -500 Seconds

2 - 500 Minutes/Seconds

2 - 500 Minutes/Seconds

0,1,2,3,4, A(Automatic)
A01- A99

0,1,2,3,4, A(Automatic)

1=0.01-099KW  5=0.01-130HP
2=100-9.95KW  6=134-13.3HP
3=10.0-995KW  8=13.4-133HP
4=100-650 KW 9=134-871HP

*If J Prefix is displayed in trip class setting, jam protection is enabled. If programmed to Lin
position, overcurrent trip delays are fixed linear-type delays set in OPT1 position.

**RD2 & RD3 can be changed from minutes to seconds under program position OPT2.

SETTING  RD2 RD3 SETTING  RD2 RD3
0 Minutes Minutes 2 Seconds Minutes
1 Minutes Seconds 3 Seconds Seconds

P Littelfuse

Expertise Applied | Answers Delivered
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% Littelfuse Protection Relays

Expertise Applied | Answers Delivered Motor and Pump Protection — Temperature Monitoring

SI0-RTD-02-00

Temperature Input Monitor c@Pus

Description

The SIO-RTD is a microprocessorbased data-acquisition
system for measuring temperatures accurately with resistance
s temperature detectors (RTDs) and for monitoring 4-20 mA
Lines-tmnezd Linee analog-output devices in industrial environments. RTD inputs

o Pwh %‘ Littelfuse are noise-filtered and automatically calibrated for lead-length

STARTGO . . .
& covni  SIO-RTD compensation, ambient temperature, and other factors providing
INPUT MODULE -PWR— . .

=l R i | v accurate readings through the specified temperature range for

s S o a

RDCHRDCRDCHRDCV - + V SeveraltypesofRTDdeviceS.

12 345 6 7 8 9101 12131415 168 17 18

POSVSRNGPVNPOOVPOOEO®

34 33 32 31 30 29 28 27 26 25 24

Features & Benefits
eGSO OPOPOE ORI G E

FEATURES BENEFITS
8 inputs Single module can collect multiple data points
CSA Class 1 Zone 2
Hazardous-location Can be mounted in hazardous areas
Certified
Individually-selectable Flexible; can be used with Pt100, Ni100, Ni120, Cu10
input type RTD or 4-20 mA inputs
Wiring Diagram Conformal coating Protects circuit boards against corrosion and moisture
Remote monitoring Up to 1.2 km away from network master
Notch filter Rejects noise from motor monitoring applications
= 3-WIRE RTD N o o o
= CONNECTION R t t ! o .
E ZooRess 1 Specifications
E _ swireHes L Input Voltage 18 to 32 Vdc, 2W
= E@@@Eﬁ L RTD Types Pt100 (default), Ni100, Ni120, Cu10
E 2450 9231 30 29 28 27 20 25 24 20 22 21 20 19 RTD Range -40t0 200° C with open and short detection
S ADDRESS o1 nes s Cineo T B Analog Range 4-20 mA
o
e ) Orwn sﬂ.rﬂa‘ﬁ".;‘j Accuracy
g ALTERNATE ALTERNATE comm |Npﬁ!|9n/?JE?ULE’— n (Pt100, Ni100, Ni120) 1°C
- 2-WIRE RTD 4-20 mA f|Np1ﬁf|Np 27 FINP 3 cINP A ooy 2 o
© CONNECTON  CONNECTION secliveeroaingcnt. (Cu10) &6
= -me rm (4-20 mA) 0.1 mA
T solsdsclssosoelsgssss Lead Compensation Upto20Q
o Communications Modbus RTU®
) 1% ) oS B Conformally Coated Standard feature
' Approvals cCSAus
1 B S Dimensions H 87 mm (3.43"); W 112.5 mm (4.43");
420 mA A _teo ) ‘ D 56 mm (2.2")
WHITE onexr  Warranty 5years
BLACK

INTERCONNECT CABLE SIO-RTD Mountlng DIN, Surface
BELDEN 3124A SHOWN

+ - +/B -1A

RED

GREEN
WHITE
BLACK

+24VDC TIA-485
POWER SUPPLY MODBUS MASTER

For dimensional drawing see: Appendix page 515, Figure 49.

Littelfuse.com/sio-rtd 144 © 2023 Littelfuse, Inc.
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PUMP CONTROLS & LIQUID LEVEL
CONTROLS

Protect and disable a pump if a hazardous condition arises. PumpSaver®
offers a wide variety of controls for both single phase and three phase
applications. Intrinsically safe relays are specifically designed to interface
between hazardous and non-hazardous areas.

ACBC-120 Series Alarm Controller/Battery Charging Unit.... 146
PC-102 Series Dual Channel SWitch .........ccccoovvoiiriinnn. 148
PC-105 5-Channel Pump Controller ...................... 149
PC-XXX-LLC-CZ Series  Liquid Level Control Relays............cc.......... 150
PC-XXX-LLC-GM Series Liquid Level Control Relays ...................... 150
201-100-SLD Single-Channel Seal-Leak Detector .......... 152
460-15-100-LLS Single-Channel Liquid Level Sensor.......... 153
460-15-100-SLD Single-Channel Seal-Leak Detector.......... 155
LLCT Series Open Board Liquid Level Control.............. 157
LLCZ Series Open Board Liquid Level Control............... 159
LLC4 Series Octal Plug-In Liquid Level Control ............ 161
LLCS Series Liquid Level Control .......cccccovvviricinne. 163
LLCG6 Series Low Level Cutoff Liquid Level Control ...... 165
LLC8 Series Low Level Cutoff Liquid Level Control ...... 167
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ACBC-120 SERIES

Alarm Controller and Battery Charger for
pump control panels

®

Description

The ACBC-120 Series is a dual purpose alarm controller/battery
charging unit. When there is a loss of 120VAC power, the
ACBC-120’s primary function as an alarm controller activates.
When this power loss occurs, input power is switched to a
12VDC, lead-acid, rechargeable backup battery and a 12VDC
alarm consisting of a strobe light and/or a horn is activated. The
horn follows a 2 second on/2 second off pattern with a “horn
silence” option to turn the sound off. An LED indicator on the
unit also signals that the device has entered the alarm mode.

When 120VAC input is present the alarm circuit can be

tested and the unit’s secondary function as a 12VDC backup
battery charger is activated. In fast charge mode, the unit

has the capability to source up to 100mA of charging current.
However, the device normally charges at a current of 14mA in
maintenance mode. The alarm circuit can be tested by pressing
the “test” button located on the front of the unit or by activating
an external switch via the “alarm contact” pin.

Wiring Diagram

The device has the ability to signal low battery voltage if the
voltage drops below 10.5VDC. The device can also detect if no

— battery is present or if the battery is connected backwards. In
frird CONTACT either of these cases, the ACBC-120 will signal a battery error
* / and will not attempt to charge.
>

Must use Model SD12-PC socket for UL Rating!

e ¢ *Note: Manufacturer’s recommended screw terminal torque for the SD Series Sockets is
e @ - 12in.-Ibs.
)
CI ] Features & Benefits
i @ FEATURES BENEFITS
-e Controls 12VDC Activates strobe and/or horn when power
alarm circuit loss occurs

Selectable fast
charge mode

Unit sources higher charging current up to 100mA
(normal mode is 14mA)

+

BATTERY

Trip delay timer

Prevents nuisance tripping

Battery fault detection
and reverse polarity
protection

Signals if battery voltage drops below 10.5VDC and
can detect if no battery is present or if the battery is
connected backwards

For dimensional drawing see: Appendix, page 509, Figure 8. LED indication

Visual indication of unit status or trip

Preventative maintenance check of the alarm circuit
by pressing the test button on the unit or externally
through alarm contact connection

Test button
Ordering Information .
Accessories
LINE
MODEL VOTAGE DESCRIPTION FEETE T
ACBC-120 120VAC | Does not include SD12-PC socket for mounting
ACBC-120-SD | 120VAC | Includes SD12-PC socket for mounting

SD12-PC 12-pin Rectangle Socket
Rectangle Socket for the ACBC-120.
12-pin surface mountable.
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ACBC-120 SERIES

Specifications Standards Passed
Electrostatic Discharge (ESD) [EC 61000-4-2, Level 3, 6kV contact, 8kV air

Input Characteristi
(P SRAracieTISHes Radio Frequency, Radiated  150MHz, 10V/m

Supply Voltage

AC Input Voltage 120V +/-10% Fast Transient Burst IEC 61000-4-4, Level 4, 4kV input lines;
Frequency 50/60Hz Safoty Mark 4KV signal lines
AC Input Current 0.018A (max.) 0.003 (typical) U?. ety Marks
AC Input P 2.4W ) fastch t
npatTower 0.4W :?;’?J)i(c)alfrsnaﬁnfrgﬁacrl;]rerizrrent (SD12-PC socket required) UL508 (File #E68520)
Functional Characteristics - - Dimensions H 44.45 mm (1.75"); W 60.325 mm (2.375");
. D 104.775 mm (4.125") (with socket)
Battery Chargin
Charaycteri;?ilcsg Weight 0.71b.(11.2 0z, 317.51 g)
Acceptable Battery Type 12V lead-acid rechargeable Mounting Method SL:rfaFe mggq;v;gh #8k0f#10 screws
Fast Charge Current 100mA +/-10% . (plug into T soe .Et)
Maintenance Charge Current 14mA +/-50% Socket Available Model SD12-PC (UL Rating 600V)
Low Battery Alert Level 10.5V The 600V socket can be surface mounted

Output Characteristics
Strobe Light Alarm Output 12VDC@1A (max.)

Horn Alarm Qutput 12VDC@1TA (max.)
General Characteristics
Temperature Range -40° t0 60°C (-40° to 140°F)

ST041N0J 13A31AINDIT® ST04LNOI dNINd
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PC-102 SERIES

Dual Seal-Leak Detector or Seal-Leak &
Over-Temperature Detector

PC-102CICH-LT

800-832:3873
ASSEMBLED IN USA

TEMP

SEAL

rCOM 1  SEAL

Wiring Diagram

PC-102CICI-DL

24-240VAC

C,
@)

PC-102CICI-LT

24-240VAC

e,
S

24-240VAC 120VAC 24-240VAC 120VAC

1®3®9®2®@ s 1®a®g®z®@ Qs
O S
:L' | 36k 53K 6ok 36k 53 60k
© LA == |
RELAY 1 47k 100k RELAY 1 4.7k 100k
SensmviTY SensmviTY
0] 11/ 12/ 0] 11/ 12|
L] L]
RELAY 2 RELAY 2
PC-102CICI-DL PC-102CICI-LT
seal1O o)
sea2Q sealQ
SEAL1 com SEAL2 TEMP _COM . SEAL
® Q) & © ® 0 ® ©

(==} T T |
i i I PROBE
PROBE 1 PROBE 2
TEMPERATURE
SWITCH

— 1

For dimensional drawing see: Appendix, page 510, Figure 10.

Ordering Information

MODEL LINE VOLTAGE DESCRIPTION

Dual seal-leak detector uses inputs
to sense seal failures and energize
the output relay. Input logic direct or
inverted is DIP switch selectable

PC-102CICI-DL | 120VAC nominal

Seal-leak and over-temperature
detector uses one input to sense

seal failures and the temperature
input to detect motor overheating.
Configurable to suit various probes.
Seal input logic direct or inverted, plus
over-temperature trip reset automatic
or manual, is DIP switch selectable

PC-102CICI-LT | 120VAC nominal

Protection Relays
Pump Controls and Liquid Level Controls

Description

The PC-102 is a dual-channel switch that provides dual
protection against seal failures and overtemperature in
submersible pumping applications.

Both units have two form-C isolated output relays and two LEDs,
which illuminate when each associated output relay is energized.

The sensitivity adjustment (4.7k-100kOhms) allows you to
define the input impedance at which the output relays will
change state. The sensitivity for the overtemperature detector
can be set to 4k Ohms with use of the DIP switches.

This unit may not be compatible with Flygt pumps.

Features & Benefits

FEATURES BENEFITS

Finger-safe terminals Meets IEC 61000 safety requirements
?a?mggﬁtrgiseign?gﬂ;tl) IN Allows flexiblility in panel installation
LED Status Indicator Visual indication of relay engagement

Two input channels

Flexibility for pump-up/pump-down or two-channel
switch applications

Specifications

Input Characteristics
Frequency
Functional Characteristics
Probe Sense Voltage
Sensitivity
Sensitivity (for temp)
Input Logic
Debounce Time Delay
Output Characteristics
Relay Output Rating

(2 Form C isolated)
Pilot Duty
General Purpose
General Characteristics
Temperature Range
Maximum Input Power
Depluggable Connector
Output Relay

Status Indicators
Terminal Torque
Wire range
Standards Passed

Electrostatic Discharge (ESD)
Radio Frequency Immunity (RFI)

Fast Transients

Safety Marks
UL
Dimensions

Weight
Mounting Method

50/60Hz

5vdc pulsed

4.7k-100kQ)

Selectable 4kQ with DIP switches
Direct or inverted

0.5 or 2 seconds

180VA @ 120VAC, C150
5A @ 240VAC

-20° to 55°C (-4° to 131°F)
2W
Phoenix Contact-Series MSTB plugs

LEDs
4.5in.-Ibs.
12-20 AWG

IEC 61000-4-2, Level 3, 6kV contact, 8kV air.
IEC 61000-4-3, Level 3, 10V/m

IEC 61000-4-4, Level 3, 4kV input power
2kV inputs/outputs

UL508 (File #E68520)

H88.9 mm (3.5"); W 52.93 mm (2.08");
D 59.69 mm (2.35")

0.91b.(14.4 0z.,408.23 g)

35mm DIN rail or Surface Mount

(#6 or #8 screws)

Littelfuse.com/pc102
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PC-105
Pump controller with duplex, triplex or @

quadplex functionality or 5-channel relay

Description

The PC-105 is a b-channel pump controller designed to handle
multiple pump applications. Alternatively, it can operate as a
5-channel switch.

RELAY RELAY RELAY RELAY RELAY

# “ZJ L:LL’“J 2 'J The PC-105's control functions support all of the popular industry-
I—H—L standard multi-pump, pump-up and pump-down configurations.
= oo o It can indicate low, high and out-of-sequence alarms and use

E%FS&VBT Pump Control soHnsEs ey alternating and non-alternating pump control. The non-alternating
WoDEL PC-105 Nt LER pump can be used as a jockey pump or emergency pump.
ooz WA Using the built-in DIP switches, individual pumps can be disabled

B4 Litelfuse | pumoSaver ’ . -
i _— when taken out of service for repair or maintenance.

Features

= Compact design

= L ow, high and out-of-sequence alarms

= Variable time delay/lag pump delay from 2-255 seconds
= Duplex SPS (separate pump stop) pump control

= Duplex, triplex or quadplex pump control

= Pump-up or pump-down functions
| 120vac = External silence, reset and alternation configuration

= Five-channel relay configuration

o0 00000808 e(ds = DIN rail or surface mountable

L”_L”_l L”_L”_l L.,F]_”_I I l Specifications

OUTPUTOUTPUT  OUTPUT QUTPUT I DELAY Input Characteristics
Supply Voltage 120VAC
Frequency 50%/60Hz

L B e Functional Characteristics

Probe Sense Voltage 5vdc continuous
Output Characteristics
Relay Output Rating:

T Pilot Duty 480VA @ 240VAC, B300
\—/ General Purpose 7A @ 240VAC

General Characteristics

ST041N0J 13A31AINDIT® ST04LNOI dNINd

Temperature Range -20° t0 55°C (-4° to 131°F)
B Maximum Input Power 4w

Wire range 12t0 20 AWG

Terminal Torque 4.5in.-Ibs. (max.)

4./._. Pump In-rush delay 2 seconds

Standards Passed
- o Electrostatic Discharge (ESD) IEC 61000-4-2, Level 3, 6kV contact, 8kV air.
Radio Frequency

Immunity (RFI) IEC 61000-4-3, Level 3, 10V/m
Fast Transients IEC 61000-4-4, Level 3, 4kV input power
For dimensional drawing see: Appendix, page 511, Figure 12. 2KV inputs/outputs
Safety Marks
UL UL508 (File #E68520)
Dimensions H 94.06 mm (3.703"); W 127.64 mm (5.025");
D 59.69 mm (2.35")
Weight 1.2 Ibs. (19.2 0z.,544.31 g)
Mounting Method 35 mm DIN rail or Surface Mount

(#6 or #8 screws)

*Note: 50Hz will increase all delay timers by 20%.
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PC-XXX-LLC-CZ / PC-XXX-LLC-GM SERIES
Liquid Level Control @ Ce

Description

The PC-xxx-LLC-CZ and PC-xxx-LLC-GM Series are liquid
level control relays used to control conductive liquid pumping
operations in a pump-up or pump-down application. The units
come in two different voltage ranges (see specs below).

The units have an adjustable sensitivity knob (4.7k to 100k ohms)
that is set according to the resistance level at which you want the
probes (sold separately) to sense the conductive liquid. The units
have a built-in debounce time delay that prevents the relay from
energizing if the probe resistance momentarily goes above or
below the sensitivity setpoint (due to liquid splashing in the tank).

The units operate their internal relay based on inputs from a high
and low probe and a common reference (when a conductive tank
Wiring Diagram is used) or common probe (when a non-conductive tank is used).

PC-xxx-LLC-CZ
= Compatible with Crouzet's PNR & PNRU series liquid

e ~ oL level control
hd MAGNETIC
e L ) CONTACTOR| o PC-xxx-LLC-GM

TYPICAL WIRING DIAGRAM FOR PC-XXX-LLC-CZ

INPUT POWER

J/ = Compatible with Gems' Series 16M general purpose control

Must use Model 0T08PC or P1011-6 socket for UL Rating!

< Note: Manufacturer’s recommended screw terminal torque for the OT Series Octal Sockets is

I/ 12 in.-Ibs.

o oo Features & Benefits
FEATURES BENEFITS
Debounce time delay Prevents rapid cycling of the pump due to
(2 seconds) turbulance in the tank
Adjustable sensitivity Allows user to fine tune the sensing resistance to
(4.7 to 100Kohms) prevent false tripping due to foam or debris
rone Dual probe design Allows user the ability to set the level

(plus a common differential required

PROBE

TANK

Ordering Information

TYPICAL WIRING DIAGRAM FOR PC-XXX-LLC-GM MODEL LINE VOTAGE DESCRIPTION
£ e o oL Rl . Compatible with Crouzet's PNR & PNRU
2 ) L CoNTACTOR| o1 @ REALLEE BAZVAC | grias liquid level control
2 Le -
z Compatible with Crouzet's PNR & PNRU

PC-200-LLC-CZ 190-240VAC et
Series liquid level control

PC-100-LLC-GM 95-120VAC Compatible with Gems' Series 16M
liquid level control

SonE PC-200-LLC-GM 190-240VAC Compatible with Gems' Series 16M
liquid level control

TANK

For dimensional drawing see: Appendix, page 509, Figure 8.
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PC-XXX-LLC-CZ / PC-XXX-LLC-GM SERIES

Accessories General Characteristics
OTO8PC 8-pin Octal Socket Temperature Range -40° t0 70°C (-40° to 158°F)

Octal Socket for plug-in units. 8-pin surface & Maximum Input Power W

DIN rail mountable. Rated for 10A @ 600VAC. Sandards Passed _
Electrostatic Discharge (ESD) |EC 61000-4-2, Level 3, 6kV contact, 8kV air.

