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1 Definitions, Conventions and Terminology  
 

Term Abbreviation Description 

Apparent power 

consumption 

kVA.h It is the amount of energy consumed.  The power factor 

is not taken into account and is measured in kV.A.h 

Apparent power 

dissipation 

kVA It is the product of voltage and current.  The power is 

excluded and it is measured in kV.A 

Breaker clearance time  It is the time taken by the breaker to clear the fault by 

interrupting the supply current to the motor.  It can be 

seen as breaker response time and is useful information 

for breaker maintenance. 

Consecutive starts  The amount of starts allowed during a time interval 

created by the starts per hour setting.  (See also starts 

per hour) 

Core balance current 

transformer 

 A current transformer used to detected possible current 

leakage to earth from one or more of the phases. (Earth 

leakage detection)    

Digital field input  A signal generated by an external switch that could have 

an effect on the relay operation depending on the logic 

configuration. 

Earth fault EF It is leakage current above 2 amps to 30 amps and a 

severe form of an earth leakage condition.  (See also 

core balance current transformer) 

Earth leakage fault EL It is leakage current up to 2 amps exceeding a trip level 

setting.  (See also core balance current transformer) 

Full load current In Current drawn by the motor at full load operation (90% 

to 100%) 

Fundamental harmonic 

frequency 

f1 50Hz in South Africa and 60Hz elsewhere. 

Motor full load setting  MLC Adjustment of the relay current sensitivity.  This is 

where the current level measurement is adjusted to 

read just below 100% when the motor operates at full 

load. 

Non volatile memory  It is memory that will maintain data even when power is 

switched off for long periods. (see also volatile memory) 

Overload relay 

protection 

OLRP Micro controlled overload protection relay. 

Over current I> / OC Current level above 100% of full load current 

Phase rotation  Normal phase rotation sequence is red (L1), white (L2) 

and blue (L3).  Reverse rotation sequence is blue, white 

and red. 

Power factor cosØ It is die relationship between real power and apparent 

power 

Power factor %  = ((V x I x cosØ) / (V x I)) x 100% 

Power factor = cosØ 

Real power 

consumption 

kW.h It is the amount of energy consumed.  The power factor 

is taken into account and is measured in kWatt.h 
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Term Abbreviation Description 

Real power dissipation kW It is the product of voltage and current.  The power 

factor is included and it is measured kWatt.   

Run-Stall  The motor went through the normal start procedure 

and the current level return to normal full level.  If the 

rotor jam and the current rise above the stall setting 

(110% to 300%) it is recognized as a Run-Stall fault 

condition. 

Running hours  The amount of time the motor was in an in-service 

state.   

Starts per hour  Starts per hour define the time interval in which a 

restricted amount of starts are allowed.  (See also 

consecutive starts) 

Thermal capacity 

 

 

 

TC It is a temperature related quantity expressed in 

percentage, which also takes in consideration the 

physical size, mass, construction, type of material 

etcetera used of the motor.  It is normally indicated as 

capacity used unless otherwise stated.   

Thermal curve class  It is the thermal curve derived from the unitary (one 

second) thermal curve.  It is also the curve that goes 

through the points where maximum lock rotor current 

and maximum lock rotor time of the particular motor is 

specified.    

Undercurrent  UC Current level when motor run at no load condition. 

Vectorial-Stall  

 

 

 It is detected during the startup procedure of the 

motor.  A motor normally startup with a bad power 

factor and gradually improve it as full speed is 

approached.  If no power factor improvement is 

detected for longer then 33% of the curve class time the 

motor is tripped to prevent thermal and mechanical 

damage.   
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2 Overview  
 

 
Figure 2.0: OLRP image. 

 

The OLRP is an ISO 9001:2000 compliant, local designed and manufactured three phase motor 

protection relay. It is a micro-controller based precision instrument with protection and advanced 

control features. The relay is designed to cater for the low voltage motor protection market and is 

available in different current models. The current transformers and the core balance current 

transformer are internal. 

 

The relay is fully configurable with the aid of front-end software. Event records can also be uploaded 

with for further analysis. All the settings are password protected. The relay has an on board 

database where time and date stamped records are kept. Two types of records are kept namely fault 

records (35 last faults) and event records (1400 events). In the case of event records, the user has 

limited access rights (read only). The front-end also has a data recorder and a spectrum analyser 

which could be used to analyse motor performance and supplied power quality respectively. The 

spectrum analyser can detect harmonics up to the 9th harmonic on any of the three phase currents. 

 

The relay detects earth leakage currents with the aid of the external core balance current-

transformer and is configurable to operate in inverse definite minimum time (IDMT) or 

instantaneous definite time (IDT) mode. 

 

A unique feature is added to the relay in the form of simulation. This function could be used for 

personnel training or relay functionality testing.  
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3 Technical Specifications  
 

 

General data 

Dimensions without comms 

module 

150.00 (W) mm x 86.70 mm (H) x 139.00 mm 

(D). 

Dimension with comms 

module 

150.00 (W) mm x 110.00 mm (H) x 139.00 mm 

(D). 

Auxiliary supply  110 ~ 220 VAC. 

Maximum operating current 150 mA. 

Mounting Panel mount. 

Field inputs 
Amount 7 common field inputs 

Input voltage range 24 VAC/VDC to 220 VAC/VDC. 

Output 

Amount 4 x NO and NC change over relay (SPDT). 

Rating 
5 Amps at 220 VAC. 

5 Amps at 30 VDC. 

Relay model range 

OLRP 005  

0.050 Amp to 50 Amp. 

MLC 10%, 100% load 0.5 Amp. 

MLC 100%, 100% load 5 Amp. 

OLRP 010 

0.10 Amp to 100 Amp. 

MLC 10%, 100% load 1 Amp. 

MLC 100%, 100% load 10 Amp. 

OLRP 050 

0.5 Amp to 500 Amp. 

MLC 10%, 100% load 5 Amp. 

MLC 100%, 100% load 50 Amp. 

OLRP 100 

1 Amp to 1000 Amp. 

MLC 10%, 100% load 10 Amp. 

MLC 100%, 100% load 100 Amp. 

OLRP 300 

3 Amp to 3000 Amp. 

MLC 10%, 100% load 30 Amp. 

MLC 100%, 100% load 300 Amp. 

Line voltage selections 

Direct measurement 110 VAC to 550 VAC line. 

