PROTECHTOR

MOTOR PROTECTION RELAYS

Protechtor Electronic Motor Protection Relays are designed to protect single and 3-phase induction
motors against over and underload, using current and phase angle measurements. With the auto-
calibration function, Protechtor can automatically set up load trip points for motors up to 4kW (or higher
using an external current transformer). Protechtor is ideal for the protection of borehole pump motors
against damages caused by the pump jamming (overload) or the borehole running dry (underload).
These units are fitted with an adjustable restart timer and have inputs for level sensing probes or
external reset signals. In addition, protection is provided against incorrect phase sequence, phase failure
and over- and undervoltage.
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MP-820

Motor System Protection Relay
Underload Restart Timer

PROTECHTOR

MOTOR PROTECTION RELAYS

Single Phase

B Application Examples
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e Comprehensive Motor System Protection against conditions of
underload, overload and supply fluctuations.

* Detection of conveyor belt breaks.

* Detection of clogged fan filters in spray paint installations.

® Protection of pumps against running dry, closed outlet valve or no-flow
(centrifugal pumps).
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ORDERING CODE

POWER RELAY

SEE PAGE 104 FOR ORDERING OPTIONS

Underload sensing by measuring the phase angle.

Adjustable restart time after detection of underload conditions.
Overload sensing by measuring the current amplitude.
Microprocessor-based technology.

Direct in-line current sensing of motors up to loads above 1.1kW.
Direct interface with a conventional current transformer.
Auto-calibration of overload and underload limits.
Auto-calibration of overvoltage and undervoltage limits.

Liquid level control (programmable for charge or discharge).
External control (programmable for normally open/closed contacts).
Start-up delay (fixed, 3 seconds standard).

Latching on overload conditions.

Fail-to-safe design.

Din-rail mount.

5A SPDT relay output.

CE mark.

B Description of Operation

The Protechtor MP-820 is a multi-featured relay providing comprehensive
protection for single phase AC induction motor systems such as submersible
pumps. The unit is a phase angle, current sensing and voltage sensing relay, that
can automatically set up trip points within specified limits around the normal
operating conditions of a particular motor system. An adjustable restart timer,
triggered by an underload fault can be used to restart the motor system after a pre-
set time. Motor systems up to 1.1kW can be protected without the use of an external
current transformer. An external current transformer must be used for motors higher
than 1.1kW.

Calibration

Auto Calibration: If the unit is not in Uncalibrated Mode, with all LED’s
flashing simultaneously, see Calibration Reset below. To start auto calibration,
power the unit up in Uncalibrated Mode. Press the Calibration Set/Reset
pushbutton and hold it until only the green Relay ON LED starts flashing
(approx. 5 seconds). The unit will now monitor the load of the motor and set up
the overload, underload and voltage limits (this will take approx. 10 seconds).
If calibration is successful the green Relay ON LED will stop flashing and stay
on. If calibration is unsuccessful, the unit will return to the uncalibrated mode
with all LED’s flashing simultaneously. This means that the motor’s load is
outside the unit’s specified calibration range (see Technical Specifications).
Note: If calibration is unsuccessful, check the current direction (reverse if
necessary), or the current magnitude (use an external CT ifabove 10Amps).
Calibration Reset: The calibration limits can be reset when required by the
user. Remove power from the unit. Press the Calibration Set/Reset
pushbutton and apply power to the unit. The green Relay ON LED will
illuminate. Hold the pushbutton down until all the LED’s start flashing (approx.
3 seconds). This will reset the calibrated limits and return the unit to
uncalibrated mode.

Uncalibrated Mode: The unit is supplied uncalibrated from the factory. When
power is applied to the unit all LED’s will flash simultaneously and the relay
energises to supply power to the motor.

Note: The motor is unprotected in this mode and care should be taken before

applying power.

Normal Operation
Start-up Delay: When power is applied to the unit, the relay energises

immediately, ignoring abnormal load conditions experienced during
initiation. This time is fixed at 3 seconds.

Latching Faults
Overload Sensing: If the current exceeds the set limit stored during

calibration the relay will de-energise after a 3 second response time. The
unit will latch in this condition (see Faults Reset).

Faults Reset: If the unit latches in a fault condition, the relay will remain de-
energised until reset. A reset can be performed by either connecting the reset

input (R) to Earth (E) via an external switch or cycling the power supply to the
unit.

Reset Lockout: If the system is reset more than 3 times in a 15 min period the
reset lockout is enabled, prohibiting continuous resetting when a fault condition
exists. Cycling the power supply to the unit will override the reset lockout and
reset the unit.

Caution: When using the reset input or cycling the power supply to the unit, the
relay will be forced to energise even though a fault may exist. This could cause
damage to equipment, therefore the fault must first be repaired before attempting
to run the motor.

Non-latching Faults
Voltage Sensing: If the supply voltage increases or decreases by more than

10% of nominal, the relay will de-energise and the motor will be switched off.
When the voltage has stabilised within safe limits, the relay automatically
energises and the motor will start again.

Underload Sensing: In an induction motor, the current always lags the voltage. By
measuring this angular lag, an underload fault can be sensed. Loss of load will
cause the angular lag to increase. When it exceeds the set limit stored during
calibration, the relay will de-energise after a 1 sec response time. The restart timer
will now start timing (see Restart Timer).

Control Functions

Level Control: The unit can monitor the level of conductive liquids. By using three
probes, the unit controls the level of the liquid in a reservoir between a low and a high
level. The unit normally operates in the Charging (Filling) mode, but can be
programmed to the Discharging (Draining) mode by means of an external wire link.
Charging (Filling): [No external wire link.] The relay will energise when the liquid
level drops below the low level probe. The relay will remain energised until the level
reaches the high level probe. When the high level probe becomes submerged, the
relay de-energises and remains off until the liquid level has dropped sufficiently to
clearthe low level probe.

