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Three-Phase Monitor Relays provide protection against premature equipment
failure caused by voltage faults on three-phase systems. They are compatible
with most Wye or Delta systems with no connection to Neutral required. These
relays protect against single phasing regardless of any regenerative voltages,

except the PCP Series, which offers Phase Reversal protection only.

The Reference Guide below provides general information on the different
versions of Three-Phase Monitor Relays offered by Macromatic.

Series Mounting | Phase Phase Time Delay on Approvals @
Style Loss Reversal | Unbalance | Voltage Voltage Undervoltage
Plug-in ®
PLP | Plug-in® v v
PAP | Plug-in ® v v V' (adj) 4 seconds fixed |c\¥ws C€
PJP | Plug-in e v v Indication only|v" (fixed) 4 seconds fixed Q8
PMP | Plug-in ® v v V' (@) |V (adi)|Y  (fixed)] 0.1-30sec.
PMP-FA| Plug-in ® v v v\ (fixed) [V (fixed)|V"  (fixed)| 4 seconds fixed
PMD DIN-Rail v v v (adj.) v (adj.) v (fixed)[ 0.1 - 30 seconds .,@l,s CE
PBDU | DIN-Rail v v v\ (ad)) @s CE
PC @@ | DIN-Rail v v v’ @) | Y (adi)| Y (adj)| 0-3-30seconds | (@

[ All Plug-in Products are cULus Listed when used with the appropriate Macromatic socket.
®® PC Series have embedded communication via Modbus TCP, which makes data available within smart connected control systems.

TYPICAL GONNECTIONS

Line Side Monitoring

With the relay connected before the motor starter, the motor can
be started in the reverse direction. However, the motor is unpro-
tected against phase failures between the relay and the motor.

PROTECTION

Depending on the unit selected, it will protect three-phase equip-
ment against:

& Phase loss - total loss of one or more of the three phases. Also
known as “single phasing.” Typically caused by a blown fuse,
broken wire, or worn contact. This condition would result in a L START  Monfer N

motor drawing locked rotor current during start-up. In addition, \_Z]‘E—ET"@—(Y b

a three-phase motor will continue to run after losing a phase,
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resulting in possible motor burn-out.

& Phase reversal - reversing any two of the three phases will 2 E
cause a three-phase motor to run in the opposite direction. .

This may cause damage to driven machinery or injury to per-
sonnel. The condition usually occurs as a result of mistakes
made during routine maintenance or when modifications are
made to the circuit.

Load Side Monitoring

With the relay connected directly to the motor, the total feed lines
are monitored. However, this connection should not be used with
reversing motors.

4 Phase unbalance - unbalance of a three-phase system occurs
when single phase loads are connected such that one or two
of the lines (phases) carry more or less of the load. This could
cause motors to run at temperatures above published ratings.

¢ Undervoltage - when voltage in all three lines of a three-
phase system drop simultaneously. This could result in an
increase in current and motor heating and a reduction in
motor performance.

& Overvoltage - when voltage in all three lines of a three-
phase system increase simultaneously. Could cause a
decrease in load current and poor power factor.




PHASE REVERSAL

PCP SERIES

The PCP Series Three-Phase Monitor Relays continuously monitor all voltages

to protect motors and equipment from expensive damage due to phase reversal.
These products have an isolated relay output that is only energized if the three
phases are in the proper A-B-C sequence. The relay output will remain open if any
two phases are reversed.

E-LINE
g

GELIN
oL oy

Phase Reversal Relays should be used in applications where motor direction is
critical or sequence detection is required by Code. NOTE: these products provide
protection against phase reversal only. If a product with more than phase reversal
protection is required, see the Reference Guide at the beginning of this catalog
section to select the correct product.

SILVYNOIOVIN

The PCP Series is a true universal product, with two units that work on a

€ Protects against phase reversal : . > . . .
wide variety of line-line voltages without any adjustment to cover more global

onl
y applications. They utilize an industry-standard 8 pin octal socket.
€ Universal voltage range of 190- .
500V or 460-600V—greater Operation: . . .
When the proper three-phase line voltage is applied to the unit and the phase
range that covers more global S . . .
L sequence (rotation) is correct, the relay is energized after the Restart Delay is
applications I . -
completed. An out-of-sequence condition will prevent the relay from energizing
€ Full fault indication on top of on start-up or de-energize the relay after a delay if it occurs when energized.
unit for easy troubleshooting Re-energization is automatic upon correction of the fault condition. A bi-color

status LED indicates normal condition and also provides specific fault indication to
simplify troubleshooting.

6“08 C € GUS PCP SERIES

¢ 10A SPDT output contacts

app‘x)'g;iate LINE-LINE
cocket PROTECTS VOLTAGEA CATALOG WIRING/
AGAINST (50/60 Hz) NUMBER SOCKET
Phase Reversal 190-500V PCPU e 8 Pin Octal
70169-D
460-600V PCP575 @

DIAGRAM 23

A Phase-to-Phase (Line-to-Line).
® Requires a 600V-rated socket when used on system voltages above 300V.
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PHASE REVERSAL

PCP SERIES

Voltage Requirements: Temperature: Operating: -28° to 65°C (-18° to 149°F)
Storage: -40° to 85°C (-40° to 185°F)
RANGE MIN MAX — . .
(50/60Hz +5%) VOLTAGE ‘ VOLTAGE NUMBER Mounting: Uses an 8 pin octal socket. Requires a 600V-rated
socket when used on system voltages greater than 300V such as
190-500V AC 156V AC 550V AC PCPU Macromatic Catalog Number 70169-D.
—f
460-600V AC 390V AC 660V AC PCP575 Status LED: LED STATUS STATUS g
¢ T |Nervay, -
Power Consumption: Less than 40VA N el m
R
Phase Reversal (Sequence): g [ | |REVERSAL ":I
Unit trips if rotation (sequence) of the three phases is anything -
other than A-B-C. It will not work on C-B-A. Reset: —
Response Times: Automatic upon correction of fault. =
Power Up & Restart After Fault: 1 second fixed Approvals: o en
Drop-out Due to Phase Reversal: 100ms fixed c us c € c !g)'L uUs
File #E109466  ENG0947-1, . m
Output Contacts: SPDT 10A @ 277V AC /7A@ 30V DC; EN60947-5-1, ‘r"(’)'”;iate
1HP @ 250V AC, 1/2HP @ 125V AC, EN60255-1  “PEolket =
C300 Pilot Duty File #£109466 P
Life: Mechanical: 10,000,000 operations; Full Load: 100,000 =
operations —
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PHASE LOSS & REVERSAL

3 PHASE MONTO!

e
(GE LINELIN
VLT ooy AC

@ oL
€€

)

@ Protects against phase loss &
phase reversal

€ Universal voltage range of 190-
500V or 460-600V—greater
range that covers more global
applications

€ True RMS voltage
measurement ensures
accurate sensing across more

applications
€ Retains fault indication &

continues to monitor voltages
even with lost phase

€ Full fault indication on top of
unit for easy troubleshooting

¢ 10A SPDT output contacts

0“08 ce GUS

with
appropriate
socket
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PLP SERIES

The PLP Series Three-Phase Monitor Relays continuously monitor all voltages
to protect motors and equipment from expensive damage due to phase loss
and phase reversal. These products detect single phasing regardless of any
regenerative voltages.

Utilizing an advanced microprocessor-based design allows true RMS voltage
measurement with full wave monitoring. This provides a more accurate method
to measure the voltages, regardless of load type or wave shape, and results in
improved protection across more applications.

True RMS voltage measurement ensures accurate sensing in most generator
and other applications with non-sinusoidal wave forms, eliminating nuisance
tripping. Full wave monitoring provides a more accurate method to measure the
voltages, regardless of load type or wave shape, resulting in improved protection
across more applications.

Unlike similar three-phase monitor relays, the PLP Series will continue to function
even with a lost phase. They are the only line-powered units in their class to
retain fault indication and continuous monitoring of all voltages during a phase
loss, increasing the ease of troubleshooting and the level of protection.

The PLP Series is a true universal product, with two units that work on a
wide variety of line-line voltages without any adjustment to cover more global
applications. They utilize an industry-standard 8 pin octal socket.

Operation:

When the proper three-phase line voltage is applied to the unit and the phase
sequence (rotation) is correct, the relay is energized after the Restart Delay is
completed. A phase loss or phase reversal condition will de-energize the relay
after a delay. Re-energization is automatic upon correction of the fault condition.
A bi-color status LED indicates normal condition and also provides specific fault
indication to simplify troubleshooting.

PLP SERIES
LINE-LINE
PROTECTS VOLTAGEA CATALOG WIRING/
AGAINST (50/60 Hz) NUMBER SOCKET
Phase Reversal 190-500V PLPU e 8 Pin Octal
& Phase Loss 70169-D
460-600V PLP575 e @A 9B @C

DIAGRAM 23

A Phase-to-Phase (Line-to-Line).
® Requires a 600V-rated socket when used on system voltages above 300V.

Sockets & Accessories available



PHASE LOSS & REVERSAL

APPLICATION DATA

Voltage Requirements:

RANGE MIN MAX CATALOG
(50/60HZ *5%) VOLTAGE VOLTAGE NUMBER
190-500V AC 156V AC 550V AC PLPU
460-600V AC 390V AC 660V AC PLP575

Power Consumption: Less than 40VA.