Voltage converter 550 VAC to 1100 VAC line. (2:1 resistor) 

Voltage transformers 

3k3 VAC to 110 VAC line. (3k3:110 VT) 

6k6 VAC to 110 VAC line. (6k6:110 VT) 

11k VAC to 110 VAC line. (11k:110 VT) 

Earth leakage 

Internal earth leakage core 0.03 Amp to 3 Amp. 

External core that can be used 

All below 1100:1 CT ratio. 

57mm ID core. 

63mm ID core. 

104mm ID core. 

150mm ID core. 

Insulation lockout 
Ohm reading 1 to 199 kOhm. 

Incremental 1 kOhm. 

Communication 

interfaces 
Communication interface 

USB RS232 

IrDA or Bluetooth (RS232 mimic) 

Table 3.0 : Technical specification 
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4 Parts and Dimensions  
 

 

4.1 OLRP without communication module  
 

 

 
Figure 4.1: OLRP without communication module dimensional drawing. 
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4.2 OLRP with Profibus -DP communication module  
 

 

 
Figure 4.2: OLRP with Profibus-DP communication module dimensional drawing. 
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4.3 OLRP with Modbus -RTU communication module  
 

 

 
Figure 4.3: OLRP with Modbus-RTU communication module dimensional drawing. 
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4.4 OLRP with CANbus  communication module  
 

 
Figure 4.4: OLRP with CANbus communication module dimensional drawing. 
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4.5 OLRP with ETHERNET  communication module  
 

 
Figure 4.5: OLRP with ETHERNET communication module dimensional drawing. 
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4.6 1100 VAC to 550 VAC voltage converter  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4.6: 1100 VAC to 550 VAC voltage converter dimensional drawing. 
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4.7 Insulation lockout module  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4.7: Insulation lockout module dimensional drawing. 

 

 

  



Revision 01A-02 OLRP USER MANUAL 
Page 23 of 173 

 

4.8 Mini USB type B cable  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4.8: Mini USB type B cable image. 
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5 Installation  
 

5.1 Guidelines for the safety of the user and of the product  
 

This manual provides information for the use of the OLRP. The manual has been written to be used 

by trained and competent personnel. The definition of such a person or persons is as follows;  

a) Any engineer who is responsible for the planning, design and construction of automatic 

equipment using the product associated with this manual should be of a competent nature, trained 

and qualified to the local and national standards required to fulfil that role. These engineers should 

be fully aware of all aspects of safety with regards to automated equipment.  

b) Any commissioning, plant or service engineer must be of a competent nature, trained and 

qualified to the local and national standards required to fulfil that job. These engineers should also 

be trained in the use and maintenance of the relay and all modules associated with the relay. This 

includes being completely familiar with all associated documentation for the said product. All 

maintenance should be carried out in accordance with established safety practices.  

c) All operators of OLRP and associated modules should be trained to use that product in a safe and 

coordinated manner in compliance to established safety practices. The operators should also be 

familiar with documentation which relates to the actual operation of the relay and associated 

modules. 

Notes on the Symbols used in this Manual  

At various times throughout this manual certain symbol will be used to highlight points of information 

which are intended to ensure the users personal safety and protect the integrity of equipment. 

Whenever any of the following symbols are encountered its associated note must be read and 

understood. Each of the symbols used will now be listed with a brief description of its meaning. 
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5.2 Mounting of product  
 

 
 

Figure 5.2.a: OLRP panel mounted image. 

 

 
Figure 5.2.b: OLRP drill template. 
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6 Wiring  

6.1 Protection wiring diagram  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 6.1: Protection wiring diagram. 
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6.2 Direct online wiring diagram  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 6.2: Direct online wiring diagram. 
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6.3 Direct online reversal wiring diagram  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 6.3: Direct online reversal wiring diagram. 
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6.4 Star -Delta wiring diagram  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 6.4: Star-Delta wiring diagram. 
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6.5 Dahlander wiring diagram  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 6.5: Dahlander wiring diagram. 
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6.6 2 Pole wiring diagram  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 6.6: 2 Pole wiring diagram. 
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6.7 Soft starter wiring diagram  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 6.7: Soft starter wiring diagram. 
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6.8 Soft starter reversal wiring diagram  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 6.8: Soft starter reversal wiring diagram. 
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6.9 OCBD wiring diagram  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 6.9: OCBD wiring diagram. 
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7 Features  

7.1 Protection features  
 

Protection features ANSI code 
Under voltage 27 
Phase under current or power 37 
Bearing protection 39 
Phase unbalance 46 
Phase sequence voltage 47 
Machine or transformer thermal (I2T) 49 
Machine thermal protection (RTD) 49T 
Ground instantaneous overcurrent 50G 
Phase instantaneous overcurrent 50P 
Timed ground instantaneous overcurrent 51G 
Lock rotor during running 51LR 
Lock rotor during start-up (Vectorial stall) 51LS 
Over voltage 59 
Insulation lockout 64 
Starts per hour 66 
Trip circuit / control circuit monitor (Frozen contact) 74TC 
Over frequency 81O 
Under frequency 81U 
Lockout 86 

Table 7.1: Product features 

 

7.2 Logic features  
 

Logic features Amount 
3 x input and 1 output logic table 6 
Timer 2 
Thermal comparator 1 
Count up and down counter 2 
Latches 1 
Pulse generator 1 
RTC start and stop time 1 

Table 7.2: Logic features 
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7.3 Starter logic features  
 

Starter logic  
Protection relay  
Direct online  
Direct online reversal  
Star-Delta  
Star-Delta reversal  
Dahlander  
Dahlander reversal  
Pole-changing  
Pole-changing reversal  
Soft starter  
Soft starter reversal  
Oil circuit breaker DOL  

Table 7.3: Starter logic features 

 

7.4 Monitor features  
 

Monitor feature Units 
IL1, IL2 and IL3 % 
VL1, VL2 and VL3 VAC phase 
IL unbalance % 
VL unbalance % 
Earth leakage mA 
Insulation kOhm 
Phase 1, phase 2, and phase 3 power factor CosØ % of the highest value 
VL frequency Hz 
Temperature Degree C 
Statistics 

¶ Startup counter 

¶ Trip counter 

¶ Motor running hour(s) counter 

¶ Motor full load running hour(s) counter 

¶ Drive available hour(s) 

¶ Apparent power consumption 

¶ Real power consumption 

¶ Last 10 thermal capacity used during startup 

¶ Last startup date and time 

 
 
 
Hr 
Hr 
Hr 
kVA/h 
kWatt/h 
% 

Table 7.4: Monitor features 
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7.5 Communication protocol  
 

Protocol Module 
Profibus-DP OLRP-Profi-BBRTU 
Modbus-RTU OLRP-Modbus-BBRTU 
CANbus OLRP-CANBUS-BBRTU 
PROFINET OLRP-ETHER-BBRTU 
Modbus/TCP OLRP-ETHER-BBRTU 
EtherNet/IP OLRP-ETHER-BBRTU 

Table 7.5: Communication protocol 
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8 Quick Factory Start  

8.1 OLRP frontend configuration software  
 

OLRP frontend is a PC WindowsTM environment application that is used to configure the OLRP relay. 

