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1 Definitions, Conventions and Terminology

Term Abbreviation Description

consumption

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

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

Apparent power kVA It is the product ofvoltage and current. The power is

dissipation 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 andseful information
for breaker maintenance.

Consecutive starts The amount of starts allowed during a time interval
created by the starts per hour setting. (See also star
per hour)

Core balance current A current transformer used to detected possible currg

transformer leakage to earth from one or more of the phases. (E3
leakage detection)

Digital field input A signal generated by an external switch that could h
an effect on the relay operation depending on the log
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 ampxceeding a trip level
setting. (See also core balance current transformer)

Full load current In Current drawn by the motor at full load operation (909
to 100%)

Fundamental hanonic | f1 50Hz in South Africa and 60Hz elsewhere.

frequency

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 ful
load.

Non volatile memory It is memory that will maintain dataven when power is
switched off for long periods. (see also volatile memqg

Overload relay OLRP Micro controlled overload protection relay.

protection

Over current I>/0C Current level above 100% of full load current

Phase rotation Normal phaseotation sequence is red (L1), white (L2
and blue (L3). Reverse rotation sequence is blue, wk
and red.

Power factor cosd It is die relationship between real power and apparen
power
Power factor % = ((V x I x cos@) / (V x 1)) x 100%
Powerfactor = cos@

Real power kw.h It is the amount of energy consumed. The power fac

is taken into account and is measured in KWatt.h

NE= VW
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' Description
It is the product of voltage and current. The power
factor is included and it is measured kWatt.

RunStall

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-RBtall fault
condition.

Running hours

The amount of time the motor was in anservice
state.

Starts per hour

Starts per hour define the time interval in which a
restricted amount oftarts 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 a
capacity used unless otherwise stated.

Thermal curve class

It is the thermal curve derived from the unitary (one
second) thermal curve. ltis also the curve that goes
through the points where maximum lock rotor current
and maximum lock rotor time of the particular motor i
specified.

Undercurrent

ucC

Current level when motor run at no load condition.

VectoriatStall

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
motor is tripped to prevent thermal and mechanical
damage.

NE= VW

LEC

MOTOR PROTECTION & CONTROL TECHNOLOGY



Revision QA-02 OLRP USER MANUAL
Pagel4of 173

2 Overview

Figure 2.00LRP image.

TheOLRRs an ISO 9001:2000 compliant, local designed and manufactured three phase motor
protection relay. It is a microontroller based precision instrument with protection and advanced
control features. The relay is designed to cater for the low voltage nmprtmiection 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 freemd 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. fipes of records are kept namely fault
records 85 last faults) and event records4d0 events). In the case of event records, the user has
limited access rights (read only). The fr@md also has a data recorder and a spectamalyser

which could be uséto analysemotor performance and supplied power quality respectively. The
spectrumanalysercan 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 eurrent
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

Dimensionsvithout comms
module

150.00(W) mm x86.70mm (H) x£39.00mm
(D)

Dimension with comms

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

Generaldata module (D).
Auxiliary supply 110 ~ 220 VAC.
Maximum operating current | 150 mA
Mounting Panel mount.
- Amount 7 common field inputs
Fieldinputs
Input voltage range 24 VAC/VDC to 220 VAC/VDC.
Amount 4 x NO and NC change over relay (SPDT).
Output Rating 5 Amps at 220 VAC.
5 Amps at 30 VDC.
0.050 Amp to 50 Amp.
OLRP 005 MLC 10%, 100%ad 0.5 Amp.
MLC 100%, 100% load 5 Amp.
0.10 Amp to 100 Amp.
OLRP 010 MLC 10%, 100% load 1 Amp.
MLC 100%, 100% load 10 Amp.
0.5 Amp to 500 Amp.
Relay model range OLRP 050 MLC 10%, 100% load 5 Amp.
MLC 100%, 100% load 50 Amp.
1 Amp to 1000 Amp.
OLRP 100 MLC 10%100% load 10 Amp.
MLC 100%, 100% load 100 Amp.
3 Amp to 3000 Amp.
OLRP 300 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 td 100VAdine. (2:1 resistor)

Voltage transformers

3k3 VAC to 110 VAC lir{8k3:110 VT)
6k6 VAC to 110 VAC lir{ek6:110 VT)
11k VAC to 110 VAC liri@1k:110 VT)

Earth leakage

Internal earth leakage core

0.03 Amp to 3 Amp.

External core that can be use

All below 1100:1 CT ratio.
57mm ID core.