PLP SERIES

Output Contacts: SPDT10A @ 277V AC /7A@ 30V DC;
1HP @ 250V AC, 1/2HP @ 125V AC,
C300 Pilot Duty

Life: Mechanical: 10,000,000 operations; Full Load: 100,000
operations

Temperature: Operating: -28°to 65°C (-18° to 149°F)
Storage: -40° to 85°C (-40° to 185°F)

Mounting: Uses an 8 pin octal socket. Requires a 600V-rated

socket when used on system voltages greater than 300V such as

Macromatic Catalog Number 70169-D.

Phase Loss:
it tri Status LED:
Unit trips on loss of any Phase A, B or C, regardless of any LED STATUS STATUS
regenerative voltages.
G Iﬁ
Phase Reversal (Out-of-Sequence): R {‘IR(I)E'I?.MeLON)
Unit trips if sequence (rotation) of the three phases is anything E RESTART
other than A-B-C. It will not work on C-B-A. N J-I.l-l.l-l.l-l.l—l.l-“—l.l-“l (DELAY)
Response Times: R | | REVERSAL
Restart: 1 second fixed E
Drop-out Due to Fault: D | | | | Loss
Phase Loss and Reversal: 100ms fixed

Reset:

Automatic upon correction of fault.

Approvals: © c E

c us c(UL)us

File #£109466  EN60947-1,

EN60947-5-1 with
’ t
EN60255-1  “Peoobaec

File #£109466
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PHASE LOSS, PHASE REVERSAL & UNDERVOLTAGE

SiLVONS VA

€ Protects against phase loss,

phase reversal & undervoltage

¢ True RMS voltage

measurement ensures
accurate sensing across more
applications

€ Retains fault indication and

continues monitoring all
voltages even with a lost phase

€ Full fault indication on top of

unit for easy troubleshooting

& 10A SPDT output contacts

0“03 CE GUS

with
appropriate
socket

MACROMATIC

Better. By Design.

800.238.1414

WWW.MACROMATIC.COM
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PAP SERIES

The PAP Series Three-Phase Monitor Relays continuously monitor all voltages to
protect motors and equipment from expensive damage due to phase loss, phase

reversal and undervoltage. These products detect single phasing and unbalanced
voltages regardless of any regenerative voltages.

Utilizing an advanced microprocessor-based design allows true RMS voltage
measurement with full wave monitoring. This provides a more accurate method
to measure the voltages, regardless of load type or wave shape, and results in
improved protection across more applications.

True RMS voltage measurement ensures accurate sensing in most generator and
other applications with non-sinusoidal wave forms, eliminating nuisance tripping.
Full wave monitoring provides a more accurate method to measure the voltages,
regardless of load type or wave shape, resulting in improved protection across
more applications.

Unlike similar three-phase monitor relays, the PAP Series will continue to function
even with a lost phase. They are the only line-powered units in their class to retain
fault indication and continuous monitoring of all voltages during a phase loss,
increasing the ease of troubleshooting and the level of protection.

The PAP Series have an adjustable undervoltage trip point of 75-95% of the line-
line voltage setting. They utilize an industry-standard 8 pin octal socket.

Operation:

When the proper three-phase line voltage is applied to the unit and the phase
sequence (rotation) is correct, the relay is energized after the Restart Delay is
completed. Any one of three fault conditions will de-energize the relay after a
delay. Re-energization is automatic upon correction of the fault condition. A
bi-color status LED indicates normal condition and also provides specific fault
indication to simplify troubleshooting.

PAP SERIES
LINE-LINE
PROTECTS VOLTAGEA | VOLTAGE | CATALOG WIRING/
AGAINST 50/60 Hz NUMBER SOCKET
Phase Loss, 208V 156-198V PAP208 8 Pin Octal
Phase Reversal, 70169-D
& Undervoltage 240V 180-230V PAP240 gA 9B 8C

400V 300-380V | PAP400 e

480V 360-460V | PAP480 e

575V 431-546V | PAP575 e

DIAGRAM 23

A Phase-to-Phase (Line-to-Line).
® Requires a 600V-rated socket when used on system voltages above 300V.

Sockets & Accessories available



PHASE LOSS, PHASE REVERSAL & UNDERVOLTAGE

PAP SERIES

APPLICATION DATA

Voltage Requirements:

Response Times:

Restart: 1 second fixed

RANGE MIN MAX CATALOG Drop_out Due to Fault:
(50/60HZ £5%) VOLTAGE VOLTAGE NUMBER Phase Loss and Reversal: 100ms fixed
Undervoltage: 4 seconds fixed

156-198V AC 156V AC 550V AC PAP208

Output Contacts: SPDT 10A @ 277V AC /7A@ 30V DC;
180-230V AC 156V AC 550V AC PAP240 1THP @ 250V AC, 1/2HP @ 125V AC,

C300 Pilot Duty

330-380VAC 156V AC SS0VAC PAP400 Life: Mechanical: 10,000,000 operations; Full Load: 100,000
360-460V AC 156V AC 550V AC PAP480 operations

Temperature: Operating: -28° to 65°C (-18° to 149°F)
431-546V AC 390V AC 660V AC PAP575 Storage: -40° to 85°C (-40° to 185°F)

Mounting: Uses an 8 pin octal socket. Requires a 600V-rated
socket when used on system voltages greater than 300V such as
Macromatic Catalog Number 70169-D.

Power Consumption: Less than 40VA

Phase Loss:
Unit trips on loss of any Phase A, B or C, regardless of any Status LED:
regenerative voltages. LED STATUS STATUS
Phase Reversal (Out-of-Sequence): S | | ?R%'ﬂelbm
Unit trips if sequence (rotation) of the three phases is anything E J-“-“-U-“-“-”-“-“-L ———
other than A-B-C. It will not work on C-B-A. N (DELAY)
Undervoltage: R | REVERSAL
Adjustable from 75-95% of the line voltage setting. Unit trips when E || | | LOSS
the average of all three lines is less than the adjusted set point for e LOWVOLT
a period longer than the adjustable trip delay. It will reset at +3% J-I-”—nﬂ— (UNDERVOLTAGE)
of the Undervoltage trip setting.

Reset:

Automatic upon correction of fault.
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s CE @D
File #£109466 Low Voltage & i
EMC app\r’g:)riate
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PHASE LOSS, PHASE REVERSAL & UNDERVOLTAGE

4

L 4

4

L 4

L 4

L 4

L 4

Protects against phase loss, phase
reversal, undervoltage & rapid
cycling

Indication of Phase Unbalance
(Relay Does Not Trip)

Universal voltage range of 190-
500V—greater range that covers
more global applications

True RMS voltage measurement
ensures accurate sensing across
more applications

Retains fault indication and
continues monitoring all voltages
even with a lost phase

Full fault indication on top of unit for
easy troubleshooting

5A SPDT/SPNO output provides
isolated contact for alarm circuits

0“08 C€ GUS

with
appropriate
socket

MACROMATIC

Better. By Design.

800.238.1414

WWW.MACROMATIC.COM
SALES@MACROMATIC.COM

PJPU-FABX SERIES

The PJPU-FA8X Series Three-Phase Monitor Relays continuously monitor all
voltages to protect motors and equipment from expensive damage due to phase
loss, phase reversal & undervoltage. They also provide an indication of a phase
unbalance condition, but the relay does not trip.These products detect single
phasing and unbalanced voltages regardless of any regenerative voltages.

Utilizing an advanced microprocessor-based design allows true RMS voltage
measurement with full wave monitoring. This provides a more accurate method
to measure the voltages, regardless of load type or wave shape, and results in
improved protection across more applications.

True RMS voltage measurement ensures accurate sensing in most generator
and other applications with non-sinusoidal wave forms, eliminating nuisance
tripping. Full wave monitoring provides a more accurate method to measure the
voltages, regardless of load type or wave shape, resulting in improved protection
across more applications.

Unlike similar three-phase monitor relays, the PJPU-FA8X Series will continue
to function even with a lost phase. They are the only line-powered units in their
class to retain fault indication and continuous monitoring of all voltages during a
phase loss, increasing the ease of troubleshooting and the level of protection.

The PJPU-FA8X Series is a true universal product that works on a wide variety of
adjustable line-line voltages to cover more global applications. All other settings
for undervoltage trip point, trip delay, restart delay and unbalance trip point are
fixed for ease of setup. In addition to the standard SPDT output contacts, these
products include an extra SPNO contact that provides an isolated output for
alarm circuits. They utilize an industry-standard 8 pin octal socket, even with the
extra SPNO output (see www.macromatic.com/fa8x).

Operation:

When the proper three-phase line voltage is applied to the unit and the phase
sequence (rotation) is correct, the relay is energized after the Restart Delay is
completed. A fault condition of phase loss, phase reversal or undervoltage will
de-energize the relay after a delay. Re-energization of the relay is automatic
upon correction of the fault condition. NOTE: the relay will not trip (de-energize)
on an unbalance condition, but the LED will provide a visual indication at

6% unbalance until correction of the fault condition. A bi-color status LED
indicates normal condition and also provides specific fault indication to simplify
troubleshooting.