The OLRP frontend can communicate via the USB serial port with RS232 protocol. 

 

8.1.1 OLRP frontend system requirements  
 

¶ WindowsTM operating system. 

¶ CPU: Pentium II 1 Ghz. 

¶ RAM: 512Mb 

¶ Hard drive space: 50Mb 

¶ Screen resolution:  

o 1920 x 1080 recommended. 

o 800 x 600 minimum. 

¶ USB port. 

 

8.1.2 Installing OLRP frontend  
 

Insert the product CD or USB memory stick and follow the following steps: 

1. The OLRP CǊƻƴǘŜƴŘ ƛǎ ǎǘƻǊŜŘ ƛƴ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ŘƛǊŜŎǘƻǊȅ άOLRP\ Configuration 

Software\ Frontend\έΦ 

2. 5ƻǳōƭŜ ŎƭƛŎƪ ŀƴŘ Ǌǳƴ ǘƘŜ ŦƛƭŜ άOLRP_vXXX-XX.exeέΦ 

3. Follow the instructions on the screen. 

 

 
Figure 8.1.2: OLRP frontend installation screen. 
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8.1.3 Installing OLRP USB drivers  
 

¶ Connect the USB cable to the OLRP. 

¶ Windows will ask for the drivers. 

¶ Select the driver folder ά/Υ\ Program Files (x86)\ NewElec\OLRP\h[wt 5ǊƛǾŜǊǎέ. 

o Directory above listed will be the default location. 

o If other directory was selected navigate to installed directory. 

¶ Ensure that the άLƴŎƭǳŘŜ ǎǳō ŘƛǊŜŎǘƻǊƛŜǎέ is checked. 

¶ Press next. 

¶ Drivers should be installed successfully. 

 

After installing the drivers the port can be found under computer management. 

 

¶ wƛƎƘǘ ŎƭƛŎƪ ƻƴ άaȅ /ƻƳǇǳǘŜǊέ ƻǊ ά¢Ƙƛǎ t/έ. 

¶ [ŜŦǘ ŎƭƛŎƪ ƻƴ άaŀƴŀƎŜέΦ 

 

 
Figure 8.1.3.a: Computer manager shortcut. 

 

ü Left click on ñDevice Managerò. 
ü Expand ñPortsò and see if a ñXR21V1410 USB UART (COMX)ò is available for use. 
ü Even with ñUSB Comport ò installed re-install drivers as this driver will not work. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 8.1.3.b: USB driver listing under Computer Management.  
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8.1.4 Starting OLRP frontend via USB  
 

1. Connect the USB cable to the USB port of the OLRP relay. 

2. Select the communication port by selecting the comport button  or via the menu bar 

Options -> Communication (Shortcut key : F5). 

3. Select the port from the drop down list and click the OK button. 

 

 
Figure 8.1.4.a: OLRP frontend communication port selection. 

 

4. Click the open port button  or via the menu bar Connect (Shortcut key : F6). 

5. Settings will start being uploaded from the OLRP as soon as the connection is established. 

 

 
Figure 8.1.4.b: OLRP frontend uploading settings progress screen. 

 

6. The bottom left side of the frontend will have a progress bar running to indicate data 

transfer between the frontend and the OLRP. 

 

 

 
Figure 8.1.4.c: OLRP frontend data transfer indication bar. 

 

7. To disconnect click the close port button  or via the menu bar Disconnect (Shortcut key : 

F6). 
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8.1.5 Reading settings using the OLRP frontend  
 

Settings of the OLRP are automatically uploaded when connected to the OLRP via the frontend. 

 

If changes were made on the frontend but not downloaded to the OLRP. Settings can be uploaded in 

mass or individually. 

 

Mass uploading all settings can be done by pressing the read all settings  button. 

 

Each tab also has a read settings from relay  button that will 

only upload the selected tab settings. Example pressing the read button on the logic tab will only 

upload the logic settings and not the protection settings. 

 

8.1.6 Write settings using the OLRP frontend  
 

After alterations of settings, it can then be written to the OLRP. This can be done via a write all or 

write settings per block. 

 

Writing all the settings to the OLRP by: 

1. Click the Write settings to relay  button.  

2. A write settings selection box will popup (Figure 8.1.6).  

 

 
Figure 8.1.6: OLRP frontend write settings selection box. 

 

3. Select the settings group that needs to be written to the relay and press the Ok button. 

4. A progress bar will popup indicating the writing progress of each setting group. 

5. Note that only the selected OLRP settings will be written too. 

 

Writing settings per block is achieved by selecting a feature in the device tree list. Then by clicking on 

the Transmit frontend setting to relay  button on the selected tab. Only 

the selected tabs settings will be written to the OLRP. 
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8.1.7 Open file setting using the OLRP frontend  
 

Saved setting file can be opened and viewed in notepad or via the OLRP frontend. 

 

Click the open settings   button or via the menu bar File -> Open disc file to read settings 

(Shortcut key: F1). The open file dialog browser will popup. Navigate to the location where the 

settings file is stored. Select the file by clicking on the file name and click the Open button. 

 

The settings will now be loaded. Settings can now also be written to the OLRP relay (See chapter 

8.1.6) using the write all settings method. 

 

8.1.8 Save settings file using the OLRP frontend  
 

Click the save settings   button or via the menu bar File -> Save settings in disc file (Shortcut key: 

F2).  The save file dialog browser will popup. Navigate to the location where the settings file must 

get stored. Enter a file name and press the Save button. 

 

8.1.9 Print Settings Using the OLRP 

 

It is recommended, if possible, to do an Acrobat reader (pdf) document to protect the environment. 

 

Click the print settings   button or via the menu bar File -> Print calibration and settings. 
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8.1.10 Simulator window OLRP frontend  
 

The build in OLRP frontend simulator allows for simulation of actual values. The OLRP will respond to 

these values as if it was real.  

 

The simulator will not operate if real current or voltage is detected. This is to ensure safety of the 

panel and drive. 

