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Over 1000 Littelfuse MotorSaver; PumpSaver;
and SSAC parts added!

New Arc-Flash Relays

AF0500 with zone protection and AF0100 with compact, cost-effective design
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with Bluetooth® capabilities
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Your questions answered, any way you ask them.

Choose your preferred product-selection method from the examples below.
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n MOTOR AND PUMP PROTECTION
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=B BY APPHICALION ... ——————————— Pg 6
APPLICATION COMMON PROBLEMS PRODUCT PROTECTION CATEGORY (PG NO.)
- Insulation breakdown due to vibration and carrosion Ground Fault (pg 43)
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TRANSFORMERS - Overloading and overvoltage E:;Ls;??::g)ounding (pg 61)
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Arc-Flash Relays
FEATURE PGR-8800 | AFO0100 AF0500
Current detection v
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—» By Product Category & Common Questions: Product Selection Guide.......................... Pg 11-41

ARC-FLASH PROTECTION

Select product _ ARC-FLASH DETECTION
STEP 1 category

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

— A d

Sensor Health Monitoring

Select the needed : :
LY |34 features in each — 0 0

catego :
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Overcurrent Detection

o é

I

Find the recommended T __——_ i §
BY133) product for your — fEm ey [ —

application PGR-8800 SERIES AF0500 SERIES D0920

pg. 75 pg. 77 pg. 74
—» By Keyword or Part Number: Alphanumeric IndeXx ..........cocooreerenmesessesesescasencasenss Pg 517-520
Arc-Flash Protection pg 14, 73
ARP Series pg 157
ASQU / ASTU Series pg 270
Brackets & Clips pg 486
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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

- \oltage 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.

w2 2 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 v 4

Fail-Safe Option v v v v v v v v

Harmonic Filtering 4 v (4 v v v v

CT-Loop Monitoring v v v

Insulation Monitoring 4

Ground-Check Monitoring v 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
FEATURE PGR-8800 N N NOTE: Tables are for reference only and include standard and optional configurations.
_--- Please see the respective catalog page for exact product specifications.
v

Current Detection

Point Sensors v v v * Optional
Fiber Optic Sensors v 4

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

© 2020 Littelfuse, Inc. 7 Littelfuse.com/relayscontrols
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FEATURE COMPARISONS

Protection Relays & Controls

B Pump Controllers

FUNCTION

MP8000

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
\oltage 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

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

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 931-INSIDER-P 232-INSIDER
Suoply Voltage Single-Phase Single-Phase Single-Phase Single-Phase Single-Phase Single-Phase
pply Yoltag 115 VAC 115 VAC or 230 VAC 230 VAC 230 VAC 230 VAC 230 VAC
Monitored Current
. _ /3= Yshp or _ '/3—1.5hp or _ 5—15hp
HP Rating /3= 1hp 15— 1hp '/s=1hp 15— 3hp /3= 3hp (external CT required)
Franklin™, Pentek®,
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 v
Starter Control
Differential

Output Contact Rating
Internal CT's

On-unit Metering
Remote Display Remote 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
=
=
58]
=

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

Operating Temp Degree C -40 to 60 -40to 60 -40 to 60 -40 to 60 -40 to 60 -40to 60
Warranty 5 year
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

© 2020 Littelfuse, Inc. 9 Littelfuse.com/relayscontrols
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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)
Voltage 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

;é’ g DeviceNet

=)= 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)

v
4
v

SR X N

Calculated

10A at 240 VAC
v (upto 100 A)

Via smartphone

Last 1,000 faults

v

(%4
4

-40 t0 +70
5 year

3-Phase
200-480 VAC*

Single-Phase
100-240 VAC*

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

(4 4
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
v
-20to +70 -20 to +70
5 year 5 year
UL, CSA, CE

AN

S XX

AN A N N N

AN

v
(4
100 events
RS-232

S S~

AN

v
v
-40 to +60
10 year

65-265 VAC, 80-275 VDC

Accepts broad range of external CTs

v v
v
v v
v 4
4
v 4
(4
v
4 v
v v
v v
v v
v
v
v
(4
v
4
v
v

8A at 250 VAC

4 line x 20 characters

v v
v v
64 events 100 events
RS-485 RS-232
(%4 (4
(%4 v
(%4 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
(%4
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: I[EEE 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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.
.
.
.
.
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.
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.
.
.
.
.
.
.
.
.
.

SE-601
SERIES

pg. 47

Convert
System to
Resistance
Grounding

|4H

‘....................................................................° 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

. AN e EO .
Detect
Low-Level 4 A4
| |
Ground-Faults
Currents Solidly Grounded Resistance Grounded
:
A 4
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.

EL731 PGR-4300 SE-701

+

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 .

.
.
.
.
.
.

SE-704
SERIES SERIES SERIES SERIES SERIES
pg. 48 pg. 55 pg. 50 pg. 51 pg. 52

0
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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

. .
. .
. .

(-]
=)

|<"

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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Q.
c
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»n
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(1°3
2,
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@
g,
Q.
(1]

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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o
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S
o

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

11-
INSIDER
pg. 101

235P
pg. 110
pg. 106

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

o
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eococee O lecee
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8-PINSOCKET  )eeeceecceces Mounting Option seeeeceee(  OPEN BOARD

8-PIN SOCKET 11-PIN SOCKET

DIN RAIL/
SURFACE MOUNT

e
eccccce

|<..............
{.......

Probe Style Compatibility Low Liquid

GEM'S SERIES 16M
1QUID LEVEL CONTROL,
CROUZET'S PNR &

PNRU SERIES LIQUID
LEVEL CONTROL
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Probe Style

Level Cut-off
Protection That
Meets UL 353
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SINGLE PROBE
DUAL PROBE

(singLEPrROBE ) (( DUALPROBE )
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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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........V

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

.
<) XN
S o X=Sws
uk S @) 22 O
=} o O o (7]
o v = o <<
eee L ecoces = %)
< a5 = (=]
Se w o N
= ° )
(=R o N.I
= (= > =g
@ LK) 1900 0000000000000 000000000000000000CCCCIIOSOIOIOGOIONOROIONIOIOIOITITDS A p
o
>
5=
.mm “83
o.v © Zw s
= a ...0....................................................V &=
2 i
7 <<
—
= 1]
£ 5 205
ceed I ......v Py X
r=) @ o.o03.........ooo............ooo............ooo.........v Pm S
n ) £Hh =
=) <
D = >
b=} S ©
) ...0....... 3=
!
= S0 XN
a (- XSwe
=l
= < Q
< (7]
N
&= B
.................................................v a
H £
. <
.
.
.
eoe coee 7]
> @ ;
= <08
@ - ...o...............................v “m.l.
o ) _— 2
@ T 2 Jn =
ooo° oooocoov o oc © <
= ©
3 ...0....... QE .
= =S 2.8
<5} o = e
o S ...0...............................V i
= << 2
= 28
(&)
=
= = »
e 5 S5
w o — oo ool - ...............o...o...v ae .
ceed @ .......v 3] a = cu D
= o o : <
Z ° @] 2 =
(<) = (7}
o N
3 > & ===
= © ...0.......o...o...o...o...o...o...v o .
(<] w >
(=] Ms U
®
...0.......' o
5 = %
2 )
= 5 X=ws
[=]
= oo RO vt .......................v XWNI
= = = =
[=] o "
o - <
(>~ 2 -
coe cecssed 2
=
£ !
o (7]
; XSE8
(=) ——
...°............................... “Q_..Dn S
Swng S
<

K1063)e0 yoera ui sainjesj papaau ayy 193jag KAEIRY A

uonesijdde inoA 1ojjanpoid papuswwosas ay) puly KX-EIRY

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

. .
. . . .

SINGLE- TWU THREE FUUR FIVE
CHANNEL CHANNELS CHANNELS CHANNELS CHANNELS

o -
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‘.........................................................................

Mounting Option

.
.

DIN RAIL/
SURFACE MOUNT
8-PIN SOCKET
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M. e . e !
220800 | 2204sy |
Vessey Ssvusy

F= F=
~—— ~——
ACBC-120 ACBC-120 1SS-100 1SS-101 1SS-102 1SS-105- 1SS-105- ISS-105- 1SS-105

-SD pg. 130 pg. 160 pg. 161 SERIES 1S0-3 1S0-4 1SO 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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| I
: ............. 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 VM 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...
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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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TIMERS

MULTIFUNCTION

Universal and fully programmable timing relays
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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
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Wide product offering to meet 0EM and industrial requirements
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TIMERS
'

DEDICATED — SINGLE FUNCTION

(Continued from previous page)
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(continued on next page)
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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

(Continued from previous page)

Timing Adjustment Style

(continued from previous page)
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TIMERS

DEDICATED — SINGLE FUNCTION
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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

(Continued from previous page)
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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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TIMERS

)

DEDICATED — SINGLE FUNCTION

Wide product offering to meet 0EM and industrial requirements
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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

(Continued from previous page)
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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)
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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
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h 4

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

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

SC3/SC4
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10-100 ON-BOARD
ADJUSTABLE
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Solid-State with
No Moving Parts
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:_

Flashes Per Minute (FPM)

eecccce

45-150 (CUSTOM)
75 (FIXED)

.
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.

eocccce

10-180 (CUSTOM)
90 (FIXED)

8-PIN SOCKET
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45-150 (CUSTOM)
75 (FIXED)
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%;

For Controlling Inductive, Incandescent, or Resistive Loads
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24 or 120VAC
LOW AMP
24-240VAC;
1,6, 10 or 20 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

{.............................
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-150 (CUSTOM)

60
75 (FIXED)

High Immunity to
Line Noise and
Transients for
Moving Vehicle

Applications
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pg. 442 pg. 444
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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
CINCANDESCENTBEACON) COBSTRUCTION LAMP ) ( UNIVERSAL LAMP )
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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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FAA and FCC specifications
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Designed to meet the demands of the most
vigorous requirement tower & obstruction
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

Create safer working environments and reduce incidents of arc flash
without affecting the uptime of critical operations. Vital in manufacturing
and processing environments, sensitive ground-fault relays with advanced
filtering will detect breakdown in insulation resistance without nuisance
trips. Breakdown in insulation resistance can be caused by moisture,
vibration, chemicals and dust.
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Ungrounded AC Systems

EL3100 Series  Ground-Fault & Phase-Voltage Indicator................ 44
PGR-3100 Series Ground-Fault Indication System ..............cccccoveuuneee 45
PGR-3200 Series Insulation MONItOr...........ccocooorvorieeeee e 46
Ungrounded DC System

SE-601 Series  DC Ground-Fault Monitor ............cccccovevvevirienenn 47
AC/DC Earthed System

EL731 Series AC/DC Sensitive Earth-Leakage Relay................... 48

Solidly Grounded Systems
SE-701 Series  Ground-Fault Monitor ...........cc.ccovovveiveriecren 50
SE-703 Series  Earth-Leakage Monitor.............cc.cooeveeveeveccecenne. 51
SE-704 Series  Earth-leakage monitor

Ground-Fault Circuit Interrupters — Personnel Protection
SB6000 Series  Industrial Shock BIOCK .............coovivvrieiein 53

Generator and Single-Function
PGR-4300 Series Generator Ground-Fault Relay.........cccoocoeiinniinncee 55

4 Littelfuse

For More Information...

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

© 2020 Littelfuse, Inc. 43 Littelfuse.com/relayscontrols



% Littelfuse Protection Relays

Expertise Applied | Answers Delivered Ground-Fault Protection — Ungrounded AC Systems
EL3100 SERIES
Ground-Fault & Phase-Voltage Indicator c SPﬂus@
—— Description
) sctetetllod | O The EL3100 is a self-powered ground-fault and phase-voltage
P oo I indicatic_m system for 3-phase systems. The EL31(_)O meets
% Littelfuse FAUL;RISPLIB\Y—-(—; the National Elecfcrlcal Code (NEC) and the Canadian Electrical
o0 sEniE Code (CEC) requirements for ground detectors for ungrounded
GROUND-FAULT & PHASE-VOLTAGE INDICATOR alternating-current systems. Voltage connections are provided
AH i R e on the EL3100 for 208, 240, 480, and 600-V systems. Three

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
LED indicators. A solid-state relay output provides indication
of a ground fault. The output relay is closed when the 3-phase
neutral voltage shifts as the result of ground leakage.

GROUND-FAULT PROTECTION

Simplified Circuit Diagram Features & Benefits
A FEATURES BENEFITS
Meets National Electrical Code (NEC®) Article
®
B cNoEn(: 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
L. . o remote LEDs LED location
: : : Phase-voltage Indicates the presence of voltage on both
Acl)-l ,8_ Egl)-l E(?L ((:)H 8_ indication grounded and ungrounded systems
J_—o EL3100 %’g g: Output relay Allows for remote ground-fault indication
= |© (Ground-Fault & Bg g: EEBTSO'(G
Phase-Voltage DB Ol—
Indicator) DC 04— .
—o Accessories
Output
Relay Lo 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 H87.0 mm (3.43"); 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 © 2020 Littelfuse, Inc.



Protection Relays % Littelfuse

Ground-Fault Protection — Ungrounded AC Systems Expertise Applied | Answers Delivered
PGR-3100 SERIES
Ground-Fault Indication System eGP us
- O -
‘;‘?,‘.f‘n’lﬁ,ﬁ'fu'?mm svsTaw  PaR3100 Description
Py ) ® The PGR-3100 indicates the presence of voltage on each phase
% = c of a three-phase system. The LEDs on the panel illuminate
) ® L) when voltage is present. When a ground-fault occurs, the o
‘GROUND FAULT PRESENT WHEN voltage on the faulted phase reduces to ground potential, 3
ANY INDICATOR OFF i?ﬁéﬁwmﬂﬁﬂ causing the LEDs for the faulted phase to dim and the LEDs s
= "?”“f;"::w_m%%& for the unfaulted phases to become brighter. Ungrounded ac ot
Mﬁ;:%gégégﬁf””’ systems are required by the National Electrical Code (NEC) p=
LAMP TEST @mw Article 250.21(B) and the Canadian Electrical Code Part 1, E
5_4_ Littelfuse @ Section 10-106 (2) to have ground detectors, such as the 2
@ = — PGR-3100, installed on the system. External potential =
- N transformers (PTs) can be used to step down system voltage, g
allowing the PGR-3100 to be applied to any system voltage. 2

. . . L. PTs are not required for system voltages up to 600 Vac.
Simplified Circuit Diaaram

A Features & Benefits
FEATURES BENEFITS

Meets National Electrical Code (NEC) Article 250.21(B)
and Canadian Electrical Code Part 1, Section 10-106 (2)
requirements for ungrounded systems

UNGROUNDED B

SUPPLY NEC and CEC
C Code compliant

Indicates presence of a ground fault and the faulted
Phase LEDs phase as well as phase-to-ground voltage on an
energized bus

O O O ;
Redundant long-life LEDs (two per phase) to
Redundant LEDs ensure reliability
PGR-3100 Lamp test button Verifies LEDs are operating
(Ground-Fault
Indication System)
Accessories
o}
L PGR-3100-PNL
- Panel-Mount Enclosure
O d . Inf . PGR-3100-PNL is the PGR-3100
rdering Inform ation integrated into compact stainless steel
enclosure for ease of installation and
ORDERING NUMBER MOUNTING retrofits. Options include visual alarm,
audible alarm with silence and reset.
PGR-3100 Panel mount Dimensions are 8"W x 8"H x 4" D.
ACCESSORIES
ORDEMING  opmons  EQWER ENCLOSURE  INDICATION Specifications
Input Voltage Up to 600 Vac 50/60 Hz
PGR-3100-PNL | - A B - C D Indicator Off Voltage <30 Vac line to ground
0=Llow Dimensions H 88.9mm (3.5"); W 108 mm (4.3");
0 =No Options, | Voltage D54 mm(2.1")
customer (120, 208, Test Button Local
supplied 120V | 240), c/w 0=NEMA 4 Approvals CSA certified, UL Listed
lamp test fusing Enclosure Future Conformally Coated Standard feature
1 =Transformer | 1="High 1-316 Options Warral_ﬂy oyears
included for 120 | Voltage Stainless Steel Mounting Panel
V lamp test (480, 600),
¢/w fusing

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.