Radio Frequency Immunity (RFI) 150MHz, 10V/m

Fast Transients IEC 61000-4-4, Level 3, 2kV input
Specifications power and controls
In[ﬁlt Characteristics Safety Marks
Supply Voltage UL (OTO8PC octal
PC-100-LLC-CZ 95-120VAC socket required) UL508 (File #E68520)
Poo-Lean 95-120VAC gfmensions (when installed eonsTe?
:g:ggg:ttg:g:n }gggig&g in socket base) H 44.45mm (1.75"); W 60.33 mm (2.375");
Frequency 50/60Hz _ D 104.78 mm (4.125")

. L Weight 0.651b.(10.4 0z.,294.84 g)

Functional Characteristics h :
Probe Sense Voltage 5VDC pulsed Mounting Method DIN rgll or surface mount
Debounce Time Delay 2 seconds ] (plug into OTOBPC socket)
Probe Sensitivity 4.7k to 100k Adjustable Socket Available Model OTO8PC (UL Rating 600V)

Output Characteristics

Output Contact Rating

Pilot Duty 480VA @ 240VAC
General Purpose 10A @240VAC

The 600V socket can be surface mounted or installed on DIN Rail.

ST041N0J 13A31AINDIT® ST04LNOI dNINd
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Single-Channel Seal-Leak Detector CE®
UL listed when used in combination
with OTO8PC socket only.

Description

The model 201-100-SLD is an 8-pin plug-in style seal-leak

: detector to sense seal failures on submersible pumps. A
B4 Littelfusé microcontrollerbased relay that monitors the shaft seal of
201-100-SLD a submersible pump motor. A resistive probe is installed in
”"MWMWI’)—:.; Osaon the seal cavity. If water leaks into the pump, the resistance

®o0 measured by the probe decreases. When the resistance drops

480VA @ 240VAC o

below the sensitivity setpoint, the unit will trip and the relay
C€E M contacts will change state. The unit will automatically reset
L when a fault is cleared.

3 OT0g-PCorRBOG-PCmanufacturedby
3 G@“’ Custom Connector Corp..

Features & Benefits
= | ED status indicator

= Compact plug-in design

= DIN rail or surface mountable via octal base

Accessories

OTO08PC 8-pin Octal Socket
Octal Socket for plug-in units. 8-pin surface &
DIN rail mountable. Rated for 10A @ 600VAC.

Wiring Diagram

PO Specifications
Control Voltage 110/120VAC nominal
Frequency 50/60Hz
%] Sensitivity 4.7k-100kQ)
e Probe Sense Voltage 5vdc pulsed
g Output contact Rating SPDT
S Pilot Duty 480VA @ 240VAC
E General Purpose 10A @ 240VAC
w C Operating Temperature -40° t0 70°C (-40° to 158°F)
g PROBE — Storage -40° t0 80°C (-40° to 176°F)
=] Maximum Input Power 5W
:a' o Relative Humidity 10-95%, non-condensing per IEC 68-2-3
] CONTROL POWER Electrostatic Discharge (ESD) [EC 61000-4-2, Level 3, 6kV contact, 8kV air
= 24-240 VAC HGHT AR Radio Frequency Immunity,
'g . Radiated 150MHz, 10V/m
e Fast Transient Burst IEC 61000-4-4, Level 3, 3.5kV input power
s and controls
2 IEC IEC 61000-4-5, Level 3, 4kV line-to-line;
level 4, 4kV line-to-ground
ANSI/IEEE (62.41 Surge and Ring Wave Compliance
For dimensional drawing see: Appendix, page 509, Figure 8. to a level of 6kV line-to-line
Hi-Potential Test Meets UL508 (2 x rated V + 1000V for 1 min.)
uL* UL508 (File #£68520)
CE IEC 60947-6-2
Enclosure Polycarbonate
Dimensions H 44.45 mm (1.75"); W 60.325 mm (2.375");
D (with socket) 104.78 mm (4.125")
Weight 0.71b.(11.2 0z, 31751 g)
Mounting Method DIN rail or surface mount (plug into
0T08PC socket)
Socket Available Model OTO8PC (UL Rating 600V)
Approvals UL, CE

Note: Manufacturer’s recommended screw terminal torque for the RB Series and OT Series
Octal Sockets is 12 in.-Ibs. *Must use Model 0TO8PC socket for UL Rating!
The 600V socket can be surface mounted or installed on DIN Rail.
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460-15-100-LLS
Single-Channel Liquid Level Sensor ® CE

Description

The 460-15-100-LLS is a liquid level sensor to detect the
presence of conductive liquids. A probe is mounted at the
desired tank level and connected to the PumpSaver®. When
the probe is submersed, the relay’s output contacts will change
state as soon as the debounce time expires. The adjustable

5 debounce timer is intended to prevent nuisance actuating due
&%ﬂmlﬁgs‘:ﬂ" sosm s to waves or splashing in the tank.

Relay logic can be inverted so the relay’s output contacts change
state when the probe is no longer submersed. This makes the
unit versatile for use in pump-up and pump-down applications.

DEBOUN

Features & Benefits

FEATURES BENEFITS
Unique Probe Probes are protected from scale build up through
Protection pulsed DC signal between the probes

Allows flexibility to be used in pump-up and

Invertible relay logic pump-down applications

. . Adjustable Prevents nuisance actuating caused by waves or
Wiring Dlag ram debounce timer splashing in the tank
LED status indicators Provides visual indication of the relay status
120 VAC
(Model 460-15-100-LLS)
2 Specifications
Input Characteristics
L1 L2 Control Voltage 110/120VAC nominal p
Frequency 50/60Hz (Note: 50Hz will increase all delay =
timers by 20%) o
Sensitivity 100kQ =
Functional Characteristics :g
Probe Sense Voltage 5vdc pulsed Py
Debounce Time Delay 2-60 seconds '!2_°
Output Characteristics 5
o Output contact Rating g
—(Two Form A - SPST) o
-:%._é rh Pilot Duty 360VA @ 240VAC =
PROBE ‘ O O General Purpose 8A @ 240VAC o
|—o 1O PLC OR General Characteristics %
oCTHERCONTROL  Ambient Temperature Range 3
-~ Operating -20° to 70°C (-4° to 158°F) 7
- Storage -40° t0 80°C (-40° to 176°F)
CONTROL POWER ALARM Maximum Input Power 2W
24-240VAC Class of Protection IP20, NEMA 1 (finger safe)
¢ Relative Humidity 10-95%, non-condensing per IEC 68-2-3
Terminal Torque 4.5in.-Ibs.
Wire 12-20 AWG

Standards Passed
Electrostatic Discharge (ESD) |EC 61000-4-2, Level 3, 6kV contact, 8kV air
Radio Frequency
Immunity, Radiated 150MHz, 10 V/m
Fast Transient Burst IEC 61000-4-4, Level 3, 3.5kV input power
and controls

For dimensional drawing see: Appendix, page 510, Figure 10.
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460-15-100-LLS

Surge

IEC IEC 61000-4-5, Level 3, 4kV line-to-line;
Level 4, 4kV line-to-ground

ANSI/IEEE C62.41 Surge and Ring Wave Compliance to
a level of 6kV line-to-line

Hi-Potential Test Meets UL508 (2 x rated V + 1000 V for 1 min.)

Safety Marks

UL UL508 (File #E68520)

CE IEC 60947

Enclosure Polycarbonate

Dimensions H 88.9 mm (3.5"); W 52.93 mm (2.08");
D 59.69mm (2.35")

Weight 11b. (16 0z., 453.59 g)

Mounting Method 35mm DIN rail or Surface Mount

(#6 or #8 screws)

PUMP CONTROLS & LIQUID LEVEL CONTROLS
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460-15-100-SLD

Single-Channel Seal-Leak Detector

36k 53K
20k, *_° 6%
085

azke
(s} * 100k

SENSITIVITY

P4 Littelfuse | pumpSaver®

460-15-100-SLD A

Wiring Diagram

120 VAC
L1 L2

SEAL LEAK DETECTOR

PROBE
® ToPLCOR
_OTHER CONTROL
CONTROL POWER LIGHT ALARM

24-240 VAC

For dimensional drawing see: Appendix, page 510, Figure 10.

®A Littelfuse
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® C¢€

Description

The 460-15-100-SLD is a seal-leak detector to sense seal failures
on submersible pumps. A microcontrollerbased relay monitors
the shaft seal of a submersible pump motor. A resistive probe

is installed in the seal cavity. If water leaks into the pump,

the resistance measured by the probe decreases. WWhen the
resistance drops below the sensitivity setpoint, the unit will

trip and the relay contacts will change state. Output relay logic
can be reversed by removing an external jumper. The unit will
automatically reset when a fault is cleared.

Features & Benefits
FEATURES BENEFITS

Unique probe Probes are protected from scale build up through
protection logic pulsed DC signal between the probes

Allows flexibility to be used in pump-up and

Invertible relay logic pump-down applications

LED status indicators Provides visual indication of the relay status

2 relay contacts Control independent loads on different circuits

Specifications
Input Characteristics
Control Voltage 110/120VAC nominal
Frequency 50/60Hz (Note: 50Hz will increase all delay
timers by 20%)
Functional Characteristics
Sensitivity 4.7k-100kQ)
Probe Sense Voltage 5Svdc pulsed
Output Characteristics
Output contact Rating
—(Two Form A - SPST)
Pilot Duty 360VA @ 240VAC
General Purpose 8A @ 240VAC

General Characteristics
Ambient Temperature Range
Operating
Storage
Maximum Input Power
Class of Protection
Relative Humidity
Terminal Torque
Wire
Standards Passed
Electrostatic Discharge (ESD)
Radio Frequency

Immunity, Radiated
Fast Transient Burst

-40° to 70°C (-40° to 158°F)

-40° to 80°C (-40° to 176°F)

2W

IP20, NEMA 1 (finger safe)

10-95%, non-condensing per |EC 68-2-3
4.5in.-Ibs.

AWG 12-20 AWG

IEC 61000-4-2, Level 3, 6kV contact, 8kV air
150MHz, 10 V/m

IEC 61000-4-4, Level 3, 3.5kV input power
and controls

© 2023 Littelfuse, Inc.
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460-15-100-SLD

Surge

IEC IEC 61000-4-5, Level 3, 4kV line-to-line;
Level 4, 4kV line-to-ground

ANSI/IEEE C62.41 Surge and Ring Wave Compliance
to a level of 6kV line-to-line

Hi-Potential Test Meets UL508 (2 x rated V + 1000 V for 1 min.)

Safety Marks

UL UL508 (File #E68520)

CE IEC 60947

Enclosure Polycarbonate

Dimensions H 88.9 mm (3.5"); W 52.93 mm (2.08");
D 59.69 mm (2.35")

Weight 11b. (16 0z., 453.59 g)

Mounting Method 35mm DIN rail or Surface Mount

(#6 or #8 screws)

PUMP CONTROLS & LIQUID LEVEL CONTROLS
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LLC1 SERIES
Open Board Liquid Level Controls CER @

Description

The LLC1 Series is a single probe conductive liquid level control
designed for OEM equipment and commercial appliances. This
unit may be ordered with fixed fill or fixed drain operation. A
time delay (1-60s) prevents rapid cycling of the output relay.

On adjustable units, the sensitivity adjustment allows accurate
level sensing while ignoring foaming agents and floating

debris. Isolated AC voltage is provided at the probe to prevent
electrolysis. A trickle current of less than TmA determines the
presence or absence of liquid between the probe and common.
The LLC1 Series printed circuit board is conformal coated to
resist moisture and corrosion.

Operation

Drain (Pump-Down Mode): When the liquid level rises and
touches the probe, a fixed time delay begins. This time delay
prevents rapid cycling of the output relay and its load. At the
end of the time delay, the output relay energizes and remains
energized until the liquid level falls below the probe. The output

Wiring Diagram relay then de-energizes and remains de-energized until the liquid
again touches the probe.
P = Probe ) o
L = Load Fill (Pump-Up Mode): When the liquid level falls below the
AS V =\Voltage probe, a fixed time delay begins. This time delay prevents rapid
AS = Sensitivity cycling of the output relay and its load. At the end of the time
¢ o Adjustment delay, the output relay energizes and remains energized until
% oo the liquid level rises and touches the probe. The output relay
TS © VE—— Contacts A, B&C then de-energizes and remains de-energized until the liquid level
ﬂAﬂBﬂCU1 02U3 415 fotal Tank or use are isolated }
additional Probe reis : again falls below the probe. =
Connect common to . E
v conductive tank or Features & Benefits S
L1 N/L2 an additional probe 2
as required. FEATURES BENEFITS =
[=)
For dimensional drawing see: Appendix, page 514, Figure 40. !)S:I:;‘:ggeAc voltage Prevents scale buildup on the probe E
-
. Cost effective design for OEM equipment and =]
Open PCB design commercial appliances g
Conformally coated PCB  Protects against moisture and corrasion E
P . Provides accurate level sensing while ignoring foam /=
) ] Sensitivity adjustment or floating debris 2
Ordering Information 2
=
INPUT TIME SENSE =
MODEL VOLTAGE OPERATION DELAY RESISTANCE MOUNTING 7
LLC14A1AX 120VAC Drain 1s Adjustable 0.5 in nylon standoffs (3)
LLC14ABAX 120VAC Drain bs Adjustable 0.5 in nylon standoffs (3)
LLC14B15AX 120VAC Fill 15s Adjustable 0.5 in nylon standoffs (3)
LLC14B1AX 120VAC Fill 1s Adjustable 0.5 in nylon standoffs (3)
LLC14BBOAX 120VAC Fill 60s Adjustable 0.5 in nylon standoffs (3)
LLC16A25AX 230VAC Drain 25s Adjustable 0.5 in nylon standoffs (3)
LLC16A3AX 230VAC Drain 3s Adjustable 0.5 in nylon standoffs (3)

If you don't find the part you need, call us for a custom product 800-843-8848
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Protection Relays
Pump Controls and Liquid Level Controls

Accessories Specifications
Control
& P1015-13 (AWG 10/12), P1015-64 (AWG 14/16),  Type
' P1015-14 (AWG 18/22) Female Quick Connect

These 0.25 in. (6.35 mm) female terminals are
constructed with an insulator barrel to provide
strain relief.

Sense Voltage

Sense Resistance

P1015-18 Quick Connect to Screw Adapter
Screw adapter terminal designed for use with
all modules with 0.25 in. (6.35 mm) male quick
connect terminals.

Sense Resistance Tolerance

Time Delay
Range

PHST-38QTN Electrode
=] S Designed for a maximum steam pressure of
240 PSI; 400° F. UL353 Recognized.

Input
Voltage
Tolerance
24VAC

LLP-24 Threaded Probe (24")

Threaded stainless steel probe measuring 24"
(61 cm) long. For use with PHST-38QTN liquid Output
level control electrodes.

120 & 230VAC
AC Line Frequency

ON/QFF (single level) resistance sensor with
built-in time delay to prevent rapid cycling
Low voltage AC between probe & common.
Isolated from input & output.

Fixed or adjustable to 250KQ

Adjustable - guaranteed range

Factory fixed +10%

Fixed 1-60s in 1s increments
24,120, or 230VAC
-15% - 20%

-20% - 10%
50/60 Hz

Type Electromechanical relay

Form Non-isolated, SPST & Isolated, SPDT contacts

Rating 10A resistive @ 120/240VAC & 28VDC;
1/3 hp @ 120/240VAC

Life Mechanical - 1 x 107; Electrical - 1 x 10°

Protection

Surge IEEE C62.41-1991 Level A

Isolation Voltage > 1500V RMS between input, output & probe

Mechanical

Mounting Surface mount to probe common with two
#6(M3.5x0.6) screws or 0.50 in. (12.7 mm)
nylon standoffs with three #6 (M3.5 x 0.6)
screws (use Terminal 5 for probe common)

Termination 0.251n. (6.35 mm) male quick connect terminals

Dimensions (Open Board) H 88.9 mm (3.5"); W 69.9 mm (2.75");
D 50.8 mm(2.0")

Environmental

Operating/Storage

Temperature -20° to 55°C/-40° to 80°C

Coating Printed circuit board is conformal coated to
resist moisture and corrosion

Weight =8.70z(247 g)
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LLC2 SERIES
Open Board Liquid Level Controls CER @

Description

The LLC2 Series is a dual-probe conductive liquid level control
designed for OEM equipment and commercial appliance
applications. Models are available for fill or drain operation.
Transformer isolated 12VAC is provided at the probes to prevent
electrolysis. A trickle current of less than TmA determines the
presence or absence of liquid between the probes and common.
On adjustable units, the sensitivity adjustment allows accurate
level sensing while ignoring foaming agents and floating debris.
The LLC2 Series printed circuit board is conformal coated to
resist moisture and corrosion.

Operation

Drain (Pump-Down Mode): When the liquid level rises and
touches the high probe, the output relay energizes and remains
energized until the liquid level falls below the low probe. The
output relay then de-energizes and remains de-energized until
the liquid again touches the high probe.

Fill (Pump-Up Mode): When the liquid level falls below the low

V =Voltage probe, the output relay energizes and remains energized until
L = Low Probe the liquid level rises and touches the high probe. The output
H = High Probe relay then de-energizes and remains de-energized until the liquid
C = Probe Common  |eve| again falls below the low probe.
P = Probe
AS = Sensitivit -
Adiustment  Features & Benefits
NC = ’ellormjllv FEATURES BENEFITS
H H H ose
Isolated 12VA! b P ts scale build the prob
N N C _l_ _l_ gﬂdezjtiilo'l;]a;k;;;:e NO = gc;rer:a“y solate: C probes Crevenﬁs sc-a ed UI‘ UF; OHOE'(\EADI’O ‘es |
: ost effective design for equipment an
I_. .J ) . Open PCB design commercial appliances
V Connect common to conductive tank. Additional

probe is necessary for non-conductive or Conformally coated PCB  Protects against moisture and corrosion
insulated tanks.

Provides accurate level sensing while ignoring foam

Sensitivity adjustment or floating debris

For dimensional drawing see: Appendix, page 514, Figure 41.

Accessories

{/ P1015-13 (AWG 10/12), P1015-64 (AWG 14/16),
Ordering Information I P1015-14 (AWG 18/22) Female Quick Connect
\/’ﬁ These 0.25 in. (6.35 mm) female terminals are

ST041N0J 13A31AINDIT® ST04LNOI dNINd

INPUT SENSE constructed with an insulator barrel to provide
MODEL VOLTAGE OPERATION  TERMINATION RESISTANCE strain reliof
LLC24A2AN | 120VAC | Drain Terminal block fd%sgsg'e & P1015-18 Quick Connect to Screw Adapter
D aﬁ %\ - Screw adapter terminal designed for use with
LLC24A2F50N | 120VAC | Drain Terminal block | Fixed 50kQ) g .} #F" all modules with 0.25 in. (6.35 mm) male quick
025" Adiustable ‘ = connect terminals.
" . ju
MEZEIRE | PG Al Quick connect | to 100k0) i PHST-38QTN Electrode
0.25" =2 - S Designed for a maximum steam pressure of
LLC24B1F26C | 120VAC | Fill Quick connect Fixed 26kQ) 240 PSI; 400° F UL353 Recognized.
) ; ) LLP-24 Threaded Probe (24")
LLC24B2F50N | 120VAC | Fill Terminal block | Fixed 50kQ Threaded stainless steel probe measuring 24"
) 0.25" ) (61 cm) long. For use with PHST-38QTN liquid
LLC26A1F25C | 230VAC Drain Quick connect Fixed 25kQ level control electrodes.