 

 

The event and fault record will record if the event or trip condition was real or simulated. 

 

 

The simulator can be used by SCADA integrators to test the PLC variables if they are getting correctly 

populated.  

 

 

FAT test can be done via the simulator to make sure that the control circuit of the cubical in a MCC 

system is working according to the acceptance procedure. 

 

The simulator window can be accessed via the tab Test. 

 

 
Figure 8.1.10.a: OLRP frontend simulator tab. 
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The simulator has 2 modes: 

¶ Manual simulation, and 

¶ Automatic simulation. 

 

Manual simulation 

 

Manual simulation (Figure 8.1.10.a) is just simulating the actual values as is. The simulated actual 

values can then be adjusted manually as needed to test that the protection, logic and starter logic of 

the OLRP operates according to the applications needs. 

 

The simulator is activated by pressing the Start Simulation button. 

 

The following LED are used to indicate the respective status in the OLRP: 

¶ LOAD = Current level is above the current active threshold. 

¶ VOLT = Voltage level is above the voltage present threshold. 

¶ ALARM = Alarm flag condition is active. 

¶ TRIP = Trip flag condition is active. 

 

Current simulation panel 

 

 

 
Figure 8.1.10.b: OLRP frontend simulator IL panel. 

 

Simulator IL panel allows the simulation of the IL1, IL2 and IL3 actual values. The sliders are marked 

in percentage. To calculate the simulated ampere that is being simulated use the following example. 

 

OLRP 005 with a 50 % maximum load setting and a CT ratio of 100:5 =  

(100 / 5) * 5 Amp * (50 / 100) = 50 Amps. 

50 Amps / 100 = 0.5 Amps. 

 

This gives 0.5 Amps per percentage adjusted on the slider bars. 50 % on the slider bar will then be: 

50 % * 0.5 Amps = 25 Amps simulated. 

 

IL level can be adjusted by click and drag the slider. 

 

Link current slider control button if on will keep the IL1, IL2 and IL3 levels at the same value. When 

off then IL1, IL2 and IL3 can be adjusted independently. 

 

If the OLRP tripped on any fault, the simulated current will go down to zero. 
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Voltage simulation panel 

 

 
Figure 8.1.10.c: OLRP frontend simulator VL panel. 

 

Voltage simulation panel will simulate the phase voltage for VL1, VL2 and VL3 simulation actual 

values.  

 

Simulated voltage levels can be adjusted with aid of the V red, V white and V blue sliders. 

 

Link voltage sliders controls button will keep the VL1, VL2 and VL3 levels at the same value when 

on. When off then VL1, VL2 and VL3 can be adjusted independently. 

 

Power factor simulation panel 

 

 
Figure 8.1.10.d: OLRP frontend simulator power factor level panel. 

 

Will simulate the power factor actual values.  

 

When the current level and voltage level is below the activation threshold then the power factor 

level will be read as 0. 
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Earth leakage simulation panel 

 

 
Figure 8.1.10.e: OLRP frontend simulator earth leakage level panel. 

 

Will simulate the earth leakage actual value. 

 

Voltage line frequency simulation panel 

 

 
Figure 8.1.10.f: OLRP frontend simulator voltage line frequency level panel. 

 

Will simulate the line frequency level. 
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Field inputs simulation panel 

 

 
Figure 8.1.10.g: OLRP frontend simulator field inputs panel. 

 

Will simulate the field inputs. 

 

FI buttons are latched type buttons that will switch the field inputs on or off. The LED inside of the FI 

button indicates the field input status that will be sent to the OLRP. 

 

[95Ωǎ ǳƴŘŜǊ CL ōǳǘǘƻƴǎ indicated the status of the field inputs of the OLRP. 

 

DF Inputs Mode rocket switch will activate the field input simulated actual values to be used by the 

OLRP. If Real, then the OLRP will use the actual field input status. 

 

RTD simulation panel 

 

 
Figure 8.1.10.h: OLRP frontend simulator RTD panel. 

 

Will simulate the RTD temperature level. 
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Automatic simulation 

 

 
Figure 8.1.10.i: OLRP frontend simulator automatic mode. 

 

The simulator automatic mode allows for more complex testing or simulation for different OLRP 

applications. Step panel has various commands to execute.  

 

20 steps maximum can be added to simulate various conditions or test sequences. 

 

Cut cell button will cut the current state row and paste to the new selected row. 

 

Copy cell button will make a copy of the selected row. 

 

Paste cell button will paste the cut or copied row data. 

 

Insert line button will insert a new line by shifting all the rows down from the selected row. 

 

Delete line button will delete the selected row data. 

 

Help button will list commands available to insert into the Time (ms) column. 

 

Open disc file button will open a saved simulation file. 

 

Save disc file button will save the current sequence created. 

 

Start qeueing / Stop queuing button will start or stop the state from executing. 
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Commands available for automatic simulation 

 

The following commands are available to be used in the Time (ms) column: 

¶ Integer: 0 ς 999999 will be the time in milliseconds till the next state will be executed. 

¶ loop x : Loop to the state x. 

¶ end : Terminate the state sequence. 

¶ wait z: Wait for a starter output state to go true. 

¶ wait !z: Wait for the starter output state to go false. 

¶ if y go x: If the corresponding digital input y is set go to step x. 

 

x = The row number. 

z = Starter output state from 1 to 9. See Chapter 12.5 for details. 

y = Digital field input 1 to 7. 

 

 

8.1.11 Recorder OLRP frontend  
 

 

  
Figure 8.1.11.a: OLRP frontend recorder. 

 

OLRP frontend recorder allows recording of the OLRP actual values.  

 

The recording can be done via the USB port. 
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Figure 8.1.11.b: OLRP frontend recorder visible value list. 

 

Select the OLRP actual values to be viewed from the actual value list (Figure 8.1.11.b) by checking 

the check box on the right of the recording window. All values will be recorded in the file even if the 

actual value is not selected. 
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Starting the record to file 

 

Click the property button  of the graph. The Plot property window will then pop up (Figure 

8.1.11.c).  

 

 
Figure 8.1.11.c: OLRP frontend recorder plot property window. 

 

Click on the File I/O tab. The record to file reported file will open (Figure 8.1.13.d). Click the file 

selection Χ button. After selecting the folder and file to record to click the Activate button. 

 

 
Figure 8.1.11.d: OLRP frontend recorder plot recorder deactivated. 
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After the Activate button is clicked the file I/O window will. The Plot property window can be closed 

by pressing the X button.  