Discharging (Draining): Link terminals Dis (discharging) and E (Earth). The relay
will energise when the liquid level rises above the high level probe. The relay will
remain energised until the level drops to below the low level probe. The relay then
de-energises and remains off until the liquid level has risen sufficiently to submerge
the high level probe.

External Control: The liquid level inputs can be used as a general-purpose external
control to switch the relay on and off. If both high (Hi) and low (Lo) level inputs are
connected to Earth (E), the relay will de-energise and similarly, if both Hiand Lo are
disconnected, the relay will energise. (With terminals Dis and E linked, the relay will
operate in the opposite sense.)

Restart Timer: The restart timer is triggered by an underload condition. The unit will
attempt to restart the motor when the set time elapses to check if the fault still exists.
If an underload fault still exists after a restart attempt, the relay will de-energise, re-
triggering the restart timer. The above procedure will be repeated.
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B Operational Diagrams

Overload Detection Level Control (Charging Mode)

st= 3 sec start-up delay
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B Description of Controls
back L1: The red “UL / OL” LED. TABLE 1:
front GREEN | YELLOW | RED UNIT STATUS
L2: The yellow “Level Control” LED. ON OFF OFF | Normal Operation
OFF ON OFF | Liquid Level High (Low)
L1—F—>»o uuiot L3: The green “Relay ON” LED. OFF | OFF ON | Overload
| Level OFF Flash ON Underload/Dry-Timing
L2——»o & . . OFF | OFF | Flash | Low voltage(uncal mode)
L3— | po — PRO'I'\;II;(SI;;TOR g?ziitc‘gggc;_l;/gllg l;he 3 LED’s indicate the status OFF ON Flash | Under/Over Voltage
PB1— Motor Protection Relay 4 : Flash Flash Flash Unit Uncalibrated
c!ubcram (Single Phase) o o Flash | OFF OFF | Unit Calibrating
Set/Reset P1: Restart Time is set on P1. This time OFF ON ON Unit Faulty
Pl b "M en Period is adjustable from 15 min to 24 hrs.
15m 12h
Restart im PB1: Calibration Set / Reset is initiated with PB1.
Calibration Set: Refer to Calibration under Description of Operation above.
front [12 [ 14 ] R | R Calibration Reset: Refer to Calibration Reset under Description of Operation
back | A1 |Dis| A2 RHOMBERG above.
B Wiring and Connection
Earth . External
Power Supply five St Earth— control
* * ) .
Live A | Neutral—— vl | | Live ‘ ‘ |
A li]lo]11]ni[Lo[ Neutral —— 1 ||
Neutral 2 ] i 1i]io[t1]Hi]Lo] e
Reset faults: All fault conditions can be »
Relay Contacts reset by connecting the R (Reset) o || =
- terminal to E (Earth). | [
Normally Open 11+14 “ 2] 1[R[m0z N Eoma
t | T . i 12|14| R|A1|Dis|A2
Normally Closed | 11+12 esel i CAUTION: When using the reset input, Reset T
i it will force the relay to energise even !
* though a fault may exist. This could 5 g
Level Control 1[3[5]Al cause damage to equipment, therefore TTa[eTA]
High level probe Hi e the problem must first be fixed before i
—— attempting to run the motor. 7
Low level probe Lo [A2[2]4]e FEREE
Common probe E APPLICATION _1 APPLICATION 2 '
Direct In-Line sensing Current Transformer sensing

M
Motors up to 1.1 kW Motors greater than 1.1kW

Meter Prewection Relens

B Technical Specifications

POWER SUPPLY CURRENT INPUT RELAY
Nominal Supply 100 - 120V AC 220 - 240V AC Motors <1.1kW: ‘ 250V, 5A ‘ SPDT
Voltage
Supply Voltage 80 - 144V AC 176 - 288V AC Current limits to ensure calibration | 0,5 to 10A LEVEL CONTROL
Tolerance Repetitive accuracy 1% ‘ e ‘ ‘
Supply frequency 50/60Hz Maximum input current (continuous) 15A Sensiivity 50 k2
Isolation (current input 2KV
to power supply) Motors >1.1kW: (use external CT)
Power Consumption 4VA (approx.) CT Example: 220/230/240V

RESPONSE

Start-up Delay

3 seconds fixed, standard
(extended times available on request)

Response Delay

Overload 3 seconds
On all other faults 1 second

RESTART

Restart Timer (underl

oad) 15 min - 24 hrs (adjustable)

Reset lockout

Max. 3 resets per 15 minutes

Motor 1.5kW 2.2kW
Current Transformer 20/5 30/5
CALIBRATION

Phase Angle Limits:

Underload 90° or 125% of calibration value
Current Limits:
Overload 13A or 125% of calibration value

Voltage Limits:

+10% of calibration value

Ad(ditional information in Section J, page 131.
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MP-825

Motor System Protection Relay
Variable Underload Monitor

PROTECHTOR

MOTOR PROTECTION RELAYS

Single Phase

B Application Examples

e Comprehensive Motor System Protection against conditions of
underload, overload and supply fluctuations.

* Detection of conveyor belt breaks.

* Detection of clogged fan filters in spray paint installations.

* Protection of pumps against running dry, closed outlet valve or no-flow
(centrifugal pumps).

B Features

* Underload sensing by measuring the phase angle.
Underload sensitivity adjustment after calibration of nominal phase
angle.

® OQOverload sensing by measuring the current amplitude.
* Microprocessor-based technology.
* Direct in-line current sensing of motors up to 1.1kW.

o [ETHTR] oveene e Auto-calibration of overload and underload limits.

—— * Auto-calibration of overvoltage and undervoltage limits.
e Direct interface with a conventional current transformer.
* Liquid level control (programmable for charge or discharge).