If you don't find the part you need, call us for a custom product 800-843-8848
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LLC2 SERIES

Specifications Mounting Dimensions
Control B
Type Resistance sensing for high & low level =018 @19 DIAGRAM MODEL NUMBERS ENDING IN:
detection of conductive liquids @ O % KEY N C
Sense Voltage 12VAC at probe terminals Il 1821 . .
Sense Resistance Fixed or adjustable to 100KQ =§, =§, W 0.440 0.250
Sense Resistance Tolerance Adjustable: guaranteed range =§= @ 40 (11.176 mm) | (6.350 mm)
Fixed: +10% 18] oo 362" 3.500"
Input )] X (91.948 mm) | (88.900 mm)
Voltage 24, 120, or 230VAC x 2120" 2500"
Tolerance AS Y | (s3848mm) | (63.500mm)
24VAC -15% - 20% ® ®1— 0.190" 0250
120 & 230VAC -20% - 10% [<—Y —>|W|f 4 VA : :
AC Line Frequency 50/60 Hz (762) z (4.826 mm) | (6.350 mm)
Output
Type Electromechanical relay
Form Isolated, SPDT
Rating 10A resistive @ 120/240VAC & 28VDC;
1/3 hp @ 120/240VAC
Life Mechanical - 1 x 107; Electrical - 1 x 10°
Protection
Isolation Voltage > 1500V RMS between input, output, & probe
Mechanical
Mounting Surface mount with two or four #6
(M3.5x 0.6) screws
Termination 0.25 in. (6.35 mm) duplex male quick connect
terminals. Terminal blocks for up to #14 AWG
(7] .
= 2.5 mm?) wire
&£ Dimensions (Open Board) H 101.6 mm (4.0"); W 76.2 mm (3.0");
s D 50.8 mm (2.0")
E Environmental
= Operating/Storage
= Temperature -20° to 55°C / -40° to 80°C
g Coating Printed circuit board is conformal coated to
S resist moisture and corrosion
% Weight =90z(255¢)
3
-4
(=
=
o
(=]
a.
=
=
o.
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LLC4 SERIES

Octal Plug-In Liquid Level Controls

LiQuid LEVEL
CONTROL

g9 10
ANV 4
=

X1\
240 :

MADE
N
USA

o ——

Wiring Diagram

P = Probe
C = Probe Common
V =Voltage

Relay contacts are isolated.

Connect common to
conductive tank. Additional
probe is necessary for
non-conductive or
insulated tanks.

Metal Tank or use
additional Probe

For dimensional drawing see: Appendix, page 513, Figure 33.

®A Littelfuse

Expertise Applied | Answers Delivered

CERe@

Description

The LLC4 combines resistance sensing circuitry with solid-state
timing to provide single probe level maintenance. On adjustable
units, the sensitivity adjustment allows accurate level sensing
while ignoring foaming agents and floating debris. Isolated
12VAC is provided at the probe to prevent electrolysis. A trickle
current of less than TmA determines the presence or absence
of conductive liquid between the probe and common. The LLC4
Series can be used with many types of low voltage (resistance
changing) transducers to perform other control functions like
temperature limit control, photo limit control, condensation
sensing, and ice sensing.

Operation

Drain (Pump-Down Mode): \When the liquid level rises and
touches the probe, the time delay begins. This time delay
prevents rapid cycling of the output relay and its load. At the
end of the time delay, the output relay energize and remain
energized until the liquid level falls below the probe level. The
output relay de-energize and remain de-energized until the liquid
rises and touches the probe.

Fill (Pump-Up Mode): When the liquid level falls below the
probe, the time delay begins. This time delay prevents rapid
cycling of the output relay and its load. At the end of the time
delay, the output relay energize and remain energized until the
liquid level rises and touches the probe. The output relay then
de-energize and remain de-energized until the liquid level again
falls below the probe level.

Features & Benefits
FEATURES BENEFITS
Isolated 12VAC probes Prevents scale buildup on probe

Industry standard 8-pin

octal plug connection Eliminates need for special connectors

Sensitivity adjustment Provides accurate level sensing while ignoring foam

or floating debris

Ordering Information
MODEL  \'Or.c OPERATION [N'* ~ SENSERESISTANCE MODEL ose  OPERATION [N SENSE RESISTANCE
LLCA2A10A | 24VAC Drain 10s Adjustable 1 - 250kQ) LLC44B1A 24VAC Fill Adjustable 1 - 250kQ)
LLC42ATA | 24VAC Drain 1s Adjustable 1 - 250kQ LLC44AB0A | 120VAC | Drain 60s Adjustable 1 - 250kQ
LLCA2B15A | 24VAC Fill 15s Adjustable 1 - 250kQ LLC44B20A | 120VAC | Fill 20s | Adjustable 1 - 250kQ
LLCA4A10A | 120VAC | Drain 10s Adjustable 1 - 250kQ LLC44B2A 120VAC | Fill 2s Adjustable 1 - 250kQ
LLC44A15A | 120VAC | Drain 15s Adjustable 1 - 250kQ LLC44B30A | 120VAC | Fill 30s | Adjustable 1 - 250kQ
LLC4A4A1A | 120VAC | Drain 1s Adjustable 1 - 250kQ LLCA44B4A 120VAC | Fill 4s Adjustable 1 - 250kQ
LLCA4A2A | 120VAC | Drain 2s Adjustable 1 - 250kQ LLCA44B5A 120VAC | Fill 5s Adjustable 1 - 250kQ
LLCA4A4A | 120VAC | Drain 4s Adjustable 1 - 250kQ) LLCA44B5F100 | 120VAC | Fill 5s Fixed 100kQ
LLC44A5A | 120VAC | Drain bs Adjustable 1 - 250kQ

If you don't find the part you need, call us for a custom product 800-843-8848
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LLC4 SERIES

Accessories

BZ1 Front Panel Mount Kit

Provides an easy method of through-the-panel
mounting of 8- or 11-pin plug-in timers, flashers,
and other controls.

NDS-8 Octal 8-pin Socket

8-pin 35mm DIN rail or surface mount. Surface
mounted with two #6 (M 3.5 x 0.6) screws or
snaps onto a 35 mm DIN rail. Uses PSC8 hold-
down clips.

PSC8 Hold-down Clips

Securely mounts plug-in controls in any position.
Provides protection against vibration. Use with
NDS-8 Octal Socket. Sold in pairs.

PHST-38QTN Electrode
Designed for a maximum steam pressure of
240 PSI; 400° F UL353 Recognized.

LLP-24 Threaded Probe (24")

Threaded stainless steel probe measuring 24"
(61 cm) long. For use with PHST-38QTN liquid
level control electrodes.

Protection Relays
Pump Controls and Liquid Level Controls

Specifications

Control
Type

Sensing Voltage

Sensing Resistance

Sensing Resistance
Tolerance

Input

Voltage

Tolerance

24VAC

120 & 230VAC

AC Line Frequency
Output

Type

Form

Rating

Protection

Surge

Isolation Voltage
Mechanical
Mounting
Termination
Dimensions

Environmental
Operating/Storage

Temperature
Weight

ON/OFF (single level) resistance sensor with
built-in time delay to prevent rapid cycling
12VAC

Fixed or adjustable to 250KQ

Adjustable: 1K £500Q at low end;
250K +25% at high end
Factory fixed: £10% or 500Q, whichever
is greater

24,120, or 230VAC

-15%, +20%
-20%, +10%
50/60 Hz

Electromechanical relay
Isolated, SPDT

4A resistive @ 240VAC;
1/10 hp @ 240VAC

IEEE C62.41-1991 Level A
> 1500V RMS between input, output & probe

Plug-in socket

Octal 8-pin plug-in

H73.9mm(2.91"); W60.7 mm (2.39");
D 45.2 mm (1.78")

-20° to 60°C/-40° to 80°C
=60z(170 g)

Littelfuse.com/LLC4
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LLC5 SERIES
Liquid Level Controls CER @

Description
S T e The LLC5 provides dual probe conductive liquid level control
LIQuID LEVEL in a convenient octal plug-in package. Models are available
CONTROL for fixed fill or drain operation. Isolated, pulsed DC voltage
LED Operation on the probes prevents electrolytic plating. Less than 1 mA
Rejs 4 of current is used to sense the presence of conductive liquid
between the probes and common. On adjustable units, the
sensitivity adjustment eliminates false tripping caused by
floating debris and foaming agents.

Operation

Drain (Pump-Down Mode): When the liquid level rises

and touches the high level probe, the output relay and LED
energize and remain energized until the liquid level falls below
the low level probe. The output relay and LED de-energize and
remain de-energized until the liquid rises and touches the high
level probe.

Fill (Pump-Up Mode): When the liquid level falls below
HP = HIGH LEVEL PROBE  the |ow level probe, the output relay and LED energize and

LP = LOW LEVEL PROBE remain energized until the liquid level rises and touches the

C = PROBE COMMON - .

V = VOLTAGE high level probe. The output relay and LED de-energize and
remain de-energized until the liquid level again falls below the

Relay contacts are isolated. low level probe.

Connect common to
conductive tank. Additional

Metal Tank or use probe is necessary for non- Featu res & Benefits

. additional Probe conductive or insulated tanks.

L1 v N/L2 FEATURES BENEFITS
Unique Probe Probes are protected from scale build up through
Protection logic pulsed DC signal between the probes.

For dimensional drawing see: Appendix, page 514, Figure 43. - R :
Visual indication of relay engagement in pump-up or

LED status indicatior pump-down activity

Ordering Information Isolated 5A

SPDT contacts Allows control of loads for AC voltage
LINE
MODEL VOLTAGE DESCRIPTION
LLC52AA 2AVAC ggquS;aaLr}épsuemnpsjédroevsvir;)tgﬁgmn with Accessories
) . ' ' _ BZ1 Front Panel Mount Kit

For Fill (pump-up) operation with adjustable Provides an easy method of through-the-panel
LLC52BA 24VAC : X - . L

sense resistance P mounting of 8- or 11-pin plug-in timers, flashers,

and other controls.

For Drain (pump-down) operation with

LLC54AA 120VAC . :
adjustable sense resistance

ST041N0J 13A31AINDIT® ST04LNOI dNINd

NDS-8 Octal 8-pin Socket

8-pin 35mm DIN rail or surface mount. Rated
at 10A @ 300VAC. Surface mounted with two
#6 (M 3.5 x 0.6) screws or shaps onto a 35 mm
DIN rail. Uses PSC8 hold-down clips.

PSC8 Hold-down Clips

For Drain (pump-down) operation with
LLC54AAS 120VAC adjustable sense resistance and reverse
connection (#8 low, #6 high)

For Drain (pump-down) operation with fixed

LLC54AF10 120VAC sense resistance of 10 kQ

LLC54BA 120VAC For Fill (pump-up) operation with adjustable Securely mounts plug-in controls in any position.
sense resistance e Provides protection against vibration. Use with
. . . . T o NDS-8 Octal Socket. Sold in pairs.
For Fill (pump-up) operation with adjustable = _ P )
LLC54BAS 120VAC sense resistance and reverse connection Note: use of the PSC8 clips partley covers the LED window of
(#8 low, #6 high) the LLC5 unit. Use of alternative socket base P1011-6 with its
W, '9 corresponding hold down clips PSCRB8 do not cover up the LED
For Drain (pump—down) operation with window, but the socket base is not DIN rail mountable.

LLC56AA 230 VAC

adjustable sense resistance

If you don't find the part you need, call us for a custom product 800-843-8848
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LLC5 SERIES

Accessories
PHST-38QTN Electrode
e & =« Designed for a maximum steam pressure of 240

PSI; 400° F UL353 Recognized.

LLP-24 Threaded Probe (24")

Threaded stainless steel probe measuring 24"
(61 cm) long. For use with PHST-38QTN liquid
level control electrodes.

Protection Relays
Pump Controls and Liquid Level Controls

Specifications

Control
Type

Sensing Voltage

Sensing Resistance

Sensing Resistance
Tolerance

Response Time

Resistance sensing for high & low level
detection of conductive liquids

Pulsed DC at probe terminals

Factory fixed or adjustable to 100KQ

Adjustable: 1K +500Q at low end;
100KQ +25%, 0% at high end

Factory fixed: £10% or 500Q whichever
is greater

Debounce time delay <1s

Input
Tolerance
24VAC -15%, +20%
120 & 230VAC -20%, +10%
AC Line Frequency 50/60 Hz
Output
Type Electromechanical relay
Form Isolated, SPDT
Rating 5A resistive @ 240VAC, 1/10 hp @ 240VAC
Protection
Isolation Voltage > 1500V RMS between input, output, & probe
Mechanical
Mounting Plug-in socket
Dimensions H 60.7 mm (2.39"); W 45.2 mm (1.78");
D 76.5mm (3.01")
Termination Octal 8-pin plug-in
Environmental
Operating/Storage
Temperature -20°10 60°C /-40° to 80°C
Weight 6 0z (170 g) approx.
Littelfuse.com/LLC5 164 © 2023 Littelfuse, Inc.
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Low Level Cutoff Liquid Level Controls CERN @
Description
ARSI The LLC6 Series is a plug-in, single-probe conductive liquid
LIQUID LEVEL level control designed for low liquid level cutoff protection. It
CONTROL offers a factory fixed time delay of 1 - 60s and is available in

input voltages of 24, 120, or 230VAC. LED indicator illuminates
whenever the LLC6's 10A, SPDT output relay is energized.
Available with automatic/manual reset or a special manual reset
with power outage feature, which auto resets the unit when
power is restored and the water level is acceptable. 24VAC and
120VAC units are recognized as limit switches under UL353
(230VAC units are UL508) and CSA certified under Standard 14.

Operation

Automatic Reset (Reset terminals not connected): When
liquid rises to the low level cutoff probe, the output relay and
the LED indicator energize. When the liquid falls below low level
cutoff probe, the output relay and the LED indicator de-energize
after a fixed time delay.

Manual Reset (Reset switch connected): When the liquid
level falls below the low level probe, the output relay and LED

R

RELAY
ENERGIZED

Wiring Diagram de-energize after a fixed time delay. When the liquid level rises
to the low level probe, the output relay and LED indicator remain
PC = Probe de-energized until the manual reset switch is opened; then they
Common energize immediately.
\ljz\s;?tz(;e Power Outage Manual Reset (Reset switch co_nngcted): A
R = Optional NG~ POwer outage causes the output relay and LED indicator to

Reset Switch  de-energize. Upon restoration of power, if the liquid level is
g above the low level probe, the output relay and LED indicator
R Connect common will re-energize. If the liquid level is below the low level probe,

12020202077 %0%0 %0 %000 ta 004!

Motal ok or use X’dzcl’t:‘g:;tg’;g’eng the output relay and LED indicator remain de-energized until the
e additional Probe necessary for Normally Closed (NC) reset switch is opened.
non-conductive or
nsulated tanks. Features & Benefits

FEATURES BENEFITS
Isolated 12VAC on probe  Prevents electrolysis

For dimensional drawing see: Appendix, page 513, Figure 33.

Industry standard 11-pin

octal plug connection Eliminates need for special connectors

LED indication Visual indication output relay is energized

Power outage protection
(see ordering table

ST041N0J 13A31AINDIT® ST04LNOI dNINd

Automatically resets the unit when power is
restored and the water level is acceptable

for models)
Ordering Information
MODEL INPUT VOLTAGE (TF'&EDD)ELAY PENSC Ve RESET
LLC6210F10M 24VAC 10s 10kQ Manual/Automatic
LLC6410F10M 120VAC 10s 10kQ Manual/Automatic
LLC643F26M 120VAC 3s 26kQ Manual/Automatic
LLC6610F5P 230VAC 10s 5kQ Power Outage Manual Reset

If you don't find the part you need, call us for a custom product 800-843-8848
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LLC6 SERIES

Accessories

and other controls.

Protection Relays

Pump Controls and Liquid Level Controls

BZ1 Front Panel Mount Kit
Provides an easy method of through-the-panel
mounting of 8- or 11-pin plug-in timers, flashers,

down clips.

NDS-11 11-pin Socket

11-pin 35mm DIN rail or surface mount. Surface
mounted with two #6 (M 3.5 x 0.6) screws or
snaps onto a 35 mm DIN rail. Uses PSC11 hold-

PSC11 Hold-down Clips

Securely mounts plug-in controls in any position.
» Provides protection against vibration. Use with
= £ NDS-11 Socket. Sold in pairs.

PHST-38QTN Electrode

&= ﬁ ¥ Designed for a maximum steam pressure of
240 PSI; 400° F. UL353 Recognized.

LLP-24 Threaded Probe (24")

Threaded stainless steel probe measuring 24"
(61 cm) long. For use with PHST-38QTN liquid
level control electrodes.

Specifications
Control
Type

Sense Voltage
Sense Resistance
Sense Resistance Tolerance
Time Delay
Range
Tolerance
Repeat Accuracy
Time Delay vs Temp.
& Voltage
Power Outage Reset Delay
Input
Voltage
Tolerance
24VAC
120 or 230VAC
AC Line Frequency
Output
Type
Form
Rating

Protection
Surge
Isolation Voltage

Mechanical
Mounting

Termination
Dimensions

Environmental

Operating/Storage
Temperature

Humidity

Weight

ON/OFF (single level) resistance sensor with
built-in time delay to prevent rapid cycling
12VAC nominal at probe terminals

Fixed 5K - 250KQ

Fixed +10%

1-60s in 1s increments
+20%
+10%

+10%
<1s

24,120, or 230VAC

+20% to -15%
+10% to -20%
50/60 Hz

Electromechanical relay

Non-isolated, SPDT

10A resistive @ 240VAC; 1/4 hp @ 125VAC;
1/2 hp @ 250VAC

|EEE C62.41-1991 Level A
> 2500V RMS between input &
output terminals

Plug-in socket

11-pin relay type

H73.9mm(2.91"); W60.7 mm (2.39");
D 45.2 mm (1.78")

-40° t0 60°C / -40° to 80°C
95% relative, non-condensing
=730z(207 g)

Littelfuse.com/LLC6
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LLC8 SERIES
Low Level Cutoff Liquid Level Controls CERN @

Description

The LLCS8 Series is a low cost, single-probe conductive liquid
level control designed for low liquid level cutoff protection. It
offers a factory fixed time delay of 1 - 60s and is available for
input voltages of 24, 120, or 230VAC. LED indicator illuminates
whenever the LLC8's isolated, 10A, SPDT output relay is
energized. Sense resistance is fixed from 5K - 250KQ). Available
with manual/automatic reset or a special manual reset with a
power outage feature that auto resets the unit when power is
restored and the water level is acceptable. 24 and 120VAC units
are UL recognized as limit switches under UL353 (230VAC units
are UL 508) and CSA certified under Standard 14.