© 2020 Littelfuse, Inc. 45 Littelfuse.com/pgr-3100



GROUND-FAULT PROTECTION

P Littelfuse

Expertise Applied | Answers Delivered

Protection Relays
Ground-Fault Protection — Ungrounded AC System

PGR-3200 SERIES

Insulation Monitor

POWR-GARD
INSULATION MONITOR

INSULATION WARNING

@ so0ka
@ 30k

® o

PUSHS s

INSULATION ALARM
ACTIVE @
<10kQ @

P4 Littelfuse
DO OO]DG .

[A]
O
PGR-3200
L1 —o (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)

®

gsge 33::‘ clEz?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 Undervoltage Relay (27)
Ground Detector Relay (64)

Input Voltage See ordering information

Dimensions
Resistance Ratings

Contact Operating Mode
Test Button

Reset Button

Output Contacts

Analog Output
Conformally Coated
Approvals

Warranty

Mounting

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)

5years

DIN, Surface

Littelfuse.com/pgr-3200

© 2020 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

[}
LITTELFUSE STARTCO Series Ground-Reference Module—a resistor network that §
PESHOUND LAULFMONITOR SIRSELCOL limits ground-fault current to 25 mA. The SE-601 is used 2
[ Pga j( - BUS 2 on ungrounded dc systems ranging from industrial 24-Vdc i
control circuits to 1000-Vdc solar and transportation systems. "::
6 -
-]
Features & Benefits 2
FEATURES BENEFITS E
Adjustable pickup Ten settings provide a wide range of =5
(1-20 mA) low-level protection =2
Adjustable time delay Adjustable trip delay allows quick protection or
(50 ms-2.5s) delayed response
Form A and Form B output contacts for operation of
Output contacts 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

A

SE-GRM SERIES

Microprocessor based No calibration required saves on maintenance cost

UNGSB%EI[\IYDED a%%l:]l:l_g-REFERENCE .
Accessories
- — Q r SE-GRM Series Ground-Reference Module
Required accessory, used to connect the
= SE-601 DC Ground-Fault Monitor to the DC bus.
© o,
(%E érscu?n:-Fault Monitor) PGA-0500 Analog % Current Meter
L1 —o Optional panel-mounted analog meter displays
L2 o \ ground-fault current as a percentage of 22 mA.
o
L

Specifications

IEEE Device Numbers DC Overcurrent Relay (76G)

Ordering Information

Input Voltage
Dimensions

See ordering information
H75mm (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 Contacts 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 Required Approvals CSA certified, UL Listed (F340889)
PGA-0500 Optional CE (European Union), C-Tick (Australian)
- Warranty 5 years

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.

© 2020 Littelfuse, Inc.
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Expertise Applied | Answers Delivered Ground-Fault Protection — AC/DC Earthed System
AC/DC Sensitive Earth-Leakage Relay c Bus C E@
04 Littelfuse~, someotisid | Description
The EL731 is a microprocessorbased AC/DC Sensitive
EL?3 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.

Simplified Circuit Diagram
CT1 Q c12 @
Y Y

GROUND-FAULT PROTECTION

A ct1 @
GROUNDED " e
AC SUPPLY B GROUNDED
c DCSUPPLY —_
(e} (e} @) @) o O (©] Of
o O
EL731 SERIES
(AC/DC Sensitive o EL731 SERIES O
L1 O Earth-Leakage Relay) L1 —O Efé(r:t/fEEezigzgl\F/{ZIay)
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 Ve & 24 Vac DeviceNet™
EL731-12-X0 48 Vdc & 24 Vac Profibus®
EL731-13-X0 48 Ve & 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 24Vdc 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 Vdc EtherNet/IP™ :
EL731-24-X0 20 Vde 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 © 2020 Littelfuse, Inc.
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Ground-Fault Protection — AC/DC Earthed System
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Expertise Applied | Answers Delivered

EL731 SERIES

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 mode 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
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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

[ oemionaL |
NETWORK
19) L1 L _comm_ /N (15)]
AC/DC SENSITIVE aye

EARTH-LEAKAGE RELAY

EL731 Ki1 .

(19)

O
EFCT-X E--- | | @szn 20-6000 HZ CT Ne(17)
10) 522
T—-@ SH2 c(®
RTD/PTC TB
A—1(®)sn ©
EFCT-X E——- | | DC-90 HZ CT TA@
(D)s12
r—-@ SH1 8
. e
REMOTE —rsT AR
RESET

oo P4 Littelfuse

LINE 2/N

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

et Tc 02 Current Transformer
- ] . o_b $T Dgtetl:tion
TAC: EJ B erminals
SUPPLY Communications
4-20mA PGA-0520 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

30-5,000mA 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.

© 2020 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,

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

= UOR | feederlevel protection, or individual-load protection. Proper
E current transformer selection provides the desired pickup range.
] pwn mus mp The output contacts can be connected for use in protective
s tripping circuits or in alarm indication circuits. The analog output
& can be used with a PLC or a meter.
[
— -
2 Features & Benefits
a FEATURES BENEFITS
E 5 Adjustable pickup Trip setting based on input CT primary, allows use
= &4 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
Analog output Allows for connecting an optional meter (PGA-0500)
. . . . . (0-5V) or a control system
Sim pllfIEd Circuit Dlagram CT-Loop monitoring Alarms when CT is not connected
A CT 0 geelzztt?:rlﬁill)t':i: ; peak Compatible with variable-speed drives
— 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 o (Ground-Fault Monitor) 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 Vide Trip Level Settings 1-99% CT-Primary Rating
N1 Trip Time Settings 0.05-25s
SE-701-0T 48 Vidc 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
60510 Ui 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 © 2020 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-
O0e OSSN S 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 individual-load
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 8
AS/NZS 2081 compliant to either 2011 or 2002 (see ordering options). =
=2
- o
Features & Benefits T
FEATURES BENEFITS E
24 Littelfuse | Adjustable pickup Adjustable trip setting provides a wide range of low- =
(25-500 mA) level protection and system coordination =
i = QDO 2 " . ; ; : :
LB B QoS e Adjustable time delay Adjustable trip delay allows quick protection and a
(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
CcT Q CT-Loop monitoring Alarms when CT is not connected
GROUNDED A (1) 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 >, Ldnadl
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
Required when panel mounting for
SE-703-0U-0x 120/240 Vac/Vde AS/NZS 2081:2011 compliance
SE-703-0D-0x 12/24 Vdc . -
SET03.070 18V 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=2 for 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
AUHESTD e el Reset Button Standard feature
EFCT Series Required CT-Loop Monitoring Standard feature
PGA Optional Output Contacts Twao 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)
© 2020 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 microprocessorbased 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 SE-704
provides feederlevel protection or individual-load protection. The

Simplified Circuit Diagram
cT ©
Y )

A

GROUNDED g

SUPPLY —
C

SE-704 SERIES
(Earth-Leakage Monitor)
L1

L2——©°

Ordering Information

|_O
L,
T

E mm P output contacts can be connected for use in protective tripping
E ® ® ® circuits or in alarm indication circuits. The analog output can be
5 PWR  CT used with a PLC or a meter.
-
= Features & Benefits
E FEATURES BENEFITS
a Adjustable pickup Adjustable trip setting provides a wide range of
= (10 mA-5A low-level protection and system coordination
2 . Adjustable time delay  Adjustable trip delay allows quick protection and
o 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

Eliminates nuisance tripping

Non-volatile
trip memory

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

Accessories

(AN o SE-CS30 Series Ground-Fault 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.

Specifications

IEEE Device Numbers
Input Voltage
Dimensions

Ground fault (50G/N, 51G/N)
See ordering information
H75mm (3.0"); W55 mm (2.2"); D 115 mm (4.5")

ORDERING NUMBER CONTROL POWER Trip Level Settings 10mA5.0 A

SE-704-0U 120/240 Vac/Vdc Trip Time Settings 30-2000 ms

SE-704-0D 12/24 Vdc Contact_Opt_erati_ng Mode Selectable fail-safe or non-fail-safe
Harmonic Filtering Standard feature

SE-704-0T 48 Vdc Test Button Standard feature

SE-704-03 24 Vac Reset Button Standard feature

ACCESSORIES

REQUIREMENT

CT-Loop Monitoring
Output Contacts
Approvals

Standard feature
Isolated Form A and Form B
UL Listed (E340889), CSA, CE (European Union)

SE-CS30 Series Required RCM (Australian)
i Analog Output 0-5V&0-1 mA
PGA-0500 Optional Conformally coated Optional
PMA-55, PMA-60 Optional Warranty 5years
Mounting DIN, Surface (standard)

Note: For optional conformal coating please consult factory.

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

Littelfuse.com/se-704
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Protection Relays

Ground-Fault Circuit Interruptors — Personnel Protection

SB6000 SERIES

Industrlal
—®
i LITTELFUSE® Products

Enclosed Model*

NOE@
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
P4 Littelfuse outlines GFCl classes specifically designed for use in industrial facilities. Class

! i C GFCls are intended to be used on three-phase systems where the line-to-

e 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.

Open-Chassis Model*

SB6000 SERIES
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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.

*Patented

Operator Interface*

Simplified Circuit Diagram

Two options for enclosures are available: UL-recognized open-chassis models
are available for installation in existing electrical enclosures and UL-listed

seopl | ! enclosed models include a NEMA-4X enclosure for stand-alone installations.
© (Operatcr E Q 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).

1
1
1
1
1
1 Interface)
1
1
1
1
1

AUXILIARY
CON

SB6100

Features & Benefits
FEATURES BENEFITS

Detects and interrupts to protect people and reduce

ENCLOSED SB6100 MODELS

Ordering Information

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 250 mA and above

ORDERING VOLTAGE TRIP Fixed 6 mA (UL A P | ion for industrial and ial
UL CATEGORY/CLASS ixed 6 mA (UL 943) or 20 m ersonnel protection for industrial and commercia
NUMBER (V) LEVEL (MA) f (UL 943C) trip level systems on loads up to 100 A
N0y Provides extra safety when a customer is able to
SB6100-00x-0 208 Selectable trip levels operate with a setting below 20 mA (GFCl) and the
SB6100-10x-0 240 UL 843C Class C (EGFPD) settings above 20 mA can reduce nuisance tripping on
20 special-purpose GFCI systems with high leakage current
SB6100-20x-0 480 (Fixed) UL 943C ground monitor/ Protects from shock by tripping if continuity of ground
UL 943C Class D interrupt wire between Industrial Shock Block and load is broken
SB6100-30x-0 600 ial e GECI Undervoltage, brownout, Ensures proper operation and prolongs the internal
SRECIEUTNAsE chatter detection contactor lifetime
SB6100-01x-0 208 3 x ClassT, 600V The fuses proyide overcurrent protection fqr al100A
) incomin 'fuses circuitand a higher short-circuit current rating (SCCR)
SB6100-11x-0 240 6, 10-100in | UL 943/UL 1053 9 of S0KA
increments | Equipment ground-fault - Internal circuits are conformally coated to protect
SB6100-21x-0 480 of 10 protective device (EGFPD) Conformal coating against corrosion and moisture, yet still repairable
Shows unit status, alarm types, percentage of leakage
SB6100-31x-0 600 Operator Interface current, and allows for Test and Reset capabilities
6 Auxiliary Contact Provides a normally-open contact for remote indication
SB6100-02x-0 208 g UL 943 Class A GFCI its ic self- i
(Fixed) Automatic Self-Test Allunits mc_lude an automatic self-test feature include
an automatic self-test feature
Note: x=0 for open-chassis models and 1 for enclosed models Motor Starter Allows the user to start and stop the motor from the

interface

© 2020 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

= 9 T . e

= e Axial-lead ground-check termination,

[ included with SB6000 series Incoming Power
S

-

o = =
e ==

5 48 SE-TA6 - Termination Assembly

= o Optional termination assembly with

s S terminals and mounting holes

g = Circuit Breaker

(-4

[L-}

SE-TA6-SM Stud-Mount

&z Tlermination Assembly SB6100 SB6100 Industrial
» W5 _ ndustria Shock Block
e Optional ground-check termination Industrial H 1
8]

v
\

Shock Block
Open-Chasis
Model

Enclosed Model

for submersible pumps

AC6000-CART-00

Two-wheeled Cart
Optional for mounting ISB to allow

for moving the unit while power is off \‘

| Specifications \

' 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
AC6000-0PI-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 54 © 2020 Littelfuse, Inc.
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PGR-4300 SERIES (GFA300)

Generator Ground-Fault Relay

| | GENERATOR GROUND-FAULT RELAY

PGR-4300 T PWR RESET
SERIES

_ Bdumenss |
MH O 6

Simplified Circuit Diagram

PGR-4300
Control lo  (Generator
Power o Ground-Fault Relay)  —O

I—0

Ordering Information

ORDERING NUMBER CONTROL POWER
PGR-4300-12 12 Vde
PGR-4300-24 24 Vdc
PGR-4300-120 120 Vac
ACCESSORIES REQUIREMENT
PGA-0500 Optional

PMA-55 Optional

PMA-60 Optional

Note: For optional conformal coating please consult factory.

ﬁ@

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
(CTs). This greatly simplifies the installation. In addition,

it is compatible with both three- and fourpole transfer
switches. This relay also monitors the neutral-to-ground path
for continuity. The PGR-4300 is ideal for any generator or
application where there is not sufficient space to install CTs.