PJPU-FA8X Series

LINE-LINE
PROTECTS VOLTAGEA CATALOG
AGAINST 50/60 Hz NUMBER WIRING/SOCKET
Phase Loss, 190-500V PJPU-FA8X o B 8 Pin Octal
Phase Reversal & 70169-D
Undervoltage

(Unbalance
Indication Only)

DIAGRAM 175

Phase-to-Phase (Line-to-Line).

Requires a 600V-rated socket when used on system voltages above 300V.
Dual range unit auto-senses between the 190-250V AC and 350-500V AC
ranges (see Application Data on next page).

e )

Sockets & Accessories available



PHASE LOSS, PHASE REVERSAL & UNDERVOLTAGE

PJPU-FABX SERIES

APPLICATION DATA

Voltage Requirements:

Response Times:

RANGE MIN MAX CATALOG Restart: 2 seconds fixed
(50/60Hz *5%) VOLTAGE VOLTAGE NUMBER Drop-out Due to Fault:
Phase Loss and Reversal: 100ms fixed
190-500V AC 156V AC 550V AC PJPU-FA8X Undervoltage: 4 seconds fixed

Output Contacts: SPDT/SPNO 5A @ 277V AC / 5A @ 30V DC;
1HP @ 250V AC, 1/2HP @ 125V AC,
C300 Pilot Duty

Three-Phase Line-Line Voltage:

@ sratus

Life: Mechanical: 10,000,000 operations; Full Load: 100,000 operations
The Voltage Line-Line knob on the PJPU-FA8X has

two ranges (left): a 190-250V low voltage scale and Temperature:  Operating: -28°10 65°C (-18° to 149°F)
i a 350-500V high voltage scale. The unit auto senses Storage: -40°to 85°C (-40° to 185°F)
é;‘g Youmee thet t:eg-p:ase Ilmf-"tTle voltarger\i/vrtler; a:]pplled and Mounting: Uses an 8 pin octal socket. Requires a 600V-rated socket when used
mﬂg | automatically selects the appropriate range. on system voltages greater than 300V such as Macromatic Catalog Number 70169-D.
Status LED: LED STATUS STATUS
G _I—L NORMAL
Power Consumption: Less than 40VA. E (RELAY ON)
Phase Loss: Unit trips on loss of any Phase A, B or C, regardless of any ﬁ | |||| ” || | || I || | ?DEEJAST
regenerative voltages.
I | REVERSAL
Phase Reversal (Out-of-Sequence): Unit trips if sequence (rotation) of the R LOSS/UB"
three phases is anything other than A-B-C. It will not work on C-B-A. E Il_ﬂ_ (UNBALANCE)
Undervoltage: Fixed at 90% of the line voltage setting. Unit trips when the | I I | I | {ﬂ’.";&’%&msa

average of all three lines is less than the set point for a period longer than the
fixed 4 second trip delay. It will reset at +3% of the Undervoltage trip setting.

) . . . Reset: Automatic upon correction of fault.
Phase Unbalance: Fixed at 6% unbalance. The relay will not trip (de-energize)

on an unbalance condition, but the LED will provide a visual indication at 6% Approvals: ®
unbalance until correction of fault. cm Us c @ Us c €

File #E109466 with Low Voltage & EMC Directives
appropriate EN60947-1, EN60947-5-1
socket

File #£109466
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PHASE LOSS, PHASE REVERSAL, PHASE UNBALANGE,

UNDERVOLTAGE & OVERVOLTAGE

Protects against phase loss,
phase reversal, phase unbalance,
undervoltage, overvoltage & rapid
cycling

Wide voltage ranges to cover more
global applications

True RMS voltage measurement
ensures accurate sensing across
more applications

Retains fault indication and
continues monitoring all voltages
even with a lost phase

Full fault indication on top of unit for
easy troubleshooting

Manual reset option works with
external switch to reset the relay
from outside the enclosure

10A SPDT output contacts

8“118 (E GUS

with
appropriate
socket

MACROMATIC

Better. By Design.

800.238.1414

WWW.MACROMATIC.COM
SALES@MACROMATIC.COM

PMP SERIES

The PMP Series Three-Phase Monitor Relays continuously monitor all voltages to
protect motors and equipment from expensive damage due to phase loss, phase

reversal, phase unbalance, undervoltage and overvoltage. These products detect
single phasing and unbalanced voltages regardless of any regenerative voltages.

Utilizing an advanced microprocessor-based design allows true RMS voltage
measurement with full wave monitoring. This provides a more accurate method
to measure the voltages, regardless of load type or wave shape, and results in
improved protection across more applications.

True RMS voltage measurement ensures accurate sensing in most generator and
other applications with non-sinusoidal wave forms, eliminating nuisance tripping.
Full wave monitoring provides a more accurate method to measure the voltages,
regardless of load type or wave shape, resulting in improved protection across
more applications.

Unlike similar three-phase monitor relays, the PMP Series will continue to function
even with a lost phase. They are the only line-powered units in their class to retain
fault indication and continuous monitoring of all voltages during a phase loss,
increasing the ease of troubleshooting and the level of protection.

The PMP Series is a true universal product, with three units that work on a wide
variety of adjustable line-line voltages to cover more global applications. Additional
knobs allow adjustment of the undervoltage trip point, trip delay, restart delay and
unbalance trip point. They utilize an industry-standard 8 pin octal socket.

Operation:

When the proper three-phase line voltage is applied to the unit and the phase
sequence (rotation) is correct, the relay is energized after the Restart Delay is
completed. Any one of five fault conditions will de-energize the relay after a delay.
As standard, re-energization is automatic upon correction of the fault condition.
Manual reset is available if an external momentary N.C. switch is connected to
pins 6 and 7. A bi-color status LED indicates normal condition and also provides
specific fault indication to simplify troubleshooting.

PMP Series
LINE-LINE
PROTECTS VOLTAGEA CATALOG
AGAINST 50/60 Hz NUMBER WIRING/SOCKET
Phase Loss, 102-138V PMP120 8 Pin Octal
Phase Reversal, 70169-D
Phase Unbalance,| 190-500V PMPU e B gA @B gC MANUAL
Undervoltage RESTT
& Overvoltage 460-600V PMP575 @

DIAGRAM 104

A Phase-to-Phase (Line-to-Line).

® Requires a 600V-rated socket when used on system voltages above 300V.

B Dual range unit auto-senses between the 190-250V AC and 350-500V AC
ranges (see Application Data on next page).

Sockets & Accessories available



PHASE LOSS, PHASE REVERSAL, PHASE UNBALANGE,
UNDERVOLTAGE & OVERVOLTAGE

PMP SERIES

APPLICATION DATA

Voltage Requirements:

Response Times:

RANGE ‘ MIN MAX (o7.17:\Xo]¢] Restart: 1 - 300 seconds adjustable
(50/60Hz *5%) VOLTAGE VOLTAGE NUMBER Drop-out Due to Fault:
Phase Loss and Reversal: 100ms fixed
190-500V AC 156V AC 550V AC PMPU Undervoltage and Overvoltage: 0.3 - 30 seconds adjustable
102-138V AC 77V AC 152V AC PMP120 Unbalance: _
Normal: 0.3 - 30 seconds adjustable
460-600V AC 345V AC 660V AC PMP575 Severe (Twice Knob Setting): 0.3 - 2 seconds

Output Contacts: SPDT 10A@ 277V AC /7A@ 30V DC;
1HP @ 250V AC, 1/2HP @ 125V AC,

Three-Phase Line-Line Voltage: C300 Pilot Duty

® status

The Voltage Line-Line knob on the PMPU has two Life: Mechanical: 10,000,000 operations; Full Load: 100,000 operations
J Reversarl , § o . )
m * ranges (left): a 190-250V low voltage scale and a Temperature: Operating: -28° 10 B5°C (-18° to 149°F)

3

2 4 380-500V high voltage scale. The unit auto senses
UNBALANCE (%) - » -
A i the three-phase line-line voltage when applied and Storage: 40° o 85°C (-40° to 185°F)
o g automatically selects the appropriate range. Mounting: Uses an 8 pin octal socket. Requires a 600V-rated socket when used
WX e The PMP120 has a single adjustable range of 102- on system voltages greater than 300V such as Macromatic Catalog Number 70169-D.
Wew AP 138V and the PMP575 has a single adjustable range
WD ao " of 460-600V. Status LED: LED STATUS STATUS
'UNDERVOLTAGE
= i G _I—l. NORMAL
—— E (RELAY ON)
jon: RESTART
Power Consumption: Less than 40VA. ﬁ |‘| ﬂ |‘| |‘| |‘| |‘| |‘| |'| |‘| (DELAY)

Phase Loss: Unit trips on loss of any Phase A, B or C, regardless of any | REVERSAL
regenerative voltages.