Operation
Automatic Reset (Reset switch not connected): \When liquid
oV e V = Voltage rises to low level cutoff probe, output relay and LED indicator
LLCO = Low Level energize. When liquid falls below the low level cutoff probe,
L1 L2 Probe the output relay and LED indicator de-energize after a fixed
G, CP = Ground or time delay.
I Common . . .
I Manual Reset (Reset switch connected): When the liquid
LLCO
g i (Reference) level falls below low level probe, the output relay and LED
.......... ; Probe . . . S .
£ Jin R = Optional NC de-energize after a fixed time delay. WWhen the liquid level rises
o« ! < Reset Switch to low level probe, the output relay and LED indicator remain
rR L TNO v (not included) de-energized until the NC manual reset switch is opened; then
== — NO = Normally Open  they energize immediately.
Metal Tank or use  NC = Normally Closed  power Outage Manual Reset (Reset switch connected):
additional Probe - C = Common or A power outage causes the output relay and LED indicator to
Transfer Contact de-energize. Upon restoration of power, if the liquid is touching &
Relay contacts are isolated. Connect common to conductive tank. Additional probe is the low level probe, the output relay and LED indicator will E
necessary for non-conductive or insulated tanks. re-energize. If the liquid level is below the low level probe, the
output relay and LED indicator remain de-energized until the NC &
For dimensional drawing see: Appendix, page 514, Figure 42. reset switch is opened. E
w
, 20
Ordering Information Features & Benefits =
FEATURES BENEFITS =
MODEL NPUT - pBTR SENSE RESET =
VOLTAGE (FIXED) RESISTANCE Isolated 12VAC probes Prevents scale buildup on probe o
m
f : Cost effective design for OEM low liquid level -
LLC825F5M | 24VAC 5s 5kQ I\/Ianual/automat?c Open PCB design Gutoff protection 8
LLCBAZFIO3M | 120VAC ) 25 10K0 Manual/automatic Conformally coated PCB  Protects against moisture and corrosion =
LLCB43FIOM | 120VAC | 3s 100 Manual/automatic Y k 3
LED indication Visual indication output relay is energized (7
LLCB43FI0P | 120VAC | 3s 10kQ rower outage R . rocti
manual rese (;ngrggriigetgg?eec fon Automatically resets the unit when power is
LLC843F26M | 120VAC | 3s 26kQ Manual/automatic for models)g restored and the water level is acceptable
Power outage
LLCBA3F26P | 120VAC | 3s 26K manual reset ﬁ:‘éﬁ%{‘s‘l‘;%OVAc models Required for use as a low level limit switch
LLCBASF25P | 120VAC | 5s 2540 Power outage
manual reset
LLC8430F250P | 120VAC | 30s 250k Power outage
manual reset
Power outage
LLCBA430F26P | 120VAC | 30s 26kQ) manual reset
LLCB610F12M | 230VAC | 10s 12kQ Manual/automatic
Power outage
LLCB63F26P | 230VAC | 3s 26kQ) manual reset

If you don't find the part you need, call us for a custom product 800-843-8848
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LLC8 SERIES

Accessories

P1015-13 (AWG 10/12), P1015-64 (AWG 14/16),
P1015-14 (AWG 18/22) Female Quick Connect
These 0.25 in. (6.35 mm) female terminals are
constructed with an insulator barrel to provide
strain relief.

P1015-18 Quick Connect to Screw Adapter
Screw adapter terminal designed for use with
all modules with 0.25 in. (6.35 mm) male quick
connect terminals.

PHST-38QTN Electrode
Designed for a maximum steam pressure of
240 PSI; 400° F. UL353 Recognized.

LLP-24 Threaded Probe (24")

Threaded stainless steel probe measuring 24"
(61 cm) long. For use with PHST-38QTN liquid
level control electrodes.

Protection Relays
Pump Controls and Liquid Level Controls

Specifications
Control
Type

Sense Voltage
Sense Resistance

Sense Resistance Tolerance

Time Delay

Tolerance

Repeat Accuracy

Time Delay vs Temp.
& Voltage

Power Outage Reset Delay

Input
Voltage
Tolerance
24VAC
120 or 230VAC
AC Line Frequency
Output
Type
Form
Rating

Protection

Surge

Isolation Voltage
Mechanical
Mounting

Termination
Dimensions

Electrical
Reset Switch & Probe(s)

Environmental
Operating/Storage

Temperature
Coating

Humidity
Weight

Resistance sensing for conductive liquids with
time delay

12VAC nominal at probe terminals

Fixed 5K - 250KQ

+10%

+20%
+10%

+10%
<Is

24,120, or 230VAC

-15% - 20%
-20% - 10%
50/60 Hz

Electromechanical relay

Isolated SPDT

10A resistive @ 120/240VAC;

1/4 hp @ 125VAC; 1/2 hp @ 250VAC

IEEE C62.41-1991 Level A
> 2500V RMS input to output terminals

0.51in.(12.7 mm) x 187 (4.76 mm) dia. nylon
standoffs (3)

H63.5mm(2.5"); W 55.6 mm (2.19");

D 47.8 mm (1.88")

0.25in. (6.35 mm) male quick connect terminals
0.187 x 0.03 in. (4.75 x 0.76 mm) male quick
connect terminals

-40° to 60°C / -40° to 80°C

Printed circuit board is conformal coated to
resist moisture & corrosion

95% relative, non-condensing
=50z(1417g)

Littelfuse.com/LLC8
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ALT SERIES

8-pin Plug-in Alternating Relay

[ Littolfusd
ALT-115-5-SW
95-125VAC 50/60z 10

Pilot Duty Rating

480VA @ 240VAC SUPPLY,

=Py

8006323873

@' Al

ASSEMBLED INUSA

= when used with PortNumber
o ULlssdwh ety
‘Custom Connector Corp.

. =®'l'

Wiring Diagram

TYPICAL WIRING DIAGRAM FORTHE ALT-S

P1 SUPPLYVOLTAGE —— P2
MAG. COIL
#
NC, o
O c.1.2 3, @ POWER

CONTROL

4
NOL @
Ogs 7' 50—
MAG. COIL e e
#2 ALT
— Y

TYPICAL WIRING DIAGRAM FOR THE ALT-X (CROSS CONNECTED)

PRESSURE SWITCH
FLOAT SWITCH OR

OTHER ISOLATED
CONTACT

ALTERNATING RELA

F1-F2:
1-2A TYPICAL SIZE
FOR CONTACTOR COILS
? F3
O E] Oo—1u
S
F4
: -
MAGNETIC CONTACTORS SIZE FOR INDIVIDUAL
PUMP APPLICATION
——
¢ £ O
O
] £
'O ¢ [o —
— |

For dimensional drawing see: Appendix, page 509, Figure 8.

Accessories

OTO08PC Octal 8-pin Socket

8-pin 35mm DIN rail or surface mount. Rated at
10A @ 600VAC. Surface mounted with two #6
screws or snaps onto a 35 mm DIN rail.

TALT024-S and ALT024-S-SW are not UL Listed

®A Littelfuse

®e

Description

The ALT alternating relays are used to alternate between two
loads. The ALT is commonly used in duplex pumping applications
to balance the runtime of both pumps.

The ALT-S is used in single high-level float applications. When
the float switch opens, the alternating relay changes state,
forcing the other pump to run the next time the float closes.
All ALT relays have a built-in debounce feature that prevents
the relay from changing state if the switch or float contact
bounces momentarily.

The ALT-X has an internal cross-connected relay and is used
in dual high-level float applications. These floats are commonly
referred to as lead and lag floats.

The pumps alternate as in the ALT-S version but the cross-
connected relay configuration allows both pumps to run
simultaneously when both the lead and lag floats are closed.

These relays are also available with a built-in switch (SW option)
that is used to manually force one of the pumps to run every
time the float switch is closed. This is helpful when a pump has
been removed for repair or for test purposes. In the case of the
ALT-X-SW, the switch essentially forces one pump to be the
lead pump, while still allowing the second to run when both
floats are closed.

Must use the 0TO8PC socket for UL Rating!

*Note: Manufacturer’s recommended screw terminal torque for the OT Series
Octal Sockets is 12 in.-Ibs.

Features & Benefits
FEATURES BENEFITS

Prevents nuisance actuating causes by waves or

Debounce time delay spashing in the tank

Built-in manual/
auto switch

Force lead pump operation when a pump is removed
for repair or testing (on select models)

Ordering Information

MODEL LINE VOLTAGE DESCRIPTION

ALT024-S' 20-26VAC or VDC | For single high-level float applications

ALTO24-S-SW' | 20-26VAC or VDC Fo_r smg_le _h|gh-|eve| floz_at applications
with built in manual switch

ALT115-S 95-125VAC For single high-level float applications

ALTI15-S-SW | 95-125VAC Fo_r smg_le _h|gh-|eve| float applications
with built in manual switch

ALT115:X 95-125VAC For dual high-level (lead and lag) float
applications
For dual high-level (lead and lag) float

ALIESEEAY | SEHZEHAL applications with built in manual switch

AlT230-S 195-250VAC For single high-level float applications

LE. : For single high-level float applications

ALTZ30-5-SW 1 195-250VAC |\ it built in rmanual switch

ALT230-X 195-250VAC For QUaI‘hlgh—Ievel (lead and lag) float
applications

AlTz30 s v 195 25002 il ievelilsadandiaohfioat
applications with built in manual switch

Expertise Applied | Answers Delivered

© 2023 Littelfuse, Inc.
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ALT SERIES

Specifications General Characteristics
Input Characteristics Temperature Range -40° to 50°C (-40° to 122°F)
Supply Current 40mA Maximum Input Power 5W
. . Safety Marks
Functional Characteristics
- UL (OTO8PC octal
Debounce Time Delay 0.5 second . )
Control Input Impedance (min) socket required) UL508 (File #E68520)
24 10kO CSA €22.2 No. 14 (File #46510)
115 56k0) Dimensions (with socket) H 44.45 mm (1.75"); W 60.33 mm (2.375");
230 100kQ D 104.78 mm (4.125")
Output Characteristics Weight 0.381b.(6.08 0z., 172.67 g)
. Mounting Method DIN rail or surface mount
Output Contact Rat 480VA @ 240VA
WP Homact Rating @ ‘ (plug into OTO8PC socket)
Socket Available 0T08PC (UL Rating 600V)

The 600V socket can be surface mounted or installed on DIN Rail.

PUMP CONTROLS & LIQUID LEVEL CONTROLS

Disclaimer Notice — Information furnished is believed to be accurate and reliable. However, users should independently evaluate the suitability of and test each product selected for their own applications. Littelfuse products
are not designed for, and may not be used in, all applications. Read plete Disclai Notice at www.littelfuse.com/product-disclaimer.
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ALT-XXX-1-SW / ALT-XXX-3-SW SERIES

Alternating Relay

with Part Number
Teme UL e ey

Wiring Diagram

TYPICALWIRING DIAGRAM FOR ALT-XXX-1-SW

—o

CONTROL
SWITCH

TYPICAL WIRING DIAGRAM ~ INPUT
FOR ALT-XXX-3-SW POWER

LAG
SWITCH
*——

L —A» X
oL LEAD

SWITCH

For dimensional drawing see: Appendix, page 509, Figure 8.

Description
The ALT-xxx-1-SW/ALTxxx-3-SW Series are used to alternate
between two loads and are commonly used in duplex
pump-up and pump-down applications to balance the runtime
of both pumps.

The ALT relays have a built-in debounce time delay that prevents
the relay from changing state if the float momentarily bounces,
and they have a built-in switch to manually force a specific load
(pump) to operate each time the input float closes. This is helpful
when performing periodic maintenance or pump repair.

®A Littelfuse

Expertise Applied | Answers Delivered

®Ce

Must use the 0T08PC socket for the 8-pin models, and the 0T11PC socket for the
11-pin models, for UL Rating!
*Note: Manufacturer's recommended screw terminal torque for the OT Series

Octal Sockets is 12 in.-Ibs.

Features & Benefits

FEATURES

Debounce time delay

BENEFITS

Prevents rapid cycling caused by waves or splashing

in the tank

LED indicators

Visual indication of load operation in
duplex application

Built-in manual switch
to force load operation

Helpful to control load operation when performing
periodic maintenance or pump repair

ALT-xxx-3-SW

offers duplexing

Allows lag pump to energize if lead pump can't
handle current demand

Accessories

OTO08PC 8-pin Octal Socket
Octal Socket for plug-in units. 8-pin surface &
DIN rail mountable. Rated for 10A @ 600VAC.

OT11PC 11-pin Magnal Socket
11-pin surface & DIN rail mountable. Rated for
10A @ 300VAC

Ordering Information

MODEL

ALT-100-1-SW

ALT-100-3-SW

ALT-200-3-SW

LINE
VOTAGE

95-120VAC

95-120VAC

190-240VAC

MOUNTING
11-pin

magnal

8-pin octal

8-pin octal

DESCRIPTION

Single float input, two isolated
Form C relays (DPDT), 2 LEDs
for load indication

Three float inputs (lead, lag,
stop floats), actuating latching
relays on lead/lag floats,

2 LEDs for load indication

Three float inputs (lead, lag,
stop floats), actuating latching
relays on lead/lag floats,

2 LEDs for load indication

© 2023 Littelfuse, Inc.
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ALT-XXX-1-SW / ALT-XXX-3-SW SERIES

Specifications Standards Passed
Input Characteristics Electrostatic Discharge (ESD) IEC 61000-4-2, Level 3, 6kV contact, 8kV air

Supply Voltage Radio Frequency, Radiated  150MHz, 10V/m

ALT-100-1-SW, Fast Transient Burst !EC 61000—4—4,(;_evel 3,|3.5kV
ALT-100-3-SW 95-120VAC Saf Mark input power and controls
ALT-200-3-SW 190-240VAC afety Marks
Frequency 50/60Hz UL (OTO8PC or 0T11PC

. .- octal socket required) UL508 (File #E68520)

Functional Characteristics
Debounce Time Delay CE IEC 60947-6-2

ALT-100-1-SW 1 second Dimensions H 44.45 mm (1.75"); W 60.33 mm (2.375);

’ D 104.78 mm (4.125") (with socket)

ALT-100-3-SW, .

Weight 0.651b.(10.4 0z.,294.84 g)
ALT-200-3-SW 5 seconds M ina Method DIN rail ¢ lug into 0TO8PC

Output Characteristics ounting Metho O;?;Pocr surkact()e mount (plug into

Qutput Relay (DPDT) Sockets Available B e

Pilot Dut 480VA @ 240VA
rotHuty BOVA @ 240VAC Model 0TO8PC UL Rating 600V

General Purpose 10A @ 240VAC Model 0T11PC UL Rating 300V

General Characteristics ode ating

T ture R -40° to 70°C (-40° to 158°F . .

I\::)‘(I;;r:mulr:pu::%iver 5W 0 ( 0 ) The sockets can be surface mounted or installed on DIN Rail.

PUMP CONTROLS & LIQUID LEVEL CONTROLS
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ARP SERIES
Alternating Relay CERN @

Description

The ARP Series is used in systems where equal run time for

- A two motors is desirable. The selector switch allows selection
T — N~ of alternation or for continuous operation of either load. LED's
ALTERNATING RELAY & indicate the status of the output relay. This versatile series may

Egmummrs : be front panel mounted (BZ1 accessory required) or 35 mm DIN
A rail mounted with an accessory socket.
Operation

Alternating: When the rotary switch is in the “alternate”
position, alternating operation of Load A and Load B occurs upon
the opening of the control switch S1. To terminate alternating
operation and cause only the selected load to operate, rotate
the switch to position “A” to lock Load A or position “B" to lock
Load B. The LEDs indicate the status of the internal relay and
which load is selected to operate.

. . Note: Input voltage must be applied at all times for proper
Wiring Diagram alternation. The use of a solid-state control switch for ST may
not initiate alternation correctly. S1 voltage must be from

SPDT 8-PIN >Cl .
L1 NIL2 the same supply as the unit's input voltage (see connection
) S1 diagrams). Loss of input voltage resets the unit; Load A
PN becomes the lead load for the next operation.
5 Duplexing (Cross-Wired): Duplexing models operate the
4 > 3 :
r— 8 same as alternating relays and when both the Control (S1)
e o) and Lag Load (S2) Switches are closed, Load A and Load B
1 — LA} energize simultaneously.
The DPDT 8-pin, cross-wired option, allows extra system load
capacity through simultaneous operation of both motors when 4
needed. Relay contacts are not isolated. §
DPDT 8-PIN CROSS WIRED Relay contacts in above are isolated. <
[x}
L1 N/L2 -
V=1 Features & Benefits 2
CHI 6 V =VOLTAGE FEATURES BENEFITS F
- - 5 LA =LOAD A Alternati -
‘e 7 LB=LOAD B emating or Flexibility to run unit alternating between the two ol
2 S1=PRIMARY CONTROL SWITCH electrically locked loads as normal or lock the relay to one specific load. 5
st A S2 = LAG LOAD SWITCH operation =
24 . =
1 8 Is-glvevc?or?fs:\ll?/it ch Prevents accidental actuation E
- - - . . . . . . m
For dimensional drawing see: Appendix, page 514, Figure 4. LED status indication Visual indication of which load is engaged oy
o
] ] Il;:glés(t:%f\?cr;?:r:d Flexibility to use in many applications E
Ordering Information =)
w

LINE OUTPUT

MODEL VOLTAGE FORM DESCRIPTION

AR120A-3095 | 120VAC SPDT 8-pin for alternating applications. Rotary switch allows user to lock internal relay to one specific load.

ARP23S 24VAC DPDT 8-pin cross-wired for duplexing applications. Rotary switch allows user to lock internal relay to one specific load.
ARP41 120VAC SPDT 8-pin for alternating applications.

ARPA1S 120VAC SPDT 8-pin for alternating applications. Rotary switch allows user to lock internal relay to one specific load.

ARP42S 120VAC DPDT 11-pin for alternating applications. Rotary switch allows user to lock internal relay to one specific load.

ARP43 120VAC DPDT 8-pin cross-wired for duplexing applications.

ARP43S 120VAC DPDT 8-pin cross-wired for duplexing applications. Rotary switch allows user to lock internal relay to one specific load.
ARPG1S 230VAC SPDT 8-pin for alternating applications. Rotary switch allows user to lock internal relay to one specific load.

ARP62S 230VAC DPDT 11-pin for alternating applications. Rotary switch allows user to lock internal relay to one specific load.

ARPB3S 230VAC DPDT 8-pin cross-wired for duplexing applications. Rotary switch allows user to lock internal relay to one specific load.

If you don't find the part you need, call us for a custom product 800-843-8848
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Accessories

BZ1 Front Panel Mount Kit

Provides an easy method of through-the-panel
mounting of 8- or 11-pin plug-in timers, flashers,
and other controls.

NDS-8 Octal 8-pin Socket

8-pin 35mm DIN rail or surface mount. Rated
at 10A @ 300VAC. Surface mounted with two
#6 (M 3.5 x 0.6) screws or snaps onto a 35 mm
DIN rail. Uses PSC8 hold-down clips.

NDS-11 11-pin Socket

1-pin 35mm DIN rail or surface mount. Rated
at 10A @ 300VAC. Surface mounted with two
#6 (M 3.5 x 0.6) screws or shaps onto a 35 mm
DIN rail. Uses PSC11 hold-down clips.

PSC8 or PSC11 Hold-down Clips

Securely mounts plug-in controls in any position.

Provides protection against vibration. Use PSC8
with NDS-8 Octal Socket or PSC11 with NDS-11
Socket. Sold in pairs.

C103PM (AL) DIN Rail
35 mm aluminum DIN rail available in a 36 in.
(91.4 cm) length.