Features & Benefits

@
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FEATURES BENEFITS

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
(0-1.0s) system coordination

Output contacts Form C ground-fault output contacts for alarming

or tripping purposes

Analog output
(0-1mA)

Provides means for connecting to an optional
meter (PGA-0500) or control system

N-G continuity alarm

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

Passive filtering

Eliminates nuisance tripping

Accessories

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

Specifications
IEEE Device Numbers
Input Voltage
Dimensions

Trip Level Settings

Trip Time Delay Settings
Contact Operating Mode
Test Button

Reset Button

Output Contacts

Analog Output
Conformally Coated
Approvals

Warranty

Mounting

Ground Fault (50G/N, 51G/N)

See ordering information

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

100-1200 A

0-10s

Non-fail-safe

Local

Local and remote

Form C

0-1 mA

Consult factory

UL Listed (E183688)

5years

DIN, Surface (standard)

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

© 2020 Littelfuse, Inc.
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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....... 58
SE-134C / SE-135 Series  Ground-Fault Ground-Check Monitor....... 59

© 2020 Littelfuse, Inc.
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GROUND-CONDUCTOR MONITORING

P Littelfuse
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Ground-Fault Ground-Check Monitor

P4 Littelfuse
STARTCO
sw ool + @

_ S Sjeys

PA Littelfuse
STARTCO
SW cl + @i

2 spee
GF-GC MONITOR
ec & Q@

A o=
v ow W
2

Simplified Circuit Diagram

SE-107
GF-GC MONITOR
Gc @

anasa
v W v

g0, e
GROUNDED B D
SUPPLY — M
GC
G
o 0 o
TERMINATION
SE-105 SERIES DEVICE
SE-107 SERIES
(B)
L1_]o (Ground-Fault
el L
9
T
Ordering Information
ORDERING NUMBER CONTROL POWER
SE-105 120 Vac
SE-105D 120 Vac/Vdc
SE-105E 240 Vac
SE-107 120 Vac
SE-107D 120 Vac/Vdc
SE-107E 240 Vac

Consult manual online for additional o

ACCESSORIES

CT200 Series

TN5339B

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

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

PPI-600V

rdering options.

REQUIREMENT
Required
Included
Optional
Optional
Optional
Optional

Optional

Protection Relays
Ground-Conductor Monitoring

SE-105/ SE-107 SERIES

Description

c@us

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

Q \ “\ Required CT detects ground-fault current.
LA

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

included with SE-105/SE-107.

Optional termination assembly with convenient

ii;‘ 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")

05,20,40A

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

5years

Surface

Littelfuse.com/se-105, Littelfus

e.com/se-107
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Ground-Conductor Monitoring
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SE-134C / SE-135 SERIES
Ground-Fault Ground-Check Monitor

LITTELFUSE STARTCO

LITTELFUSE STARTCO
GrRouN

i FAULT
GROUND-CHECK MONITOR  SE-135

Simplified Circuit Diagram
-y -

GROUNDED B
SUPPLY —

TRAILING
CABLE

GC

o o0 o

SE-134C SERIES
SE-135 SERIES

Description c@us ACE

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

Adjustable pickup Unit can be used on a wide varie ili
- i ty of trailing
(0.5-12.5 A for SE-CS10) cable applications

(2 - 50 A for SE-CS40)

Adjustable time delay Adjustable trip delay for quick protection and
(0.1-255s) system coordination
Output contacts Eﬁggkr?;% ﬁgnunmanon of ground-fault and ground-

Ground-check
LED indication

CT-loop monitoring

High-induced-ac
rejection

DFT (Harmonic) filter

Zener-characteristic
termination assembly

Indication of open or short ground-check wire
makes it easier to find faults

Alarms when CT is not connected

Makes unit suitable for applications with high
voltages and long cables

Prevents false operation

(7]
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Provides reliable ground-check loop verification

Ensures ground-check and ground-fault circuits

Fail-safe circuits remain safe even in the event of equipment failure

L1_lo (Ground-Fault
L2 [© Ground-Check o =
—T° Monitor)

G
TERMINATION
DEVICE

Ordering Information

2
=

ORDERING

NUMBER OPTION POWER SUPPLY COMM
0=120/240 Vac/Vd

SE-134C | Blank or XGC /240VacNde | \one
1=24/48 Vide "
0-120/240 VacNde | 0=N

SE-135 Blank or XGC /240 Vac/Vde one

1=24/48 Vdc M@ 3=Ethernet (1)

ACCESSORIES REQUIREMENT

SE-CS10 Series Required
SE-CS40 Series (for SE-135) Optional
SE-TABA Series (for SE-134C) Required
SE-TA12A/SE-TA12B Combination (for SE-134C) Optional
SE-TA12A Series (for SE-135) Required
SE-IP65CVR-G Optional
RK-132 Optional
PPI-600V Optional

(1) CE/C-Tick not available.

(2) Not available with Ethernet option 3.

(3) See ordering information.

See Current Transformer Selection Guide and Accessory Information.

Additional coating protects circuit boards
against harsh environment

Increases maximum cable length for ground-
check monitoring (10 km typical)

Conformal coating

XGC option

Accessories

SE-CS10 or SE-CS40 Series Ground-Fault
Current Transformer

Required zero-sequence current transformer
detects ground-fault current.

SE-TAGA Series, SE-TA12A Series

Termination Assembly

Required termination assembly;
me= temperature compensated.

Specifications
IEEE Device Numbers Checking or Interlocking Relay (3GC),

Ground fault (50G/N, 51G/N)

65-265 Vac; 85-275 Vdc; 18-72 Vdc

H 213 mm (8.4"); W99 mm (3.9"); D 132 mm (5.2")
0.5-12.5 Afor SE-CS10, 2 - 50 A for SE-CS40
0.1-25s

Selectable fail-safe or non-fail-safe

Standard feature

Input Voltage
Dimensions

Trip Level Settings

Trip Time Settings
Contact Operating Mode
Harmonic Filtering

Test Button Standard feature

Reset Button Standard feature

Output Contacts Isolated Form A and Form B, Two Form C
Approvals CSA certified, UL Listed (E340889),

C-Tick (Australia)®, CE®

Standard feature

5years

Panel, Surface

28Q) (Standard), 45Q (XGC Option)

Conformally Coated
Warranty

Mounting

GC Trip Resistance

© 2020 Littelfuse, Inc.
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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. g
Neutral Grounding Resistor Sizing Chart..........cc.ccoovvveveieeececee 61 phi
SE-325 Series Neutral Grounding Resistor Monitor................... 62 §
SE-330/ S
SE-330HV Series  Neutral Grounding Resistor Monitor................... 63 5
SE-330AU Series  Neutral Earthing-Resistor Monitor...................... 65 E
NGR Series—US Neutral Grounding Resistor System......................... 66 §
NGR Series—Canada Neutral Grounding Resistor System............c...ccooeeee 75 b=
NGRM-ENC Series Enclosed Neutral Grounding Resistor Monitor ... 81 %

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

— 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.

© 2020 Littelfuse, Inc.
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Protection Relays
Neutral Grounding Resistor Monitoring

SE-325 SERIES (PGM-8325)

Neutral Grounding Resistor Monitor

Expertise Applied | Answers Delivered

Qs £\

Description

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
P : , faults. It measures current and voltage in a transformer or

s f o v 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.

=

p

d @
‘ cT1CcT2

RESISTOR

FAULT
200

GROUND
FAULT

20,/ 1400

oif ‘eo [or [woor[nes] R EEEE

g o Lo Features & Benefits
S BdUtteliuse  of o FEATURES BENEFITS
= STARTCO NOR o - Detects resistor failure within seconds, reduces
3 il g]%n:;&t;%us NGR transient-overvoltage risk, removes risk of ground-
E e EEIT © 0 & 9 fault-detection failure
g Pt it a Ground-fault Main or backup protection to detect a ground
S Detection fault anywhere on the monitored system
E {\djustgs)le pickup fSFIIect greatest sensitivity without
. . . . . 0.5-4 alse operation
2
2 Slmpllfled Circuit Dlagram Adjustable time delay Adjustable trip delay allows system coordination
= (0.1-2s) ! pdetay ¥
§ Output contacts Form A output contact
= Selectable fail-safe or non-fail-safe operating
E ge:;gtt?r? Ie:‘%?’?ct modes allows connection to shunt or undervoltage
4] P 9 breaker coil or alarm system
-

o1 € Accessories
C 0 il ER Series Sensing Resistor
G (|5 7 ’ Required interface between the power system
ER SERIES — and the SE-325. Eliminates hazardous voltage
(Sensing Resistor) SE-325 SERIES =N levels at the monitor.
NGR o INGRMonitor) || ° :
Q t; 1o Lo (e I . CT200 Series Current Transformer
T i_ _) ; ;\ Required CT detects ground-fault current.
RK Series Remote Indication and Reset
‘ ”; ;m Optional panel-mounted remote indication
. . 8 B  andreset assemblies. Available in NEMA 1 or
Ordering Information NEMA 4 configurations.
ORDERING NUMBER CONTROL POWER . )
SE-375 120Vac Specl_flcatlons
IEEE Device Numbers Ground Fault (50G/N, 51G/N),
SE-325D 120 Vac/Vdc Overvoltage (59N), Lockout Relay (86),
SE-325€ 240 Vac Checking Relay (3)

Input Voltage

See ordering information

Consult manual online for additional ordering options. Dimensions H 150 mm (5.9"); W 109 mm (4.3"); D 100 mm (4.0")

GF Trip Level Settings 0.5-4.0A

ACCESSORIES REQUIREMENT GF Trip Time Settings 0.1-2.0s

- . RF Trip-Level Settings 20-400 Vac (<5 kV systems)

CT200 Series Required 100-2,000 Vac (>5 kV systems)

ER Series Required Contact Operating Mode  Selectable fail-safe or non-fail-safe
Reset Button Standard feature

SE-MRE-600 Optional Output Contacts Form A

RK-325 RK-325| RK-302 Optlonal Approvals CSA certified, UL Listed (E340889),

! ! C-Tick (Australian)
RK-13 Optional Conformally coated Standard feature
. Warranty 5years
NGRM-ENC Optional Mounting Surface

Littelfuse.com/se-325

© 2020 Littelfuse, Inc.



Protection Relays

Neutral Grounding Resistor Monitoring

SE-330, SE-330HV SERIES

Neutral Grounding Resistor Monitor

Simplified Circuit Diagram

i

¢
CcT ¢ I
ER SERIES °°
(Sensing Heswstor) OSE-330 SERIE,EO
NGR | (NGR Monitor)
s G
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)
;_SE'330|_ i 4=EtherNet
or applications| . (SC Fiber & RJ45)
0=120/240
35kV or less V ac/V de | 5=EtherNet 0=Normally Open
SE-330HV 248 Ve (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-IPB5CVR-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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N ®@uC €A
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
at the relay.

e 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, |P65 protection.

© 2020 Littelfuse, Inc.
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Protection Relays
Neutral Grounding Resistor Monitoring

SE-330, SE-330HV SERIES

Neutral Grounding Resistor Monitor

Expertise Applied | Answers Delivered

RESISTANCE GROUNDING/NGR MONITORING

Features & Benefits

FEATURES IEEE # BENEFITS
Continuous NGR monitoring 3 Detects resistor failure within seconds, reduces transient-overvoltage risk, removes 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 compatibility

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
sysTEMVoLTAGE  NEUTRAL-GROUNDING RESISTOR
(VOLTS) CURRENT RESISTANCE
(AMPERES) (OHMS)

480 5 55

600 5 69

2,400 5 277

4,160 5 480

7,200 10 416

14,400 15 554

SENSING RESISTOR
RESISTANCE

GROUND-FAULT

PICKUP LEVEL V, PICKUP LEVEL

4 1DIEL (SWITCH S5 SETTING) (AMPERES) L)
ER-600VC 20kQ 25 170
ER-600VC 20kQ 25 200

ER-5KV 20kQ 25 800

ER-5KV. 20kQ 3 1,700
ER-15KV 100 kQ 2 170 x 5 = 850
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.

Wiring Diagram

CONTROL ---{-® ot @
POWER ... - HEALTHY |_®
1=q= RESET

powersvstem £ 5
NEUTRAL (X0) (- =
i NEUTRALGROUNDING- 1
RESISTOR MONITOR @t

PULSE
SE-330 SERIES 20V (@) | ENABLE (SE-330 ONLY)

SENSING RESISTOR
ER SERIES

(requirec) f)ﬁ?;ﬁ +(9
EMW@'" -Or 420mA -@
STARTCO A-De ov®

+ .
P4 Litteltuse 7o 9
STARTCO 1)

CURRENT TRANSFORMER

@ erer GROUND
&)
®1a FAULT

sa (K2)

(required) -

S ) common

B4 Littofuss’

STARTCO RESISTOR| o
FAULT d:

(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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Neutral Earthing Resistor Monitoring

SE-330AU SERIES

Neutral Earthing Resistor Monitor

LITTELFUSE STARTCO

NEUTRALEARTHING RESISTOR SE-330AU
MONITOR

B4 Littelfuse

Simplified Circuit Diagram

=l

]
K

ER SERIES SE-330AU
(Sensing Resistor) o SERIES —o
NER (NER Monitor)
L1—O
Q e L2—° ° Lo
L L =
Ordering Information
ORDERING POWER COMM K4 UNIT HEALTHY
NUMBER SUPPLY CONTACT
SE-330AU - X X - |10 |X
0=USB Only
1=DeviceNet
3=EtherNet
(Dual RJ45)
SE-330AU 4:EtherNet
for all apps. 35 | |0=120/240 |!SC Fiber &RJ45) 0=Normally Open
kV or less Vac/Vdc | 5=EtherNet .
(Dual SC Fibe) 1=Normally
SE-330HV 2=48 Vdc 6IECE1850 Closed
for 72 kV apps. (Dual RU25)
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

®A Littelfuse

Expertise Applied | Answers Delivered

Description C E @

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.

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

Q oo ER Series Sensing Resistor
; i 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).

o

Specifications
Input Voltage See ordering information
Dimensions H 213 mm (8.4"); W98 mm (3.9); D 132 mm (5.2")

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

0.125t0 30 A

01t005s

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), I[EC 61850
(optional), Modbus TCP and EtherNet/IP (optional)
4-20 mA, self or loop powered

Standard feature

5years

Panel, Surface (optional)

© 2020 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.

=2l = 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
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 ﬁ = CT200 used with the SE-325 for all

= SE-CS10-2.5 used with SE-330 for 10 A
and 15 A NGRs.