ORDERING CODE e External control (programmable for normally open/closed contacts).
b OWERGLRELAY. e Start-up delay (fixed, 3 seconds standard).
® Latching on underload and overload conditions.
* Fail-to-safe design.
® Din-rail mount.
SEE PAGE 104 FOR ORDERING OPTIONS N SA SPDT relay OUtPUt'

e CE mark.

B Description of Operation

The Protechtor MP-825 is a multi-featured relay providing comprehensive
protection for single phase AC induction motor systems. The unit is a phase
angle, current sensing and voltage sensing relay, that can automatically set up
trip points within specified limits around the normal operating conditions of a
particular motor system. After auto calibration, the underload sensitivity can
further be adjusted to accommodate a wide range of load profiles. Motor
systems up to 1.1kW can be protected without the use of an external current
transformer. An external current transformer must be used for motors higher
than 1.1kW.

Calibration

Auto Calibration: If the unit is not in Uncalibrated Mode, with all LED’s
flashing simultaneously, see Calibration Reset below. To start auto calibration,
power the unit up in Uncalibrated Mode. Press the Calibration Set/Reset
pushbutton and hold it until only the green Relay ON LED starts flashing
(approx. 5 seconds). The unit will now monitor the load of the motor and set up
the overload, underload and voltage limits (this will take approx. 10 seconds). If
calibration is successful the green Relay ON LED will stop flashing and stay
on. If calibration is unsuccessful, the unit will return to the uncalibrated mode
with all LED’s flashing simultaneously. This means that the motor’s load is
outside the unit’s specified calibration range (see Technical Specifications).
Note: If calibration is unsuccessful, check the current direction (reverse if
necessary), or the current magnitude (use an external CT if above 10Amps).
Calibration Reset: The calibration limits can be reset when required by the
user. Remove power from the unit. Press the Calibration Set/Reset pushbutton
and apply power to the unit. The green Relay ON LED will illuminate. Hold the
pushbutton down until all the LED’s start flashing (approx. 3 seconds). This will
reset the calibrated limits and return the unit to uncalibrated mode.
Uncalibrated Mode: The unit is supplied uncalibrated from the factory. When
power is applied to the unit all LED’s will flash simultaneously and the relay
energises to supply power to the motor.

Note: The motor is unprotected in this mode and care should be taken before

applying power.

Normal Operation
Start-up Delay: When power is applied to the unit, the relay energises

immediately, ignoring abnormal load conditions experienced during initiation.
This time is fixed at 3 seconds.

Latching Faults
Underload Sensing: In an induction motor, the current always lags the

voltage. By measuring this angular lag, an underload fault can be sensed. Loss
of load will cause the angular lag to increase. When it exceeds the nominal
value stored during calibration by the percentage set on the adjustment pot,
the relay will de-energise after a 1 second response time. The unit will latch in
this condition (see Faults Reset). If underload sensing is not required it can be

disabled by turning P1 completely clockwise to OFF (see description of
controls).

Overload Sensing: If the current exceeds the set limit stored during calibration
the relay will de-energise after a 3 second response time. The unit will latch in
this condition (see Faults Reset).

Faults Reset: If the unit latches in a fault condition, the relay will remain de-
energised until reset. A reset can be performed by either connecting the reset
input (R) to Earth (E) via an external switch or cycling the power supply to the
unit.

Reset Lockout: If the system is reset more than 3 times in a 15 min period the
reset lockout is enabled, prohibiting continuous resetting when a fault condition
exists. Cycling the power supply to the unit will override the reset lockout and
reset the unit.

Caution: When using the reset input or cycling the power supply to the unit,
the relay will be forced to energise even though a fault may exist. This could
cause damage to equipment, therefore the fault must first be repaired before
attempting to run the motor.

Non-latching Faults
Voltage Sensing: If the supply voltage increases or decreases by more than

10% of nominal, the relay will de-energise and the motor will be switched off.
When the voltage has stabilised within safe limits, the relay automatically
energises and the motor will start again.

Control Functions

Level Control: The unit can monitor the level of conductive liquids. By using
three probes, the unit controls the level of the liquid in a reservoir between a
low and a high level. The unit normally operates in the Charging (Filling) mode,
but can be programmed to the Discharging (Draining) mode by means of an
external wire link.

Charging (Filling): [No external wire link.] The relay will energise when the
liquid level drops below the low level probe. The relay will remain energised
until the level reaches the high level probe. When the high level probe
becomes submerged, the relay de-energises and remains off until the liquid
level has dropped sufficiently to clear the low level probe.

Discharging (Draining): Link terminals Dis (discharging) and E (Earth). The
relay will energise when the liquid level rises above the high level probe. The
relay will remain energised until the level drops to below the low level probe.
The relay then de-energises and remains off until the liquid level has risen
sufficiently to submerge the high level probe.