Protection Relays
Pump Controls and Liquid Level Controls — Alternating Relays

Specifications

Input

Tolerance

24VAC -15% t0 20%

120 & 230VAC -20% to 10%

AC Line Frequency 50/60Hz

Output

Type Electromechanical relay

Form SPDT, DPDT, or cross-wired DPDT

Rating 10A resistive @ 120/240VAC & 28 VDC;
1/3 hp @ 120/240VAC

Maximum Voltage 250VAC

Life Mechanical - 1 x 107; Electrical - 1 x 108

Protection

Isolation Voltage > 1500V RMS input to output

Mechanical

Mounting Plug-in socket

Dimensions H 60.7 mm (2.39"); W 45.2 mm (1.78");
D 81.3mm(3.2")

Termination Octal 8-pin or magnal 11-pin

Environmental

Operating/Storage

Temperature -20°t0 60°C / -30° to 85°C
Weight 5.6 0z (159 g) approx.

NOTE: Unit does not have debounce time delay.

Littelfuse.com/arp
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50R-400-ALT
480VAC Application, Panel Mount C€E

Description

The 50R-400-ALT alternating relays are used to alternate

= 3 between two loads, most commonly in duplex pumping and
[ | compressor applications to balance the runtime of both loads.

coNTRO T When used in single float applications, the alternating relay
,i‘?ﬁ;ﬁ?%'ﬂe changes state after the float switch opens*, forcing the other
ﬂundtwlMcwﬁ“"' pump to run the next time the float closes. When used in dual
B float applications, the alternating relay will allow both pumps to

run simultaneously when the lead and lag floats are both closed.
An adjustment knob provides the option to force one pump to
run every time the float switch is closed. This is helpful when
one pump has been removed for repair or for test purposes.

A built-in debounce feature prevents the alternating relay from
changing state if the float contact bounces momentarily.

*The alternating relay will not switch states while current is flowing. Switching will only occur
after current has been sensed, followed by loss of current for the duration of the debounce
time delay.

Wiring Diagram
Features & Benefits

g L3 e FEATURES BENEFITS
% t: ; L Debounce time delay iF;]r?\égnttasnrfpid cycling caused by waves or splashing
M2 o LED indicators L/Lsgigigggg?;% rc;f load operation in -
0 PUMP 2 Built-in manual switch  Helpful to control load operation when performing s
I oL to force load operation periodic maintenance or pump repair S
Operates from No transformer required to provide 120 - 240V for %
H?%{E_’Egél 380 - 480VAC control circuit ?25
[ ° ° »
MAIN FLOAT CONTROLINPUT L1 L2 S p ecificati ons g
50R-400-ALT : i Input Characteristics E
M Supply Voltage 380-480VAC S
o]  Supply Current 40mA E
Functional Characteristics by
— oL Control Input Impedance (min) 1MQ ]
Output Characteristics =
Output Contact Rating e
Pilot Duty 470VA @ 600VAC @
General Purpose 10A
For dimensional drawing see: Appendix, page 509, Figure 6. Debounce Time De,la_y 1 second
General Characteristics
Maximum Input Power 5W
Terminal
Torque 7in.-Ibs.
Wire Size 12-18AWG
Safety Marks
UL UL508 (File #£68520)
CE IEC 60947
Dimensions H74.4 mm (2.93"); W 133.9 mm (5.27");
D 74.9 mm (2.95%)
Weight 0.98 b.(15.68 0z., 444.52 g)
Mounting Method #8 screws
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Single-Channel Intrinsically Safe Switch ®
Description
The ISS-100 switches are UL 913 listed as an associated
apparatus for interfacing between hazardous and non-hazardous
areas. These units must be installed in a non-hazardous area.
Features & Benefits
FEATURES BENEFITS
w g‘s“':‘;:f‘ i mc:,,;:zﬁi't“s’i Finger-safe terminals Meets IEC 61000 safety requirements
Compact design for DIN .5 fiexivity in panel instalation
LED Status Indicator Visual indication of relay engagement
i Isolated output relay Allows connection to PLC or control voltage
Specifications
Input Characteristics
Supply Voltage 90-120VAC
L. . Functional Characteristics
Wiring Diagram Probe Sense Voltage 5vdc continuous
115 VAC Output Characterls_tlcs
INPUT Output Contact Rating
Pilot Duty 180VA @120VAC, C300
@ General Purpose 8A @120VAC
Relay Contact Life (Electrical) 100,000 cycles min. @ rated load
Relay Contact Life (Mechanical) 10,000,000 cycles
) 10 020 @ Q3 General Characteristics
= Temperature Range -20° to 55°C (-4° to 131°F)
= L Maximum Input Power 15W
S Wire range 1210 20 AWG
E Terminal Torque 3.5t04.5in.-Ibs. (max. 4.5 in.-Ibs.)
w 1. Maximum distance between unit and switch Provides Intrinsically-Safe
él 1SS-100 contact is 10,000 feet. Circuits in the
= . L -
g 2. All non-intrinsically safe wiring shall be separated following locations: Division 1and 2
] ouTPUT ENERGEED © from intrinsically safe wiring. Description of Class |, Groups A,B,C,D;
] special wiring methods can be found in the Class I, Groups E,F,G;
E ¢ ’5\|0£:;ti|ona'| E!ecltlricsalfCDSde ANSI/QEPAIZD, Article and Class 11l
ntrinsically Safe Systems. Check your state . _ _ %
3 aQ @ s e and local codes for additional requirements. Entity Parameters Voo =16.8V Po=Voc™Isc
e =7 le=1.2mA 4
= 3. All switch contacts shall be non-energy storing, L,=100mH
E containing no inductance or capacitance. C,=0.39uF

Standards Passed
Electrostatic Discharge (ESD) IEC 61000-4-2, Level 3, 6kV contact, 8kV air

See Notes 1& 2 Radio Frequency Immunity (RFI)  |EC 61000-4-3, Level 3, 10V/m

Fast Transients IEC 61000-4-4, Level 3, 4kV input power
<. > Safety Mark

UL UL913 Sixth Edition (File #£233355)

Dimensions H 88.9 mm (3.5"); W 52.93 mm (2.08");

D 59.69 mm (2.35")

T&\_ Weight 051b. (8 0z., 2268 g)

Mounting Method 35mm DIN rail or Surface Mount
See Note 3
(#6 or #8 screws)

For dimensional drawing see: Appendix, page 510, Figure 10.
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1SS-101
Single-Channel Intrinsically Safe Switch ®

Description

The ISS-101 switches are UL 913 listed as an associated
apparatus for interfacing between hazardous and non-hazardous
areas. These units must be installed in a non-hazardous area.

Must use Model 0T08PC socket for UL Rating!

Note: Manufacturer’s recommended screw terminal torque for the OT Series
Octal Sockets is 12 in.-Ibs.

Features & Benefits

FEATURES BENEFITS

Compact design for DIN

rail or surface mount via  Allows flexibility in panel installation

octal base

LED status indicator Visual indication of relay engagement

Isolated output relay Allows connection to PLC or control voltage
Standard 8-pin socket Pop-in replacement for other manufacturers’ parts

Accessories (included)
Wiring Diagram
OTO08PC 8-pin Octal Socket
Octal Socket for plug-in units. 8-pin surface &
DIN rail mountable. Rated for 10A @ 600VAC.

CONTROL DRAWING ISS-101

115 VAC
INPUT

. . -
Specifications S
Input Characteristics o
Supply Voltage 90-120VAC e
- NOTES: Functional Characteristics =
@ I@I I®I 1. Maximum distance between unit and switch Probe Sense Voltage 5VDC continuous E
= contact s 10,000 feet. Output Characteristics 2
2. All non-intrinsically safe wiring shall be Output Contact Rating -
separated from intrinsically safe wiring. N =
@ Description of special wiring methods can be Pilot Duty 180VA @120VAC, C300 g
o o~ found in the National Electrical Code General Purpose 8A @120VAC =
ANSI/NFPA 70, Article 504 Intrinsically Safe Relay Contact Life (Electrical) 100,000 cycles min. @ rated load <
Systems. Check your state and local Relay Contact Life a
= = codes for additional requirements. Y N 8
@ Q 3. All switch contacts shall be non-energy storing, (Mechanical) 10,000,000 cycles 2
containing no inductance or capacitance. General Characteristics ;cg'
Temperature Range -20° to 55°C (-4° to 131°F) =
See Install Bulletin for full instructions and Maximum Input Power 15W
Hazardous Location information. Wire range 1210 20 AWG
n Terminal Torque 3.5t04.5in.-Ibs. (max. 4.5in.-Ibs.)

Provides Intrinsically-Safe
Circuits in the
following locations: Division 1 and 2
Class I, Groups A,B,C,D;
Class Il, Groups E,F.G;

Z \6\ and Class IIl

See Notes 1 & 2

Entity Parameters Voc=16.8V  Po=Voc*Isc
See Note 3 |SC:1-2mA 4
L5 =100mH
Ca=0.39uF

For dimensional drawing see: Appendix, page 509, Figure 8.
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1ISS-101

Standards Passed
Electrostatic Discharge (ESD) |EC 61000-4-2, Level 3, 6kV contact, 8kV air
Radio Frequency

Immunity (RFI) IEC 61000-4-3, Level 3, 10V/m

Fast Transients IEC 61000-4-4, Level 3, 4kV input power

Safety Mark

UL UL913 Sixth Edition (File #£233355)

Dimensions H 44.45mm (1.75"); W 60.33 mm (2.375");
D 104.78 mm (4.125")

Weight 0.51b.(80z.,226.8g)

Mounting Method DIN rail or surface mount

(plug into OTO8PC socket)

PUMP CONTROLS & LIQUID LEVEL CONTROLS
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1SS-102 SERIES
Two-Channel Intrinsically Safe Switch ®

Description

The ISS-102 is a two-channel, intrinsically-safe switch designed
for multiple uses including a pump-up/pump-down (latching)
controller or two-channel switch. LEDs indicate the state of the
intrinsically-safe inputs and output relays and userselectable
options are available including a variable resistance threshold for
float inputs. The ISS-102 enclosure is surface or DIN rail mountable.

7 umu..seAjD»zg"'c -LC Each input channel is active when the corresponding

isten switch is closed. When the lag input (CH2) is activated, the
output closes. Applying latching logic, the output contact
remains closed until the lead (CH1) and the lag (CH2) inputs are
deactivated. Sensitivity is fixed at 100kOhms with a debounce
time delay of 2 seconds.

-DCS This dual-channel switch has two Form A output relays.
Two LEDs illuminate the output state of their respective Form A
relay. Resistance probes or switches can be used on its inputs.
Sensitivity is fixed at 100kOhms with a debounce time delay of
0.5 seconds.

Wiring Diagrams

120VAC 120VAC -MC By selecting the proper functionality through the DIP

{ N—— switches, you can define a pump-up or pump-down, single or
(o) ) dual channel non-latching switch. The sensitivity adjustment

(4.7k-100kOhms) allows you to define the input impedance at
Q 20(Q) ®s 10 o0 z®@ ©s3 which the output relays (one Form A & one Form C) will change
|_| I—, L L Hirorma state, with a debounce time delay of 0.5 or 2 seconds.
———L___
FORM A Features & Benefits -
[=
I1SS-102A 1ISS-102AA FEATURES BENEFITS =
Finger-safe terminals Meets IEC 61000 safety requirements §
Compact design for DIN 0,5 fexibity in panel instalation g
.9 @ &:‘@7 o6 © @ éj'm®7 Se LED status indicator \Fllisu.zl.li.nd:‘cation of rel/ay engzgemelnt . E
. exibility for pump up/pump down latching =)
R =/ Two input channels controller or two-channel switch applications g
m
<
m
[
o
=
]
=
. i 2
See s Ordering Information
r‘#%t‘ezs Notes
| “i'z MODEL LINE VOLTAGE = DESCRIPTION
< > < > ISS-102A-LC 120VAC Latching Controller
ISS-102AA-DCS 120VAC Dual Channel Switch
*&\" T j\_ T ISS-102ACI-MC 120VAC Multi-function Controller
Ls% Note 3 J Z See Note 3 \ ISS-102C-M-LC 120VAC MSHA* evaluated
ISS-102CCI-M-MC | 120VAC MSHA* evaluated

* Mine Safety and Health Administration
For more wiring diagrams and notes, see next page.

For dimensional drawing see: Appendix, page 510, Figure 10.
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1SS-102 SERIES

Protection Relays
Pump Controls and Liquid Level Controls — Intrinsically Safe Relays

Wiring Diagrams (continued)

120VAC 120VAC
MAX

120VAC
| —

|__I_

Q

19 20(Q) s S ®
@ I_?_i"’_’:J 1 8
@ FORM A L l'”_‘
0] 11l12 FORMC
1SS-102C-M
FORM C
1SS-102AClI
CcH1 _Com  CH2 A s 71 6
4®®5®1®6 ®@® QQ
= &
iy T
| |
d D C D

[E.2

i

120VAC MAX. @

LoAD
4

120VAC

S,

(SN

18 2 3

FORM C
10] 1] 12

FORM C

1Ss-102CCI-M

s@Do &«
E:
See
Notes
1&2
|
d D

L,

NOTES:
1. Maximum distance between unit and switch

contact is 10,000 feet.

2. All non-intrinsically-safe wiring shall be separated

from intrinsically-safe wiring. Description of
special wiring methods can be found in the
National Electrical Code ANSI/NFPA 70, Article
504 Intrinsically-Safe Systems. Check your state
and local codes for additional requirements.

3. All switch contacts shall be non-energy storing,

containing no inductance or capacitance.

Specifications
Functional Characteristics
Debounce Time

Probe Sense Voltage

Output Characteristics
Output Contact Rating

Pilot Duty

General Purpose

Relay Contact Life (Electrical)

Relay Contact Life (Mechanical)

Output Relay Type
1SS-102A-LC
I1SS-102AA-DCS
1SS-102ACI-MC

0.5 or 2 seconds
5vdc pulsed

180VA @120VAC, C150

5A @120VAC

100,000 cycles min. @ rated load
10,000,000 cycles

One Form A
Two Form A
One Form A & One isolated Form C

Provides Intrinsically-Safe
Circuits in the
following locations:

Entity Parameters

Standards Passed
Electrostatic Discharge (ESD)
Radio Frequency Immunity (RFI)

Division 1 and 2
Class I, Groups A,B,C,D;
Class II, Groups E,F.G;

Class IlI

Vo = 16.8V Po=Voc*Isc
lc=1.2mA 4
L.=100mH

C.=0.39uF

IEC 61000-4-2, Level 3, 6kV contact, 8kV air.
IEC 61000-4-3, Level 3, 10V/m

1SS-102C-M-LC One Form C Fast Transients IEC 61000-4-4, Level 3, 4kV input power
1SS-102CCI-M-MC Two Form C (one isolated) Safety Mark
General Characteristics UL UL913 Sixth Edition (File #£233355)
Temperature Range -20° to 55°C (-4° to 131°F) (except Models ISS-102C-M-LC &
Maximum Input Power 2W ISS-102CCI-M-MC which have been
Wire Range 1210 20 AWG evaluated by MSHA)
Terminal Torque 3.5t04.5in.-Ibs. (max. 4.5in.-Ibs.) Dimensions H 88.9 mm (3.5"); W 52.93 mm (2.08");
D 59.69 mm (2.35")
Weight 0.71b.(11.2 0z., 317.51 g)
Mounting Method 35mm DIN rail or Surface Mount
(#6 or #8 screws)
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1SS-105 SERIES
Five-Channel Intrinsically Safe Switch ®

Description

The ISS-105 is a “smart” five-channel intrinsically safe relay and
pump controller. The ISS-105 can be configured for pump-up or
pump-down applications or as a five-channel relay covering a
RELAYRELAY  RELAYRELAY CCCEY wide variety of applications.

L:‘FJ—:Z)—J L:l_[_:u L:‘LJ l ) ( The ISS-105 has a long list of features that are needed for

ot ouT2 SUTs e OUTE . multiple pump applications and can indicate low, high and
MODEL [S5-105 . out-of-sequence alarms. If an out-of-sequence alarm occurs,
Cae the skipped pump(s) will be started as intended.
.- The Model ISS-105 can be set-up to do non-alternating

control, alternating control and alternating control with one
non-alternating pump. The non-alternating pump is intended for
use with an emergency or jockey pump. The ISS-105 can start an
emergency pump once every 50 cycles to keep it working freely.
Using the built-in DIP switches, individual pumps can be disabled
when taken out of service for repair or maintenance.

Features & Benefits
= 5 intrinsically-safe input channels meeting UL913 Sixth Edition
TYPICAL APPLICATION:
mu,..k.m ))> Duplex Pump-Down with High and Low Alarms = 4 normally open output relays and 1 SPDT output relay
= Field selectable pump control options
= Monitors float sequencing and sends signal to alarm if

i out-of-sequence condition occurs

= High and/or low alarm options depending on the number of
e0o 00000060 6(de

Wiring Diagram

pumps and settings
= Qutput contacts for audible alarm

= Meets IEC EMC standards for Electrical Fast Transients (EFT),
Lag 1 Float Electrostatic Discharge (ESD) and Radio Frequency Immunity (RFI)

High Alarm Float

= DIN rail or surface mountable allows flexibility in

Lead Float . .
panel installation

Stop Float = Userselectable alternator/non-alternator option

= Non-alternating pump option for emergency or
jockey applications

| [ —]
= Pump disable switches make it easy to disable individual

Many other configurations are possible. pumps when they are out for service or repair
@ - See users manual for more details. . .
= Adjustable lag pump delay for all pumping modes
= Adjustable delay-on-make/break timer in five-channel

relay mode
= Fingersafe terminals meet IEC 61000 safety requirements

Low Alarm Float

‘IEER

ST041N0J 13A31AINDIT® ST04LNOI dNINd

For dimensional drawing see: Appendix, page 511, Figure 12.

Ordering Information

MODEL LINE VOLTAGE ~ DESCRIPTION

ISS-105 120VAC Intrinsically-Safe & Pump Controller
ISS-105-1SO 120VAC Intrinsically-Safe Only
ISS-105-1S0-3 120VAC 3-Channel Intrinsically-Safe Only
ISS-105-1S0-4 120VAC 4-Channel Intrinsically-Safe Only
ISS-105-1S0-F 120VAC ISO with Fast Trip Relays
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1ISS-105

Specifications
Input Characteristics
Supply Voltage

Frequency

Functional Characteristics
Probe Sense Voltage

Output Characteristics
Relay Output Rating

Pilot Duty

General Purpose

Relay Contact Life (Electrical)
Relay Contact Life (Mechanical)
General Characteristics
Temperature Range
Maximum Input Power
Wire range

Recommended Terminal Torque
Provides Intrinsically-Safe
Circuits in the

following locations:

Entity Parameters

Protection Relays
Pump Controls and Liquid Level Controls — Intrinsically Safe Relays

120VAC
50%/60Hz

5Svdc continuous

480VA @ 240VAC, B300

7A @ 240VAC

100,000 cycles min. @ rated load
10,000,000 cycles

-40° to 55°C (-40° to 131°F)

5W

12 to 20 AWG

3.5t04.5in.-Ibs. (max. 4.5in.-Ibs.)

Division 1 and 2
Class I, Groups A,B,C,D;
Class I, Groups E,F,G;

and Class Il

Vo =16.8V Po=Voc*Isc
le=1.2mA 4
L.=100mH

C.=0.39uF

Standards Passed
Electrostatic Discharge (ESD)
Radio Frequency Immunity (RFI)
Fast Transients

Safety Marks
UL
Dimensions

Weight
Mounting Method

IEC 61000-4-2, Level 3, 6kV contact, 8kV air.
IEC 61000-4-3, Level 3, 10V/m

IEC 61000-4-4, Level 3, 4kV input power
2kV inputs/outputs

UL913 Sixth Edition (File #£233355)

H 94.06 mm (3.703"); W 127.64 mm (5.025");
D 59.69 mm (2.350")

1.2 Ibs. (19.2 0z., 544.31 g)

35 mm DIN rail or Surface Mount

(#6 or #8 screws)

*Note: 50Hz will increase all delay timers by 20%.