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.
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NGR SERIES — US

Simplified Circuit Diagram with Littelfuse Neutral Grounding Resistor Monitor

Transformer or
Generator Neutral (XO)

Note 3

I T

| CT ( | Note 4

| ( I

I | |

1 | o o

I ER Series I

I Sensing Resistor | Note5

I t O NGR Monitor  —0

i NGR I L1—o \

1 | —

| : L2—O JQ_
kL -

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.
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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 200%** 50 ER-600VC Prot’gﬂ\gfgeﬂr;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 ER-600VC Prot’gﬂ\gﬁgeﬁas‘{xgaggg{smr
£ NGRUSO03| 480 5 554 | Continuous |  CT200 200%** 50 ER-600VC NEMA 3R
(-4
o
= - txx NEMA 3R; Weather
S NGRUsior| a0 5 554 | Continuous |  CT200 200 50 ERGOOVC | profieted Sovein Roastor
s
&  NGRUS3IG | 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
=
2 NeRUSIIB| 600 2 1735 | Continuous |  ELCT5-31 5* 005 ER-600VC NEMA 3R
[4-]
[F¥)
= . % NEMA 3R; Weather
2 NGRUS319 | 600 2 1735 | Continuous |  ELCT5-31 5 005 ERGOOVC | profieted Sovein Roastor
(7]
@ NGRUSI4| 600 2 1735 | Continuous | CT200 200%+* 50 ER-600VC NEMA 3R
(-
: %% 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
: xx NEMA 3R; Weather
NGRUSI70 | 600 5 694 | Continuous |  CT200 200 50 ERGOOVC | profieted Soveim Roastor
NGRUS320 | 600 5 694 | Continuous | ELCT5-31 5* 005 ER-600VC NEMA 3R
g & NEMA 3R; Weather
NGRUS321 600 5 694 | Continuous |  ELCT5-31 5 005 ERGOOVC | oo et
NGRUST14 | 4160 5 4809 | Continvous | CT200 200%%* 50 ER-5KV NEMA 3R
: xx NEMA 3R; Weather
NGRUS115 | 4160 5 4809 | Continuous | CT200 200 50 ERSWP | b octon Sovsine Focctr
NGRUS322 | 4160 5 4809 105 ELCT5-31 5* 005 ER-5KV NEMA 3R
& NEMA 3R; Weather
NGRUS323 | 4160 5 4809 105 ELCT5-31 5 005 ERSWP | o tocton Sovine oot
NGRUS324 | 4160 5 4809 | Continuous |  ELCT5-31 5* 005 ER-5KV NEMA 3R
- % NEMA 3R; Weather
NGRUS325 4160 5 4809 Continuous ELCT5-31 5 0.05 ER-5WP Protected Sensing Resistor
NGRUS356 | 4160 5 4809 105 CT200 2007 50 ER-5KV NEMA 3R
xx NEMA 3R; Weather
NGRUS357 | 4160 5 4809 10s CT200 200 50 ERSWP | o octon St oot
NGRUS326 | 4160 10 2405 105 SE-CS10-25 10% 005 ER-5KV NEMA 3R
* NEMA 3R; Weather
NGRUS327 | 4160 10 2405 105 SE-CS10-25 10 005 ERSWP | b octon Sovsine ot
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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
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 | b e
NGRUS358 | 4160 10 2405 10s CT200 200%++ 5.0 ER-5KV NEMA 3R
%% NEMA 3R; Weather
NGRUS353 | 4160 10 2405 10s CT200 200 5.0 ERSWP | bt o
NGRUS360 | 4160 10 2405 | Continuous | CT200 200+ 50 ER-5KV NEMA 3R 2
oA
: - NEMA 3R; Weather =
NGRUS361 | 4160 10 2405 | Continuous | CT200 200 50 ERSWP | bt e 2
m
NGRUS330 | 4160 15 1603 10s | SECS1025 10% 005 ER-5KV NEMA 3R 2
=
" NEMA 3R; Weather s
NGRUS331 | 4160 15 1603 10s | SECS1025 10 005 ERSWP | bt oo S
(2]
NGRUS332 | 4160 15 1603 | Continuous | SE-CS10-25 10* 005 ER-5KV NEMA 3R 2
=
=
" * NEMA 3R; Weather o
NGRUS333 | 4160 15 1603 | Continuous | SE-CS10-25 10 005 ERSWP | bt e 2
o
NGRUS362 | 4160 15 1603 10s CT200 200%++ 5.0 ER-5KV NEMA 3R 2
(2]
%% NEMA 3R; Weather
NGRUS363 | 4160 15 1603 10s CT200 200 5.0 ERSWP | bt oo
NGRUS364 | 4160 15 1603 | Continuous |  CT200 200+ 50 ER-5KV NEMA 3R
: %% NEMA 3R; Weather
NGRUS365 | 4160 15 1603 | Continuous |  CT200 200 50 ERSWP | bt et
NGRUS244 | 4160 % %.2 10s CT200 200%++ 50 ER-5KV NEMA 3R
NGRUS334 | 4160 % %.2 10s 5SHT-101-E 20+ 1 ER-5KV NEMA 3R
o NEMA 3R; Weather
NGRUS335 | 4160 % %2 10s 5SHT-101-E 20 1 P | e o
NGRUS336 | 4160 % %2 | Continuous | SSHT-101-E 20 1 ER-5KV NEMA 3R
. . NEMA 3R; Weather
NGRUS337 | 4160 % %2 | Continuous | 5SHT-101-E 20 1 ERSWP | oot S ot
%% NEMA 3R; Weather
NGRUS366 | 4160 % %.2 10s CT200 200 50 ERSWP | bt oo
NGRUS367 | 4160 % %2 | Continuous |  CT200 200+ 50 ER-5KV NEMA 3R
: %% NEMA 3R; Weather
NGRUS368 | 4160 % %2 | Continuous |  CT200 200 50 ERSWP | b 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
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Dimensions (in inches) and Mounting Diagrams
480V & 600V NGR Systems:

= NGRUS314 FRONT VIEW RIGHT SIDE VIEW
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g O 712
&
& . .
= Q o
5
&
= 26172
= NGRUS315 FRONT VIEW RIGHT SIDE VIEW
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4160V NGR Systems:
[ ] NGRU8322 FRONT VIEW RIGHT SIDE VIEW
SOLID SIDES
= NGRUS323 o o o Q
[ ] Te o]~ LOUVERED FRONT & 7 '
NGRUS326 SE==22 [
= NGRUS327 =T=E====
= NGRUS330 o o
30
= NGRUS331
= NGRUS344 o o
2
= NGRUS345 i P
21— = [ T NEMA 2-HOLE |_ I
36 GROUND PAD
36
BOTTOM VIEW TOP VIEW
3—] -3 SOLID TOP
2w
[ B N /o
8
' X O O
[™—(3) 1 172 cONDUIT K.O.
33 8 38
N
1 ) 7 AN
638 —| |— 25114 —l (4) 5/8 DIA. MTG. HOLES
38
= NGRUS324 FRONT VIEW RIGHT SIDE VIEW SOLID SIDES
= NGRUS325 —2 2 Q 2
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O e BACK COVERS
N Ny
R WY e N s WY e 3
R\ s Y s\ s N s N s 3
° ° 33
° o
r* 2
:l | @__E
22— |— | T NEMA 2-HOLE I._7—- I
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| o
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R
33 o 44
¥
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Dimensions (in inches) and Mounting Diagrams

4160V NGR Systems:

= NGRUS328 FRONT VIEW RIGHT SIDE VIEW

[ ] NGRUSSZQ o ) | o SOLID SIDES
* NGRUS332 TEe==as | nower ' 7

= NGRUS333 =SEEE=E==

| b .
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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
2A0rbA

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

®A Littelfuse
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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
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")

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-B00VC; 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

© 2020 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 mA to 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 mAto 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 1bs)
235 kg (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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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.

P Littelfuse
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oy

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
to0 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-5WP 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.
= B5SHT-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.

© 2020 Littelfuse, Inc.
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% Littelfuse Protection Relays

Expertise Applied | Answers Delivered Neutral-Grounding-Resistor System

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

I ER Series

I Sensing Resistor

I ) NGR Monitor  —©
| NGR L1 —}O \_o
: L2—to0

o
L — — — — ___J__ ________ a _l_

Note6 — —

NGR SYSTEM

RESISTANCE GROUNDING/NGR MONITORING

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.
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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 ERRLLEE
NGR1050 480 2 138 Continuous |  ELCT5-31 5* 005 ER-600VC NEMA 3R
NGR1041 480 2 138 Continuous | ELCT5-31 5* 005 ER-600VC NEMA 3R, 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 2 1735 | Continuous |  ELCT5-31 5* 005 ER-600VC NEMA 3R o
(7]
e}
NGR1053 600 2 1735 | Continuous |  ELCT5-31 5 0.05 FR-600VC NEMA 3F; Weather 2
Protected Sensing Resistor =]
@
NGR1038 600 5 69.4 Continuous |  ELCT5-31 5* 005 ER-600VC NEMA 3R 2
=
=
NGR1045 600 5 69.4 Continuous | ELCT5-31 5* 005 ER-600VC NEMA 3R, Weather =S
Protected Sensing Resistor g
=
NGR1066 4160 5 4809 105 ELCT5-31 5* 005 ER-600VC NEMA 3R o
=
. o
NGR1067 4160 5 4809 105 ELCT5-31 5+ 005 ER-5KV NEMA 3R, Weather =
Protected Sensing Resistor S
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 SECS10-25 10% 005 ER-5KV NEMA 3R
NGR1075 4160 15 160.3 105 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 2% 9.2 Continuous |  5SHT-101-E 20%* 1 ER-5KV NEMA 3R
NGR1081 4160 25 %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

© 2020 Littelfuse, Inc. 77 Littelfuse.com/NGR-CA
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Protection Relays

Neutral Grounding Resistor System

NGR SERIES — CANADA

Specifications: 480V NGR Systems

Specifications: 600V NGR Systems

Voltage 480V line-to-line, 277 V line-to-neutral Voltage 600 V line-to-line, 347 V line-to-neutral
Let-Through Current 2A0r5A Let-Through Current 2A0r5A
Resistance 1385Q(2A)or55.4Q0(5A) Resistance 174Q0(2A)or69Q(5A)
Tolerance +/- 10 % resistance Tolerance +/- 10 % resistance
Duty Cycle Continuous rated Duty Cycle Continuous rated
Current Transformer ELCT5-31: Frequency 50-60 Hz
For use with SE-330 NGR Monitor Current Transformer ELCT5-31:

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

Turns Ratio: 100:1

Sensing Resistor

Insulation Level
Temperature Rise

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)

Sensing Resistor

Insulation Level

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

Resistor Type Stainless steel wire wound Temperature Rise 385°C (725 °F)
Dimensions H 324 mm (12.75"); W 558 mm (22.00"); Resistor Type Stainless steel wire wound
D 558 mm (22.00") Dimensions H 324 mm (12.75"); W 558 mm (22.00");
Weight 23 kg (50 Ibs) D 558 mm (22.00")
Altitude 0-2000 masl Weight 23 kg (50 Ibs)
Enclosure Style NEMA 3R, galvanized steel Altitude 0-2000 masl

Finish

Powder coated

Enclosure Style

NEMA 3R, galvanized steel

Color ANSI 61 grey Finish Powder coated
Mounting Floor mount Color ANSI 61 grey
Siesmic Bracing Included Mounting Floor mount
Approvals cULus Siesmic Bracing Included
Warranty 12 months in service or 18 months from the Approvals cULus
date of shipment whichever occurs first Warranty 12 months in service or 18 months from the
date of shipment whichever occurs first
© 2020 Littelfuse, Inc. 79 Littelfuse.com/NGR-CA
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RESISTANCE GROUNDING/NGR MONITORING

% Littelfuse Protection Relays

Expertise Applied | Answers Delivered Neutral Grounding Resistor System

NGR SERIES — CANADA

Specifications: 4160 V NGR Systems

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

Let-Through Current 5A,10A,15A,0r25A

Resistance 4800 (5A),240Q (10 A), 160 Q (15 A),
or936 Q(25A)

Tolerance +/- 10 % resistance

Duty Cycle Continuous-duty or 10-second-duty rating

Frequency 50-60 Hz

Current Transformer 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")
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")

Sensing Resistor ER-5KV
Optional ER-5WP for outdoor applications
Insulation Level 75KV BIL
Temperature Rise Continuous-duty rated: 385 °C (725 °F)
10-second-duty rated: 760 °C (1400 °F)
Resistor Type Stainless Steel Wire Wound

Weights and Dimensions

5A, continuous-duty rated: H 1226 mm (48.28"); W 1143 mm (45.00");

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

10 A, continuous-duty rated: H 1214 mm (47.78"); W 1270 mm (50.00");
D 1143 mm (45.00"); 235 kg (519 Ibs)

15 A, continuous-duty rated: H 1214 mm (47.78"); W 1270 mm (50.00");
D 1143 mm (45.00"); 258 kg (568 Ibs)

25 A, continuous-duty rated: H 1283 mm (50.50"); W 1575 mm (62.00");

D 1143 mm (45.00"); 320 kg (705 Ibs)
5A,10-second-duty rated:  H 749 mm (29.50"); W 1143 mm (45.00");
D 940 mm (37.00"); 136 kg (300 Ibs)
10 A, 10-second-duty rated: H 749 mm (29.50"); W 1143 mm (45.00");
D 940 mm (37.00"); 136 kg (300 Ibs)
15 A, 10-second-duty rated: H 749 mm (29.50"); W 1143 mm (45.00");
D 940 mm (37.00"); 136 kg (300 Ibs)
25A, 10-second-duty rated: H 749 mm (29.50"); W 1143 mm (45.00");
D 940 mm (37.00"); 136 kg (300 Ibs)

Altitude
Enclosure Style
Finish

Color

Mounting
Siesmic Bracing
Approvals
Warranty

Accessories

0-1000 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

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.

Resistor (NGR) Monitor

ln . NGRM-ENC Enclosed Neutral Grounding

 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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Neutral Grounding Resistor Monitoring Expertise Applied | Answers Delivered
NGRM-ENC s
. 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,

1 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.

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.