R(] I LOSS/UB
E (UNBALANCE)
Phase Reversal (Out-of-Sequence): Unit trips if sequence (rotation) of the D LOW VOLT
three phases is anything other than A-B-C. It will not work on C-B-A. —| I-l l—I I-l l— (UNDERVOLTAGE)
TNN_NNn_ HIGH VOLT
Undervoltage: Adjustable from 80-95% of the line voltage setting. Unit trips (OVERVOLTAGE)

when the average of all three lines is less than the adjusted set point for a period

longer than the adjustable trip delay. It will reset at +3% of the Undervoltage trip Reset: As standard, the PMP Series relays are in the Automatic Reset mode.
setting. However, they can be set in the Manual Reset mode by connecting an external
N.C. switch across terminals 6 and 7. Upon application of line voltage, the PMP
Series will go into Manual Reset mode if it recognizes a closure across terminals

6 and 7. After a fault clears, the relay will not reset until the N.C. switch is opened.
Note: When the unit is in the Manual Reset mode, the N.C. switch must be opened
after each Power-up to reset the relay and resume normal operation.

Overvoltage: Fixed at 110% of the line voltage setting. Unit trips when the
average of all three lines is greater than the fixed set point for a period longer
than the adjustable trip delay. It will reset at 107% of the line voltage setting.

Phase Unbalance: Adjustable from 2-10% unbalance. Unit trips when any one
of the three lines deviates from the average of all three lines by more than the

adjusted set point for a period longer than the adjustable trip delay. Approvals: ©
PP c Us ¢ us

File #E109466 with Low Voltage & EMC Directives
appropriate EN60947-1, EN60947-5-1
socket

File #£109466
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PHASE LOSS, PHASE REVERSAL, PHASE UNBALANGE,
UNDERVOLTAGE & OVERVOLTAGE

PMP-X SERIES

The PMP-X Series Three-Phase Monitor Relays continuously monitor all voltages
to protect motors and equipment from expensive damage due to phase loss, phase
reversal, phase unbalance, undervoltage and overvoltage. These products detect
single phasing and unbalanced voltages regardless of any regenerative voltages.

P
pMPU

VOLTAGE! umcws
"190- 800V A

Utilizing an advanced microprocessor-based design allows true RMS voltage
measurement with full wave monitoring. This provides a more accurate method
to measure the voltages, regardless of load type or wave shape, and results in
improved protection across more applications.

True RMS voltage measurement ensures accurate sensing in most generator and
other applications with non-sinusoidal wave forms, eliminating nuisance tripping.

4 Additional SPNO contact for Full wave monitoring provides a more accurate method to measure the voltages,
signaliong secondary systems regardless of load type or wave shape, resulting in improved protection across
@ Protects against phase loss, more applications.

phase reversal, phase unbalance,
undervoltage, overvoltage & rapid
cycling

Unlike similar three-phase monitor relays, the PMP-X Series will continue to
function even with a lost phase. They are the only line-powered units in their class
to retain fault indication and continuous monitoring of all voltages during a phase

4 Wide voltage ranges to cover more | |oss, increasing the ease of troubleshooting and the level of protection.
global applications
The PMP-X Series is a true universal product, with three units that work on a wide

variety of adjustable line-line voltages to cover more global applications. Additional
knobs allow adjustment of the undervoltage trip point, trip delay, restart delay and
unbalance trip point. They utilize an industry-standard 8 pin octal socket.

€ True RMS voltage measurement
ensures accurate sensing across
more applications

@ Retains fault indication and

continues monitoring all voltages The PMP-X series also provides an additional isolated SPNO contact that can be
even with a lost phase used for signaling separate PLC, SCADA, or alarm circuits or controlling secondary
€ Full fault indication on top of unit for loads.
easy troubleshooting Operation:
# Manual reset option works with When the proper 3-phase line voltage is applied to the unit and the phase
external switch to reset the relay sequence (rotation) is correct, the relay is energized after the Restart Delay is
from outside the enclosure completed. Any one of five fault conditions will de-energize the relay after a delay.

Re-energization is automatic upon correction of the fault condition. A bi-color
status LED indicates normal condition and also provides specific fault indication to
simplify troubleshooting (see “Status LED” on page 15).

€ 5A SPDT + 5A SPNO contacts

Al CE o(O)us

with MONITORED
apg;‘;ﬁgfte PROTECTS VOLTAGEA | CATALOG
AGAINST 50/60 Hz NUMBER WIRING/SOCKET
Phase Loss, 102-138V PMP120-X 8 Pin Octal
Phase Reversal, 70169-D

Phase Unbalance, 190-500V PMPU-X o B
Undervoltage
& Overvoltage 460-600V PMP575-X @

#A 9B gC

NI-901d | SAUT134 JOLINOW 3SUHd-II¥HL

MACROMATIC
DIAGRAM 175

. A Phase-to-Phase (Line-to-Line).
Better. By DeS|gn. ® Requires a 600V-rated socket when used on system voltages above 300V.
B Dual range unit auto-senses between the 190-250V AC and 350-500V AC

aun 233 7474 ranges (see Application Data on next page).

WWW.MACROMATIC.COM
SALES@MACROMATIC.COM




PHASE LOSS, PHASE REVERSAL, PHASE UNBALANGE,
UNDERVOLTAGE & OVERVOLTAGE

PMP-X SERIES

APPLICATION DATA

Voltage Requirements:

RANGE ‘ MIN MAX CATALOG
(50/60Hz *5%) VOLTAGE VOLTAGE NUMBER
190-500V AC 156V AC 550V AC PMPU
102-138V AC 77V AC 152V AC PMP120
460-600V AC 345V AC 660V AC PMP575

Three-Phase Line-Line Voltage:

® status

S| MAL
X [REVERSAL| 4 o
ILOSS /U
ILOW VOLT
LJUULHIGH VOLT|
3

2 10
'UNBALANCE (%)

The Voltage Line-Line knob on the PMPU-X has two
ranges (left): a 190-250V low voltage scale and a
380-500V high voltage scale. The unit auto senses
the three-phase line-line voltage when applied and
automatically selects the appropriate range.

03 0 200 88
TRIP DELAY 500 oAb
(SEC) 300 gre
190 250
0 380 yoLTagE 500
S
20 86 89

The PMP120-X has a single adjustable range of
102-138V and the PMP575-X has a single adjustable
B w o range of 460-600V.

Power Consumption: Less than 40VA.

Phase Loss: Unit trips on loss of any Phase A, B or C, regardless of any
regenerative voltages.

Phase Reversal (Out-of-Sequence): Unit trips if sequence (rotation) of the
three phases is anything other than A-B-C. It will not work on C-B-A.

Undervoltage: Adjustable from 80-95% of the line voltage setting. Unit trips
when the average of all three lines is less than the adjusted set point for a period
longer than the adjustable trip delay. It will reset at +3% of the Undervoltage trip
setting.

Overvoltage: Fixed at 110% of the line voltage setting. Unit trips when the
average of all three lines is greater than the fixed set point for a period longer
than the adjustable trip delay. It will reset at 107% of the line voltage setting.

Phase Unbalance: Adjustable from 2-10% unbalance. Unit trips when any one
of the three lines deviates from the average of all three lines by more than the
adjusted set point for a period longer than the adjustable trip delay.

( N
o O
2.4 = )
) o Qo
o O
- _J
1.7
(43)

800.238.7474 | WWW.MACROMATIC.COM | SALES@MACROMATIC.COM

100

Response Times:
Restart:
Drop-out Due to Fault:
Phase Loss and Reversal:
Undervoltage and Overvoltage:
Unbalance:
Normal:
Severe (Twice Knob Setting):

1 - 300 seconds adjustable

100ms fixed
0.3 - 30 seconds adjustable

0.3 - 30 seconds adjustable
0.3 - 2 seconds

Output Contacts: SPDT + SPNO5A @ 277V AC / 5A @ 30V DC;

1/3HP @ 120/240V AC, B300 Pilot Duty
Life: Mechanical: 10,000,000 operations; Full Load: 100,000 operations

Temperature: Operating:
Storage:

-28° 0 65°C (-18° to 149°F)
-40° to 85°C (-40° to 185°F)

Mounting: Uses an 8 pin octal socket. Requires a 600V-rated socket when used
on system voltages greater than 300V such as Macromatic Catalog Number 70169-D.

Status LED:

LED STATUS STATUS

1 NORMAL
(RELAY ON)

UM | SR
(DELAY)

[ REVERSAL

LOSS/UB

J_ 1 (UNBALANCE)
LOW VOLT

JU (UNDERVOLTAGE)
HIGH VOLT

JUUL UL (OVERVOLTAGE)

Zmmau e

omx

Reset: The PMP-X Series relays reset automatically after completion of the restart

delay.
Approvals: \ ( €
A\ RO

File #£109466 with Low Voltage & EMC Directives
appropriate EN60947-1, EN60947-5-1
socket

File #£109466
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PHASE LOSS, PHASE REVERSAL, PHASE UNBALANGE,
UNDERVOLTAGE & OVERVOLTAGE

L 4

*

L 4

*

L 4

L 4

v 008 =081
TSSO I0n
QYN

SILVINON D VN

Protects against phase loss,
phase reversal, phase unbalance,
undervoltage, overvoltage & rapid
cycling

Universal voltage range of 190-
500V—qreater range that covers
more global applications

True RMS voltage measurement
ensures accurate sensing across
more applications

Retains fault indication and
continues monitoring all voltages
even with a lost phase

Full fault indication on top of unit for
easy troubleshooting

Manual reset option works with
external switch to reset the relay
from outside the enclosure

10A SPDT output contacts

Al CE o(O)us

with
appropriate
socket

MACROMATIC

Better. By Design.