 

To stop the recording, open the plot property window and under the File I/O tab click the 

Deactivate button. After deactivating the recording, the recording file that is a CSV format can then 

be imported into a spreadsheet application. 

 

Importing the CVS file using spread sheet applications like Microsoft ExcelTM 

 

The following example uses MS Excel 365TM.  

 

Open a new spread sheet. 

 

Select Data -> From Text/CSV (Figure 8.1.11.e). 

 

 
Figure 8.1.11.e: MS Excel select to import the CSV file. 

 

/ƘŀƴƎŜ ǘƘŜ ŦƛƭŜ ǘȅǇŜ ǘƻ ά!ƭƭ CƛƭŜǎ όϝΦϝύέ ŀƴŘ ǎŜƭŜŎǘ ǘƘŜ ǊŜŎƻǊŘŜŘ ŦƛƭŜΦ 

 

 

Figure 8.1.11.f: Select the recorded file. 
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To correct the date and time stamp right click on column A and select άCƻǊƳŀǘ /Ŝƭƭέ. Select ά/ǳǎǘƻƳέ 

and type the date format άŘŘκƳƳκȅȅȅȅ ƘƘΥƳƳΥǎǎΦлллέ and click άhYέ button. 

 

 
Figure 8.1.11.g: Change recording date and time format. 
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When correct column A will show as a readable date and time format. 

 

 
Figure 8.1.11.h: Recording column A show correct date and time format. 

 

The area can now be selected, and a chart can be created from the selected data. 

 

 
Figure 8.1.11.i: Recorded data converted to chart.  
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9 Actual tab  
 

The actual values are the real time system values like current and voltages. These actual values can 

be viewed using the OLRP frontend. 

 

All actual values can be found by clicking on the Actual tab of the OLRP frontend. 

 

 
Figure 9 : Actual tab panel. 
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9.1 Indicators  
 

Indicators system values panel: 

 

Frontend 

Tab Actual 

 

 

 
 

Parameters 

Thermal capacity used 
When thermal curve selection is IEC60255-8 then the thermal capasity 
works as is. Any other selection then the thermal capasity used becomes 
time till trip completer in persentage value. 

IL Maximum 
Maximum IL between the three phases IL1, IL2 and IL3 in percentage load of 
the MLC selection. 

VL lime minimum 
Minimum VL line voltage between the three phase voltage VL1, VL2 and VL 3 
in VAC. 

Table 9.1.a : Indicators system values panel. 
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Frontend 

Tab Actual 

 

 

 
 

Parameters 

Current % Indication of the current over 60 seconds in %. 

Table 9.1.b : Indicator current level system values panel. 

 

 

Frontend 

Tab Actual 

 

 

 
 

Parameters 

In Service (Motor 
Running) 

If the current level is above 20% load using the in service flag. 

Phase Voltage Present If line voltage is present. 

Line Voltage Selection Line voltage selected under the settings tab. 

Actual Line Voltage 
(max) 

OLRP frontend uses the highest phase voltage OLRP value and calculates the 
voltage line leve. 

Actual Phase Current 
Level 

OLRP frontend uses the MLC, OLRP modal, CT ratio and maximum current 
level to calculate the amps that the OLRP is drawing. 

Table 9.1.c : Indicators calculated system values panel. 
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Frontend 

Tab Actual 

 

 

 
 

Parameters 

Thermal Curve Class 
Setting 

Current thermal class curve selected. 

Thermal Trip Time 
Remainder 

OLRP frontend uses the TC remaining and current level to calculate the time 
till trip for over current only. 

Table 9.1.d : Indicators calculated over current trip time panel. 

 

 

Frontend 

Tab Actual 

 

 

 
 

Parameters 

Apparent Power 
Dissipation 

OLRP frontend calculated apparent power dissipated. 

Real Power Dissipation OLRP frontend calculated real power dissapated. 

Table 9.1.e : Indicators calculated power consumption panel. 
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9.2 Current  
 

Current panel will show all the current related values: 

 

Frontend 

Tab Actual 

 

 

 
 

Parameters 

Red Phase Current Level Percentage load current of IL1. 

White Phase Current 
Level 

Percentage load current of IL2. 

Blue Phase Current Level Percentage load current of IL3. 

Current Unbalance The percentage level that the current levels is unbalanced in percentage. 

Table 9.2 : Current related values on actual tab. 
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9.3 Voltage  
 

Voltage panel will show all the voltage related values: 

 

Frontend 

Tab Actual 

 

 

 
 

Parameters 

Red Phase Voltage Level VL1 voltage level in VAC phase. 

White Phase Voltage 
Level 

VL2 voltage level in VAC phase. 

Blue Phase Voltage Level VL3 voltage level in VAC phase. 

Voltage Symmetry 
(Voltage unbalance) 

The percentage level that the 3 voltage level is in symmetry also known as 
voltage unblance. 

Table 9.3 : Voltage related values on actual tab. 

 

 

9.4 Earth leakage and insulation  
 

Panel will show the earth leakage and insulation levels: 

 

Frontend 

Tab Actual 

 

 

 
 

Parameters 

Earth Leakage Current Earth leakage level in mA. 

Insulation Resistance Insulation resistance in kOhm. 

Table 9.4 : Earth leakage and insulation value on actual tab. 
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9.5 Alarm and trip flags  
 

Panel will show the alarm and trip status of faults. 

Yellow LED indication will be for alarm state. 

Red LED indication will be for trip state. 

 

Frontend 

Tab Actual 

 

 

 
 

Parameters 

Overcurrent Over current protection state. 

Vectorial Stall Vectorial stall protection state. 

Run Stall Running stall protection state. 

Current Unbalance Current unbalance protection state. 

Single Phase Current single phase protection state. 

Minimum Load Current under current protection state. 

Low Frequency Voltage under frequency protection state. 

High Frequency Voltage over frequency protection state. 

Phase Rotation Error Voltage phase rotation protection state. 

Short Circuit Current short circuit protection state. 

Overvoltage Over voltage protection state. 

Undervoltage Under voltage protection state. 

Voltage symmetry Voltage unbalance state. 

Insulation Lockout Insulation protection state. 

Earth Leakage Earth leakage protection state. 

Earth Fault  Earth fault protection state. 

Frozen Contact Frozen contact protection state. 

Starts Per Hour Limit Starts per hour protection state. 

Table 9.5 : Alarm and trip panel state. 
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Table 9.5 alarm and trip panel state continue 

T1, T2, T3, T4 RTD 1 to 4 protection state. 

E_Stop Emergency stop protection state. 