=
m
«
4
>
=
[x)
m
[2)
=
o
c
=
=
=
(2
i
=
(2]
=
=
o
=
=]
o
=
=
(]

ver L EL3100 Ground-Fault & Phase-Voltage Indicator
v m | S n | Three panel-mounted LEDs indicate the
| i 60 66 06 696 ' ground-faulted phase.
! ER SERIES | SE-330 EL3100 !
, (Sensing Resistor) ~ [ SERIES lo DN O— '
! i (NGR Monitor) | L | oA !
1 1 o 1
INGR Lo \_O 0B O z ! Panel Meter
| ) 2o 9 nC 0 ! Panel-mounted meter displays earth leakage
| L L 0 = , current as a percentage of the ground-fault-
fToToTToToTmmmTs MTTTToTTooomoTooooomommoomoooes ’ CT-primary rating.
NGR Assembly NGRM-ENC P Y ¢
(ordered separately) (SE-330 with voltage indication shown)

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 shipping time:

rocanseen  TIOTCION  MEMOIOL | AMEERAASE s e
NGRM-ENC-000-01 SE-325 Surface mounted None None CPT
NGRM-ENC-200-01 SE-330 (K4=N0) Surface mounted None None CPT
NGRM-ENC-201-01 SE-330 (K4=NO) Panel mounted None None CPT
NGRM-ENC-201-11 SE-330 (K4=NO0) Panel mounted Ammeter None CPT
NGRM-ENC-230-01 SE-330 (K4=N0) Surface mounted None Ethernet/2 RJ45 ports CPT
NGRM-ENC-231-01 SE-330 (K4=NO) Panel mounted None Ethernet/2 RJ45 ports CPT

© 2020 Littelfuse, Inc. 81 Littelfuse.com/ngrm-enc
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NGRM-ENC SERIES

Ordering Information

Note (1) - Includes fuses, (2) - SE-330 models only, (3) - SE-330 models only, excluding SE-330HV
models, (4) - Includes panel-mounted indication & reset, and USB connector for SE-330 models,
(5) - SE-330 models only; includes IP65 hinged transparent cover

PR LAY COMMUNICATIONS O MO O PULSECONTROL  TRANSFORMER
OPTION OPTION OPTION
NGRM-ENC- X X X - X X
0=SE-325
1=SE-325 & voltage
indication”
@ 2=SE-330(N.0. K4) 0=No network communications
e
S 3=Ethernet, dual RJ45? 0=Surface-mounted _
= 4=SE-330(N.C.K4) 4=Ethernet, 1 RJ45 & 1 fiber® | NGR monitor 1=Farff-leakage panel| o_yq cpy
=] 5=SE-330 (N.C. K4) & voltage ' i
s s ] 5=Ethernet, dual fiber 1=Panel-mounted ~ ) 1=480/600-V CPT®"
= indication 6IEC 61850 dual RJ45? NGR monitor® 2=Earth-leakage panel
= P=SE-S3OAVING. K4 7:IEC61850'1l;%aJ45&1f'b d i oo enebe
g 7=SE-330HV (N.0. K4) & 8_IEC 51850, dusl o ber S
5 voltage indication®! = 50, dual fiber
E 8=SE-330HV (N.C. K4)
2 9=SE-330HV (N.C. K4) &
e voltage indication"
[X]
=
=
X
(7]
(77
(-4

Specifications

Enclosure Polyester, Lockable. SE-330 panel-mount options
are rated to IP65. All other options are rated to
Type 4X.

Dimensions H 454 mm (17.9"); W 406 mm (16");
D 264 mm (10.4")
Clearance required to open
SE-IP65CVR-G 112 mm (4.4")

Approvals cCSAus

Warranty 1 year

Littelfuse.com/ngrm-enc 82 © 2020 Littelfuse, Inc.
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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 ..o 84
FPS Series Feeder Protection SyStem ..o 85

NOILJ3104d 430334 E

For More Information...

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

© 2020 Littelfuse, Inc. 83 Littelfuse.com/relayscontrols
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FPU-32 SERIES (PGR-7200)
Feeder Protection Unit c“us c@,“s CG@

Description

LITTELFUSE STARTCO i The FPU-32 Feeder Protection Unit provides integrated protection,
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
Litteifuse 3 IEC & IEEE overcurrent Definite and inverse time settings for system
protection curves coordination; prevents catastrophic failures

Create distinctive settings for maintenance or for

Two setpoint groups two different loads

NOTE: The FPU-32 consists of the Feeder Protection Unit (pictured above)

2
E and the MPU-CIM Current Input Madule (not pictured). Reduced overcurrent Maintenance mode setting to reduce the risk of
2 mode arc-flash hazards
5 . On-board 100-event recorder and remote data
£ Simplified Circuit Diagram Data logging logging helps with system diagnostics
E PHASE CT 0 GECT e Overload Thermal protection for connected load
] aa - _
& ['| PHasEcT r:‘f;g (Ieo(fzfjlrl:gr?ts)e Detects unhealthy supply conditions
M _
[ PHASE CT Unbalance (current) Prevents overheating due to unbalanced phases
— L Remotely view measured values, event records &
| Communications reset trips
o o O o o O o
Accessories
MPU-CIM Py,
{Current Input Module) 0 ‘,»*’ Phase Current Transformers
000000 ‘\\ Phase CTs are required to detect
i, phase currents.
000000 9 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 —O \ cpn .
? Specifications
J_ 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)
Ordering 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 LI liz20as 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
NOTE: O of thefl PG i out Modul Output Contacts Three Form C
+ 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 ‘Icl\’a"atl_‘tv 10 years
) ounting
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 84 © 2020 Littelfuse, Inc.
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Feeder Protection—Advanced

FPS SERIES

Feeder Protection System

LITTELFUSE STARTCO
FEEDER

FPS-CTU

FEEDER PROTECTION SYSTEM

CONTROL UNIT

STARTCO

Simplified Circuit Diagram
_/Q PHASE CT e GreT

| PHASE CT
; Haa
[T prase cr
. | )
0O O O o o O J
o
O
L—lo FPS-CTU °©
I (Control Unit)
12— e
inid
= [ ¢
O Frsor
(Operator Interface) 8__

Ordering Information
ORDERING NUMBER COMMUNICATIONS

FPS-CTU-01-00 RS-485
FPS-CTU-02-00 RS-485 & DeviceNet™
FPS-CTU-03-00 RS-485 & Profibus®
FPS-CTU-04-00 RS-485 & Ethernet

ACCESSORIES REQUIREMENT

FPS-0PI-01-00 Recommended
SE-IP65CVR-M Optional
Phase CTs Required
Ground-Fault CT Recommended
MPS-RTD-01-00 Optional

®A Littelfuse

Expertise Applied | Answers Delivered

c@hus &

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.

1]

Operator Interface (FPS-OPI)

= Large, 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)
= 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
= Earth-leakage input—>5-A or 1-A secondary or
sensitive transformer
= 8 digital inputs, 5 relay outputs, 1 analog input and output
= 24-Vdc supply for OPl and RTD modules, and for digital inputs
= |RIG-B time-code input
= 1/2 DIN size, surface mount
= RS-485 network communications (Standard)
= DeviceNet™, Profibus®, or Ethernet communications available

Accessories

(A)

4,  Phase CurrentTransformers
Phase CTs are required to detect
© \_Phase currents.

b et

)

Ground-Fault Current Transformer
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.

SE-IP65CVR-M Cover

Optional gasketed, transparent cover for
limited access and IP65 protection for an
Operator Interface Module.

© 2020 Littelfuse, Inc.
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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
o
5 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
ﬁ 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)
T e TRANSFORMER 1 tecommended) Overcurrent (50, 51) Phase loss (current) (46)
(recommended) i B4 Liteluse o Underfrequency (81) Undervoltage (27)
i Litteltuse Q L7 th(elluss'e | | sTarTCO Ground fault (50G/N, 51G/N)  Phase reverse (voltage) (47)
STARTCO STARTCO i Unbalance (voltage) (47) Power factor (55)
:'~‘."\: :'~‘."\: :'~‘."\: :F‘-’—\: i RTD MODULE RTD temperature (38, 49)
Porob b b e i MPS-RTD Input Voltage 65-265 Vac, 25 VA; 80-275 Vidc, 25 W
oo 04 ivotmces ] loptow) e Power-Up Time 800 ms at 120 Vac
oo P | ?Tkwg‘g Ride-Through Time 100 ms minimum
T T T R 24-Vdc Source 100 mA maximum
[ R N N R A i i i i AC Measurements True RMS and DFT, Peak, 16 samples/cycle, and
@ @ @ @ @ ® ®® positive and negative sequence of fundamental
""" wovoooE 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
% . . 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:
@ @ ®.0 @ @ ®.& Control Unit Surface
b Operator Interface  Panel, Control-Unit mounted
COINTR(I)L
POWER

Littelfuse.com/fps 86 © 2020 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 ........coooovrierieeees 88
PGR-8800 Series Arc-Flash Relay ........ccocovveniiniinciicnn. 89
AF0500 Series Arc-Flash Relay .......cccccovveveoieeeeececee 91
AF0100 Series Arc-Flash Relay ......ccccoovvviiniinins 93
A0220 Series Light SENSOr ......oeeceeeeeeee e 94
PGA-1100 Diode LOGIC. ... 95

NOILJ3104d HSY14-24V ﬂ

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

© 2020 Littelfuse, Inc. 87 Littelfuse.com/relayscontrols
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Expertise Applied | Answers Delivered Arc-Flash Monitoring
D0920 ARC DETECTION UNIT
Arc Detection Unit ce

B Description
Y 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 DETECTION UNT [ (@] .
o] e e connected directly to one relay.
oo o AT Light Sensors react to light and have a 180° detection zone.
e | : Sensors are supplied with 10 or 15 m of cable. 1-2 sensors are
E&EE 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;:ll‘:ensor Point sensors with 10 or 15 m of cable
(=
o Inputs for two ) .
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
<
u"l. 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

. - 10 or 15 m cable.
Ordering Information

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

ORDERING NUMBER ~ DESCRIPTION

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

DEZDIDCED electronic reset button instead of mechanical
reset button, CCC approved

Specifications
ACCESSORIES REQUIREMENT Supalv 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
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 88 © 2020 Littelfuse, Inc.
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PGR-8800 SERIES (D1000)

Arc-Flash Relay

200000200

LNe  POWER  LNK MBI TRP RESET
© ® O ® © ©

ARC-FLASH RELAY

[©] O (]
SENSOR1 ~ SENSORZ  SENSOR3  SENSOR4

CODDDOVR0DD|D H 2

° ﬂ
L TRIP LEVEL
€] Q

SENSOR 5

] H ;
ONLNE  SERVICE  TRIPPED TRIPCOIL
© ® [e]

PGR-8800 SERIES

TRIP RESET
P4 Litteltuse

o
CURRENT SENSORS

SLE Y

o
SENSOR 6.
o

Simplified Circuit Diagram

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

A (D) T
B M
I
_C
I
O O O O O O
[H—{ reaLsio @)
(Point Sensor)
PGR-8800 [CH— reais20 ()
(Arc-Flash Protection Relay) PGA-LS30
L1 1© o (Fiber-Optic Sensor)
L2 © Trip \
Q o 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.

Q. @ Cea

Description

The PGR-8800 Series is a microprocessorbased 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).

© 2020 Littelfuse, Inc.
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PGR-8800 SERIES (D1000)
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Features & Benefits

FEATURES

Arc-Flash trip time <1 ms

Multiple sensors (up to 24)

Fail-safe system

Redundant trip circuit

Adjustable light sensitivity

LED indication (on unit and each sensor)

BENEFITS

Limits arc-flash damage and risk of injury

Single module can monitor 6 sensors. Up to 4 PGR-8800 units can be linked into one system
Continuous monitoring of optical sensors and inputs ensures protection

Solid-state backup arc-detection circuit adds a second layer of safety

Allows for operation in bright environments and maximum sensitivity in dark environments
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

Trip coil contact

Indication contacts

USB interface

Built-in sensor

Universal power supply/Battery backup

Allows for system test without tripping

Solid-state 24-300 Vdc/24-300 Vac IGBT

Form C and status outputs

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

Can be used in single-sensor systems, as a seventh sensor, and for calibration

100-240 Vac, 14-48 Vidc, or 110-250 Vdc supply accepted. Ability to charge and run off an external, user-supplied 24 Vdc battery

H Data logging On-board event recorder helps with system diagnostics
= Modbus Remotely view measured values, event records & reset trips
E Upstream Tripping Ability to trip upstream device if the local breaker fails to clear the fault
i
S
E erlng Dlagram _____ ARC-FLASH RELAY | :gmnnsuv L] :gmﬂnsuv BIND#EI.OGIC S
= = : (optional) {optional) (optional) PGA-1100 - :
2 ol | B uteituse | | B4 Litteluse | | B4 Littelfuse A
= - -
o @ ® @ @... 0 GO OHRE® GHE 6
g +LINK_ STATUS STATUS STATUS. L/J
CONTROL POWER DIGITAL INPUTS | | | | | |
and BATTERY ONLINE SERVICE TRIPPED  TRIP COIL
ARC-FLASH RELAY
PGR-8800 SERIES
4 Littelfuse
DOOEOORIOMO OO @6 06 ®6
PEALSR0| [PEALEZS| |PEALELS| [PEALS2D| [PEATSES| |FEATSED A A A
PGA'LS30| |[PGATLS30| [PGATLS30| [PGATLS30| [PGA'LS30| |PGATLS30 PHASE CT PHASE CT PHASE CT
Accessories Specifications
, PGA-LS10 Point Sensor IEEE Device Numbers Overcurrent (50), Arc Flash (AFD)
Qg% ’/ Line-of-sight light sensor detects an arc as small as  InputVoltage 100-240 Vac, 14-48 Vdc, and 110-250 Vdc
= 3 kA within a 2-m half-sphere. Sensor health and Dimensions H 130 mm (5.1"); 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

Current Trip Setting (A)
Indication Contact Mode

Programmable

PGA-LS20/PGA-LS30 Fiber-Optic Sensor .
Fail-safe

360° light sensor for tricky installations with many

o

N—>o/ - H
. A= shadows or to run along bus bars. Sensor healthand ~ Trip Coil Voltage" 24-300 Ve, 24-300Vac
t/(;;\ 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])?esairgre Siﬁz ﬁi?ofﬁg_ﬁagrgﬂrena(g H‘E%}ream OF " Trip, Reset, Service Buttons  Standard feature
W 20mm (O.'79"); D 70mrﬁ (2.76") ' ' Expandable System Link up to 4 PGR-8800 units

Warranty 5years

Current Transformers Mounting Surface, DIN (with D0050 adapter clips)
Eliminate nuisance arc-flash trips and use for Approvals UL, CE, CSA, RCM, FCC, DNV type approval,

overcurrent protection .

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.

ABS type approval

Littelfuse.com/pgr-8800
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AF0500 SERIES

Arc-Flash Relay

[ e ! - Pa——

(Walalals! SRRl Elolelala) e

ARC-FLASH RELAY

'AF0500 SERIES
=
2 NS .

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

8. @ CEL

Description

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 fiber-optical 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.

NOILJ3104d HSY14-24V ﬂ

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
ISe ol:ul:b“ﬁ

y

4

Circuit
Breaker

Arc Flash B
— Fiber-Optic Sensor

[®] Point Sensors

© 2020 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.