Littelfuse.com/iss105
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AC SYSTEM MONITORS/LOAD SENSORS

Current monitors provide protection against bath supply line and load side faults when the motor is running. They protect against single-phasing and
current unbalance problems that can be caused by voltage supply problems, bad contactors, loose wiring, bad wires, or damaged motors. They also
provide very reliable overload and underload protection.

Littelfuse voltage monitors are microcontroller based and factory calibrated for highly accurate and precise voltage measurements providing high
sensitivity while minimizing nuisance tripping. This precise operation can detect a single-phase condition or voltage unbalance even with regenerated
voltages present.

Current Monitoring Relays and Transducers Voltage Monitoring Relays

CP5 Series Single-Phase Current Monitor................... 184 BOR SEIBS ..o 204
LSR-0 Load Sensor, Low CostRelay ................. 185 207T-XXX-SP SBIES ... 206
LSR-XXX Series Load SENnSors ........coccovvririiriinn, 186 207-XXX-SP-DPDT SEHES.....ooocviiieiiisiiees e 208
LSRU Series Load SENnSors ........coccoovververreeee e, 187 202-200-SP SEHES.......oceoeeeeeee e 210
LSRX / LSRX-C Series  Load Sensors, Low Cost Relays ................ 189 AB0-XXX-SP SEIHES ... 212
ECS Series Current SEeNSOrS .......oovvveeeeeeeeeeen. 191 TOZA SEIBS ..o
ECSW Series Current SEeNSOTS .......oovveveceriricieenn. 194 20TA SEIIES ..o
TCS Series Current Sensors ... 197 201A-AU Series
TCSA Series Current TranSAUCETS ........ocvrvviicicine. 199 207-XXX-DPDT SEIHES ..o 220
DCSA Series Current TranSdUCerS ........ovvrvvrveeeen. 201 202 SEHIBS ..o 222
LCS10T12 / LPM Series Current Indicators ..........ccccoovevieciriirinnc 203 250A SEIIES ..o 224

350 Series

355 Series
455 Series
460 Series
601 Series
601-CS-D-P1
WVM Series
DLMU Series

SHOSN3S AY01/SHOLINOIN INILSAS IV

HLMU Series
PLIMUTT o
PLIME SEIIES ...
TVW SBIIES ..o 249
TVM SEIIBS...o.oeoe e 251
PLR SBIES ... 253
For More Information. .. PLS SBIHES ..o 255
on common faults and how HLVABIZS .o 257
to fix them, visit )
Littelfuse.com/MotorProtection KVIMESEIIBS ..o 259
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CP5 SERIES

Protection Relays
Current Monitoring Relays and Transducers

Single-Phase Current Monitor

Cro-40U
460VAC 50/60Hz 10

ﬂ Littelfusé’ I MotorSaver®

Description

does not recover first.

Q)

The CP5 Series are undercurrent monitors designed to monitor
one leg of a 3-phase system. It is commonly used as a tower
monitor on center pivot irrigation systems to detect stalled or
jammed towers to prevent over watering.

The CP5 Series has both an adjustable trip level and an
adjustable trip delay timer. When the current is sensed, the CP5
Series activates its output relay, thus starting the motor/pump.
When the current in the monitored power line falls below the
userselectable trip point, the unit goes through a trip delay timer
and then deactivates the output relay if the monitored current

Features & Benefits

FEATURES BENEFITS
Adjustable trip Provides ability to precisely set the current trip point
level (0-5A) for any application
Wiring Diag ram Adjustable trip Prevents nuisance tripping due to power
delay (0-10m) line fluctuations
r - l
| | 600V rated relay Elimi
L1e contacts available iminates the need for a control transformer to step
L : cgNTER : on CP5-460 model voltage down to 120 - 240V for a control circuit
m I PANEL
L3 e \w) f | . .
L ————4 Specifications
c#1 C#z }A% Input Characteristics
L1 U Nominal Input Voltage
o, MODEL CP5115 115VAC
CP5 coiL
oLs CP5460 460VAC
AR EIA Frequency 50%/60Hz
/ J Functional Characteristics
3 STOP  START Operating Points
PUMP HAND _ a
CONTROL Trip Level 0-5Amps
POWE'E _ / » o OFF — Trip Delay 0-10 minutes
3 M Restart 1 second
AUTO Output Characteristics
r Output Contact Rating (SPDT)
Pilot Duty
CP5115 480VA @ 240VAC
For dimensional drawing see: Appendix page 509, Figure 6. CP5460 470VA @ 600VAC
General Characteristics
Terminal
Torque 7in.-Ibs.
Wire Size 12-18AWG
. . Safety Marks
Ordering Information UL UL508 (File #E68520)
MODEL LINE VOLTAGE Dimensions H74.4 mm (2.93"); W 133.9 mm (5.27");
D 74.9 mm (2.95%)
CP5115 115VAC Weight 11b. (16 0z., 453.59 g)
Mounting Method #8 screws
CP5460 460VAC g
*Note: 50Hz will increase all delay timers by 20%
Littelfuse.com/cp5 184 © 2023 Littelfuse, Inc.
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LSR-0

Self-Powered Load Sensor/Low-Cost
Proof Relay

5‘:‘ Lmelfuse”l MgﬁorSaver”

Wiring Diagram

TYPICALWIRING DIAGRAM FOR REFRIGERATION AND
OIL FAILURE CONTROL

L1 ©
20
3 PHASE ko) COMPRESSOR
VOLTAGE -2 &g MOTOR
<z LSR-0
o VY
L3 A
d H+h
[ oiL
CONTROL PRESSURE
VOLTAGE ONTROLS'

TYPICALWIRING DIAGRAM FOR BUILDING AUTOMATION
@
MOTOR

PLC OR OTHER AUTOMATED
CONTROL SYSTEM

L1

3PHASE |,
VOLTAGE
L3

MAGNETIC
CONTACTOR

LSR-0
V)

i

1(]

LOGIC
INPUT

TYPICALWIRING DIAGRAM FOR BUILDING AUTOMATION

L1 @

3PHASE |5 o
VOLTAGE
L3 e

MAGNETIC
CONTACTOR 2

L1e

3PHASE |5 o
VOLTAGE
L3e

START
HAND J STOP
[ ® OFF ;j
CONTROL

VOLTAGE

MAGNETIC
CONTACTOR

For dimensional drawing see: Appendix, page 511, Figure 14.

®A Littelfuse

Expertise Applied | Answers Delivered

@ C€

Description

The LSR-0 is a self-powered load sensor intended for use as a
proof relay. It is used to verify that current is flowing as intended.
It has a guaranteed 15A pull-in current and 2.5A drop-out current.
Proof relays are typically used to interlock fans, compressors,
motors, heating elements and other devices. The LSR-0 is
self-powered, that is, it draws its power from the wire being
monitored so it does not require separate control power wiring.

Features
= Self-powered
= | ow cost proof relay

= Can monitor up to 135A loads

Specifications
Max Current Ratings
Functional Characteristics
Turn-on Threshold
Turn-off Threshold
Power

Isolation

Output Characteristics
Relay Output Rating:
Pilot Duty

General Purpose
General Characteristics
Temperature Range
Wire Size

Hole Size

Terminal Torque

Safety Marks

CSA, CSA-NRTL/C

CE

Dimensions

Weight
Mounting Method

135A continuous

Fixed, 15A (max.)*
2.5A (min.)

Induced from conductor
600VAC rms

480VA @ 240VAC
10A

-20° to 70°C (-4° to 158°F)
#12-26AWG

0.725" diameter

7in.-lbs.

(File #46510)

H 42.42 mm (1.67"); W 58.42 mm (2.3");
D 90.43 mm (3.56")

0.351h. (5.6 0z., 158.76 g)

Four #6 screws 3/4" in length

*Conductors may be looped for smaller motor applications.
Caution: This product should not be relied upon solely for safety of life or safety applications.

© 2023 Littelfuse, Inc.
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LSR-XXX SERIES

Load Sensor

ot
Point gutput
Status  power

(a ‘ Sensor l E
4 ¥ | MotorSaver
¥4 Littelfuse

Wiring Diagram

lays

Current Monitoring Relays and Transducers

@ C€

Description

The LSR-xxx Series load sensors use current levels to determine
feed rates, tool wear, loss of prime on pumps, mixer viscosity
and all types of overload and underload conditions. They

may also be used to stage pump motors, chillers and other
machinery. These devices combine a current transformer (CT)
with Form C (SPDT) relay contacts to switch alarm circuits,
contactors or any resistive or inductive load. One simple
screwdriver adjustment will calibrate the sensor for all single-
phase or 3-phase applications up to 100hp.

Features

= Can monitor current of motors up to 100Hp
= Fine adjustment with 20-turn pot

= Status LEDs

TYPICAL WIRING DIAGRAM FOR LOAD LOSS DETECTION
oL
L1@® o
F
3PHASE |, 89
VOLTAGE LSR-24/115/230 g (zg
e 5 :
1 dhlHt L2
START sToP
. 1 els
CONTROL ’—f
VOLTAGE
. o

TYPICALWIRING DIAGRAM FOR OVERLOAD DETECTION

oL

L1@® 0
=l
3PHASE 2@ 32
VOLTAGE TSR24115/230 <3
s o
L A 12
START STOP
. ols
oflial
CONTROL
VOLTAGE
° (w) -t
—/ oL

For dimensional drawing see: Appendix, page 511, Figure 14.

Ordering Information

MODEL
LSR-24
LSR-115
LSR-230

LINE VOTAGE
24VAC
115VAC
230VAC

Specifications
Functional Characteristics
Isolation 600VAC rms
Current Adjustment Range

(Typical) 2-100A
Current Adjustment Range

(Min-Max) 0.5-135A
Trip Setpoint Adjustable to +1% range
Input Characteristics
Control Power:
LSR-24 24VAC
LSR-115 115VAC
LSR-230 230VAC

Max Current Ratings
Output Characteristics

Output Contact Rating (SPDT):

Pilot Duty

General Purpose
General Characteristics
Temperature Range
Wire Size

Hole Size

Terminal Torque
Safety Marks

CSA, CSA-NRTL/C
CE

Dimensions

Weight
Mounting Method

135A max. continuous

480VA @ 240VAC
10A

-20° to 70°C (-4° to 158°F)
#12-24AWG

0.725" diameter

71in.-Ibs.

(File #46510)

IEC 60947

H 42.42 mm (1.67"); W 58.42 mm (2.3");
D 90.43 mm (3.56")
0.41b.(6.40z.,181.44 g)

Four #6 screws 3/4" in length

Caution: This product should not be relied upon solely for safety of life or safety applications.

Littelfuse.com/Isrxxx
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LSRU SERIES
Load Sensor @ CE

Description

The LSRU Series is a microcontrollerbased family of load
sensors. The LSRU family of products employ three basic
types of control logic: motor control logic, alarm logic and feed
control logic.

Motor Control Logic

Several combinations of functions are available in the LSRU,
including overcurrent and undercurrent or either overcurrent
or undercurrent with variable trip, restart or extended restart
delay settings. These various versions of the LSRU trip on the
respective fault and then automatically reset after the restart
delay expires, in preparation for the next motor start. LSRUs
do not trip on undercurrent when the load turns off, this is
recognized as a normal condition.

Alarm Logic

The LSRU-AL simply indicates whether the current is between
the setpoints or outside of the setpoints. This product is best
used with a PLC or other controller where status indication

is desired.

oL Feed Control

1l

(&
B

Amps

OFF
Amps

output
status LED

% Littelfuse | MotorSaver'

Wiring Diagram

Le %5 The LSRU-FC is a load monitor intended to control feeder
e L2e §§ mechanisms in a variety of applications. It stops the feeder
L3e ?5’ l1=8 when the grinder, chipper, saw, auger, etc. nears overload. When
U _dhdh L2 the load is reduced to a preset level, the feeder is restarted.
START -
. % Features & Benefits
CONTROL Lo
VOLTAGE —~ m FEATURES BENEFITS
e M) Jg_f LED indicator Visual indication of relay status

Eliminates the need for a stand alone current
Built in current sensor transformer and also provides isolation between the

For dimensional drawing see: Appendix, page 511, Figure 14. H DV
g PP pag g monitored and control circuits

Adjustable current Provides ability to precisely set the current trip point
sensing range for any application

Ordering Information
See next page.
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Ordering Information

MODEL LINE VOTAGE CURRENT RANGE DESCRIPTION
LSRU-024-AL-2 24VAC 5-25A Alarm logic
LSRU-024-AL-3 24VAC 25-100A Alarm logic
LSRU-115-AL-1.5 115VAC 0-10A Alarm logic
LSRU-115-AL-2 115VAC 5-25A Alarm logic
LSRU-115-AL-3 115VAC 25-100A Alarm logic
LSRU-115-FC-1.5 115VAC 0-10A Feed control logic
LSRU-115-0T-1.5 115VAC 0-10A Motor control logic with overcurrent trip, adj trip delay (0.5-60s)
LSRU-115-0T-2 115VAC 5-25A Motor control logic with overcurrent trip, adj trip delay (0.5-60s)
LSRU-115-0T-3 115VAC 25-100A Motor control logic with overcurrent trip, adj trip delay (0.5-60s)
LSRU-115-0R-1.5 115VAC 0-10A Motor control logic with overcurrent trip, adj restart delay (0.5-300s, manual)
LSRU-115-0R-2 115VAC 5-25A Motor control logic with overcurrent trip, adj restart delay (0.5-300s, manual)
LSRU-115-UE-2 115VAC 5-25A Motor control logic with undercurrent trip, adj ext restart delay (2-300m, manual)
LSRU-115-UT-2 115VAC 5-25A Motor control logic with undercurrent trip, adj trip delay (0.5-60s)
LSRU-115-UT-3 115VAC 25-100A Motor control logic with undercurrent trip, adj trip delay (0.5-60s)
LSRU-115-UR-2 115VAC 5-25A Motor control logic with undercurrent trip, adj restart delay (0.5-300s, manual)
LSRU-115-0U-1.5 115VAC 0-10A Motor control logic with overcurrent and undercurrent trip
LSRU-115-0U-2 115VAC 5-25A Motor control logic with overcurrent and undercurrent trip
LSRU-115-0U-3 115VAC 25-100A Motor control logic with overcurrent and undercurrent trip
PART # KEY
0 = Overcurrent Trip 1.5=0-10 Amps
U =Undercurrent Trip 2=5-25 Amps
T = Adj. Trip Delay (0.5-60 seconds) 3=25-100 Amps

] R = Adj. Restart Delay (0.5-300 seconds, Manual)

© E=Adj. Extended Restart Delay (2-300 minutes, Manual)

2

[TT)

7]

[=] T -

= Specifications

5 Functional Characteristics General Characteristics

S lsolation 600VAC rms Temperature Range -40° to 70°C (-40° to 158°F)

= Power 2 Watts Wire Size #12-20AWG

g Motor Acceleration Time 2 seconds Hole Size 0.725" diameter

= When not selected as Terminal Torque 7in.-Ibs.

E an option: Safety Marks

2 Fixed Trip Delay 0.5 second CSA, CSA-NRTL/C (File #46510)

2 (-AL,-FC) 1 second CE
Fixed Restart Delay 1 second Dimensions H 42.42 mm (1.67"); W 58.42 mm (2.3");
(-AL only) as soon as current is within limits D 90.43 mm (3.56")
(-FC only) 0.5 second Weight 0.51b.(80z.,226.89)
Input Characteristics Mounting Method Four #6 screws 3/4" in length
Control Power 24VAC or 115VAC
Output Characteristics Caution: This product should not be relied upon solely for safety of life or safety applications.
Output Contact Rating (SPDT)
Pilot Duty 480VA @ 240VAC
General Purpose 10A @ 240VAC
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LSRX / LSRX-C SERIES

Self-Powered Load Sensor, Low-Cost ®CE
Proof Relay

Description

The LSRX/LSRX-C Series are AC current sensors designed to
energize the output contact whenever 4.5 Amps or greater is
present. The LSRX/LSRX-C Series is used commonly as an AC
current proof relay to indicate if a motor is operating. It can also
be used to interlock fans, compressors and motors; to indicate
equipment status such as feed rates, tool wear, loss of prime

on pumps, mixer viscosity and all types of current sensing
conditions or to stage pump motors, chillers, or other machinery.

Rating
A @ 240VAC,
B300

te Code
DotieI27
us

C
£68520
MODEL LSRX

This device combines a current transformer (CT), transducer
and high current output relay together to switch alarm circuits,
contactors and most resistive or inductive loads. The LSRX/
LSRX-C Series can perform the function of an auxiliary contact,
yet has the advantages of universal application and isolation.

Features & Benefits
FEATURES BENEFITS

Eliminates need for separate control voltage. Draws

Self-powered power from wire being monitored

Wiring Diagram

Quick-connect terminals  Saves time at installation

LED indication Visual indication of relay status
MOTOR Built in current sensor Eliminates the need for a stand alone current
will monitor up to transformer and also provides isolation between
Mo 200A loads the monitored and control circuits
: INDICATOR .
1 O LIGHT Accessories
LSRX-C : —
1 a Informer IR Kit-36 (36" infrared adapter cable)
. Attaches to the face of the unit to provide P
remote diagnostics without opening the panel. 2
® & CONTROL ‘f|
L1 L2 L3 NOERCE] =
INPUT . =
POWER Specifications S
Input Characteristics g
Operating Current 5-200A Continuous b3
For dimensional drawing see: Appendix, page 511, Figure 13. Minimum Pull-in Current 4 5A (typical), 7.0A (max)* s
Power Induced from AC conductor ’c’
Output Characteristics @
Relay Output Rating Z
(SPST - Form A) 2
Pilot Duty 480VA @ 240VAC, B300
Ordering Information General Purpose 5A @ 240VAC
Electrical Life 1x10°
MODEL DESCRIPTION Mechanical Life 1x107
LSRX Fast-on terminal Ivll)aximum Conductor .
. iameter 7in.
LSRX-C Depluggable screw terminals Output Terminals
LSRX-0EM Fast-on terminals, 10 paCk LSRX 0.25" quick.connect fast-ons
LSRX-C depluggable screw terminals
Torque Rating 3.01in.-Ibs.
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LSRX / LSRX-C SERIES

General Characteristics
Temperature Range:

Operating -20° to 70°C (-4° to 158°F)

Storage -40° to 80°C (-40° to 176°F)

Hole Size 0.72" diameter

Wire Size 12-26 AWG

Output Relay Status Indicator LED

Relative Humidity 10-95%, non-condensing per IEC 68-2-3

Standards Passed
Electrostatic Discharge (ESD) |EC 61000-4-2, Level 2, 4kV contact, 4kV air
Fast Transient Burst IEC 61000-4-4, Level 3, 2kV power,

1kV input/output

Surge

IEC 61000-4-5, Level 3, 2kV line-to-line;
2kV line-to-ground

Safety Marks

UL UL508 Recognized (File #E68520)

CE IEC 60947

Dimensions H68.58 mm (2.7"); W 28.7 mm (1.13");
D 63.5mm (2.5")

Weight 0.31b.(4.8 0z., 136.08 g)

Mounting Method Surface Mount

*Conductors may be looped for smaller motor applications.