External Control: The liquid level inputs can be used as a general-purpose
external control to switch the relay on and off. If both high (Hi) and low (Lo)
level inputs are connected to Earth (E), the relay will de-energise and similarly,
if both Hi and Lo are disconnected, the relay will energise. (With terminals Dis
and E linked, the relay will operate in the opposite sense.)
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B Operational Diagrams
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Power Supply
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Level Control (Discharging Mode)
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Phase Angle gijg;ml_;\éeeldProbe
Reset Enabled . I . -
st T st st st= 3 sec start-up delay Relay ON } :
mﬁ rt= 1 sec response time I
| Descrlptlon of Controls
L1: The red “UL/ OL” LED. TABLE 1:
GREEN | YELLOW | RED UNIT STATUS
L2: The yellow “Level Control” LED. ON OFF OFF | Normal Operation
OFF ON OFF | Liquid Level High (Low)
L1—}—po uL/oL L3: The green “Relay ON” LED. OFF OFF ON Overload
| po Level OFF Flash ON Underload/Dry-Timing
L2 © Control Note: Collectively the 3 LED’s indicate the status OFF OFF Flash | Low voltage(uncal mode)
L3 »o —~ PROIECHTOR Of unit, see Table 1. OFF | ON | Flash | Under/Over Voltage
PB"*"O Motor System Protection Flash Flash Flash Unit Uncalibrated
Calibration  Ver pigErioad P1: Underload Sensitivity is set on P1. This Flash | OFF OFF | Unit Calbrating
(Single Phase) is adjustable from 20% to 60% above the OFF ON ON | Unit Faulty
P174! m _ sh calibrated value. For general applications a setting of 25% is recommended. If set
! '“{-Ii%ﬂh completely clockwise to Off, the unit will not trip on underload.
Restart 4h
time
PB1: Calibration Set / Reset is initiated with PB1.
front ﬂ RHOMBERG R Calibration Set: Refer to Calibration under Description of Operation above.
back Dis| A2 Calibration Reset: Refer to Calibration Reset under Description of Operation above.

B Wiring and Connection

Earth External [EeTidn —
Power Supply i . control ; *| External
Live > ‘ ‘ * Live I o control
Live A, | Neutral —— '*_ Ai _ [ Neutral —{— i# 3 ‘ ‘ ‘ "
Neutral A N HEE » i 1ifio]11]ni]o] £
eutra 2 Reset faults: All fault conditions can -
be reset by connecting the R (Reset) ol
Relay Contacts terminal to E (Earth). iy
12|14 | R | A1|Dis|A2] y
Normally Open | 11+14 Reset l I [rl] : l CAUTION: When using the reset Roset 12|1‘4| Rlaloelg
Normally Closed | 11+12 input, it will force the relay to S |
energise even though a fault may
3 I;I eI exist. This could cause damage to
Level Control equipment, therefore the problem 1]3]5]A
High level probe Hi j — must first be fixed before attempting e
b to run the motor. —
Low level probe Lo [a2[2]4]6 [A2[2]]6
Common probe E APPLICATION 1 APPLICATION 2
Direct In-Line sensing Current Transformer sensing
Motors up to 1.1 kW Motors greater than 1.1kW
B Technical Specifications
POWER SUPPLY CURRENT INPUT RELAY
\l\/lolrtninal Supply 100 - 120V AC 220 - 240V AC Motors <1.1kW: ‘ 250V, 5A ‘ SPDT ‘
oltage
Supply Voltage 80 - 144V AC 176 -288V AC Current limits to ensure calibration | 0,5 to 10A
Tolerance Repetitive accuracy 1% LEVEL CONTROL
Supply frequency 50/60Hz Maximum input current (continuous)| 15A ‘ Sensitivity ‘ 50 kO ‘
Isolation (current input 2kV
to power supply) Motors >1.1kW: (use external CT) RESTART
Power Consumption 4VA (approx.) CT Example: 220/230/240V ‘ Reset lockout | Max. 3 resets
R Motor [ 1.5kW [ 2.2kW ‘ per 15 minutes
P Current Transformer ‘ 20/5 ‘ 30/5
Phase Angle Limits:
Underload 90° or 120 - 160% of calibration value RESPONSE
Current Limits: Start-up Delay 3 seconds fixed, standard
Overload 13A or 125% of calibration value (extended times available on request)
Voltage Limits: +10% of calibration value Response Delay | Overload 3 seconds

On all other faults 1 second

Ad(ditional information in Section J, page 131.
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MP-830

Motor System Protection Relay
Underload Restart Timer

PROTECHTOR

MOTOR PROTECTION RELAYS

Three Phase

B Application Examples

* Comprehensive Motor System Protection against conditions of
underload, overload and supply fluctuations.

® Detection of conveyor belt breaks.

* Detection of clogged fan filters in spray paint installations.

* Protection of 3 phase induction motors against conditions of single
phasing, phase failure and phase sequence.

* Protection of pumps against running dry, closed outlet valve or no-flow
(centrifugal pumps).

e B Features
: E’jﬂ"'moﬁcmon o Ungerload sensing.by measuring the phase angle. 3
upsso | * Adjustable restart time after detection of underload conditions.
(L ® OQverload sensing by measuring the current amplitude.
* Microprocessor-based technology.
® Directin-line current sensing of motors up to 3.7kW.
® Auto-calibration of overload and underload limits.
,,...g,ﬂ * Auto-calibration of overvoltage and undervoltage limits.
* Direct interface with a conventional current transformer.
®* Phase sequence and phase failure detection.
® Liquid level control (programmable for charge or discharge).
ORDERING CODE * External control (programmable for normally open/closed contacts).
P OWERMGRELAY, e  Start-up delay (fixed, 3 seconds standard).
® Latching on overload conditions.
* Fail-to-safe design.
¢ Din-rail mount.
SEE PAGE 104 FOR ORDERING OPTIONS ° SA SPDT relay OUtPUt'
e CE mark.

B Description of Operation

The Protechtor MP-830 is a multi-featured relay providing comprehensive protection
for 3 phase AC induction motor systems. The unit is a phase angle, current sensing
and voltage sensing relay, that can automatically set up trip points within specified
limits around the normal operating conditions of a particular motor system. An
adjustable restart timer, triggered by an underload fault can be used to restart the
motor system after a pre-set time. Motor Systems up to 3.7kW can be protected
without the use of an external current transformer. An external current transformer
must be used for motors higher than 3.7kW.