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
isolated from the non-affected part.

| |
Zone 1 ! ! Zone 2
@5 5 slssssssss [sesssls s Ssssslsssle
Sensor S M e A wowa - Sensor
2If LY R Y
e
B
oo /@ M
Sensor
3 -

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

1 Upstream Breaker

I
| l

I

: e 1 Local Breaker
I

I

I

Sensor
Sensor
Sensor
Sensor

Incoming Incoming
Feeder Feeder
1—_—_"} Bus Tie 1—_1,
| I
. T g -~
I F————— I_ _________ ,.___I
| | I |
| 1 | |
g s s o5 s s sle
ok 2 5 10 111 (R s WU Il Rl
t3 E] Arum £ E] AFos00
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& = = P
p & SR iis ELEREEE e o & EELIRT Y ELEREEE
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sl 513l 8 gl sl 3l 3
elh 2h 2ty 2 el 2 2t 2
3 o @ 3 3 3 o @
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Accessories

s %%
)

.

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 Communication Ethernet, 2 ports with internal Ethernet switch,
Universal 100 to 240 Vac (+10%, -15%) 50/60 Hz, 20 VA, Modbus® TCP
110 to 250 Vdc (+10%, -20%) 8 W Dimensions H 130 mm (5.1”); W 200 mm (7.9”); D 54 mm (2.1")
Low Voltage 24 10 48 Vdc (+10%, -20%), 4 W Shipping Weight 0.9kg (2 Ib)
Sensor Inputs 4 light sensor inputs for PGA-LS10, PGA-LS20 Operating Temp. —40°C to +70°C (—40°F to 158°F)
and PGA-LS30 sensors Approvals UL Listed (UL508), CE, RCM, FCC, CSA
Trip Outputs 2 |GBT switches Warranty 5years
UL Rating 120/240 Vac, 1800 VA, 0.75 A maximum continuous, Mounting Surface, DIN (with optional D0050 adapter clips)
125/250 Vdc, 138 VA, 0.75 A maximum continuous
Supplemental Rating
Make/Carry 30Afor0.2s
Voltage Rating 24 10 300 Vac, 24 to 300 Vdc
Current Rating 20Afor2s,10Aforbs
Littelfuse.com/af0500 92 © 2020 Littelfuse, Inc.
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AF0100 SERIES

Arc-Flash Relay
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Simplified Circuit Diagram

Digital I/0 Connection to other AF0O100 or AF0500

>
24-48 Vdc —
Supply [ [ pea-Ls10 (A)
+ 1o (Point Sensor)
- © AF0100 N o ©
or - i — PGA-LS20/
(Arc-Flash Protection Relay) POALSa0
L1 © Unit (Fiber-Optic Sensor)
L2 lo Healthy Trip 1 Trip 2
100-240 Vac/Vdc nj} nj} Ql
Supply

For dimensional drawing see: Appendix page 510, Figure 11.

Ordering Information

ORDERING NUMBER
AF0100-00
AF0100-10

Specifications
Input Voltage
AF0100-00

AF0100-10
Dimensions

Trip, Error Relays
Sensitivity

Mounting

Operating Temperature
Shipping Weight
Certifications
Warranty

DESCRIPTION
Arc-Flash Relay, Universal Supply
Arc-Flash Relay, 24-48 Vdc

100-240 Vac/Vdc, 24-48 Vidc
24-48 \Vdc

H 90 mm (3.5"); W 128 mm (5.0");
D 60 mm (2.4")

Form C, 250 Vac/30 Vdc, 6 A resistive
10-25 klux programmable
Surface, DIN rail

-40°C to +70°C (-40°F to 158°F)
1.0kg (2.2 Ib)

Contact factory

5years

®A Littelfuse

Expertise Applied | Answers Delivered

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.
The compact, DIN-rail or surface-mountable body makes this an
ideal solution for equipment manufacturers.

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.

The AF0100 accepts PGA-LS10 point sensors and PGA-LS20/
PGA-LS30 fiber-optic sensors in any combination. Sensor
health is continuously monitored to ensure fail-safe operation.
A solid-state redundant trip circuit provides an internal fail-safe
mechanism and fast arc-flash response during power up.

Front-panel and sensor LEDs indicate sensor health and
fault location.

Features & Benefits

FEATURES BENEFITS

Compact Fits into a wide range of arc-flash applications

Two optical

Point sensors or fiber-optic sensors can be used
sensor types

in any combination for coverage flexibility

Dual sensor inputs

Adjustable light
sensitivity

One relay can monitor two arc-flash sensors

Allows for operation in bright environments and
maximum sensitivity in dark environments

Multiple AF0100 or AF0500 units can be
interconnected to form a system

Discrete wire
networking

Continuous monitoring of optical sensors and

Fail-safe system inputs ensures protection

Configuration software is easy to use with no

USB interface drivers or software installation

Ensures continuous protection with self

Unit health diagnostic and remote unit-healthy indication

Trip and sensor status indication both on relay

LED Indication and sensors

Accessories

=) PGA-LS10 Point Sensor

0 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. Includes
sensor health and trip indication.

© 2020 Littelfuse, Inc.
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Protection Relays

Arc Detectors

ARC-FLASH PROTECTION H

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 0.50 mm?).

The sensor is compatible with the D0920, D1000 and
PGR-8800 Littelfuse Arc Flash Relays.

A0220 Sensor Installation

The sensors include an adhesive- % &Dﬁﬁ@ﬂﬁ[ﬂ%@.
backed drill template for easy surface

or panel-mount installation. All

dimensions are shown in millimetres. A0220
Affix the drill template where the D':'“
sensor is to be mounted. Either M4 guide

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.

4 x 33.5
o\ [
X X

The bottom mounting holes are

either for 5Bmm 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 Amhient temperature '25°C to +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 SENSOR 5 SENSOR 6
WIRE TERMINAL TERMINAL TERMINAL TERMINAL TERMINAL TERMINAL
Green 4 8 12 16 20 24
Red 3 7 1 15 19 23
Screen Chassis Chassis Chassis Chassis 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.

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

Simplified Circuit Diagram 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.

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

NOILJ3104d HSY14-24V ﬂ
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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

© 2020 Littelfuse, Inc. 95 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.........ccooovvovveeeceeeee e 98
SIR Series  Solid-State Relay - Isolated .........cccccooevveveieicinn 100
SLR Series  Solid-State Relay - Non-Isolated ...........c..ccoccooenvve..o. 102
TCR9C Temperature Controller ..........ccocvvveevviiieieiceean 104
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Protection Relays
Switching Relays and Controls

PHS SERIES

Phase Control

EXT.
ADJUST

P Littelfusé | ssAc

E
=.
>
«Q
=
[V
«Q
=
Q
3

SWITCHING RELAYS & CONTROLS

-
-

N/L2

L =Load

Triac Output Device
V =Voltage

RT = External Adjustment

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

Ordering Information

MODEL
PHS120A10
PHS120A20
PHS120A6
PHS230A10
PHS230A20
PHS230A6

INPUT VOLTAGE
120VAC
120VAC
120VAC
230VAC
230VAC
230VAC

RATING
10A
20A
B6A

10A
20A
6A

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

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.

Features & Benefits

FEATURES BENEFITS

F)z(}s%vglcardai;%tment 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
state - 200A inrush design will provide long life

Single hole

surface mounting Provides quick and easy installation

Accessories

P1004-174 (100kQ 1W), P1004-175 (200kQ 2W)
g Versa-Pot
N Panel mountable, industrial potentiometer

OA& X

0 recommended for remote time delay adjustment.

P0700-7 Versa-Knob
Designed for 0.25 in (6.35 mm) shaft of
Versa-Pot. Semi-gloss industrial black finish.

& P1015-64 (AWG 14/16)
Female Quick Connect
” These 0.25 in. (6.35 mm) female terminals are
i

constructed with an insulator barrel to provide
strain relief.
s P1015-18 Quick Connect to Screw Adapter
Screw adapter terminal designed for use with

=) »
% /B all modules with 0.25 in. (6.35 mm) male quick
“ connect terminals.

L,

&

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")

0.25in. (6.35 mm) male quick connect terminals

-20° to 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

®A Littelfuse

Expertise Applied | Answers Delivered
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99

Littelfuse.com/phs

(2]
=
-
[x]
=
=
(]
=
m
>
=<
(7]
-
[x]
[=]
=
o
=
(=]
[y
v



(%]
—
o
o«
=
=
o
]
L]
g
<<
-
[~}
[~
(=]
=
X
[
=
[c]

P Littelfuse

Expertise Applied | Answers Delivered

SIR SERIES

Solid-State Relay - Isolated

IS;);;ED ? VINPl{ ’ VOLTAGE
SOLID STATE RELAY |

r_oV

1 -

_"\ 5 MADE IN USA

Wiring Diagram

V =Voltage
CV = Control Voltage
L = Load

Load may be connected
to terminal 3 or 1.

Note: Normally open output is
shown. Normally closed output is
also available.

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

Ordering Information

MODEL SWITCHING CONTROL VOLTAGE
SIRTATA4 Random 9to 30VAC or DC
SIR1A20A4 Random 9to 30VAC or DC
SIR1B6B4 Random 90 to 150VAC or DC
SIR1C208B6 Random 190 to 290VAC or DC
SIR2A20A4 Zero voltage 9to 30VAC or DC
SIR2B20A4 Zero voltage 90 to 150VAC or DC
SIR2B20B4 Zero voltage 90 to 150VAC or DC

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

Protection Relays
Switching Relays and Controls

CERE

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
voltage applied to terminals 4 and 5. When control voltage is
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.

Features & Benefits
FEATURES BENEFITS

Compact design
measures 2 in.

Perfect for OEM applications where space is limited
(50.8mm) square

No moving parts to arc and wear out over time and
encapsulated to protect against shock, vibration
and humidity

Totally solid state
and encapsulated

Up to 20A, 200A inrush

Provides direct control of heavy inductive,
output rating i i

incandescent or resistive loads

Switching output is
optically isolated from
the control input

Provides the ability to interface between 2 different
electrical circuits

SIR1 models provide

Designed for use with resistive and incandescent
random switching i

loads, extending lamp life up to 10 times

SIR2 models provide zero

voltage switching Perfect for resistive and incandescent loads

Metalized

mounting surface Facilitates heat transfer in high current applications

RATING OUTPUT FORM OUTPUT VOLTAGE
3A Normally open 120VAC
20A Normally open 120VAC
BA Normally closed 120VAC
20A Normally closed 230VAC
20A Normally open 120VAC
20A Normally open 120VAC
20A Normally closed 120VAC

Littelfuse.com/sir
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SIR SERIES

®A Littelfuse
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Accessories Specifications
{/, P1015-13 (AWG 10/12), P1015-64 (AWG 14/16), Output
I P1015-14 (AWG 18/22) Female Quick Connect  Type Optical isolation, totally solid state
v These 0.25 in. (6.35 mm) female terminals are Form SPST. NO or NC
\/\ i? . . . !
= JE/ constructed with an insulator barrel to provide Voltage 24. 120, or 230VAC
strain relief. Tolerance +20%
= P1015-18 Quick Connect to Screw Adapter Ratings Steady State  Inrush* Output_Device
@ %\ Screw adapter terminal designed for use with 3A 30A Triac
) 4" all modules with 0.25 in. (6.35 mm) male quick BA 60A Triac
) » connect terminals. 10A 100A Triac
20A 200A Triac
Minimum Load Current =50mA
. . Voltage Drop = 2.0V at rated current
Function Dlagram Leakage Current (Open State) =6mA
{{ R V =Voltage Input
Vv ’(' CV = Control Voltage Type Optical isolation LED/photo transistor
oV I | rSl i NO = gorm%"Y Control Voltage _ 9t0 290VAC/DC in 3 ranges
S(‘ NC N pen ”ontact Power Consumption <0.5W
I l = Normally Protection
NO [ |— Closed Contact rorect
R = Reset Circuitry Encapsulated
NC L L%__ P e—STJndefined Dielectric Breakdown > 2000V RMS terminals to mounting surface
=== Time Insulation Resistance >100 MQ
Mechanical
Mounting* Surface mount with one #10 (M5 x 0.8) screw
Dimensions H50.8 mm (2.0"); W 50.8 mm (2.0");
D 38.4mm(1.51")
Termination 0.25in. (6.35 mm) male quick connect terminals
Environmental
Operating/Storage
Temperature -40° t0 60°C / -55° t0 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.
© 2020 Littelfuse, Inc. 101 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
\

—e
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 = Initiate Switch

— 4
S1 L =Load
Note: Normally open output is
7 E_' shown. Normally closed output
J N is also available.
3 2+

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

Ordering Information
INPUT OUTPUT
MODEL SWITCHING VOLTAGE RATING OUTPUT FORM
SLR1420A Random 120VAC 20A Normally open
SLR1610A Random 230VAC 10A Normally open

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

measures 2 in.
(50.8mm) square

Perfect for OEM applications where space is limited

Totally solid state
and encapsulated

No moving parts to arc and wear out over time and
encapsulated to protect against shock, vibration,
and humidity

Up to 20A steady, 200A Provides direct control of heavy inductive, resistive,
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.

%“ 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.

Littelfuse

.com/slr
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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* OQutput 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 (1.51")

0.25in. (6.35 mm) male quick connect
terminals

-20° t0 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

‘1 LT

NC L Ly—

®A Littelfuse

Expertise Applied | Answers Delivered

V =Voltage

S1 = Initiate Switch

NO = Normally
Open Contact

NC = Normally
Closed Contact

R = Reset

—44= = Undefined

Time

© 2020 Littelfuse, Inc.
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TCRIC

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: TCRIC 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 e resistance decreases (temperature increases) to setpoint
. 3 ggﬁTST or below, the output turns OFF. It must be recognized that
G 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
o i Solid-state output to control resistive heaters
Wiring Diagram = External adjustment of the setpoint

= Small package, encapsulated, single-screw mounting

Ve = Metal mounting surface utilizes equipment as heat sink

= Accessories
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3T 2| i1 <o P1015-13 (AWG 10/12), P1015-64 (AWG 14/16),
V =Voltage P 4 P1015-14 (AWG 18/22) Female Quick Connect
@ L= Load \\' - These 0.25 in. (6.35 mm) female terminals are
78 Caution: NTC Thermistor must = iz;’ constructed with an insulator barrel to provide
] be electrically insulated, 1500 strain relief.
volts RMS minimum.
RT Specifications
Set Point Control
' Adjust 5 KQ ' Type Single setpoint, negative temperature
! The’\%%tor ! 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

Littelfuse.com/tcr9c 104 © 2020 Littelfuse, Inc.
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TCRIC

Output
Type
Form
Rating

Minimum Load Current
Voltage Drop

Off State Leakage Current
Protection

Dielectric Breakdown
Isolation Voltage
Circuitry

Mechanical

Mounting

Dimensions

Termination

Environmental

Operating/Storage
Temperature

Humidity

Weight

Solid state

Non-isolated, single pole, zero voltage switching

Model Steady State Inrush*
C 20A 200A*

100mA

=2V at rated current

=5mA @ 230VAC

>2000 volts terminals to mounting surface
>100mQ
Encapsulated

Surface mount with one #10 (M5 x 0 .8) screw
H 50.8 mm (2.0"); W 50.8 mm (2.0");

D 38.4 mm (1.51")

0.25in. (6.35mm) male quick connect terminals

-40° to 60°C / -40°to 85°C
95% relative, non-condensing
=2.70z(7749)

* 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

®A Littelfuse

Expertise Applied | Answers Delivered

v L
¢ _Jygrrerrere
NTC

sp

V =Voltage NTC = Negative Temperature

L = Load Coefficient Thermistor

SP = Setpoint

Adjustment vs. Thermistor Resistance

20.0
18.0
16.0
14.0
12.0
10.0
8.0
6.0
40
2.0

NTC (kOhms)

Load ON

Load OFF

0.0
1 2 3

Note: If Ry value exceeds 13kOhms, the

4 5 6 7 8
RT (kOhms)

output will not energize.