AC SYSTEM MONITORS/LOAD SENSORS
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ECS SERIES

Current Sensors

Wiring Diagram

L1 N/L2

Vv

- +

|>‘_> I< I W

% AT

o

% Al
S R

o & iy

© L

For dimensional drawing see: Appendix, page 513, Figure 34.

Ordering Information
See next page.

CERNE

Description

The ECS Series of single-phase AC current sensors is a universal,
overcurrent or undercurrent sensing control. Its built-in toroidal
sensor eliminates the inconvenience of installing a stand-alone
current transformer. Includes onboard adjustments for current
sensing mode, trip point, and trip delay. Detects over or
undercurrent events like locked rotor, loss of load, an open heater
or lamp load, or proves an operation is taking place or has ended.

Operation

Input voltage must be supplied at all times for proper operation.
When a fault is sensed throughout the trip delay, the output
relay is energized. When the current returns to the normal run
condition or zero, the output and the delay are reset. If a fault is
sensed and then corrected before the trip delay is completed,
the relay will not energize and the trip delay is reset to zero.

Adjustment

Select the desired function, over or under current sensing.

Set the trip point and trip delay to approximate settings. Apply
power to the ECS and the monitored load. Turn adjustment and
watch the LED. LED will light; turn slightly in opposite direction
until LED is off. Adjustment can be done while connected to the
control circuitry if the trip delay is set at maximum. To increase
sensitivity, multiple turns may be made through the ECS's
toroidal sensor. The appropriate trip point range is determined by
multiplying the amperage load by the number of turns/passes
through the toroidal sensor. When using an external CT, select

:i;vg\llt:iirrem a 2VA, 0-bA output CT rated for the current to be monitored.

l< = Undercurrent Select ECS adjustment range 0. Pass one secondary wire

W = Insulated Wire Carrying lead through the ECS toroid and connect the secondary leads
Monitored Current together.

Relay contacts are isolated. Features & Benefits
Arrow on the toroid points

toward the load. FEATURES BENEFITS

Eliminates need to install stand-alone
current transformer and provides isolation from
monitored circuit

Built-in toroidal
current sensing

Encapsulated Protects against shock, vibration, and humidity

Adjustable mode, trip
point and trip delay

10A, SPDT isolated
relay output

Provides flexibility for use in many applications

Allows control of AC voltage loads

Accessories
\// P1015-13 (AWG 10/12), P1015-64 (AWG 14/16),
' P1015-14 (AWG 18/22) Female Quick Connect
,\' J These 0.25 in. (6.35 mm) female terminals are
& ,,rz constructed with an insulator barrel to provide
' strain relief.

© 2023 Littelfuse, Inc.
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Ordering Information

MODEL SENSING INPUT VOLTAGE TRIP POINT ADJUSTABLE TRIP DELAY SENSING DELAY ON STARTUP
ECS20BC Selectable, over or undercurrent 24VAC 0.5-5A 0.5-50s 1s
ECS21BC Selectable, over or undercurrent 24VAC 2-20A 0.5-50s 1s
ECS2HBC Selectable, over or undercurrent 24VAC 5-50A 0.5-50s 1s
ECS30AC Selectable, over or undercurrent 24VDC 0.5-5HA 0.150 - 7s 1s
ECS40A Selectable, over or undercurrent 120VAC 0.5-5A 0.150 - 7s Os
ECS40AC Selectable, over or undercurrent 120VAC 0.5-5HA 0.150 - 7s 1s
ECS40BC Selectable, over or undercurrent 120VAC 0.5-5A 0.5-50s 1s
ECS41A Selectable, over or undercurrent 120VAC 2-20A 0.150- 7s 0Os
ECS41AC Selectable, over or undercurrent 120VAC 2-20A 0.150 - 7s 1s
ECS41BC Selectable, over or undercurrent 120VAC 2-20A 0.5-50s 1s
ECS41BD Selectable, over or undercurrent 120VAC 2-20A 0.5-50s 2s
ECS41BH Selectable, over or undercurrent 120VAC 2-20A 0.5-50s Bs
ECS4HBC Selectable, over or undercurrent 120VAC 5-50A 0.5-50s 1s
ECS4HBH Selectable, over or undercurrent 120VAC 5-50A 0.5-50s Bs
ECS60AH Selectable, over or undercurrent 230VAC 0.5-5A 0.150 - 7s Bs
ECS60BC Selectable, over or undercurrent 230VAC 05-5A 0.5-50s 1s
ECS61BC Selectable, over or undercurrent 230VAC 2-20A 0.5-50s 1s
ECS6HAH Selectable, over or undercurrent 230VAC 5-50A 0.150 - 7s Bs
ECSH21F2.5C Overcurrent 24VAC 2-20A 2.5 1s
ECSH30AC Overcurrent 24VDC 0.5-5A 0.150-7s 1s
ECSH31AD Overcurrent 24VDC 2-20A 0.150 - 7s 2s
ECSH31F.08D Overcurrent 24VDC 2-20A 0.08s 2s
ECSH3HF0.08D Overcurrent 24VDC 5-50A 0.08s 2s
ECSH34F.08C Overcurrent 24VDC 4A non-adjustable 0.08s 1s
ECSH40A Overcurrent 120VAC 0.5-5A 0.150-7s Os
£ ECSH40AC Overcurrent 120VAC 0.5-5A 0.150 - 7s 1s
g ECSH40AD Overcurrent 120VAC 0.5-5A 0.150-7s 25
& ECSH4IAC Overcurrent 120VAC 2-20A 0.150-7s 1s
E ECSH41AD Overcurrent 120VAC 2-20A 0.150-7s 2s
é ECSH41BC Overcurrent 120VAC 2-20A 0.5-50s 1s
g ECSH41F.08D Overcurrent 120VAC 2-20A 0.08s 2s
S ECSH4HAD Overcurrent 120VAC 5-50A 0.150-7s 2s
g ECSH4HF.08D Overcurrent 120VAC 5-50A 0.08s 2s
E ECSHG1AD Overcurrent 230VAC 2-20A 0.150-7s 2s
E ECSL31A Undercurrent 24VDC 2-20A 0.150 - 7s 0s
< ECSL40AC Undercurrent 120VAC 05-5A 0.150 - 7s 1s
ECSL40B Undercurrent 120VAC 0.5-5A 0.5-50s 0s
ECSL40BH Undercurrent 120VAC 0.5-5A 0.5-50s Bs
ECSL41A Undercurrent 120VAC 2-20A 0.150-7s Os
ECSL41AD Undercurrent 120VAC 2-20A 0.150-7s 25
ECSH4HAD Overcurrent 120VAC 5-50A 0.150 - 7s 2s
ECSL41AH Undercurrent 120VAC 2-20A 0.150 - 7s Bs
ECSL4HAC Undercurrent 120VAC 5-50A 0.150 - 7s 1s
ECSL4HBH Undercurrent 120VAC 5-50A 0.5-50s Bs
ECSL6TAH Undercurrent 230VAC 2-20A 0.150-7s Bs
ECSL6HAC Undercurrent 230VAC 5-50A 0.150 - 7s 1s

If you don't find the part you need, call us for a custom product 800-843-8848
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Specifications Function Diagrams
Sensor
Type Toroidal through hole wiring Overcurrent Sensing
Mode Over or undercurrent, switch selectable onthe  1p A\l R
unit or factory fixed /TD '_"4\_ NO = Normally Open
Trip Point Range 0.5-50Ain 3 adjustable ranges or fixed oG Pire Contact
Tolerance NO f- A > L NC=Normally Closed
Adjustable Guaranteed range NC — Contact
Fixed 0.5 - 25A: 0.5A or +5% whichever s less; A= gfnéiag Delay On
26 - 50A: £2.5% . a p
Maximum Allowable Current Steady — 50A turns; ereurrent Sensing R 1? j:II'—rrilp PD;iI:ty
Inrush — 300A turns for 10s D) R — Roeot
Trip Point Hysteresis =15% TP ; _:\C -— j': OC = Monitored Current
Trip Pointvs. Temperature ~ +5% 88 « A >
Response Time <75ms NG  —
Frequency 45/500 Hz
Type of Detection Peak detection
Trip Delay
Type Analog
Range
Adjustable 0.150 - 7s; 0.5 - 50s (guaranteed ranges)
Factory Fixed +/-10%
Delay vs. Temperature +15%

Sensing Delay on Startup Factory fixed 0 - 6s: +40%, -0%

Input
Voltage 24,120, or 230VAC; 12 or 24VDC
Tolerance
12VDC & 24VDC/AC -15-20%
120 & 230VAC -20-10%
AC Line Frequency 50/60 Hz
Output 2
Type Electromechanical relay 2
Form Isolated, SPDT 9
Rating 10A resistive @ 240VAC; 1/4 hp @ 125VAC; =
1/2 hp @ 250VAC §
Life Mechanical — 1 x 10°; Electrical - 1 x 10° =
Protection =
Circuitry Encapsulated g
Isolation Voltage > 2500V RMS input to output )
Insulation Resistance >100 MQ =
Mechanical a
Mounting Surface mount with two #6 (M3.5 x 0.6) screws §
Dimensions H 88.9mm (3.5"); W63.5 mm (2.5"); 3
D 445 mm (1.75")
Termination 0.251n. (6.35 mm) male quick connect
terminals (5)
Environmental
Operating/Storage
Temperature -40° t0 60°C / -40° to 85°C
Humidity 95% relative, non-condensing
Weight =6.40z(181g)
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Current Sensors CERN @

Description

The ECSW Series of single-phase, AC window, current sensors
includes adjustable overcurrent and undercurrent trip points.
Detects locked rotor, jam, loss of load, an open heater or

lamp load, a broken belt, or loss of suction. LED's aid in trip
point adjustment and provide fault indication. The built-in
toroidal sensor eliminates the need for an external current
transformer. The output can be electrically latched after a fault,
or automatically reset. Remote resetting of a latched output

by removing input voltage. The unit includes switch selectable
zero current detection and normally de-energized or energized

Wiring Diagram output. operation: Time de_lay_s are included to improve operation
gy e oL and eliminate nuisance tripping.
1 o,
oy — — oy —2 Features & Benefits
g m— = = FEATURES BENEFITS
L_ICs '
ECSW : Eliminates need to install stand alone

Built-in toroidal

e : - current transformer and provides isolation from
----c-Eé—— OL CRi -Mcc . current sensing monvtored circuit
NO - . I .
j . g n . Encapsulated Protects against shock, vibration, and humidity
NCL_s cRe uil+ LED indication I\gsiuczgt:g(njication for trip point adjustment and fault
Vv
RsW - . . User selectable zero current detection, latched
FSW NILZ g Multiple switch normall ’ ) ' |
y de-energized, or energized output adds
|| __L. selectable features application flexibiity
MC = Motor Contactor RSW = Reset Switch Adjustable trip delay rEg:inj(;nCat((:el_snnuisance tripping and prevents
M = Motor FSW = Fan or Float Contacts piacyciing
F = Fuses CR = Control Relay Isolated 10A, SPDT Allows control of loads for AC or DC voltages
OL = Overload CS = Current Sensor output contacts g
» MCC = Motor Contactor Coil
- ~ ~ .
S v Operation
2 - - When the input voltage is applied, sensing delay on startup
= lc) . . . .
z _ begins and the output transfers (if normally energized is
2| ™ ald v =Voltage lected). Upon completion of the startup delay, sensing of
S ® I> = Adjustable Overcurrent s€liectea). Upon compietion of the startup delay, sénsing o
5 AT 7LD | l< = Adjustable Undercurrent the monitored current begins. As long as current is above
3 |®> ) o W = Monitored Wire ulndlercurrent_tnp point and below the over‘currlen‘t trip point
= FI [[3 AT - Adjustable Trip Delay (inside the window), the output relay remains in its normal
g g I< J oL g operating condition and both red LED's are OFF. The green LED
s = glows when the output is energized. If current varies outside
= the window, the associated red LED glows, and the trip delay
% For dimensional drawing see: Appendix, page 513, Figure 34. begins. If the current remains outside the window for the full
Q
< . .
Ordering Information
MODEL INPUT VOLTAGE TRIP POINT ADJUST.  TRIP DELAY SENSING DELAY ON STARTUP CONNECT.
ECSW3LABT 24VDC 0.5-5A 0.150 - 7s 0.1s Terminal blocks
ECSW4HBHT 120VAC 5-50A 0.5-50s Bs Terminal blocks
ECSWALADT 120VAC 0.5-5A 0.150 - 7s 2s Terminal blocks
ECSWALBHT 120VAC 0.5-5HA 0.5-50s Bs Terminal blocks
ECSWAMACT 120VAC 2-20A 0.150 - 7s 1s Terminal blocks
ECSWAMBHT 120VAC 2-20A 0.5-50s Bs Terminal blocks
ECSW4MBGT 120VAC 2-20A 0.5-50s Bs Terminal blocks
ECSW6MBHT 230VAC 2-20A 0.5-50s Bs Terminal blocks

If you dont find the part you need, call us for a custom product 800-843-8848
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trip delay, the relay transfers to fault condition state. If the
current returns to normal levels (inside the window) during the
trip delay, the red LED goes OFF, the trip delay is reset, and the
output remains in the normal condition.

Reset: Remove input voltage or open latch switch. If zero
current detection is selected, the unit will reset as soon as zero
current is detected.

Operation With Zero Current Detection Enabled: If the
current decreases to zero within the trip delay period, then
zero current is viewed as an acceptable current level. The unit's
output remains in its normal operating state. This allows the
monitored load to cycle ON and OFF without nuisance tripping
the ECSW. Zero current is defined as current flow of less than
250 milliamp-turns.

Note: When zero current detect is selected, the latching
operation of switch SW2 is canceled; the output will not latch
after a fault trip.

Notes on Operation

1. There is no hysteresis on the trip points. The overcurrent
and undercurrent trip points should be adjusted to provide
adequate protection against short cycling.

. If the upper setpoint is set below the lower setpoint, both
red LED's will glow indicating a setting error.

.If zero current detection is selected (SW2 ON), and the
system is wired to disconnect the monitored load, the
system may short cycle. After the unit trips, the load de-
energizes, and zero current is detected. The ECSW resets,
and the load energizes again immediately and may be
short cycled.

. The sensing delay on start up only occurs when input voltage
is applied. When zero current detection is selected, the trip
delay must be longer than the duration of the inrush current
or the unit will trip on the inrush current.

Typical Pump or Fan Protection Circuit Operation

Window Current Sensing: With the ECSW connected as
shown in the diagram, a load may be monitored and controlled
for over and undercurrent. The ECSW Series’ on board CT (CS)
may be placed on the line or load side of the contactor. The
ECSW selection switches are set for zero current sensing (see
Selector Switch SW2) and the output selection is normally de-
energized (see Selector Switch SW3). The input voltage (V) is
applied to the ECSW continually. As the control switch (FSW) is
closed, the input voltage (V) is applied to the motor contactor
coil (MCC), and the motor (M) energizes. As long as the current
remains below the overcurrent and above the undercurrent

trip points, the ECSW's output contacts remain de-energized.

If the load current should rise above or fall below a trip point,

®A Littelfuse
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for the full trip delay, the normally open (NO) contact will

close, energizing the control relay (CR) coil. The CR normally
closed contact (CR1) opens and the MCC de-energizes and

CR latches on through its normally open contacts (CR2). Reset
is accomplished by momentarily opening the normally closed
reset switch (RSW).

Note: If the current falls to zero within the trip delay, the ECSW
remains de-energized. The sensing delay on startup occurs

when input voltage is applied therefore trip delay must be longer
than the duration of the motor’s inrush current. The external
latching relay CR2 is required in this system to prevent rapid
cycling. A timer can be added to provide an automatic reset.

Selector Switch

ON -«>» OFF
1| Not Used
SW1 || Latched
SW2 || Zerol
SW3 | M | Output - Normally Energized

Mode Selection Switches
SW1 = Latched or Auto reset selector
OFF - Automatic reset after a fault
ON - Output relay latches after a fault trips the unit
SW2 = Zero current detection (below 250 mA)
OFF - Zero current detection disabled
ON - Zero current detection enabled
SW3 = Qutput during normal operation
OFF - Output relay de-energized
ON - Output relay energized

© 2023 Littelfuse, Inc.
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Specifications
Sensor
Type

Mode

Trip Point Range
Tolerance

Maximum Allowable Current

Time Point vs Temp.
& Voltage
Response Time
Frequency
Type of Detection
Zero Current Detection
Time Delay
Range

Tolerance

Sensing Delay On Start Up
Tolerance

Delay vs. Temp. & Voltage
Input

Voltage

Tolerance

12VDC & 24VDC/AC

120 & 230VAC

AC Line Frequency
Output

Type

Mode: Switch Selectable
ON

OFF

Form
Rating

Life
Latch
Type
Reset
Function

Protection Relays
Current Monitoring Relays and Transducers

Toroid, through hole wiring for up to #4 AWG
(21.1 mm?) THHN wire

Over & undercurrent trip points

(window current sensing)

0.5-50Ain 3 adjustable ranges

Guaranteed range

Steady - 50A turns; Inrush - 300A turns for 10s

+5%

<75ms

45/500 Hz

Peak detection

< 250mA turns typical

0.15-50s in 2 adjustable ranges

or 0.1 - 50s fixed

Adjustable: guaranteed range; Fixed: +10%
Fixed = 0.1 - B6sin 1s increments

+40% -0%

+15%

24,120, or 230VAC; 12 or 24VDC

-15% - 20%
-20% - 10%
50/60 Hz

Electromechanical relay

Energized during normal operation,
de-energized after a fault

De-energized during normal operation,
energizes during a fault

Isolated, SPDT

10A resistive @ 240VAC; 1/4 hp @ 125VAC;
1/2 hp @ 250VAC

Mechanical - 1 x 105; Electrical - 1 x 10°

Electrical
Remove input voltage
Switch selectable latching function

Protection

Surge

Circuitry

Isolation Voltage
Insulation Resistance
Mechanical
Mounting
Dimensions

Termination

Environmental

Operating/Storage
Temperature

Humidity

Weight

IEEE C62.41-1991 Level A
Encapsulated

> 2500V RMS input to output
>100 MQ

Surface mount with two #6 (M3.5 x 0.6) screws
H88.9mm(3.5"); W63.5mm (2.5");

D 44.5mm (1.75")

0.197 in. (5 mm) terminal blocks for up to #12
(3.2 mm?) AWG wire

-40° t0 60° C/-40° to 85° C
95% relative, non-condensing
=6.40z(181g)
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TCS SERIES
Current Sensor CERN @

Description

The TCS Series is a low cost method of go/no go current
detection. It includes a solid-state output to sink or source

C CURRENT ' current when connected directly to a standard PLC digital input
module. Its normally open or normally closed output can also be
used to control relays, lamps, valves, and small heaters rated up
to 1A steady, 10A inrush. The TCS is self-powered (no external
power required to operate the unit) and available with an
adjustable actuation range of 2 - 20A or factory fixed actuation
points from 2 - 45A.