System Failure All system faults protection state. 

Unauthorized Current Unauthorized current protection state. 

Execution Fault Execution fault protection state. 

Feedback Fault Feedback fault protection state. 

Table 9.5 : Alarm and trip panel state - continue. 

 

9.6 Field input  
 

Panel will show the state of the field inputs. 

 

Frontend 

Tab Actual 

 

 

 
 

Parameters 

Input 1 ς 7 OLRP field input status from 1 to 7. 

Input 8 ς 15 OLRP external module field input status from 8 to 15. 

Table 9.6 : Field input state panel. 
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9.7 Relay output  
 

Panel will show the state of the relay outputs. 

 

Frontend 

Tab Actual 

 

 

 
 

Parameters 

RL 1 ς 4 OLRP relay output status from 1 to 4. 

RL 5 ς 8 OLRP external module relay output status from 5 to 8. 

Table 9.7 : Relay output state panel. 
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9.8 PLC input bits  
 

Panel will show the state of the PLC input bits received from the PLC. 

 

Frontend 

Tab Actual 

 

 

 
 

Parameters 

PLC Inputs 1 ς 16 PLC bits 0 to 15 received from the communicaiton module. 

Table 9.8 : PLC input state panel. 
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10 Settings tab  
 

 
Figure 10: Settings tab. 

 

Settings tab configures the base settings of the OLRP.  

 

Protection features are configured under the settings tab. 
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10.1 Current level configuration  
 

Configuring the maximum load current (MLC) and CT ratio will give OLRP the ability to correctly read 

the motor load level to provide accurate readings and protection. 

 

The correct configuration of the MLC and CT ratio will provide the In current level. 

 

Do note that the CT ratio will not influence the current level of all current ǇǊƻǘŜŎǘƛƻƴΩǎ features. CT 

ratio is used for the real and apparent power consumed under statistics. 

 

To calculate In use the following formula: 

In = Modal number x (MLC / 100) x (CT Prim / CT Sec) 

 

Working back from the Amp rating to calculate the MLC level formula: 

MLC = In / ((CT Prim / CT Sec) x 100 x Modal number) 

 

Example: 

OLRP 005 with a 100:5 external CT connected and want to connect to a 63 Amp motor. 

MLC = 63 / ((100 / 5) x 100 x 5) 

MLC = 63 % 

 

Alternatively, double clicking on the MLC level will provide an easy to use calculator. 

 

 

 Frontend 

Tab Settings 

 

 

 
 

 
 

Parameters 

 Range Inc Description 

Motor Full Load 
Setting 

10 to 100% 
 
Default : 10 % 

1 % In multiplying factor of 0.1 to 1.0. 

Interposing CT 
Ratio Primary 

1 to 10000 
 
Default : 1 

1 
Primary ratio of current transformer installed in the 
application. 

Interposing CT 
Ratio Secondary 

1 to 9 
 
Default : 1 

1 
Secondary ratio of the current transformer installed in the 
application. 

Table 10.1: Current configuration panel. 
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10.2 Voltage level configuration  
 

Voltage configuration allows for the correct read of the voltage levels. 

 

All line voltages below 600 VAC can be directly read from the voltage input plug. 

All line voltages between 600 VAC and 1100 VAC need to use a 2:1 voltage converter. 

Line voltage 3k3 VAC needs a 3k3:110 VAC 3 phase voltage transformer. 

Line voltage 6k6 VAC needs a 6k6:110 VAC 3 phase voltage transformer. 

Line voltage 11 kVAC needs a 11k:110 VAC 3 phase voltage transformer. 

 

 Frontend 

Tab Settings 

 

 

 
 

Parameters 

 Range Inc Description 

Line Voltage 
Selector 

0 to 25 
 
Default : 0 

1 

0 ς 10 is OLRP revision 04D and below. 
11 ς 25 is on OLRP revision 04E and above. 
0   : 110 VAC 
1   : 380 VAC 
2   : 400 VAC 
3   : 525 VAC 
4   : 550 VAC 
5   : 680 VAC (VL converter) 
6   : 950 VAC (VL converter) 
7   : 1100 VAC (VL converter) 
8   : 3300 VAC (3300 : 110 VT) 
9   : 6600 VAC (6600 : 110 VT) 
10 : 11000 VAC (11000 : 110 VT) 
11 : 120 VAC 
12 : 127 VAC 
13 : 190 VAC 
14 : 208 VAC 
15 : 220 VAC 
16 : 230 VAC 
17 : 240 VAC 
18 : 277 VAC 
19 : 347 VAC 
20 : 415 VAC 
21 : 440 VAC 
22 : 460 VAC 
23 : 480 VAC 
24 : 600 VAC (VL converter) 
25 : 1050 VAC (VL converter) 

Table 10.2: Voltage configuration panel. 
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10.3 Current protection features  
 

Following features listed is purely for current related protection. 

 

10.3.1 ANSI 37 ï Phase under current or under power detection  
 

A relay that functions when the current or power flow decreases below a predetermined value. 

 

When the load current level or power level of an active circuit decreases below the normal 

operational level a fault condition is registered and either a trip command or corrective action 

command is initiated. Only one phase needs to be below the trip level, but the current present flag 

still needs to be active. 

 

Protection feature only gets armed after start-up delay initiation of ANSI 37 feature expires. 

If power factor level is used for the ANSI 37 element and the voltage measurement source is 

removed, rendering CosØ measurement impossible the ANSI 37 protection will revert to the use of 

minimum load current as a backup or alternative setting. 

 

Selectable time delay auto reset flag is available to auto restart the drive if the fault was minimum. 

 

 Frontend 

Tab Settings 

 

 

 
 

 
 

Parameters 

 Range Inc Description 

Restart Delay 

0 : Manual 
1 : 10 Sec 
2 : 5 Min 
3 : 10 Min 
4 : 20 Min 
5 : 30 Min 
6 : 45 Min 
7 : 1 Hour 
8 : 3 Hours 

1 Time till auto reset of ANSI 37 trip flag. 
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9 : 6 Hours 
 
Default : 1 

Under Current Trip 
Level 

10 to 100 % 
 
Default : 45 % 

1 % Fix trip level that the current level must 
be below to set the alarm flag to true. 

Power Factor Trip 
Level 

10 to 100 % 
 
Default : 45 % 

1 % Fix trip level that the power factor level 
must be below to set the alarm flag to 
true. 