9

10

© 2020 Littelfuse, Inc.
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B4 Littelfuse

For More Information...

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

P Littelfuse

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

Motor Ground-Fault & Insulation Relay ... 108
Motor Ground-Fault & Insulation Relay .... 109

Motor Protection Unit..........cc.ccooovvvrinnnn. 110
Motor Protection System ..........cccooeeeeee. 112
Motor Protection Relay Retrofit Kit............ 114
Motor Protection Relay Retrofit Kit........... 114
Single-Phase Pump Monitor...................... 115
Single-Phase Pump Monitor...................... 118
Single-Phase Pump Monitor...................... 120

Single-Phase Pump Monitor

Single-Phase Pump Monitor
Bluetooth Current & Voltage Monitor ....... 126
3-Phase Current & Voltage Monitor.......... 130
Single-Phase Current & Voltage Monitor.. 132
3-Phase Current & Voltage Monitor.......... 134
3-Phase Current & Voltage Monitor.......... 137
Single-Phase Current & Voltage Monitor.. 139
Temperature Input Monitor ...................... 142

*Bluetooth is a trademark of its respective owner.

© 2020 Littelfuse, Inc.
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Ground-Fault & Insulation Monitor

PGR-6100 TET HESED

PA Littelfuse
D00 6HSHSDOS

Simplified Circuit Diagram

A M
I
GROUNDED B |
SUPPLY 4
c :
-
lo o O O
rO

(Ground-Fault
L1 —o &lnsulation Monitor)

L2 —

[¢]

PGR-6100 SERIES

Ordering Information

ORDERING NUMBER CONTROL POWER
PGR-6100-120 120 Vac
PGR-6100-240" 240 Vac

ACCESSORIES REQUIREMENT

SE-CS30 Series Required
PGH Family Required >1300 V
PGA-0500 Optional
PGA-0510 Optional

Note (1) - PGR-6100-240 ordering option is not UL Listed.

|—O
L,
f

Protection Relays
Ground-Fault Protection — Grounded AC Systems

PGR-6100 SERIES (GFR4000)

@

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
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.

Features & Benefits

FEATURES BENEFITS
Adjustable GF pickup Trip setting provides a wide range of low-level
(10 mA-3A) protection and system coordination

Adjustable insulation
pickup (250 kQ-2 MQ)

Customizable insulation resistance setpoints for
maximum protection

Adjustable time delay Adjustable trip delay for quick protection and
(50 ms-1.0 s) system coordination

Two Form C output contacts for ground fault and
Output contacts insulation-resistance fault
Analog outputs Two analog outputs indicate insulation resistance
(0-1 mA) and ground-fault current

Alarms when CT is not connected

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

CT-Loop monitoring

Selectable contact
operating mode

Accessories

SE-CS30 Series Ground-Fault CTs

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

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
set-point and insulation resistance.

Specifications
IEEE Device Numbers Ground Fault (50G/N, 51G/N),
Ground detector (64), Alarm Relay (74)
Input Voltage See ordering information
Dimensions H75mm(3”); W 100 mm(3.9"); D 115 mm (4.5")
Response delay <50ms
Contact Operating Mode Selectable fail-safe or non-fail-safe
Harmonic Filtering Standard feature
Test Button Standard feature

Standard feature
Standard feature

Reset Button
CT-Loop Monitoring

For optional conformal coating please consult factory. Output Contacts Two Form C
Analog Output 0-1 mA
Approvals UL Listed (E183688) "
Warranty 5 years
Mounting DIN, Surface
Littelfuse.com/pgr-6100 108 © 2020 Littelfuse, Inc.
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Ground-Fault & Insulation Monitor c@us
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
| POWR-GARD - the motor is de-energized and by monitoring ground-fault current
L when the motor is energized. The PGR-6101-120 features two
CULISIQUIES0Y SERES. @ @ o separate analog outputs for optional current and ohm meters,

PUSH B s

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
200Ka. a0ka  ACTIVE
o

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
. o’ . . . pickup (60-600 kQ) maximum protection
Sim pllfled 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
~ . . .
H Selectable fail-safe or non-fail-safe operating
: e Selectable contact modes allows connection to shunt or undervoltage
operating mode breaker coil
o °c ©° 0 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.

PGH Family High Tension Couplers

Required (for systems >1,300V) 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.

=
o
—
o
=
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)
c
=
o
-
=
o
—
m
[x]
=
o
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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 <50ms
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 Output 0-1 mA
Approvals UL Listed (E183688)
Warranty 5years
Mounting DIN, Surface

© 2020 Littelfuse, Inc. 109 Littelfuse.com/pgr-6101-120
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MPU-32 SERIES (PGR-6200)
Motor Protection Unit c“us c@ﬂsCE@

W e e N
LITTELFUSE STARTCO

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

2 aomee ES@T*:"EE‘Z‘S‘SZT L] Programmable dlglta| input
leammrawr) & T V5| = 24-Vdc source for digital input
e MR i = Programmable 4-20-mA analog output
ERl R e = On-board temperature-sensor input,
i = 100-Q-Platinum RTD or PTC
0 o AR M Dt D i P = Three programmable output relays
: = | ocal RS-232 communications, optional Network
Communications
= PC-interface software (SE-Comm-RIS)
Simplified Circuit Diagram = 4 line x 20 character backlit LCD display
Q st or G = Keypad for programming and display selection
= L =5 =4 LEDs; 1 user programmable
2 I F;HASECT
2 Mo M © current Input Module (MPU-CIM)
E ! | RTDx8 The MPU-CIM Current Input Module is the interface
o © ruem °ee 558 between the MPU-32 relay and the 5-A-secondary,
E (Current Input Module) 9 '\(’T';fs}ﬂ? 1-A-secondary, and sensitive current transformers. The
p ‘mm’ P 00 MPU-CIM is ordered separately from the MPU-32 and can
= Py Pe) be surface or DIN-rail mounted.lW|re-_clamp|ng terminals
S MPU-32 (1) éz are standard, but the MPU-CTl is available for those who
= L—o (Motor Protection Relay) o require ring-tongue terminals.
L2—fo o \_0 .
T Accessories

Ordering Information Phase CTs are required to detect phase

0 P Phase Current Transformers
% N\ currents. For upgrade applications, existing CTs

)
\

ORDERING NUMBER COMMUNICATION _/ ’ ‘ can be used.
MPU-32-00-00 TIA-232
MPU-32-01-00 TIA-232 & TIA-485 9 Ground-Fault Current Transformer

. Optional zero-sequence current transformer
-372-072- _ ™

MPU-32-02-00 TIA-232 & DeviceNet detects ground-fault current. Available with 5-A
MPU-32-04-00 TIA-232 & EtherNet/IP™ & Modbus® TCP and 30-A primary ratings for low-level pickup.

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.

MPS-RTD Temperature Input Module

ACCESSORIES REQUIREMENT Optional module provides 8 inputs to connect
i Pt100, Ni100, Ni120, and Cu10 RTDs.

Phase CTs Required

MPS-RTD-01-00 Optional MPS-DIF Differential Current Module

MPS-DIF-01-00 Optional Optional motor differential protection,

MPU-32-SMIK Optional compatible with core balance and summation

i current transformer connections.
CA-945 Optional
MPU-16A-Y92A-96N Optional

Littelfuse.com/mpu-32 110 © 2020 Littelfuse, Inc.
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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
gﬂ:seenltol:sg?lgrl;g:er/ev erse 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
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 §
2
e
Wiring Diagram Specifications %
Protective Functions Overload (49, 51) RTD temperature (38,49) 3
PHASE CURRENT GROUND-FAULT (IEEE Device Numbers) Phase reverse (current) (46) Unbalance (current) (46) ﬁ
TRANSFORMERS e EMER Overcurrent (50, 51) Starts per hour (66) 2
(required) {recommended) Jam Differential (87) 2
Bluvams @) || B4 Mnotes MPS-RTD Ground fault (50G/N, 51G/N)  Phase loss (current) (46)
v g '"P”T(D";Z:H:T PTC overtemperature (49 Undercurrent (37)
o 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
CURRENTINPUT MODULE MPS-DIF 24-Vdc Source 100 mA maximum
B4 Lt 9 ""°°T’B:m” AC Measurements Trug BMS and DFT,l Peak, 16 samples/cycle, and
B Lteiuse @ ; positive and negative sequence of fundamental
TEMPERATURE INPUT STARTCO i Frequency 50, 60 Hz or ASD
T 0 R Output Contacts Three Form C programmables
) (2) (8 @ @ @ @ @ @ @ Communications TIA-232 (stapdard); TIA-485, DeviceNet™,
= - = F = LoMODULE Ethernet (optional)
om @ som Analog Output 4-20mA, programmable
= o Conformally Coated  Standard feature
Warranty 10 years
MOTOR PROTECTION UNIT % Litte"“sd Mounting
MPU-32 STARTCO (Control Unit) Panel (standard)
ReLpYs Surface (with MPU-32-SMK converter kit)
RELAY 2 RELAY 1 (Current Input Module) DIN, Surface
Approvals CSA certified, CE (European Union), UL Recognized,
l @) ’ %g‘) @ @ © (1] C-Tick (Australian)
= CONTROL
POWER

© 2020 Littelfuse, Inc. m Littelfuse.com/mpu-32
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Simplified Circuit Diagram

Q PHASE CT
.

G GFCT
~A

Protection Relays
Motor Protection — Advanced

MPS SERIES (PGR-6300)

Motor Protection System

an
[ easecr
M
[ P.Hr%cr M
| T | 1 RTD x 8
o o ¢ o o6 o o] 355
o MPS-RTD
(Temperature
MPS-CTU o Input Module)
L1—to (Control Unit) 9 —o° G 0000
L2—o \
9
| <
@ wesop 8
(Operator Interface) 8

Ordering Information

ORDERING NUMBER

MPS-CTU-01-00
MPS-CTU-02-00
MPS-CTU-03-00
MPS-CTU-04-00

ACCESSORIES
MPS-0PI-01-00
Phase CTs
Ground-Fault CT
MPS-RTD-01-00
MPS-DIF-01-00
SE-IP65CVR-M

COMMUNICATIONS
RS-485

RS-485 & DeviceNet™
RS-485 & Profibus®

RS-485 & EtherNet/IP™ & Modbus® TCP

REQUIREMENT
Recommended
Required
Recommended
Optional
Optional
Optional

“ c@Pus &

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-
horsepower induction motors.

@ Operator Interface (MPS-OPI)

= L 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

@ cControl Unit (MPS-CTU)

= Current inputs—5-A or 1-A secondary phase current
transformers

=\/oltage inputs—up to 600V without PTs

= Earth-leakage input—b5-A or 1-A secondary or sensitive
transformer

=Tachometer (high-speed pulse) input

= 8 digital inputs, 5 relay outputs, 1 analog input and output

= 24-Vdc supply for OPI and RTD modules, and for digital inputs

= |RIG-B time-code input

= 5 DIN size, surface mount

= RS-485 network communications (Standard)

= DeviceNet™, Profibus®, or Ethernet communications available

Accessories

(A) ),;y“ T
N\

D, &

Phase Current Transformers
Phase CTs are required to detect
\\ phase currents.

9 Ground-Fault Current Transformer
Required 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/mps
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Features & Benefits
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PHASE CURRENT GROUND-FAULT
TRANFORMERS CURRENT
TRANSFORMER
(required) (required)

Littelfuse’
S&TAHTCSD G

¥

Littelfuse
S&TARTCO Q

~~\ -

Y Ty Y
H P '

PHASE
VOLTAGES
1 i

I [

(recommended)

P4 Litteltuse o
STARTCO

MPS-RTD
4 RTD MODULE

(optional)
B4 vitteltuse e
STARTCO

MPS-DIF
DIFFERENTIAL

-| MODULE

(optional)

P4 Littofuss 0
STARTCO

[ FE

®
(O SU————

Input Voltage
Power-Up Time
Ride-Through Time
24-Vdc Source

Overfrequency (81)
Overcurrent (50, 51)
Jam
Underfrequency (81)

Ground fault (50G/N, 51G/N)

Undercurrent (37)
Unbalance (voltage) (47)
Failure to accelerate
RTD temperature (38, 49)

FEATURES IEEE # BENEFITS
Overload 49,51 Extends motor life and prevents insulation failures and fires
gﬂ;rsegltol;g}):ll\:lgge{evers e 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 tomperature o D e potcir P mece]
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
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
PS.OPt (PIrEoEt:([:)t:\'l?cl;ull\llfltl:]obEs) Overload (49, 51) Unbalance (current) (46)
OPERATOR Phase reverse (current) (46) Underspeed (14)
J INTERFACE

Starts per hour (66)
Phase loss (voltage) (47)
Overvoltage (59)
Differential (87)
Phase loss (current) (46)
Undervoltage (27)
Phase reverse

(voltage) (47)
Power factor (55)

65-265 Vac, 25 VA; 80-275 Vdc, 25 W

800 ms at 120 Vac
100 ms minimum
100 mA maximum

1 NN AC Measurements True RMS and DFT, Peak, 16 samples/cycle, and
@ @ @60 @ @ positive and negative sequence of fundamental
ARALG Frequency 50, 60 Hz or ASD
MPS-CTU meuT Inputs Phase current, Earth-leakage current, Phase voltage,
CONTROL UNIT 7 digital, tachometer, 1 analog
B4 Litteltuse Output Contacts 5 contacts — See Product Manual
STARTCO Approvals CSA Certified, RCM (Australian), UL Recognized
ANALOG Communications Allen-Bradley® DFI and Modbus® RTU (Standard);
ofay RS 3_%7}-1_; DiomaL DeviceNet™, Profibus®, Ethernet (Optional)
© e 6. ®_@ ®66 & Conformally Coated  Standard feature
— Warranty 10 years
b Mounting
CrowER- (Control Unit) Surface
(Operator Interface)  Panel, Control-Unit mounted
© 2020 Littelfuse, Inc. 13 Littelfuse.com/mps
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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.
Existing current transformer and wiring can be utilized,
9 MPS-469X simplifying the upgrade procedure.