800.238.1414

WWW.MACROMATIC.COM
SALES@MACROMATIC.COM

PMPU-FAB SERIES

The PMPU-FA8 Series Three-Phase Monitor Relays continuously monitor all
voltages to protect motors and equipment from expensive damage due to phase
loss, phase reversal, phase unbalance, undervoltage and overvoltage. These
products detect single phasing and unbalanced voltages regardless of any
regenerative voltages.

Utilizing an advanced microprocessor-based design allows true RMS voltage
measurement with full wave monitoring. This provides a more accurate method
to measure the voltages, regardless of load type or wave shape, and results in
improved protection across more applications.

True RMS voltage measurement ensures accurate sensing in most generator
and other applications with non-sinusoidal wave forms, eliminating nuisance
tripping. Full wave monitoring provides a more accurate method to measure the
voltages, regardless of load type or wave shape, resulting in improved protection
across more applications.

Unlike similar three-phase monitor relays, the PMPU-FA8 Series will continue
to function even with a lost phase. They are the only line-powered units in their
class to retain fault indication and continuous monitoring of all voltages during a
phase loss, increasing the ease of troubleshooting and the level of protection.

The PMPU-FAS8 Series is a true universal product, with three units that work on a
wide variety of adjustable line-line voltages to cover more global applications. All
other settings for undervoltage trip point, trip delay, restart delay and unbalance
trip point are fixed for ease of setup. They utilize an industry-standard 8 pin octal
socket.

Operation:

When the proper three-phase line voltage is applied to the unit and the phase
sequence (rotation) is correct, the relay is energized after the Restart Delay

is completed. Any one of five fault conditions will de-energize the relay after

a delay. As standard, re-energization is automatic upon correction of the fault
condition. Manual reset is available if an external momentary N.C. switch is
connected to pins 6 and 7. A bi-color status LED indicates normal condition and
also provides specific fault indication to simplify troubleshooting.

PMPU-FAS8 Series

LINE-LINE
PROTECTS VOLTAGEA CATALOG
AGAINST 50/60 Hz NUMBER WIRING/SOCKET
Phase Loss, 190-500V PMPU-FA8 e B 8 Pin Octal
Phase Reversal, 70169-D
Phase Unbalance, gA OB @C

Undervoltage
& Overvoltage

MANUAL
RESET

DIAGRAM 104

e )

Phase-to-Phase (Line-to-Line).
Requires a 600V-rated socket when used on system voltages above 300V.
Dual range unit auto-senses between the 190-250V AC and 350-500V AC

ranges (see Application Data on next page).

Sockets & Accessories available




PHASE LOSS, PHASE REVERSAL, PHASE UNBALANGE,
UNDERVOLTAGE & OVERVOLTAGE

PMPU-

APPLICATION DATA

Voltage Requirements:

RANGE CATALOG
(50/60Hz *5%) VOLTAGE VOLTAGE NUMBER
190-500VAC 156V AC 550V AC PMPU-FA8
(see below)

Three-Phase Line-Line Voltage:

@ status

INORMAL
RESTART

REVERSAL|
LOSS / UB
Low VoLT

T ANLHIGH VOLT|

The Voltage Line-Line knob on the PMPU-FA8 has
two ranges (left): a 190-250V low voltage scale
and a 380-500V high voltage scale. The unit auto
senses the 3-phase line-line voltage when applied

8 250 and automatically selects the appropriate range.

240 2
230 480 500
460

VOLTAGE
440 LINE - LINE
208

416 200 190
400 380

Power Consumption: Less than 40VA.

Phase Loss: Unit trips on loss of any Phase A, B or C, regardless of any
regenerative voltages.

Phase Reversal (Out-of-Sequence): Unit trips if sequence (rotation) of the
three phases is anything other than A-B-C. It will not work on C-B-A.

Undervoltage: Fixed at 90% of the line voltage setting. Unit trips when the
average of all three lines is less than the adjusted set point for a period longer
than the fixed 4 second trip delay. It will reset at +3% of the Undervoltage trip
setting.

Overvoltage: Fixed at 110% of the line voltage setting. Unit trips when the
average of all three lines is greater than the fixed set point for a period longer
than the fixed 4 second trip delay. It will reset at 107% of the line voltage setting.

Phase Unbalance: Fixed at 6% unbalance. Unit trips when any one of the three
lines deviates from the average of all three lines by more than the adjusted set
point for a period longer than the fixed 4 second trip delay.

FA8 SERIES

Response Times:
Restart:
Drop-out Due to Fault:
Phase Loss and Reversal:
Undervoltage and Overvoltage:
Unbalance:

Normal:

Severe (>12%):

2 seconds fixed

100ms fixed
4 seconds fixed

4 seconds fixed
0.25 seconds fixed

Output Contacts: ~ SPDT 10A@ 277V AC /7A@ 30V DC;
1HP @ 250V AC, 1/2HP @ 125V AC,

C300 Pilot Duty
Life: Mechanical: 10,000,000 operations; Full Load: 100,000 operations

Temperature: Operating:
Storage:

-28° 0 65°C (-18° to 149°F)
-40° to 85°C (-40° to 185°F)

Mounting: Uses an 8 pin octal socket. Requires a 600V-rated socket when used
on system voltages greater than 300V such as Macromatic Catalog Number 70169-D.

Status LED:

LED STATUS STATUS

NORMAL
(RELAY ON)

RESTART
(DELAY)

FAulub 0]

REVERSAL
I I LOSS/UB
(UNBALANCE)
LOW VOLT
(UNDERVOLTAGE)

HIGH VOLT
(OVERVOLTAGE)

omzx

Reset: As standard, the PMPU-FA Series relays are in the Automatic Reset

mode. However, they can be set in the Manual Reset mode by connecting an
external N.C. switch across terminals 6 and 7. Upon application of line voltage,

the PMPU-FAS8 Series will go into Manual Reset mode if it recognizes a closure
across terminals 6 and 7. After a fault clears, the relay will not reset until the N.C. switch is
opened. Note: When the unit is in the Manual Reset mode, the N.C. switch must be
opened after each Power-up to reset the relay and resume normal operation.

Approvals: c“@’us cus c E

File #£109466 . . Low Voltage & EMC Directives
with appropriate
socket File #£109466 ~EN60947-1, EN60947-5-1
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PHASE LOSS, PHASE REVERSAL, PHASE UNBALANGE,
UNDERVOLTAGE & OVERVOLTAGE

PMPU-FABX & PMPU-FA12X SERIES

C
MACROMAT!S
MR

TRpPUEASK
VoLTAGE e

u
500!

€ Protects against phase loss,
phase reversal, phase unbalance,
undervoltage, overvoltage & rapid
cycling

¢ Universal voltage range of 190-
500V—greater range that covers
more global applications

€ True RMS voltage measurement
ensures accurate sensing across
more applications

€ Retains fault indication and
continues monitoring all voltages
even with a lost phase

€ Full fault indication on top of unit for
easy troubleshooting

€ 5A SPDT/SPNO (PMPU-FA8X) or
5A DPDT (PMPU-FA12X) output
provides isolated contact for alarm

circuits
®
Al CE c(O)us
with
appropriate
socket

MACROMATIC

Better. By Design.

800.238.1414

WWW.MACROMATIC.COM
SALES@MACROMATIC.COM

The PMPU-FA8X & PMPU-FA12X Series Three-Phase Monitor Relays continuously monitor
all voltages to protect motors and equipment from expensive damage due to phase loss,
phase reversal, phase unbalance, undervoltage and overvoltage. These products detect
single phasing and unbalanced voltages regardless of any regenerative voltages.

Utilizing an advanced microprocessor-based design allows true RMS voltage measurement
with full wave monitoring. This provides a more accurate method to measure the voltages,
regardless of load type or wave shape, and results in improved protection across more
applications.

True RMS voltage measurement ensures accurate sensing in most generator and other
applications with non-sinusoidal wave forms, eliminating nuisance tripping. Full wave
monitoring provides a more accurate method to measure the voltages, regardless of load
type or wave shape, resulting in improved protection across more applications.

Unlike similar three-phase monitor relays, these products will continue to function even with
alost phase. They are the only line-powered units in their class to retain fault indication
and continuous monitoring of all voltages during a phase loss, increasing the ease of
troubleshooting and the level of protection.

The PMPU-FA8X & PMPU-FA12X Series are true universal products that work on a wide
variety of adjustable line-line voltages to cover more global applications. All other settings for
undervoltage trip point, trip delay, restart delay and unbalance trip point are fixed for ease of
setup. Both these products offer more than the standard SPDT output contacts. An extra NC
contact can provide an isolated output for alarm circuits. The PMPU-FA8X uses a standard
8 pin octal socket even with the extra contact, and the PMPU-FA12X uses a 12 pin square
socket (see www.macromatic.com/fa8x).