Startup Trip Delay 
0 to 200 Sec 
 
Default : 2 Sec 

1 Sec ANSI 37 to ignore IL and power factor 
level. Allowed time to prime the 
application. 

Run Time Trip Delay 
1 to 200 Sec 
 
Default : 5 Sec 

1 Sec Time till the trip flag will be set to true 
from that the alarm flag was set to true 
and lockout the application. 

Minimum Load 
Select 

True / False 
 
Default : True 

 Enable or disable the alarm and trip 
flag. 

Minimum Load 
Detection 

0 : Current  
1 : Power 
 
Default : Current 

1 
Select the source for ANSI 37 
protection feature. 

Reset 

Manual / Auto 
All alarm flags, current active and feedback must be false before resetting. 
No other trip flags must be set to true. 

Applications 

¶ Pumps. 

¶ Detect if a pump is running dry. 

¶ Section that is not allowed to run a light load. 

Table 10.3.1: ANSI 37 phase undercurrent or under power detection configuration panel. 
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10.3.2 ANSI 46 ï Phase Unbalance  
 
A relay that functions when the poly-phase currents are unbalanced above a given amount. 

 

Protect the switch gear from delivering unbalance loads. 

¶ Load unbalance. 

o IL>DIFF = (ILMAX ς ILAVG) or (ILAVG ς ILMIN). 

o IL % Difference = (IL>DIFF) / ILAVG) x 100. 

¶ Single phase. 

o Unbalance level above 70%. 

 

Sensitive protection to detect 2-phase faults at the ends of long lines.  

 

Protection of equipment against temperature build-up, caused by an unbalanced power supply, 

phase inversion or loss of phase, and against phase current unbalance. 

 

 Frontend 

Tab Settings 

 

 
 

 
 

Parameters 

 Range Inc Description 

Trip Level 
0 to 50 % 
 
Default : 25 % 

1 % Fix trip level that the current unbalance 
level must exceed to set the alarm flag 
to true. 

Trip Selay 
1 to 10 Sec 
 
Default : 10 Sec 

1 Sec Time till the trip flag will be set to true 
from that the alarm flag was set to true 
to lockout the application. 

Current Unbalance 
Select 

True / False 
 
Default : False 

 Enable or disable the current 
unbalance alarm and trip flag. 

Single Phasing Select 
True / False 
 
Default : False 

 Enable or disable the single phase 
alarm and trip flag. 

Reset 

Manual 

Applications 

¶ Feeder applications. 

¶ Motor applications. 

¶ Other applications were the device being protected can be over heated by an unbalance 
load. 

Table 10.3.2: ANSI 46 phase current unbalance configuration panel. 
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10.3.3 ANSI 49 - Machine T hermal (I2T)  Detection  
 
A relay that functions when the temperature of a machine armature winding or other load-carrying 

winding or element of a machine or power transformer exceeds a predetermined value. 

 

Protection against thermal damage caused by overloads on machines (transformers, motors or 

generators). The thermal capacity used is calculated according to an I2T mathematical model 

specified in the IEC60255-8 full thermal model which considers also referred to as ANSI 49 RMS. 

ANSI 49 also referred to as overload protection cannot be enabled or disabled. 

The cooling curve for the motor has a selection for force cooling. This is to mimic a motor that has a 

water cooled system installed. 

 

See diagram (Chapter 19.1) for thermal trip curve, diagram (Chapter 19.2) for thermal cooling 

without force cooling disabled and diagram (Chapter 19.3) for thermal cooling with force cooling 

enabled. 

  



Revision 01A-02 OLRP USER MANUAL 
Page 72 of 173 

 

 Frontend 

Tab Settings 

Screens 

 

 
 

 
 

 
 

 
 

Parameters 

 Range Inc Description 

Thermal Curve Class 
Selector 

3 to 40 Sec 
 
Default : 15 Sec 

1 Sec Selected curves time till trip 
multiplier. This trip time works 
with MLC setting. 

Reset level 

1 to 99 % 
 
Default : 70 % 

1 % The thermal used reset level. The 
level must be so that a device 
can start without using all the 
capacity. 

Auto Thermal Reset 
Select 

True / False 
 
Default : False 
 

 Enable auto reset when thermal 
capacity is below reset level. 

Force Cooling 

True /  False 
 
Default : False 
 

 Cooling curve to follow water 
cooled motor application. 

Reset 

Manual or auto 

Applications 

¶ All applications. 

¶ Thermal is used to protect the windings of the motor with the I2T curve. 

Table 10.3.3: ANSI 49 Machine thermal detection configuration panel. 
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10.3.4 ANSI 50P - Phase Instantaneous Over Current  
 
Relay that functions instantaneously on an excessive value of phase to phase current or on an 

excessive rate of current rise, and phase vector shift, thus indicating a fault in the apparatus or 

circuit being protected. 

 

Three-phase protection against overloads and phase-to-phase short-circuits. 

 

Relay that functions instantaneously on an excessive value of current or on an excessive rate of 

current rise, thus indicating a fault in the apparatus or circuit being protected. 

 

Without VL any current above 990 % will trigger short circuit and trip at 100 mSec. 

With VL the following will trigger short circuit: 

¶ IL > 990 % and PF < 85 % and trip at 1 Sec, or 

¶ IL > 400 % and PF > 84 % and trip at 100 mSec. 

 

Relay 1 or main trip relay will always trip 1 second later. This is to allow a MCCB or shunt to remove 

the high fault current before opening the main contactor. This will prevent arcs and damage to the 

main contactor. 

 

 Frontend 

Tab Settings 

Screens  

Parameters 

 Range Inc Description 

Trip enabled 
True / False 
 
Default : True 

 Enable or disable the alarm and trip flag. 

Reset 

Manual 

Applications 

¶ All applications were the drives cable is exposed to damage. 

¶ Feeder panels. 

¶ Fitting panels. 

Table 10.3.4: ANSI 50P Phase instantaneous over current configuration panel. 
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10.3.5 ANSI 51LR ï Locked Rotor During Running  
 
Protects drives against lock rotors during running conditions. 

 

Once the motor has successfully run up to speed and timed out the startup delay ANSI 51LR element 

is armed, should an impact cause the load current to exceed the preset running stall trip level and 

remain above this level for the preset trip will be tripped on ANSI 51LR and latched out requiring a 

reset signal.  

 

 

 Frontend 

Tab Settings 

 

 

 
 

 
 
 

Parameters 

 Range Inc Description 

Trip Level 
110 to 600 % 
 
Default : 300 % 

1 % Trip level that the current must exceed 
to set the alarm flag to true. 