Front Back

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

2

e

=

E Factory tested ensure reliability

= I Add communications capability to older switchgear and
& Communications improve system performance

s Microprocessor - . '

% based No calibration required saves on maintenance cost
e Reduced overcurrent Maintenance mode setting to reduce the risk of

e« mode Arc-Flash Hazards

s 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 14 © 2020 Littelfuse, Inc.
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Motor and Pump Protection

111-INSIDER-P / 231-INSIDER-P

Single-Phase Pump Monitor

R-P
231-INSIDE!
1310 1P @ 230VAC

Wiring Diagrams
See next page.

Accessories

Informer

A hand-held diagnostic tool that uses an infrared
receiver to access information which can be
helpful for troubleshooting the system. Includes
the Informer IR Kit-12

Informer IR Kit-12

12" infrared adapter cable attaches to the face of
the unit to provide remote diagnostics without
opening the panel. Included with the Informer

Ordering Information

MODEL VOLTAGE DESCRIPTION
111-Insider-P 115VAC Y3 - V2 hp, includes IR Kit-12
231-Insider-P 230VAC Y3- 1 hp, includes IR Kit-12

®A Littelfuse

Expertise Applied | Answers Delivered

8“ us

Description

The Littelfuse 111-InsiderP single-phase products fit inside 3
and %2, 115V control boxes and the 231-InsiderP fits inside Vs 14,
%, 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
loss of suction is detected, the product 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 power is removed and
reapplied, the unit reactivates its output relay and turns the
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
Insider, allowing the Informer to access these parameters even
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
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

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 after a

Adjustable restart delay dry-well condition occurs, or to select manual reset

Used with the Informer, allows user to see stored
faults, run time, and also troubleshoot the pump while
it's running

Builtin IR
communications link

LED indication Provides status and diagnostics for troubleshooting

© 2020 Littelfuse, Inc.
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Specifications
Functional Specifications

Adjustments/Settings

Overcurrent
Underload (dry-well)
Overvoltage
111-Insider-P
231-Insider-P
Undervoltage
111-Insider-P
231-Insider-P

Number of restarts allowed

in a 60-sec. period

(rapid-cycling)
Trip Delay Times
Overcurrent
Dry-well
Restart Delay Times
Over/Undervoltage
All other faults

Protection Relays
Motor and Pump Protection

111-INSIDER-P / 231-INSIDER-P

125% of calibration point
Adjustable (70 to 90% of calibrated run power)

132.5VAC
265VAC

95VAC
190VAC
4

5 seconds
4 seconds

2 seconds
Manual, 2-225 minutes

Input Characteristics
Supply Voltage
111-Insider-P
231-Insider-P

Load Range
111-Insider-P
231-Insider-P
Frequency

Output Characteristics

115VAC
230VAC

Ys—Yshp
Y3—1hp
50%/60Hz

Output Contact Rating-SPST

111-Insider-P
231-Insider-P

General Characteristics
Operating Temperature
Maximum Input Power
Safety Marks

cUR**

Weight

Mounting Methods

¥hp@120VAC (17 amps max.)
1hp@ 240VAC (17 amps max.)

-40°t0 60° C (-40°to 140°F)
5W

UL508, C22.2 No. 14

10 oz.

Inside a Pentek®, Franklin™, CentriPro™,
Flint and Walling™, and Grundfos®***
control box

*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
be used with thermally or impedance protected motors only.

***Grundfos control boxes manufactured after mid 2014.

Wiring Diagrams

PENTEK® CONTROL BOX WIRING DIAGRAM

ORANGE
VOLTAGE
RELAY
BLACK ORANGE RED
BLUE ]
MODEL 231/111
T INSIDER-P
N\ J
N - -
—
YELLOW
— — — — —
B(MAIN)  Y(COMM) R(START) L2 L1

FRANKLIN™ CONTROL BOX WIRING DIAGRAM

—
ORANGE
BLUE 111/231
INSIDER-P
SOLID-STATE
SWITCH
low 0
\ RED YEL
) | .
—d = k=
— — — — —
B(MAIN)  Y(COMM) R(START) L2 L1

Littelfuse.com/111insiderp-231insiderp
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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 | 231/111
5 vELLoW INSIDER-P
VOLTAGE
VOLTAGE RELAY
RELAY
BLACK
——— 1 2
RED YELLOW YELLOW
— YELLOW \!ED
B(MAIN)  Y(COMM) R(START) L2 L1 é /3 EI
— — — — — §
o]
B(MAIN) Y(comMm) R(START) L2 L1 =
Q0
-
=
GRUNDFOS® CONTROL BOX* WIRING DIAGRAM For installation instructions see the Fresh Water Pumping Catalog at :
www.Littelfuse.com/PumpProtection g
]
3
= =
— ORANGE S
CAPACITOR 2
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.

© 2020 Littelfuse, Inc. 117 Littelfuse.com/111insiderp-231insiderp
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232-INSIDER

Single-Phase Pump Monitor c@us ;AN us

Description

The Model 232-Insider single-phase PumpSaver® fits inside /3, Y2,
%, and Thp, 230V Grundfos control boxes manufactured prior to
or® mid 2014. The PumpSaver® Model 232-Insider is a pump monitor
| pumpsav designed to protect single-phase pumps from dry-well, dead-
232-|NS|@P§':VAC head, jammed impeller, overvoltage and undervoltage conditions.
Rk Scal Typical applications include residential water wells, commmercial
3 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

68520 o
s 3873 EL 232-INSID
S%%EMBLED IN USA Lo

Wiring Diagram the pump back on. By leaving the restart delay knob in the reset
position, the 232-Insider will operate in manual reset mode.
232-INSIDER CONNECTIONS IN GRUNDFOS® CONTROL BOX The Insider communicates with a hand-held diagnostics tool

called the Informer (sold separately). The Informer displays

S parameters including calibration points, trip points, run time and
5 CAPACITOR L last faults. This is valuable for troubleshooting the pump while it
= is running.
2
o. .
E e ORANGE
> Pumpg;er Note: The use of flow restrictors or unusually high head pressures at the time of calibration may
; iGHT . ek interfere with the detection of dead-head conditions. Contact Littelfuse for information on a
g zsmﬁzuzs product to fit these applications.
'_ [\ RESET
g restanoELCAL
swsssanie 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 =~ Used with the Informer, allows user to see stored
communications link faults, run time, and also troubleshoot the pump while
*Note: Move short yellow wire from the 90° terminal on L2 to the 45° terminal on L2. Its runnlng
LED indication Provides status and diagnostics for troubleshooting
For installation instructions see the Install Bulletin.
Accessories

Informer

A hand-held diagnostic tool that uses an infrared
receiver to access information which can be
helpful for troubleshooting the system.
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Protection Relays

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%

®A Littelfuse
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% Littelfuse Protection Relays

Expertise Applied | Answers Delivered Motor and Pump Protection
111P / 233P / 233P-1.5 SERIES
Single-Phase PumpSaver® (@)

Description

The Littelfuse Models 111P (115 volt, ¥z to 1hp); 233P-1.5

(230 volt, 75 to 1.5hp); and 233P (230 volt, ¥s to 3hp) protect
pumps from dry-well, dead-head, jammed impeller, overvoltage/
3 undervoltage conditions and now rapid-cycle protection whether
) B ' the pressure switch is mounted before or after our unit.

Erl-lﬂ“"‘lpr‘i“'f_s_;w ) A calibration adjustment allows the unit to be calibrated to your
R ver D - 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 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
o 0 Q

MUST HAVE SHORT-
CIRCUITPROTECTION
XIMUM

The infrared LED communicates with a hand-held diagnostics
tool called the Informer (sold separately). The Informer displays
parameters including calibration points, trip points, run time and

30 m?s“:s?:uwzi ;:M(ER . g"’si_lam " @ | ast fa u |‘tS
e Sy Com com [ g™ '

|'i§|'i®|'i®ﬁ®ﬂ Special considerations for pump cables larger than #10 AWG:
o= -I In some cases where larger motors are installed with deep
T : | set pumps, pump cables are used that exceed the relay's
o PRESSURESWITCH o1 f

terminal size. In these conditions, a short splice of #10 AWG or

1 OROTHER CONTROL

=
=
=
[X)
=
e B T #12 AWG may be a solution at the control box. Note: All local,
o T state and national electric codes should be followed when
S eTaLLEn EER aeroRe | ¢ 81 applying this solution
S R AFTER THE PUNPSAVER-PLUS ™|  PRESSURESHITCH | PpyIng :
(- : ‘OR OTHER CONTROL :
(] IS S S, ..
o
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
CONTROL BOX from 70-90% of the full load. This makes the unit even more adaptable to varying pumping
(IF REQUIRED) > 70 THERMALLY OR I ! ; s
— wreDANGE PROTECTED  aPplications. If you have a very low producing well, you increase the sensitivity closer to the
- MOTOR 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 :%:3:;?‘?:0" er based Constant monitoring of voltage, power factor, current
MODEL LINEVOLTAGE  DESCRIPTION circuitry for reliable pump protection
. 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 NEMA3R 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
) 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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Protection Relays

Motor and Pump Protection

111P / 233P / 233P-1.5 SERIES

Specifications

Functional Specifications

Adjustments/Settings

Overcurrent

Underload (dry-well)

Overvoltage

111P

233P, 233P-1.5

Undervoltage

111P

233P, 233P-1.5

Number of restarts allowed
in a 60-sec. period
(rapid-cycling)

Trip Delay Times

Overcurrent

Dry-well

Restart Delay Times

Over/undervoltage

All other faults

Input Characteristics

Supply Voltage

11P

233P-1.5, 233P

Load Range:

11P

233P-1.5

233P

Frequency

125% of calibration point
Adjustable (70 to 90% of calibrated run power)

132.5VAC
265VAC

95VAC
190VAC

4

5 seconds
4 seconds

2 seconds
Manual, 2-225 Minutes

115VAC
230VAC

Va—1hp
¥3—15hp
Y3 —3hp
50%/60Hz

Output Characteristics
Output Contact Rating-SPST
1P

233P-15

233P

General Characteristics
Operating Temperature
Maximum Input Power
Wire Gauge

Terminal Torque

Safety Marks

cUL Listed

Dimensions

Weight
Mounting Methods

®A Littelfuse

Expertise Applied | Answers Delivered

1Thp@120VAC (16 amps max.)
1.5hp@240VAC (10 amps max.)
3hp@240VAC (17 amps max.)

-40°t0 60° C (-40°to 140°F)
5W

Solid or Stranded 10 - 22AWG
13 in.-Ibs.

UL508, C22.2 No. 14

H 73.66 mm (2.9"); W 133.35 mm (5.25");
D 73.99 mm (2.913")

14 0z.

#8 screws

*Note: 50Hz will increase all delay timers by 20%

© 2020 Littelfuse, Inc.
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MOTOR & PUMP PROTECTION

P Littelfuse

Expertise Applied | Answers Delivered

234-P

Single-Phase Pump Monitor

RESTART DELAY/
CAUBRATION sensmvITY
ToommuTes NoRAL

50 gy 160

MmN s

w® S

AN : » o
LGHT 234 LiGHT
= 15t03hp @ 230VAC

ﬂ! Littelfuse | PumpSaver®

ASSEMBLED IN USA
.

Wiring Diagram

234-P CONNECTIONS IN GRUNDFOS® CONTROL BOX

BLUE,

BLK " veLLow

START
CAPACITOR

YELLOW

For installation instructions see the Install Bulletin.

Protection Relays
Motor and Pump Protection

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,
dead-head, rapid-cycle, jammed-impeller, and over/undervoltage
conditions. Typical applications include residential waterwells,
commercial waterwells, irrigation wells, and golf course and
other sprinkler systems.

A calibration adjustment allows the 234-P 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, overcurrent, and
undercurrent. When an abnormality, such as loss of suction is
detected, the 234-P deactivates its output relay and directly
disconnects the pump motor. The 234-P then begins its user
selectable restart delay (dry-well 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.

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.
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.

The Model 234-P is not recommended for use with the Grundfos® Deluxe Control Box.

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

Used with the Informer, allows user to see stored
faults, run time, and also troubleshoot the pump while
it's running

Builtin IR
communications link

LED indication Provides status and diagnostics for troubleshooting

Littelfuse.com/234p
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Protection Relays

Motor and Pump Protection

234-P

Accessories

Informer

the Informer IR Kit-12

A hand-held diagnostic tool that uses an infrared
receiver to access information which can be
helpful for troubleshooting the system. Includes

Informer IR Kit-12

12" infrared adapter cable attaches to the face of
the unit to provide remote diagnostics without
opening the panel. Included with the Informer

Specifications

Functional Specifications

Adjustments/Settings

Overcurrent

Underload (dry-well)

Overvoltage

Undervoltage

Number of restarts allowed
in a 60-second period
(rapid-cycling)

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

Dimensions

Weight

Mounting Methods

Standards Passed

®A Littelfuse

Expertise Applied | Answers Delivered

125% of calibration point

Adjustable (70 - 90% of calibrated run power)
265VAC

190VAC

4

5 seconds
4 seconds

2 seconds
Manual, 2-225 Minutes

230VAC
Ys—3hp
50%/60Hz

3 hp @ 240VAC (17 amps max.)

-40°t0 60° C (-40°to 140°F)
5W

Fitted to Grundfos® Control Box
14 0z.

Grundfos® Control Box

Electrostatic Discharge (ESD) IEC 61000-4-2, Level 2, 4kV contact, 6kV air

*Note: 50 Hz will increase all delay timers by 20%

© 2020 Littelfuse, Inc.
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MOTOR & PUMP PROTECTION

P Littelfuse

Expertise Applied | Answers Delivered

235P

Single-Phase Pump Monitor

RESTART DELAY/
CALIBRATION
100 MINUTES
s0 gy 1

Aotz

s AL
5L 235p L ueHT

UGHT 540 15hp @ 230VAC

; °
B4 Litefuss | pumeSeter ..
W Go

Wiring Diagram

MODEL 235P
L2 L2
L1 CcT1 cT2 IN OoUT |
gl
o O O ? ?
CONTROL BOX
FUSED DISCONNECT @ WITH CONTACTOR
OR CIRCUIT BREAKER

L1 * . ]
: 5
\

*~—
*—
GND ~—

Shows Internal Connection

PRESSURE SWITCH

CURRENT TRANSFORMER l

For dimensional drawing see: Appendix page 511, Figure 15.

Ordering Information

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

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

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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Protection Relays % Littelfuse

Motor and Pump Prot