Calibration

Auto Calibration: If the unit is not in Uncalibrated Mode, with all LED’s flashing
simultaneously, see Calibration Reset below. To start auto calibration, power the unit
up in Uncalibrated Mode. Press the Calibration Set/Reset pushbutton and hold it
until only the green Relay ON LED starts flashing (approx. 5 seconds). The unit will
now monitor the load of the motor and set up the overload, underload and voltage
limits (this will take approx. 10 seconds). If calibration is successful the green Relay
ON LED will stop flashing and stay on. If calibration is unsuccessful, the unit will return
to the uncalibrated mode with all LED’s flashing simultaneously. This means that the
motor’s load is outside the unit's specified calibration range (see Technical
Specifications).

Note: If calibration is unsuccessful, check the current direction (reverse if necessary),
orthe current magnitude (use an external CT ifabove 8Amps).

Calibration Reset: The calibration limits can be reset when required by the user.
Remove power from the unit. Press the Calibration Set/Reset pushbutton and apply
power to the unit. The green Relay ON LED will illuminate. Hold the pushbutton down
until all the LED’s start flashing (approx. 3 seconds). This will reset the calibrated
limits and return the unit to uncalibrated mode.

Uncalibrated Mode: The unit is supplied uncalibrated from the factory. When power
is applied to the unit all LED’s will flash simultaneously and the relay energises to
supply power to the motor.

Note: The motor is unprotected in this mode and care should be taken before
applying power. The unit will only respond to phase sequence or phase failure faults.

Normal Operation
Start-up Delay: When power is applied to the unit, the relay energises immediately,

ignoring abnormal load conditions experienced during initiation. This time is fixed at 3
seconds.

Latching Faults
Overload Sensing: If the current exceeds the set limit stored during calibration the

relay will de-energise after a 3 second response time. The unit will latch in this
condition (see Faults Reset).

Faults Reset: If the unit latches in a fault condition, the relay will remain de-
energised until reset. A reset can be performed by either connecting the reset
input (R) to neutral (N) via an external switch or cycling the power supply to the
unit. Where Neutral is not available, an Earth connection must be used (If
permitted by regulations).

Reset Lockout: If the system is reset more than 3 times in a 15 min period the
reset lockout is enabled, prohibiting continuous resetting when a fault condition
exists. Cycling the power supply to the unit will override the reset lockout and reset

the unit.

Caution: When using the reset input or cycling the power supply to the unit, the
relay will be forced to energise even though a fault may exist. This could cause
damage to equipment, therefore the fault must first be repaired before attempting
to run the motor.

Non-latching Faults
Phase Sequence: If any two phases to the motor are reversed, the relay will de-

energise immediately. When the phase sequence has been restored, the relay
automatically energises and the motor will start again.

Phase Failure: The unit will monitor the loss of any phase in the 3 phase supply to the
motor, causing the relay to de-energise immediately, in conditions of up to 80%
voltage regenerastion. When the voltage has stabilised within safe limits, the relay
automatically energises and the motor will start again.

Voltage Sensing: If the supply voltage increases or decreases by more than 10% of
nominal, the relay will de-energise and the motor will be switched off. When the
voltage has stabilised within safe limits, the relay automatically energises and the
motor will start again.

Underload Sensing: In an induction motor, the current always lags the voltage. By
measuring this angular lag, an underload fault can be sensed. Loss of load will cause
the angularlag to increase. When it exceeds the set limit stored during calibration, the
relay will de-energise after a 1 sec response time. The restart timer will now start
timing (see Restart Timer).

Control Functions

Level Control: The unit can monitor the level of conductive liquids. By using three
probes, the unit controls the level of the liquid in a reservoir between a low and a high
level. The unit normally operates in the Charging (Filling) mode, but can be
programmed to the Discharging (Draining) mode by means of an external wire link.
Charging (Filling): [No external wire link.] The relay will energise when the liquid
level drops below the low level probe. The relay will remain energised until the level
reaches the high level probe. When the high level probe becomes submerged, the
relay de-energises and remains off until the liquid level has dropped sufficiently to
clearthe low level probe.

Discharging (Draining): Link terminals Dis (discharging) and N (neutral). The relay
will energise when the liquid level rises above the high level probe. The relay will
remain energised until the level drops to below the low level probe. The relay then de-
energises and remains off until the liquid level has risen sufficiently to submerge the
high level probe.

External Control: The liquid level inputs can be used as a general-purpose external
control to switch the relay on and off. If both high (Hi) and low (Lo) level inputs are
connected to Neutral (N), the relay will de-energise and similarly, if both Hiand Lo are
disconnected, the relay will energise. (With terminals Dis and N linked, the relay will
operate in the opposite sense.)

Restart Timer: The restart timer is triggered by an underload condition. The unit will
attempt to restart the motor when the set time elapses to check if the fault still exists. If
an underload fault still exists after a restart attempt, the relay will de-energise, re-
triggering the restart timer. The above procedure will be repeated.
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B Operational Diagrams

Overload Detection

Phase Sequence, Failure

Level Control (charging Mode)