Trip Holdoff Delay 
0 to 200 Sec 
 
Default : 0 Sec 

1 Sec Time it takes for the application to 
stabilize before the running stall 
protection function will be activated. 

Trip Delay 
100 to 4000 mSec 
 
Default : 100 mSec 

10 mSec Time till the trip flag will be set to true 
from when the alarm flag was set to 
true to lockout the application. 

Run Stall Selected 
True / False 
 
Default : False 

 Enable or disable the alarm and trip 
flag. 

Reset 

Manual 

Applications 

¶ Crushers. 

¶ Conveyers. 

¶ Miller. 

¶ Jet or normal fans. 

¶ Any drive that must be protected against mechanical jam. 

Table 10.3.5: ANSI 51LR ς Locked rotor during running (Running stall) configuration panel. 
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10.3.6 ANSI 51LS ï Lock Rotor During Start Up  
 

Protects drives against lock rotors during start up conditions. 

 

Monitors the rate of change of the power factor level, requirement is that power factor must 

improve during acceleration to speed ( CosØ curve will follow shape of motor speed torque curve) 

when motor has insufficient torque to continue acceleration to operational sped the CosØ value will 

remain constant a  3 sec delay in this condition is sufficient to accelerate through any normal toque 

fluctuations that can occur with dual cage or deep bar rotor designs. 

 

Also works with the IEC60255-8 curve selection. 

 

Power factor must improve within 40% of the time of the thermal curve time selected. 

 

 

 Frontend 

Tab  

 
 

Parameters 

 Range Inc Description 

Trip enabled 
True / False 
 
Default : False 

 Enable or disable the alarm and trip flag. 

Reset 

Manual 

Applications 

¶ Crusher. 

¶ Conveyer. 

¶ Drum screen. 

Table 10.3.6: ANSI 51LS Lock rotor during start up (Vectorial stall) configuration panel. 
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10.4 Voltage protection features  
 

Following chapters will focus on voltage related protection features. 

 

10.4.1 ANSI 27 - Under Voltage  
 

A relay that operates on phase-to-ǇƘŀǎŜ ǾƻƭǘŀƎŜΦ ²ƘŜƴ ƛǘΩǎ ƛƴǇǳǘ ǾƻƭǘŀƎŜ ƛǎ ƭŜǎǎ ǘƘŀƴ ŀ 

predetermined value it will initiate a control or protection trip. 

 

Under voltage protection compares a phase-to-phase voltage with a lower limit value. This function 

is used for asynchronous motors and generators running at rated load. This function is used to 

initiate actions to shed load to increase network supply stability. It can be used to prevent the 

starting placing on load additional equipment that could destabilize the supply network. 

 

The catering for supply voltage drops on the supply cable to the motor is a requirement in certain 

applications. This requires the voltage level setting of the supply voltage to be elevated.  

 

The under voltage level will then be applied to this elevated voltage to eliminate the supply cable 

voltage drop and to be lifted to cater for the motor or transformer rated voltage to be on motor or 

supply terminals of motor or transformer to allow motor or transformer to operate at full rated. 

 

 Frontend 

Tab Settings 

 

 

 
 

 
 

Parameters 

 Range Inc Description 

Low Limit 
1 to 25 % 
 
Default : 15 % 

1 % Trip level that one of the voltage phases 
need to be below to set the alarm flag to 
true. 

Trip Delay 
 
Fix : 10 Sec 

 Time till trip to set the trip flag to true 
from when the alarm flag was set to true 
to lockout the application. 

Undervoltage Select 
True / False 
 
Default : True 

 Enable or disable the alarm and trip flag. 

Reset 

Manual 

Applications 

Where applications cannot start with an incoming under voltage supply. 

Table 10.4.1: ANSI 27 Under voltage configuration panel. 
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10.4.2 ANSI 47 ï Phase-Sequence Voltage or Phase -Balance Overvoltage  
 

 A relay that functions when the poly-phase currents are of reverse-phase sequence or when the 

poly-phase currents are unbalanced or contain negative phase sequence components above a given 

magnitude. 

 

Protection of the sequence is done in 2 ways: 

¶ Protection for the rotation of the line voltage into the switch gear. 

o Phase rotation will look at the line voltage input and trip in 500 ms. if the rotation is 

incorrect. 

¶ Voltage unbalance (symmetry) calculates the unbalance level between the voltage phase 

levels.  

o VP>DIFF =((VPMAX ς VPAVG) or (VPAVG ς VPMIN). 

o VL % symmetry = 100 ς (VP>DIFF / VPAVG) x 100) 

o VP = phase voltage. 

 

Voltage phase rotation 

 

 Frontend 

Tab Settings 

 
 

Parameters 

 Range Inc Description 

Trip delay 
 
Fixed : 500ms 

 Time till the trip flag is set to true when 
the alarm flag was set to true to 
lockout the application. 

Voltage Phase 
Rotation Select 

True / False 
 
Default : False 

 Enable or disable the alarm and trip 
flag. 

Reverse V phase 
Rotation (BWR) 
Select 

True / False 
 
Default : False 

 Enable or disable the direction of the 
voltage without rewiring the panel. 

Reset 

Auto reset once fault is cleared. 

Applications 

¶ Drives that can only move in one direction and the source supply is pluggable. 

¶ Fitting panels. 

¶ Feeder panels. 

¶ Pumps. 

Table 10.4.2.a: ANSI 77 Phase-sequence voltage or phase-balanced overvoltage (Phase rotation) 

configuration panel.  

 

 

 

 

 



Revision 01A-02 OLRP USER MANUAL 
Page 78 of 173 

 

Voltage unbalance (Symmetry) 

 

 Frontend 

Tab Settings 

 

 

 
 

 
 

Parameters 

 Range Inc Description 

Voltage Symmetry 
Trip Level 

60 to 100 % 
 
Default : 90 % 

1 % Trip level that the voltage symmetry level 
must be below to set the alarm flag to true. 

Trip Delay 
 
Fix 10 Sec 
 

 Time till the trip flag will be set to true from 
when the alarm flag was set to true to lockout 
the application. 

Voltage Symmetry 
Select 

True / False 
 
Default : False 

 Enable or disable the alarm and trip flag. 

Reset 

Manual 

Applications 

¶ Any critical transformers that need to be protected. 

¶ Feeder panels.  

¶ Fitting panels. 

Table 10.4.2.b: ANSI 77 Phase-sequence voltage or phase-balanced overvoltage (Voltage unbalance) 

configuration panel.  

 

 

 

  






























































































































































