63mm ID core.

104mm ID core.

150mm ID core.

. Ohm reading 1to 199 kOhm.
Insulation lockout
Incremental 1 kOhm.
Communication USB RS232

interfaces

Communication interface

IrDA or Bluetooth (RS232 mimic)

Table 3.0 Technical specification
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Figure 4.10LRP without communication moddienensiomal drawing
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4.2 OLRP with Profibus -DP communication module

111.70 mm

138.97 mm

120.00 mm

86.70 mm

INTERNAL CBCT BRIDGE TERM 51 AND 52
EXTERNAL CBCT TERM 52 AND 50
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INPUT1
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RELAY 3
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RELAY ¢
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INPUT3
INPUT 4.
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INPUT B
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RESET
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% ov e
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% BO00000 - & ©

@
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Figure 4.20LRP with Profibel3P communication modutémensioml drawing.
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4.3 OLRP with Modbus -RTU communication module

OLRP USER MANUAL
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138.97 mm
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EXTERNAL CBCT TERM 52 AND 50
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T3 EARTH
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| 153.80 mm
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RELAY 3
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23 3P %
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Figure 43: OLRP with ModbuBTU communication modutémensioml drawing.
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4.4 OLRP with CANbus communication module
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[e——86.70 mm ————

b
2
z
il @ @
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£ 288
~ 2% ]
& E Iz% @
w E EEE
0 o Sz
= 8 z
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-
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T EARTH
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Y WHITE
VRED

)

\
7
7"
7oA TE
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INPUT B
INPUT 7

110,330 OR 525 VOLT AG

70.88 mm

1

o Fa o

Yovone? @m@

OLRP-CANBUS-BBRTU CONFIGURATION PORT

140.00 mm |

Figure 44: OLRP with CANbus communication moditeensioml drawing.

“Eltc

MOTOR PROTECTION & CONTROL TECHNOLOGY



Revision QA02 OLRP USER MANUAL
Page200f173

45 OLRP with ETHERNET communication module
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[e————86.70 mm ———
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2
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S E 222 |1 @
w E EEE
0 o Sz
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I 150.00 mm |
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£ 3 == VoL FAULT, ® weuts
= |2 A L szwa JRoTATION @) s
’/I ’4 @ INPUTT? E
° £
110, 330 OR 525 VOLT AC RELAY 2 8
[ RESET o
~
[}
RELAY ©
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0 MAC ADDRESS :
3.50 mm % XXXKIOCXK KKK
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f 140.00 mm |

Figure 45: OLRP with ETHERNET communication mdduknsiomal drawing.
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4.6 1100 VAC to 550 VAC voltage converter

84.00 mm
60.00 mm ——

LI

44.00 mm
60.00 mm

J UL

3.00 mm

20.00 mm

Figure 46: 1100 VAC to 550 VAC voltage convelisrensioml drawing.
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4.7 Insulation lockout module

84.00 mm
60.00 mm

0] H
B

44.00 mm
60.00 mm

&
}_

3.00 mm H 13.00 mm

20.00 mm

Figure 47: Insulation lockout moduldimensioml drawing.
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4.8 Mini USB type B cable

Figure 48: 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 tBeERPThe 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 fili&t 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
gualified to the local and national standards required to ftitfdt 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 ot accordance with established safety practices.

c) All operators oOLRRand 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 asdaated

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 pratect 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.

Hardware Warnings

1) Indicates that the identified danger WILL cause physical and property damage.

2) Indicates that the identified danger could POSSIBLY cause physical and property
damage.

3) Indicates a point of further interest or further explanation.