Power Supply Three Phase Power Supply
| Power Supply T
Overload Setpoint- - f---N--7-}Y -4 - -\ - - Low Level Probe
] / | I . Submerged
' Revseerzig:cr;ase] ‘Phas;e F?ilure; | -
Current Input ngbth:r\gl;Zl debe
Reset Enabled = _ _
sty 1t st 1, .. st,|st= 3 sec start-up delay Relay ON ! !
Relay O I M = 3 sec response time Relay ON e —_— —
Underload Detection Voltage Sensing Level Control (discharging Mode)
Power Supply Power Supply Power Supply
Underload
Setpoint Over Voltage Limit |- - - - - - - — — A W gﬂﬁnl;g;/geésmbe
Calibrated Voltage | - - - - /~ - - 7 — , ,,,,,,,,,, -
Phase Angle ! ! High Level Probe
: : : H Under Voltage Limity- - &£~ - — - — < - -~ - - - N - ~ ~ Submerged
Reset Enabled : P : m | f } i : : —
RO\ sty i - 1o responss am | " RS [ = —
B Description of Controls
back | *i | #o0] 11 L1: The red “UL/ OL” LED. TABLE 1:
front H _ B . GREEN | YELLOW | RED UNIT STATUS
L2: The yellow “Level Control” LED. ON OFF OFF |Normal Operation
OFF ON OFF |Liquid Level High (Low
L1——po uL/oL L3: The green “Relay ON” LED. OFF OFF ON Oeerload oh (Low)
L2—t+—po Level OFF | Flash ON | Underload/Dry Timing
_°/°_”"°'PROTECHTOR Note: Collectively the 3 LED’s indicate the status of OFF | Flash | Flash |Phase Sequence
L1 — MP830 Unit, see Table 1. OFF | OFF | Flash |Phase Failure
PB1—F—»0O Motor Protection Relay OFF ON Flash |Under/Over Voltage
Catibration (8 Phase) P1: Restart Time is set on P1. This time period Flash | Flash | Flash |Unit Uncalibrated
is adjustable from 15 min to 24 hrs. Flash | OFF OFF | Unit Calibrating
P1—1 ™M en OFF ON ON | Unit Faulty
’5"“{-!?%1% PB1: Calibration Set / Reset is initiated with PB1.
Remart ®24n Calibration Set: Refer to Calibration under Description of Operation above.
Calibration Reset: Refer to Calibration Reset under Description of Operation above.
ront [12 [1a [ & | R ~alDTation Resel.. P P
back | V |Dis| W RHOMBERG

B Wiring and Connection

on all other faults 1 second

Ad(ditional information in Section J, page 131.

"""" | External Y
Power Supply R ’ ‘ ‘ « | control R ,I
S iy 4i [ S . i [ External
Phase 3 v T— UlJuo] 11]Hi[Lo] v T— y Uijuo[11]rifLo] v control
Phase T W 2
Reset faults: All fault conditions o |
Relay Contacts can be reset by connecting the R Ml
ARV (Reset) terminal to E (Earth). i 2la RV Ioslw
Normally Open 11+14 Reset Julnl v = | L | | | rl
e CAUTION: When using the reset
Normally Closed | 11+12 N ¥ input, it will force the relay to w —
! I;I;IH Al energise even though a fault may 2 |3|;|13 ]
Level Control o exist. This could cause damage o
: : o= to equipment, therefore the e
High level probe Hi —— problem must first be fixed before i
Low level probe Lo lref2]a]6 4 attempting to run the motor. lr2[2]4]e 14
Common probe N APPLICATION 1 . APPLICATION 2
Earth Direct In-Line sensing Gl Current Transformer sensing
Motors up to 3.7 kW Motors greater than 3.7 kW
B Technical Specifications
POWER SUPPLY CURRENT INPUT RELAY
Nominal Supply 220 - 240V AC|380 - 415V AC| 525V AC Motors <3.7kW: | 250V,5A |  sPDT |
oltage
Supply Voltage 176 - 288V AC|304 - 498V AC 420 - 630V AC Current limits to ensure calibration 0,5to 8A
Tolerance Repetitive accuracy 1% LEVEL CONTROL
Supply frequency 50/60Hz Maximum input current (continuous) | 12A ‘ Sensitivity ‘ 50 kQ ‘
Isolation (current input 2kV
to power supply) Motors >3.7kW: (use external CT) RESTART
Power Consumption 4VA (approx.) CT Example: 380/400/415V Restart Timer 15 min - 24 hrs
Motor | 5.5kW] 7.5kW| 11kw | 15w 18.5kw| 22kw| 30kw] a7kw| askw| | (underioad) (adjustable)
CALIBRATION cT | 15/5 | 2055 | 30/5 | 40/5 | 505 | 50/5 | 75/5 | 100/5| 100/5| | Resetlockout Max. 3 resets
Phase Angle Limits: per 15 minutes
Underload 90° or 125% of calibration value RESPONSE
Current Limits: Start-up Delay 3 seconds fixed, standard
Overload 10A or 125% of calibration value (extended times available on request)
o Response Delay Overload 3 seconds
Voltage Limits: +10% of calibration value Phase sequence/ failure instantaneous
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MP-835

Motor System Protection Relay
Variable Underload Monitor

PROTECHTOR

MOTOR PROTECTION RELAYS

Three Phase

l Application Examples

vi|uo| 11

ront[wi [ Lo [ N]

Comprehensive Motor System Protection against conditions of underload,
overload and supply fluctuations.

* Detection of conveyor belt breaks.

* Detection of clogged fan filters in spray paint installations.

® Protection of 3 phase induction motors against conditions of single
phasing, phase failure and phase sequence.

® Protection of pumps against running dry, closed outlet valve or no-flow
(centrifugal pumps).

o wiot B Features
L%‘:-.lra' |
: T provecrToR ® Underload sensing by measuring the phase angle.
w.,':.':‘.::r:-;:-" ® Underload sensitivity adjustment after calibration of nominal phase angle.
ot Reset '“::;1,":., \ *  Overload sensing by measuring the current amplitude.
. ®  Microprocessor-based technology.
@‘; * Direct in-line current sensing of motors up to 3.7kW.
®  Auto-calibration of overload and underload limits.
ront [FZ] AT £ ..--!,84 *  Auto-calibration of overvoltage and undervoltage limits.
Tpak T ¢ Direct interface with a conventional current transformer.
® Phase sequence and phase failure detection.
® Liquid level control (programmable for charge or discharge).
ORDERING CODE e External control (programmable for normally open/closed contacts).
SOWER  RELAY *  Start-up delay (fixed, 3 seconds standard).
® Latching on underload and overload conditions.
* Fail-to-safe design.
®  Din-rail mount.
e 5ASPDT relay output.
SEE PAGE 104 FOR ORDERING OPTIONS e CE mark.