Operation:

When the proper three-phase line voltage is applied to the unit and the phase sequence
(rotation) is correct, the relay is energized after the Restart Delay is completed. Any one of
five fault conditions will de-energize the relay. Re-energization of the relay is automatic upon
correction of the fault condition. A bi-color status LED indicates normal condition and also
provides specific fault indication to simplify troubleshooting.

PMPU-FA8X & PMPU-FA12X Series

LINE-LINE
PROTECTS VOLTAGEA CATALOG
AGAINST 50/60 Hz NUMBER WIRING/SOCKET
Phase Loss, 190-500V PMPU-FA8X e B 8 Pin Octal
Phase Reversal, 70169-D
Phase Unbalance, gA 9B gC
Undervoltage
& Overvoltage
DIAGRAM 175
Phase Loss, 190-500V PMPU-FA12X e B 12 Pin Square
Phase Reversal, SD12-PC
Phase Unbalance, gA @B #C
Undervoltage ! ! |
& Overvoltage # S % e ‘; H
1221110 978 7
® 000 00
oo
DIAGRAM 174

A Phase-to-Phase (Line-to-Line).

® Requires a 600V-rated socket when used on system voltages above 300V.

B Dual range unit auto-senses between the 190-250V AC and 350-500V AC ranges
(see Application Data on next page).

Sockets & Accessories available



PHASE LOSS, PHASE REVERSAL, PHASE UNBALANGE,
UNDERVOLTAGE & OVERVOLTAGE

PMPU-FABX & PMPU-FA12X SERIES

APPLICATION DATA

Voltage Requirements: Response Times:
Restart: 2 seconds fixed
RANGE CATALOG Drop-out Due to Fault:
(50/60Hz +5%) VOLTAGE VOLTAGE NUMBER Phase Loss and Reversal: 100ms fixed
Undervoltage and Overvoltage: 4 seconds fixed
190_5?)0Y AC 156V AC 550V AC :’\’/\IA;JJ ;:\182);( Unbalance:
(see below) 3 Normal: 4 seconds fixed
Severe (>12%): 0.25 seconds fixed
Three-Phase Line-Line Voltage: Output Contacts: 5A @ 277V AC / 5A 30V DC; 1/3HP @ 120/240V AC,

B300 Pilot Duty
Life: Mechanical: 10,000,000 operations; Full Load: 100,000 operations

@ starus

The Voltage Line-Line knob on the PMPU-FA8X & Temperature: Operating: -28° to 65°C (-18° to 149°F)
PMPU-FA12X has two ranges (left): a 190-250V Storage: -40° to 85°C (-40° to 185°F)
low voltage scale and a 380-500V high voltage
.. scale. The unit auto senses the 3-phase line-line Mounting: Uses an 8 pin octal socket. Requires a 600V-rated socket when used
B S - voltage When applied and automatically selects the on system voltages greater than 300V such as Macromatic Catalog Number 70169-D
e ) m“"““"‘ appropriate range. (8 pin) or SD12-PC (12 pin).
Status LED:
LED STATUS STATUS
G ,—l NORMAL
E (RELAY ON)
Power Consumption: Less than 40VA. E | | | || || || | E)EEL.I;{QY*?T

Phase Loss: Unit trips on loss of any Phase A, B or C, regardless of any | REVERSAL

regenerative voltages. R |'| l‘l LOSS/UB
(UNBALANCE)

Phase Reversal (Out-of-Sequence): Unit trips if sequence (rotation) of the
three phases is anything other than A-B-C. It will not work on C-B-A.

;

LOW VOLT
(UNDERVOLTAGE)

(OVERVOLTAGE)

Undervoltage: Fixed at 90% of the line voltage setting. Unit trips when the

average of all three lines is less than the adjusted set point for a period longer Reset: Reset is automatic upon correction of fault.
than the fixed 4 second trip delay. It will reset at +3% of the Undervoltage trip
setting. Approvals:
®
Overvoltage: Fixed at 110% of the line voltage setting. Unit trips when the CN us GUS c €
average of all three lines is greater than the fixed set point for a period longer File #E109466 LISTED Low Voltage & EMC Directives
than the fixed 4 second trip delay. It will reset at 107% of the line voltage setting. IND. CONT. EQueP. EN60947-1, EN60947-5-1
with appropriate
Phase Unbalance: Fixed at 6% unbalance. Unit trips when any one of the three socket File #E109466

lines deviates from the average of all three lines by more than the adjusted set
point for a period longer than the fixed 4 second trip delay.
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PHASE LOSS, PHASE REVERSAL, PHASE UNBALANGE,
UNDERVOLTAGE & OVERVOLTAGE

an
SILVINOMDVIA

€ Protects against phase loss,
phase reversal, phase unbalance,
undervoltage, overvoltage & rapid
cycling

€ Wide voltage ranges to cover more
global applications

€ True RMS voltage measurement
ensures accurate sensing across
more applications

€ Retains fault indication and
continues monitoring all voltages
even with a lost phase

€ Full fault indication on top of unit for
easy troubleshooting

€ Manual reset option works with
external switch to reset the relay
from outside the enclosure

€ Compact 52.5mm wide enclosure
for both DIN-rail or panel-mount

¢ 10ADPDT output contacts

@ CE

MACROMATIC

Better. By Design.

800.238.1414

WWW.MACROMATIC.COM
SALES@MACROMATIC.COM

PMD SERIES

The PMD Series Three-Phase Monitor Relays continuously monitor all voltages to
protect motors and equipment from expensive damage due to phase loss, phase
reversal, phase unbalance, undervoltage and overvoltage. These products detect
single phasing and unbalanced voltages regardless of any regenerative voltages.

Utilizing an advanced microprocessor-based design allows true RMS voltage
measurement with full wave monitoring. This provides a more accurate method
to measure the voltages, regardless of load type or wave shape, and results in
improved protection across more applications.

True RMS voltage measurement ensures accurate sensing in most generator and
other applications with non-sinusoidal wave forms, eliminating nuisance tripping.
Full wave monitoring provides a more accurate method to measure the voltages,
regardless of load type or wave shape, resulting in improved protection across
more applications.

Unlike similar three-phase monitor relays, the PMD Series will continue to function
even with a lost phase. They are the only line-powered units in their class to retain
fault indication and continuous monitoring of all voltages during a phase loss,
increasing the ease of troubleshooting and the level of protection.

The PMD Series is a true universal product, with three units that work on a wide
variety of adjustable line-line voltages to cover more global applications. Additional
knobs allow adjustment of the undervoltage trip point, trip delay, restart delay and
unbalance trip point. They utilize an enclosure for DIN-rail mounting that meets IEC
Standards.

Operation:

When the proper three-phase line voltage is applied to the unit and the phase
sequence (rotation) is correct, the relay is energized after the Restart Delay is
completed. Any one of five fault conditions will de-energize the relay after a delay.
As standard, re-energization is automatic upon correction of the fault condition.
Manual reset is available if an external momentary N.C. switch is connected to
terminals 4 & 5. A bi-color status LED indicates normal condition and also provides
specific fault indication to simplify troubleshooting.

NOMINAL
PROTECTS VOLTAGEA CATALOG
AGAINST 50/60 Hz NUMBER WIRING
OA 9B BC _RESET
Phase Loss, 102-138V PMD120 _
Phase Reversal, m
Phase Unbalance, 190-500V PMDU m
Undervoltage ;‘?é ﬁl%
& Overvoltage 460-600V PMD575 DIAGRAM 800

A Phase-to-Phase (Line-to-Line).
B Dual range unit auto-senses between the 190-250V AC and 350-500V AC
ranges (see Application Data on next page).

Accessories available



PHASE LOSS, PHASE REVERSAL, PHASE UNBALANGE,
UNDERVOLTAGE & OVERVOLTAGE

PMD SERIES

APPLICATION DATA

Voltage Requirements:

RANGE MAX CATALOG
(50/60Hz +5%) VOLTAGE VOLTAGE NUMBER
102-138V AC 77VAC 152V AC PMD120
190-500V AC 156V AC 550V AC PMDU
(see below)
460-600V AC 345V AC 660V AC PMD575

Three-Phase Line-Line Voltage:

The Voltage Line-Line knob on the PMDU has two
ranges (right): a 190-250V low voltage scale and a
380-500V high voltage scale. The unit auto senses
the three-phase line-line voltage when applied and
automatically selects the appropriate range.

The PMD120 has a single adjustable range of
102-138V and the PMD575 has a single adjustable
range of 460-600V.

Power Consumption: Less than 40VA.

Phase Loss: Unit trips on loss of any Phase A, B
or C, regardless of any regenerative voltages.

(o 0o 0 ol
[ &

Phase Reversal (Out-of-Sequence): Unit trips if
sequence (rotation) of the three phases is anything
other than A-B-C. It will not work on C-B-A.

PMD Series with
mounting clips extended

Undervoltage: Adjustable from 80-95% of the line voltage setting. Unit trips
when the average of all three lines is less than the adjusted set point for a period
longer than the adjustable trip delay. It will reset at +3% of the Undervoltage trip
setting.

Overvoltage: Fixed at 110% of the line voltage setting. Unit trips when the
average of all three lines is greater than the fixed set point for a period longer
than the adjustable trip delay. It will reset at 107% of the line voltage setting.