Operation

Normally Open:\When a current equal to or greater than the
actuate current is passed through the toroidal sensor, the output
closes. When the current is reduced to 95% of the actuate

Wiring Diagram current or less, the output opens.
POSITIVE SWITCHING NEGATIVE SWITCHING NormaIIy Closed: When the current through the toroid is equal
to or greater than the actuate current, the output opens. When
§ the current is reduced below 95% of the actuate current, the
m 3 g output closes. To increase sensitivity, multiple turns may be
- made through the TCS's toroidal sensor. The trip point range is
(@) % divided by the number of turns through the toroidal sensor to

e NIL2 create a new range. When using an external CT, select a 2VA,
1 0-20A output CT rated for the current to be monitored. Select
TCS adjustment range 0. Pass one secondary wire lead through

the TCS' toroid and connect the secondary leads together.

SINKING Features & Benefits

FEATURES BENEFITS
{-/= |\-/°|atd Self powered No control voltage is required to operate the unit
=Voltage . .
PS = Power Supply Totally solid state No moving parts to arc and wear out over time and
PLC = PLC Digital Input Module and encapsulated gﬁﬁaﬁjﬂﬁtﬁf 1o protect against shock, vibration,
. Solid state output to sink or source current can
E:gfgnnect directly be connected directly to a standard PLC digital
input module

1A steady, 10A inrush
solid-state output

Provides 100 million operations in typical conditions

Complete isolation
between sensed current

Monitored AC conductor and control circuit
must be insulated.

Allows you to monitor a load in a separate
lectrical system

SHOSN3IS AV01/SHOLINOIN INILSAS IV

For dimensional drawing see: Appendix, page 513, Figure 35.

Ordering Information

MODEL OUTPUT VOLTAGE =~ ACTUATE CURRENT  OUTPUT FORM MODEL OUTPUT VOLTAGE =~ ACTUATE CURRENT  OUTPUT FORM
TCSG2A | 3to50VDC Fixed, 2A Normally open TCSH2B 24 to 240VAC Fixed, 2A Normally closed
TCSGAA | 3to50VDC 2-20A adjustable Normally open TCSH5B 24 to 240VAC Fixed, A Normally closed
TCSGAB | 3to50VDC 2-20A adjustable Normally closed TCSHAA 24 to 240VAC 2-20A adjustable Normally open
TCSH2A | 24 to 240VAC Fixed, 2A Normally open TCSHAB 24 t0 240VAC 2-20A adjustable Normally closed

If you don't find the part you need, call us for a custom product 800-843-8848
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TCS SERIES

Accessories

P1023-6 Mounting bracket
The 90° orientation of mounting slots makes
installation/removal of modules quick and easy.

P1015-64 (AWG 14/16)

Female Quick Connect

These 0.25 in. (6.35 mm) female terminals are
constructed with an insulator barrel to provide
strain relief.

P1015-18 Quick Connect to Screw Adapter
Screw adapter terminal designed for use with
all modules with 0.25 in. (6.35 mm) male quick
connect terminals.

C103PM (AL) DIN Rail
35 mm aluminum DIN rail available in a 36 in.
(91.4 cm) length.

P1023-20 DIN Rail Adapter
Allows module to be mounted on a 35 mm DIN
type rail with two #10 screws.

Function Diagram

R
- TP =Trip Point
OC = Monitored Current

NO = Normally Open Output

NC = Normally Closed Output
R = Reset

Protection Relays
Current Monitoring Relays and Transducers

Specifications
Sensor

Type

Current to Actuate

Reset Current

Maximum Allowable Current

Actuate Current vs. Temp.

& Voltage
Response Times

Burden
Output
Type
Form
Rating
Voltage

Voltage Drop

Protection

Circuitry

Dielectric Breakdown
Insulation Resistance
Mechanical

Mounting

Dimensions

Termination
Sensor Hole

Environmental

Operating/Storage
Temperature

Humidity

Weight

Toroid, through hole wiring, alternating current,
monitored wire must be properly insulated
Adjustable: - 2 - 20A, guaranteed range

Fixed: - 2 - 45A, +0/-20%

= 95% of the actuate current

Steady - 50A turns

Inrush - 300A turns for 10s

<+5%

Overcurrent - <200ms
Undercurrent-< 1s
<0.5VA

Solid state

NO or NC

1A steady, 10A inrush

AC - 24 to 240VAC +10/-20%
DC-3t050VDC

ACNO &NC-=25V
DCNO&NC-=1.2V

Encapsulated
> 2000V RMS terminals to mounting surface
>100 MQ

Surface mount with one #10 (M5 x 0.8) screw
H50.8mm (2"); W50.8 mm (2");

D 445 mm (1.75")

0.251n. (6.35 mm) male quick connect
terminals (2)

0.36in. (9.14 mm) for up to #4 AWG

(21.1 mm2) THHN wire

-20° t0 60°C / -40° to 85°C
95% relative, non-condensing
=260z(749)
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CurrentTransducers CER @

Description
The TCSA Series is a loop-powered, linear output current
transducer that provides an output that is directly proportional
to the RMS AC current passing through the onboard toroid. The
TCSA provides a 4 - 20mA output over a power supply range of
= 10 - 30VDC. Each unit is factory calibrated for monitoring in one
‘f"f“”“mm of four ranges; 0-5, 0-10, 0-20, or 0-50A. The 0 - 5A range allows
= the use of external current transformers so loads up to 1200AC
L amps can be monitored.

C CURRENT
JRANSDUCER

€ SPAN

o3
2 Operation

The TCSA varies the effective resistance of its output in direct
proportion to the current flowing in the monitored conductor.
The unit is factory calibrated so that 0 amps provides a 4mA
output and full span provides a 20mA output. Zero and span
adjustments are provided for minor calibration adjustments in

Wiring Diagram the field (if required).
Using an External CurrentTransformer (CT)
+ - Select a 2VA, 0 to 5A output CT, rated for the current to be
monitored. Select TCSAB. Pass one of the CT's secondary wire
PS = Power Supply leads through the TCSASs toroid. Connect the CT's secondary
] w Z = Zero Adjust leads together.
2 2 S = Span Adjust
os — W = Insulated Wire Carrying
Monitored Current 20 -
PLC = PLC Analog Input //
or Meter Input 18 /
16
/
14 //
. . . ] . . Output
For dimensional drawing see: Appendix, page 513, Figure 35. mA 12 g
10 4 3
m
8 7 =
g
6/ =
- =
0 1 2 3 4 5 @
Ordering Information 2 4 6 8 0 5
4 8 12 16 20 :c’
MODEL CURRENT RANGE 10 20 30 40 50 7]
Monitored =
TCSAS 0-5A Current . A g
Amps a
TCSA10 0-10A
TCSA20 0-20A Features
TCSAS0 0-50A = Monitors 0 - 50A in 4 ranges

If you don't find the part you need, call us for a custom product 800-843-8848 . LF)OD powered from 10 to 30vVDC
= Linear output from 4 - 20mA
= Zero & span adjustments

= Complete isolation between sensed current & control circuit
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TCSA SERIES

Accessories

P1023-6 Mounting bracket
The 90° orientation of mounting slots makes
installation/removal of modules quick and easy.

P1015-64 (AWG 14/16)

Female Quick Connect

These 0.25 in. (6.35 mm) female terminals are
constructed with an insulator barrel to provide
strain relief.

P1015-18 Quick Connect to Screw Adapter
Screw adapter terminal designed for use with
all modules with 0.25 in. (6.35 mm) male quick
connect terminals.

C103PM (AL) DIN Rail
35 mm aluminum DIN rail available in a 36 in.
(91.4 cm) length.

P1023-20 DIN Rail Adapter
Allows module to be mounted on a 35 mm DIN
type rail with two #10 screws.

Protection Relays
Current Monitoring Relays and Transducers

Specifications
Sensor
Type

Monitored AC Current
Ranges

4 Factory Calibrated Ranges

Factory Calibration

Maximum Allowable Current

Repeat Accuracy

Response Time

Burden

AC Line Frequency
0-20A/21-50A

Temperature Coefficient

Output

Type: Series Connection

Range

Sensor Supply Voltage*
Momentary Voltage
Zero Adjust

Span Adjust
Adjustment
Protection

Dielectric Breakdown
Insulation Resistance
Polarity

Mechanical

Mounting

Dimensions

Termination
Sensor Hole

Environmental

Operating/Storage
Temperature

Humidity

Weight

Toroid, through hole wiring, alternating current,
monitored conductor must be properly insulated
0-50A

0-5A,0-10A,0-20A, or0-50A

<+2% of full scale

Steady — 50A turns;

Inrush — 300A turns for 10s

<+0.25% of full scale under fixed conditions
= 300ms

<0.5VA

20 - 100Hz / 30 - 100Hz
+0.05%/°C

Current directly proportional to
monitored current

4-20mA

10to 30VDC

40VDC for Tm

=3.75-4.25mA

18mA - 22mA

Mini-screw, 25-turn potentiometer

> 2000V RMS terminals to mounting surface
> 100 MQ
Units are reverse polarity protected

Surface mount with one #10 (M5 x 0.8) screw
H50.8 mm(2.0"); W 50.8 mm (2.0");

D 44.5mm(1.75")

0.25in. (6.35 mm) male quick connect terminals
0.36 in. (9.14 mm) for up to #4 AWG (21.1 mm?)
THHN wire

-30° to 60°C/-40° to 85°C
95% relative, non-condensing
=240z(68g)

*Minimum loop-power supply voltage equals the minimum sensor voltage 10VDC plus the
voltage drop developed across all the other loop devices at 20mA.
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DCSA SERIES

CurrentTransducers

Current
Transducer I

Wiring Diagram

CONNECTION FOR 4 - 20 MA LOOP

S o
F E LCSC10T12
Current Sensor
DCSA50
Connect One:
A=1to 5VDC
+C D B =2to 10VDC
o

AD

AD = Instrument, Meter,
or PLC Input
PS = Power Supply

To LCSC10T12 Current Sensor

’ - Jumper used when current
source is not LCSC10T12

CONNECTION FOR ANALOG
VOLTAGE OUTPUT

Connect One:
A =1to5VDC
B =2to 10VDC

AD [-

AD = Instrument, Meter,
or PLC Input
PS = Power Supply

For dimensional drawing see: Appendix, page 513, Figure 36.

P Littelfuse
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CERNE

Description

The DCSA Series is a loop-powered, linear output current
transducer that provides an output that is directly proportional to
the RMS AC current passing through the LCSC10T12 sensor. The
DCSA Series provides either an analog current or voltage: 4-20
mA, 1 to 5VDC, or 2 to 10VDC. Each unit is factory calibrated

for monitoring (with the LCSC10T12 connected) in one of four
ranges; 0-5, 0-10, 0-20, or 0-50A. Zero and span adjustments
allow field calibration if needed. The DCSA Series mounts on
both DIN 1 and DIN 3 rails.

Operation

The DCSA Series varies the effective resistance of its output

in direct proportion to the current flowing in the conductor
monitored by the LCSC10T12. Connecting the power supply to
terminals C & D provides a 4 to 20mA DC current. Connect the
power supply to terminals C & A to get 1 to 5VDC at terminal D.
Connect the power supply to terminals C & B to get 2 to 10VDC
at terminal D.

Features

= Mounts on DIN 1 or DIN 3 rail

= 0-50A in 4 ranges using LCSC10T12 sensor
= | oop powered from 10 to 30VDC

= |inear output from 4-20mA, 1-10VDC

= Zero & span adjustments

= Separate sensor & control unit

Accessories

LCSC10T12 Toroidal Current Sensor
Remote monitoring of currents up to 50A.

Ordering Information

MODEL ComnenT RANGEWITH — \puT RANGE (FTO )
DCSAS 0-5A 0-5mA AC

DCSAZ0 0-20A 0-20mA AC

DCSASO 0-50A 0-50mA AC

If you don't find the part you need, call us for a custom product 800-843-8848

© 2023 Littelfuse, Inc.
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DCSA SERIES

Specifications
Input

Ranges (without
LCSC10T12 connected)

4 factory calibrated ranges
inmA AC

Factory calibration
Repeat Accuracy
Response Time

Temperature Coefficient
Input to Output

Output

Type

Analog

Range

Supply Voltage*

Momentary Voltage

Zero Adjust

Span Adjust

Adjustment

Protection

Dielectric Breakdown

Insulation Resistance

Polarity

Mechanical

Mounting

Termination

Wire clamp

Environmental

Operating/Storage
Temperature

Humidity

Weight

Protection Relays
Current Monitoring Relays and Transducers

0-5mA, 0-10mA, 0-20mA, or 0-50mA AC
+0.5% of full scale

+0.25% of full scale under fixed conditions
=300ms

+0.05%/°C

Not isolated

Current directly proportional to input current
4-20mA, or 1to 5VDC or 2 to 10VDC

10to 30VDC

40VDC for Tm

=3.75-4.25mA

18mA - 22mA

Mini-screw, multi-turn potentiometer

> 2500V RMS terminals to mounting surface
>100 MQ

Units are reverse polarity protected

DIN 1 & DIN 3 rail mounting

For 22 - 14AWG (.336 mm? ... 2.5 mm?)

-30° to 60°C / -40° to 85°C

95% relative, non-condensing
=160z(45.4¢)

Accessory - LCSC10T12 Toroidal Sensor

Number of Turns
Nominal Output Current
Full Range
Maximum Allowable Current
Burden
Frequency
0-20A/21-50A
Sensor Hole

Weight

1000

0-50mA
Steady 50A turns; Inrush 300A turns for 10s
<0.5VA

20/100 Hz / 30/100 Hz

0.36in. (9.14 mm) for up to #4 AWG
(21.1 mm?) THHN wire
=10z(28.39)

*Minimum loop-power supply voltage equals the minimum sensor voltage 10VDC plus the
voltage drop developed across all the other loop devices at 20mA.

Monitored Current Amps Diagram

50, 20, 10, 5

A
<
A ~
//
25,10,5,25
P
A
7
)
7
0
mA 4 12 20
VDC 2 6 10
Output 1 3 5

Littelfuse.com/dcsa

202

© 2023 Littelfuse, Inc.



Protection Relays % Littelfuse

Current Monitoring Relays and Transducers Expertise Applied | Answers Delivered

LCS10T12 /LPM SERIES
Current Indicators CERN @

Description

The LCS10T12 connected to the LPM12 or LPMG12 indicator

is a low cost, easy to use, go/no-go indication system for the
remote monitoring of current flow. The LCS10T12 is installed

on an adequately insulated wire of the monitored load. Its 12in.
(30.4cm) leads are connected to the LPM12 or LPMG12 panel
mount indicator directly or via customer supplied wires up to 500
feet (152.4m) long.

Operation

When the monitored current is 5A turns, the panel mount LPM
indicator will glow. The LCS10T12 is designed to maximize the
light output of the panel mount indicator. It can be used to
monitor current flow of less than bA by passing the monitored
conductor 2 or more times through the sensor.

CAUTION: The LCS10T12 must be connected to the LPM12
or LPMG12 before current flows to prevent damage or a shock
hazard. Monitored wires must be properly insulated.

Wiring Diagram

Panel mount indicator designed to match the output of the
LCS10T12. The LPM12 and LPMG12 come with 12 in. (30.4 cm)
wires and a one piece mounting clip. Both devices install quickly
ina 0.25 in. (6.35 mm) hole in panels from 0.031 - 0.062 in.
(0.79 - 1.6 mm) thick.

Wire Length: 500 ft.
(152.4m) max.
(Customer Supplied)

CAUTION: The LCS10T12 must Features
be connected to the LPM12 or L .
LPMG12 before current flows = Low cost go/no go indication
to prevent damage or shock = May be connected to wires up to 500 feet (152.4 m) long
hazard. Monitored wires must
be properly insulated. = Remote monitoring of currents up to 50A
LPM 12 = Green or red LED indicator available >
- 3
e - (7]
Specifications &
. o |
Monitored Current E
For dimensional drawing see: Appendix, page 513, Figure 37 and 38. Current Range 2-50AAC =
Wire Passes  Min. Current Max. Current Max. Inrush  Max. Wire Dia. S
1 5A 50A 120A 0.355in. (9.0 mm) g
2 2.5A 25A 60A 0187 in. (4.7 mm) &
3 1.7A 16.6A 40A 0.15 in. (3.8 mm) g
. . 4 1.3A 12.5A 30A 0.125in.(3.2mm) =
Ordering Information 5 5/X 50/X 120/X @
Maximum Current 50A turns continuous 2
UL LA AC Line Frequency 50/60Hz 2
LCS10T12 AC Current Sensor DC Resistance of
Current Limiter 650
LPM12 Red LED Indicator Mechanical
. Sensor Hole 0.36in. (9.14 mm) for up to #4 AWG (21.1 mm?)
[PMG12 Green LED Indicator THHN wire
If you don't find the part you need, call us for a custom product 800-843-8848 Termination 12'in.(30.4 cm) wire leads

Environmental
Operating/Storage
Temperature -40° t0 60°C/-40° to 85°C
Weight LCS:=0.80z(23g)
LPM: =0.2 0z (6 g)
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50R SERIES
Single-Phase Voltage Monitor ce

Description

The 50R Series single-phase voltage monitor has a voltage-

sensing circuit which constantly monitors the single-phase

power for a low voltage condition. Single-phase motors on fans,

compressors, air conditioners, heat pumps, well pumps, sump
e pumps and small conveyor motors are all applicable to the

95.30‘35{;;3&’” 50R Series.

When a harmful condition is detected, the MotorSaver's output
relay is deactivated after a specified trip delay. The output relay
reactivates after power line conditions return to an acceptable
level and a specified amount of time has elapsed (restart
delay). The trip delay prevents nuisance tripping due to rapidly
fluctuating power line conditions.

Features & Benefits

.. . FEATURES BENEFITS
Wiring Diagram o
Proprietary voltage Constant monitoring of single-phase power for a
sensing circuitry low voltage condition

L@ ? o8 - . Prevent nuisance tripping due to rapidly fluctuating
2% l 22 ﬁg’#‘sgggll:)tarﬁ’ddg:én power line conditions and allows staggered start up
20, ® £3 : of multiple motors, after a fault, to prevent a low
[ ! S delay (-2 models) settings voltage condition
,3 ,_.2 m High voltage detection Trips and resets at a fixed percentage of the
N (-9 models setpoint: trip 110%, reset 107%.
50R oLx .
ggg:;ﬁ;e:v;ﬁm e Eliminates the need for a control transformer to step
#.? on some models voltage down to 120 - 240V for a control circuit

o | | STOP START
ox MANUAL 1
.
8 g @ OFF M|_‘

'—

AUTO PILOT CONTACT

For dimensional drawing see: Appendix page 509, Figure 6.

Ordering Information

AC SYSTEM MONITORS/LOAD SENSORS

MODEL LINE VOTAGE DESCRIPTION

50R-100 95-120VAC Fixed trip and restart delay

50R-100-2 95-120VAC Fixed trip and variable restart delay (manual, 2-300s)

50R200 190-240VAC Fixed trip and restart delay

50R2002 190-240VAC Fixed trip and variable restart delay (manual, 2-300s)

50R2003 190-240VAC Fixed restart and variable trip delay (2-30s)

50R20029 190-240VAC Fixed trip and variable restart delay (manual, 2-300s) plus high voltage detection
50R400 380-480VAC Fixed trip and restart delay

50R4002 380-480VAC Fixed trip and variable restart delay (manual, 2-300s)

50R4003 380-480VAC Fixed restart and variable trip delay (2-30s)

50R40029 380-480VAC Fixed trip and variable restart delay (manual, 2-300s) plus high voltage detection
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50R SERIES

Specifications
Inpu