B Description of Operation

The Protechtor MP-835 is a multi-featured relay providing comprehensive
protection for 3 phase AC induction motor systems. The unit is a phase angle,
current sensing and voltage sensing relay, that can automatically set up trip points
within specified limits around the normal operating conditions of a particular motor
system. After auto calibration, the underload sensitivity can further be adjusted to
accommodate a wide range of load profiles. Motor Systems up to 3.7kW can be
protected without the use of an external current transformer. An external current
transformer must be used for motors higher than 3.7kW.

Calibration

Auto Calibration: If the unit is not in Uncalibrated Mode, with all LED’s flashing
simultaneously, see Calibration Reset below. To start auto calibration, power the unit
up in Uncalibrated Mode. Press the Calibration Set/Reset pushbutton and hold it
until only the green Relay ON LED starts flashing (approx. 5 seconds). The unit will
now monitor the load of the motor and set up the overload, underload and voltage
limits (this will take approx. 10 seconds). If calibration is successful the green Relay
ON LED will stop flashing and stay on. If calibration is unsuccessful, the unit will
return to the uncalibrated mode with all LED’s flashing simultaneously. This means
that the motor’s load is outside the unit’s specified calibration range (see Technical
Specifications).

Note: If calibration is unsuccessful, check the current direction (reverse if
necessary), orthe current magnitude (use an external CT ifabove 8Amps).
Calibration Reset: The calibration limits can be reset when required by the user.
Remove power from the unit. Press the Calibration Set/Reset pushbutton and apply
power to the unit. The green Relay ON LED will illuminate. Hold the pushbutton
down until all the LED’s start flashing (approx. 3 seconds). This will reset the
calibrated limits and return the unit to uncalibrated mode.

Uncalibrated Mode: The unitis supplied uncalibrated from the factory. When power
is applied to the unit all LED’s will flash simultaneously and the relay energises to
supply power to the motor.

Note: The motor is unprotected in this mode and care should be taken before
applying power. The unit will only respond to phase sequence or phase failure faults.

Normal Operation

Start-up Delay: When power is applied to the unit, the relay energises immediately,
ignoring abnormal load conditions experienced during initiation. This time is fixed at
3seconds.

Latching Sensing

Underload Sensing: In an induction motor, the current always lags the voltage. By
measuring this angular lag, an underload fault can be sensed. Loss of load will
cause the angular lag to increase. When it exceeds the nominal value stored during
calibration by the percentage set on the adjustment pot, the relay will de-energise
after a 1 second response time. The unit will latch in this condition (see Faults
Reset). If underload sensing is not required it can be disabled by turning P1
completely clockwise to OFF (see description of controls).

Overload Sensing: If the current exceeds the set limit stored during calibration
the relay will de-energise after a 3 second response time. The unit will latch in
this condition (see Faults Reset).

Faults Reset: If the unit latches in a fault condition, the relay will remain de-
energised until reset. A reset can be performed by either connecting the reset
input (R) to neutral (N) via an external switch or cycling the power supply to the

unit. Where Neutral is not available, an Earth connection must be used (If
permitted by regulations).

Reset Lockout: If the system is reset more than 3 times in a 15 min period the
reset lockout is enabled, prohibiting continuous resetting when a fault condition
exists. Cycling the power supply to the unit will override the reset lockout and
reset the unit.

Caution: When using the reset input or cycling the power supply to the unit, the
relay will be forced to energise even though a fault may exist. This could cause
damage to equipment, therefore the fault must first be repaired before attempting
to run the motor.

Non-latching Faults
Phase Sequence: If any two phases to the motor are reversed, the relay will de-

energise immediately. When the phase sequence has been restored, the relay
automatically energises and the motor will start again.

Phase Failure: The unit will monitor the loss of any phase in the 3 phase supply to
the motor, causing the relay to de-energise immediately, in conditions of up to 80%
voltage regeneration. When the voltage has stabilised within safe limits, the relay
automatically energises and the motor will start again.

Voltage Sensing: If the supply voltage increases or decreases by more than 10% of
nominal, the relay will de-energise and the motor will be switched off. When the
voltage has stabilised within safe limits, the relay automatically energises and the
motor will start again.

Control Functions

Level Control: The unit can monitor the level of conductive liquids. By using three
probes, the unit controls the level of the liquid in a reservoir between a low and a high
level. The unit normally operates in the Charging (Filling) mode, but can be
programmed to the Discharging (Draining) mode by means of an external wire link.
Charging (Filling): [No external wire link.] The relay will energise when the liquid
level drops below the low level probe. The relay will remain energised until the level
reaches the high level probe. When the high level probe becomes submerged, the
relay de-energises and remains off until the liquid level has dropped sufficiently to
clearthe low level probe.

Discharging (Draining): Link terminals Dis(discharging) and N(neutral). The
relay will energise when the liquid level rises above the high level probe. The relay
will remain energised until the level drops to below the low level probe. The relay
then de-energises and remains off until the liquid level has risen sufficiently to
submerge the high level probe.