Phase Unbalance: Adjustable from 2 - 10% unbalance. Unit trips when any one
of the three lines deviates from the average of all three lines by more than the
adjusted set point for a period longer than the adjustable trip delay.

Response Times:
Restart:
Drop-out Due to Fault:
Phase Loss and Reversal:
Undervoltage and Overvoltage:
Unbalance:
Normal:
Severe (Twice Knob Setting):

Output Contacts: DPDT 10 A @ 277V AC / 10A @ 30V DC;
1/2HP @ 120/240V AC (N.O.),
1/3HP @ 120/240V AC (N.C.),
B300 Pilot Duty, R300 (N.O.)

1 - 300 seconds adjustable

100ms fixed
0.3 - 30 seconds adjustable

0.3 - 30 seconds adjustable
0.3 - 2 seconds

Life: Mechanical: 10,000,000 operations; Full Load: 100,000 operations

Temperature: Operating:
Storage:

-28°t0 65°C (-18° to 149°F)
-40° to 85°C (-40° to 185°F)

Mounting: Mounts on 35mm DIN-rail or panel-mounted with two #8 screws when
DIN-rail clips are fully extended from under the enclosure.

Status LED: LED STATUS STATUS

1 NORMAL
(RELAY ON)

RESTART

JUVIULUUN. | etayy
REVERSAL

LOSS/UB

(UNBALANCE)

D LOW VOLT

_| U I_] ” |_ (UNDERVOLTAGE)

(OVERVOLTAGE)

ZmMmD e

E

Reset: As standard, the PMD Series relays are in the Automatic Reset mode.
However, they can be set in the Manual Reset mode by connecting an external
N.C. switch across terminals 4 and 5. Upon application of line voltage, the PMD
Series will go into Manual Reset mode if it recognizes a closure across terminals 4
and 5. After a fault clears, the relay will not reset until the N.C. switch is opened.
Note: When the unit is in the Manual Reset mode, the N.C. switch must be opened
after each Power-up to reset the relay and resume normal operation.

Termination: =~ Cage-clamp screw terminals
Plus-minus screws accept flat and phillips head tools
Recommended tightening torque of 7 in-lbs

Accepts solid or stranded wire 12-30 AWG

Approvals: . us c E

File # E109466

Low Voltage & EMC Directives
EN60947-1, EN60947-5-1

2.4 (61)
2.2 (57)—> SCREW MOUNT TEMPLATE
2.1 (52)—+ o .
T = ] p—
] B
2.08 [#8]
v 28§ 8] | 11.8 (44
L ‘ (44 184
! |
|
! } 4.1 (104)
3.6 (91) | . ‘
! |
! |
789 WNR } 2.08 [#8] }
————— — | (4.4) ‘
I | . .
= b——— ——- All Dimensions
— oy in Inches

(Millimeters)
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PHASE LOSS, PHASE REVERSAL & PHASE UNBALANGE

PBDU SERIES

The PBDU Series Phase Monitor Relays protect motors and equipment from
damage due to voltage faults on three-phase systems. PBDU relays monitor
phase loss, phase reversal, and unbalance. Phase unbalance is adjustable from
5% to 25%, and can be disabled altogether if desired.

The compact 17.5 mm enclosure for DIN-rail mounting conserves space and
reduces installation time.

LED status indication is located on the front face. Green indicates Power ON.
Yellow indicates relay status. Any of the three fault conditions will de-energize
the relay after a fixed trip delay of 100 ms. Re-energization is automatic upon
correction of the fault condition.

Monitored voltage is universal: 208V - 480V AC.

MONITORED

€ Protects against phase loss, phase PROTECTS CATALOG
reversal and phase unbalance AGAINST VO/'-TAGE NUMBER WIRING
50/60 HZ
¢ Compact 17.5 mm wide enclosure
for DIN-rail mounting é é J)
€ Universal voltage range: L1 L2 L3
208 - 480V AC Phase Loss,
€ LED status indication on front face Phase Reversal, 208 -480VACH PBDU } 1
for easy troubleshooting Phase Unbalance
€ 5A SPDT output contact 12 .11 14

c E DIAGRAM 823
cus B Phase-to-Phase (Line-to-Line)

File # E236146
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Better. By Design.

800.238.1414
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PHASE LOSS, PHASE REVERSAL & PHASE UNBALANGE

PBDU SERIES

APPLICATION DATA

Voltage Requirements:

(50/60Hz *5%) VOLTAGE VOLTAGE NUMBER

RANGE ‘ MIN CATALOG

208 — 480V AC 187V AC 528V AC PBDU

Power Consumption:
10VA (1W) @ 400V / 50Hz
16VA (1,5W) @ 480V / 60Hz

IP Rating: IP 20

Phase Loss:
Unit trips on loss of any Phase L1, L2 or L3, regardless of any
regenerative voltages.

Phase Reversal (Out-of-Sequence):

Unit trips if sequence (rotation) of the three phases is anything other than
L1-L2-L3.

It will not work on L3-L2-L1.

Phase Unbalance: Adjustable from 5 - 25% unbalance or can be
disabled. Unit trips when any one of the three lines deviates from the
average of all three lines by more than the adjusted set point for a period
longer than the adjustable trip delay.

Time Range: Trip delay, fixed 100 ms

Accuracy: <5%
Repeat accuracy, +2%
Temperature influence, £0.05% / °C

A
®
¥ X
o]
34
1.8 (87)
® | 5
®
|— ®® ‘
02 || 1.7 — > <« 07
[ I DY R (18)
24 -
= (60)

All Dimensions in
Inches (Millimeters)

Output Contacts: SPDT 5A @250V AC

Life:

Mechanical - 20,000,000 operations;

Electrical - 200,000 operations at 1000 VA resistive load

Temperature:

Operating, -25 to +55°C (ambient temperatures above 40°C, a side
distance to other units of 5 mm must be observed).

Storage, -25 to 75°C

Humidity: -15% to 85%
Mounting: Mounts on 35mm DIN-rail

Indicators:
Green LED ON, indicates Power ON
Yellow LED ON, indicates relay status is energized

Termination:

1 X #14-20 AWG

2 x #16-20 AWG

Recommended tightening torque of 0.7 ft.Ib. (1 Nm) maximum
Weight:

Single packing, 0.16 Ib (72 g)

Approvals:

C E l=Us

File # E236146
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PHASE LOSS, PHASE REVERSAL, PHASE UNBALANGE,

UNDERVOLTAGE & OVERVOLTAGE

Provides real-time status and
measurement data via Modbus TCP

Protects against phase loss,
phase reversal, phase unbalance,
undervoltage and overvoltage

Compact 60 mm wide enclosure for
both DIN-rail or screw mounting with
extendable clips

Wide voltage ranges to cover more
global applications

True RMS voltage measurement
with full wave monitoring increases
accuracy

Full fault indication on front face for
easy troubleshooting

Pluggable terminal blocks simplify
initial wiring and replacement

5A SPDT output contacts

GUS

MACROMATIC

Better. By Design.

800.238.1414

WWW.MACROMATIC.COM
SALES@MACROMATIC.COM

PC SERIES WITH COMMUNICATION

PC Series Three-Phase Monitor Relays protect equipment from voltage faults
and communicate via Modbus TCP. This industry-leading technology makes data
available for continuous monitoring, real-time alerts and intelligent troubleshooting
of voltage systems.

Real-time data improves decision making within modern control systems. This
affordable 10T solution is advantageous in automation applications requiring
protection of valuable three-phase equipment within a “smart” connected control
system.

PC Series relays monitor three-phase system voltages to protect from damage
due to phase loss, phase reversal, phase unbalance, undervoltage and
overvoltage. These products detect single phasing, high, low and unbalanced
voltages regardless of any regenerative voltages.

Utilizing an advanced microprocessor-based design allows true RMS voltage
measurement with full wave monitoring. This provides a more accurate method to
measure the voltages, regardless of load type or wave shape. True RMS voltage
measurement ensures accurate sensing in most generator and other applications
with non-sinusoidal wave forms, eliminating nuisance tripping.

A universal monitored voltage range of 190 to 600V AC covers more global
applications.

Dials allow adjustment of the undervoltage trip point, trip delay, restart delay,
unbalance trip point, and selection of Line-to-Line system voltage.

A 60 mm wide enclosure meets IEC Standards and mounts on 35 mm DIN-rail
or on a panel with two screws inserted through extended clips on the back of the
enclosure.

Pluggable terminal blocks on both the input and output side allow for easy
installation and replacement, without having to remove any wires.

Operation:

When the proper three-phase line voltage is applied to the unit and the phase
sequence (rotation) is correct, the relay is energized after the Restart Delay

is completed. Any one of five fault conditions will de-energize the relay after
the trip delay. As standard, re-energization is automatic upon correction of the
fault condition. Manual reset is enabled by installing a momentary N.C. switch
connected to terminals 5 & 6. A bi-color status LED indicates normal condition
and provides specific fault indication to simplify troubleshooting.