External Control: The liquid level inputs can be used as a general-purpose external
control to switch the relay on and off. If both high (Hi) and low (Lo) level inputs are
connected to Neutral (N), the relay will de-energise and similarly, if both Hi and Lo
are disconnected, the relay will energise. (With terminals Dis and N linked, the relay
will operate in the opposite sense.)
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B Operational Diagrams

Overload Detection

Phase Sequence, Failure

Level Control (Charging Mode)

st= 3 sec start-up delay

Power Suppl p
PPy rt= 3 sec response time

Three Phase
| Power Supply
Overload Setpointi-[4- £ - - -\ - ﬂ ‘ N -

Current Input

Reversed Phase!
Sequence

Power Supply

Low Level Probe
Submerged

Phase Failure

High Level Probe
Submerged

Reset Enabled _ ; !
Relay ON Relay ON Relay ON ! i ' |
Underload Detection Voltage Sensing Level Control (Discharging Mode)
Power Supply Power Supply Power Supply
Underload
Setpoint Over Voltage Limit | - - - - - - - - e N gﬁ:;: o0
Calibrated Voltage |- - - - - /~ - - — -—- — —————————— High Level Probe
Phase Angle o | | Submerged
Under Voltage Limitl- - &/~ - — — - 4 — - - —- - -\ - - /
Reset Enabled nder Voltage Limi 3 : ‘ ; ! _—
st= 3 sec start-up delay ; T T ; ; Relay ON .
Relay ON 1= 1 sec response time |Re2Y ON — — J I
B Description of Controls
back L1: The red “UL / OL” LED. TABLE 1:
front ) w . GREEN | YELLOW | RED UNIT STATUS
L2: The yellow “Level Control” LED. ON OFF OFF | Normal Operation
“ ” OFF ON OFF | Liquid Level High (Low)
L1—F—>»0 ur/oL L3: The green “Relay ON” LED. OFF OFF ON | Overload
L2—1—»o &t _ o OFF | Flash ON | Underload/Dry-Timing
13- 1 »o - PROTECHTOR the: Collectively the 3 LED’s indicate the status of OFF OFF Flash | Phase Failure
MP835 Unit, see Table 1. OFF ON Flash | Under/Over Voltage
PB1—}—»0O Motor System Protection Flash Flash Flash Un@t Unqalibrated
Salibration Monitor (3 Phase) P1: Underload Sensitivity is set on P1. This is Flash | OFF OFF | Unit Calibrating
adjustable from 20% to 60% above the OFF ON ON | Unit Faulty
1 e calibrated value. For general applications a setting of 25% is recommended. If set
P1——R‘:"§|§*2” completely clockwise to Off, the unit will not trip on underload.
estart ®24n
time
PB1: Calibration Set / Reset is initiated with PB1.
::;i RHOMBERG R Calibration Set: Refer to Calibration under Description of Operation above.

Calibration Reset: Refer to Calibration Reset under Description of Operation above.

M Wiring and Connection

Motors up to 3.7 kW

Direct In-Line sensing to replace all connections to

External
Power Supply R v ol control R |
Phase S \ S = | ‘ ‘ ! Reset Fault: All fault conditi S TR Siitzimg]
T— UiJuo]11]ri]Lo v eset Fault: All fault conditions Ul[ue]1]Hico] control
Phase T w can be reset by connecting the
R (Reset) terminal to E (Earth).
Relay Contacts TRVl CAUTION: When using the ——Q [W[r [Vl
Normally Open | 11+14 Reset reset input, it will force the relay eset 21HIR[V[Ds|W
yoP ae_s’e; ‘ ‘ to energise even though a fault e e— 1 ] ‘
Normally Closed | 11+12 N * may exist. This could cause N
e damage to equipment, therefore 4 —
Level Control 1[s[s]ts[A] the problem must first be fixed 1]3[5[13[A1
e before attempting to run the e
High level probe Hi e motor. —
[a2[2]4]6 14 [a2[2]4]6 [14]
Low level probe Lo Note: If earth leakage protection
Common probe N Earth APPLICATION 1 s installed it may be necessary Earth APPLICATION 2

Current Transformer sensing
Motors greater than 3.7 kW

B Technical Specifications

POWER SUPPLY CURRENT INPUT RELAY
\l\}olrtninal Supply 220 - 240V AC|380 - 415V AC| 525V AC Motors <3.7kW: \ 250V, 5A \ SPDT
oltage
Supply Voltage 176 - 288V AC|304 - 498V AC |420 - 630V AC Current limits to ensure calibration 0,5to 8A
Tolerance Repetitive accuracy 1% LEVEL CONTROL
Supply frequency 50/60Hz Maximum input current (continuous) | 12A | Sensitivity | 50kQ
Isolation (current input 2kV

to power supply)

Motors >3.7kW: (use external CT)

Power Consumption 4VA (approx.)

CT Example: 380/400/415V

RESPONSE

Motor]| 5.5kW| 7.5kW/[ 11kW | 15kw [18.5kW] 22kW | 30kw/| 37kw| 45kw

CcT

Start-up Delay 3 seconds fixed, standard

| 15/5 | 2015 | 30/5 | 40/5 | 50/5 | 50/5 | 75/5 | 100/5]| 100/5

(extended times available on request)

CALIBRATION

Overload 3 seconds
Phase sequence/ failure instantaneous

Response Delay Phase Angle Limits:

90° or 120 - 160% of calibration value

Underload
on all other faults 1 second —
Current Limits:
RESTART Overload

10A or 125% of calibration value

Reset lockout Max. 3 resets per 15 minutes ‘ Voltage Limits:

+10% of calibration value

Ad(ditional information in Section J, page 131.
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HOW TO ORDER

PROTECHTOR

B Ordering Code

MP | 820 | | 230 A S

\—b Code Relay Contact
RELAY f
CONTAGTS S Single pole double throw
» Code | Power Supply
POWER SUPPLY A AC
D DC
Code Voltage
VOLTAGE 535 220-240V
400 380-415V
525 525V
» Code Model

MODEL 820 Single Phase, Underload Restart Timer, Single Phase
825 Single Phase, Variable Underload, Single Phase
830 Three-Phase, Underload Restart Timer, Three Phase
835 Three-Phase, Variable Underload, Three Phase

» Code| Type
MP | Motor Protection

TYPE