MONITORED
VOLTAGE
50/60 HZ +5%

PROTECTS

CATALOG

NUMBER WIRING

AGAINST

Phase Loss,
Phase Reversal,
Phase Unbalance, | 190 - 600V AC m | PC1MDUL
Undervoltage,
Overvoltage

woPTIoNAL N+ L1 L2 L3
DIAGRAM 824

B Line-to-Line (Phase-to-Phase)




PHASE LOSS, PHASE REVERSAL, PHASE UNBALANGE,
UNDERVOLTAGE & OVERVOLTAGE

PC SERIES WITH COMMUNICATION

APPLICATION DATA

Voltage Requirements:

MONITORED

MINIMUM MAXIMUM MAXIMUM

CONTROL CATALOG
RANGE MEASURED MEASURED WITHSTAND
VOLTAGE NUMBER
(50/60Hz *5%) VOLTAGE VOLTAGE VOLTAGE
102-132VAC
190-600V AC 30VAC 660V AC 750V AC PC1MDUL
10-132v DC

Note: Maximum measured voltage is 660V AC. Overvoltage trip settings above
this voltage are not recommended.

Three-Phase Line-Line Voltage:

The Voltage Line-Line dial on the PC1MDUL
selects between the 7 line to line system
voltage set points: 190, 208, 220, 240, 380,
480, 600.

Power Consumption: 3VA

Phase Loss:
Unit trips on loss of any Phase L1, L2 or L3,
regardless of any regenerative voltages.

Phase Reversal (Out-of-Sequence):

Unit trips if sequence (rotation) of the three
phases is anything other than L1-L2-L3. It
will not work on L3-L2-L1.

PC Series with terminal
blocks removed and
mounting clips extended

Undervoltage:

Adjustable from 80-95% of the line voltage setting. Unit trips when
the average of all three lines is less than the adjusted set point for a
period longer than the adjustable trip delay. It will reset at +2% of the
undervoltage trip setting.

Overvoltage:

Adjustable from 105-120% of the line voltage setting. Unit trips when
the average of all three lines is greater than the adjusted set point for
a period longer than the adjustable trip delay. It will reset at -2% of the
overvoltage trip setting.

Phase Unbalance:

Adjustable from 2 - 10% unbalance. Unit trips when any one of the
three lines deviates from the average of all three lines by more than
the adjusted set point for a period longer than the adjustable trip delay.
It will reset at 80% of the unbalance trip setting.

Response Times:
Restart Delay:
1 - 300 seconds adjustable
Trip Delay Due to Fault:
Phase Loss and Reversal, 100ms fixed
Undervoltage and Overvoltage, 0.3 - 30 seconds adjustable
Unbalance,
Normal, 0.3 - 30 seconds adjustable
Severe (Twice Knob Setting), 0.3 - 2 seconds
Startup (from application of control voltage): 1 second

Output Contacts:

SPDT 5 A @ 250V AC, General Purpose;
5A @ 24V DC, Resistive;

1/4HP @ 120V AC (N.O.)

Minimum recommended: 12V DC @ 100 mA

Life:

Electrical

100,000 closures @ full load; 360 operations per hour max. frequency;
Mechanical:

30 million closures @ no load; 72,000 operations per hour max. frequency

Temperature:

Operating, -28° to 65°C (-18° to 149°F)
Storage, -40° to 85°C (-40° to 185°F)
Mounting:

Mounts on 35mm DIN-rail or panel-mounted with two #8 screws when
DIN-rail clips are fully extended from under the enclosure.

Status LED:

LED STATUS | STATUS

g T L|NORMAL

N | JUUUUUUL| RESTART

I L|REVERSAL

_l__|LOSS/uUB

JUL_NM_|LOW VOLT
UL_TUUL| HIGH VOLT

R
E
D

Reset:

As standard the PC Series Relays are in the Automatic Reset mode.
However, they can be set to Manual Reset mode by connecting a
momentary N.C. switch across terminals 5 and 6. Upon application

of control voltage, the PC Series will go into Manual Reset mode if it
recognizes an N.C. switch across terminals 5 and 6. The N.C. switch
must be opened and then closed (pressed and released) to reset the
relay and resume normal operation after either a fault clears or after each
power-up when the unit is in Manual Reset mode.

Termination:

Pluggable terminal blocks on both the input and output side. Cage-
clamp screw terminals; Plus-minus screws accept flat head tools;
Recommended tightening torque of 7 in-Ibs;

1 x 14-24 AWG solid or stranded wire;

2 x 16-18 AWG stranded wire

Weight: 0.35 Ib (0.02 kg)

Approvals:
o(U)us

File # E109466

Modbus TCP:

Connector, RJ45
Connection speed, 10/100 Mb Full and Half Duplex
IP Addressing, static (default), dynamic (DHCP)
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PHASE LOSS, PHASE REVERSAL, PHASE UNBALANGE,
UNDERVOLTAGE & OVERVOLTAGE

PC SERIES WITH COMMUNICATION

DIMENSIONS
o %‘1%7 [#8]
2.36 2.60 o 2.36
(60) h (66) (66)
——"“52“—' -
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All Dimensions in Inches (Millimeters) Panel Mount Template

]
— —
- -
m
m
1
. - )
— —
==
(<]
m
=
[ — ]
-_—
e |
[ — ]
- -
- -
rm
F
==
-
()
m—]]
— —
e
[ — )
=
—
[ —
—
e
==
]
[ —)
—

26




SOCKETS & ACGESSORIES

8 Pin Octal Socket-
Surface or DIN Rail-Mounted

+ 10A @ 600V

o 1 0r 2#12-20 AWG Wire

+ Pressure Wire Clamp Terminations

+ Recommended Tightening Torque
12 in-lbs

Catalog Number:

o #12-20 AWG Wire
+ Pressure Wire Clamp Terminations
+ Recommended Tightening Torque

12 in-Ibs L
NOTE: If a 12 Pin Socket is required for DIN-

rail mounting, please contact Macromatic. o .
Catalog Number SD12-PC S8l ”]—ﬁ e

(T

—

(o

o

70169-D rm

File #£169693 File #LR701114 A
20

==

-

-

m

2.606[66.19] A

(T

12 Pin Socket .464[11.79] P—3
Surface-Mounted 182[4.62] =
+ 10A @ 600V —
™m

(T

) ® § ]
2.211[56.16] @ ‘5;:':2'5?,':‘2' D 1.223[31.06]
! |
v '

.664[16.87]

Hold Down Spring

Can be used for:

o Panel-Mounted Sockets
o Sockets Mounted to 35mm DIN Rail *

*

Requires two #8, 3/4” length machine screws
with washers & nuts--contact Macromatic or
www.macromatic.com/70166 for more information.

Catalog Number: 70166

27
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Your source for quality, innovative
industrial control solutions

Macromatic Industrial Controls, Inc. designs and manufactures control, monitoring
and protection products to manage your electrical processes and to protect your
equipment from damaging fault conditions.

With a 45-year legacy of high-quality products and outstanding customer service,
we continue to introduce innovative solutions that help our customers be more
productive and efficient.

Our design and application experience makes it easy to find
cost-effective advantages for your applications.

We continuously improve our products by integrating new technology and
improving our manufacturing processes. The result is innovative reliable products,
delivered on-time, every time.

www.macromatic.com
800.238.7474
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MACROMATIC

Better. By Design.

800.238.7474 | WWW.MACROMATIC.COM | SALES@MACROMATIC.COM
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MAGROMATIC INDUSTRIAL CONTROLS
FAMILY OF PRODUCTS

MACROMATIC

Better. By Design.

ALTERNATING RELAYS

2T | MHACEIMATICON | SESOMACKOVATE SO

MACROMATIC

Better. By Design.

CURRENT SENSING RELAYS

20T | MICHMATC N | SUESOMACIINTIEEIN

o
-
=
@

MACROMATIC

Better. By Design.

INTRINSICALLY SAFE
PRODUCTS

$1JN00¥d 40 907VLVD

MACROMATIC

Better. By Design.

k2% \

i
(

X 4l \

HOZITHS | wwaCH TN | SUESOMACSMITE 1M

MACROMATIC

Better. By Design.

THREE-PHASE MONITOR
RELAYS

BIOZILTHTA | MWWHAGROMATC M | SUESONACRIMATI SO

S1I000¥d 40 907VLVY

MACROMATIC

Better. By Design.

PERCENTAGE TIMERS

OL2I0TATH | IR SO | SESOMACTOMATI O

$19n00¥d 40 907VLVD

MACROMATIC

Better. By Design.

SEAL LEAKAGE &
OVER TEMPERATURE
RELAYS

~. -

02007474 | WM MAGHINATE O | SALESONACRONATI O

S1JN00¥d 40 907V1IVI

MACROMATIC

Better. By Design

TIME DELAY RELAYS

$13000¥d 40 901V1VI

SIZATHS | WHMICROMITECOW | SLESSHIGEINITC oM

'MACROMATIC

Better. By Design.

800.238.7474 | WWW.MACROMATIC.COM | SALES@MACROMATIC.COM

MACROMATIC

Better. By Design.

VOLTAGE MONITOR RELAYS

23014 | AT SIM | SUESONICIMATE G4

MACROMATIC

Better. By Design.

GENERAL PURPOSE RELAYS

LCTPMOOAENOQ722

Specifications subject to change without notice | Macromatic is a registered tradename of Macromatic Industrial Controls, Inc.
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