OBk

w
(o]
=4
s
D
(1]
s
V)
-
3
=1
(=]
w

4) Indicates special care must be taken when using this element of software.

5) Indicates a special point which the user of the associate software element should
be aware of.

6) Indicates a point of interest or further explanation.

SIClS,
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5.2 Mounting of product

+_ExT [ |||
V_EXT|[] RTD 1 ] ||
REF
+V_EXT f :l D
v EXT|[] RTD 2 ||
REF|[] ]| |
+w_ExT|[]
V_EXT|[] RTD3 ==
reF|[] (]
+_EXT|[ ]
ex|) i | [
-V_EXT L | RTD 4
REF|[] ==
O 2 EXT CBCT S1 | |
[ INT CBCT 1 | |
] 0 cCT 52 0
EARTH LEAKAGE .|
INTERNAL CBCT BRIDGE TERM 51 AND 52 =)
W EXTERNAL CBCT TERM 52 AND 50
1
Figure5.2.a OLRP panel mounted image.
O O 1

L 140.00 mm J

OLRRP drill template

3mm diameter
Depth 17mm.
C)K Tap M3 thread.

Figure5.2.lh OLRP drill template.

O
i<7 70.88 mm
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6 Wiring
6.1 Protection wiring diagram
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Figure 61: Protection wiring diagram.
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6.2 Direct online wiring diagram
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Figure &2: Direct online wiring diagram.
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6.3 Direct online reversal wiring diagram
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Figure 63: Direct online reversal wiring diagram.
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6.4 Star-Delta wiring diagram
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Figure &4: StarDelta wiringdiagram.
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6.5 Dahlander wiring diagram

OLRP USER MANUAL
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Figure 65: Dahlander wiring diagram.
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6.6 2 Pole wiring diagram

N 002 002 002
8
OLRP @BLE
Oor
[JusB ORESET KO IrDA
@ REF
EARTH = pa 3
Bl8]vexr—<
110 ~ 230VAC| & | & 3
3 001 +V EXT o
8 x T
2 & 2
k3 - o
| rer e - @
8 Of.vext =
s & B
+V EXT— %
2l o8
ol=
o|-| reF 5 z
2|2|-vexT—= o 3
Z|x © s
al [rvexT—=
- ©
w
e REF
= (]
o of .
g £ V EXT: 3 3
ol = +V EXT “
gl 8 3 H
)
RELAY 4 )
001 001 g 022 G220 510
SHUNT TRIF)
~
o RELAY 3 ) 3
S
8 =
g = g8 8. %
s @ S 58
RELAY 2 & 3=
O Yol :)--.-1 14
Ko1/1 007718 JJ 021 0217 oW 23
zS
RELAY 1 &
S TR 9 006 005 o5 ka0 S o
STCH E-STOP K02/1 ® HIGH S 2
*LATCH TYPE
3 9 9
s 52 EXT CBCT S1 9l 9
]
= 51 INT CBCT S1
CBCT 82
/P
013 013 q;l\é 013
A
012 012 Q\"j? 012
A
] o @ 011 011 011
3| 5| 3 =
=
2
O w
T w e
QE 2 I a
o % @2
Z W S =8y
T ™ N - O
~ O~ ~ ~ K~
™| ‘N__ -
d S| o
~
)
o
3|
N
= 013
5 012

on

MCC Terminal

EGEND
O Device Terminal

Conneclion

Figure 66: 2 Pole wiring diagram.
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6.7 Soft starter wiring diagram
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Figure 67: Soft starter wiring diagram.
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6.8 Soft starter reversal wiring diagram
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Figure 63: Soft starter reversal wiring diagram.
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Figure 8: 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 thermdl?T) 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 startip (Vectorial stall) 51LS
Over voltage 59
Insulation lockout 64
Starts petour 66
Trip circuit / control circuit monitor (Frozen contact) 74TC
Over frequency 810
Under frequency 81U
Lockout 86

Table 71: Product features

7.2 Logic features

Logic features Amount

3 x input and 1 output logic table
Timer

Thermalcomparator

Count up and down counter
Latches

Pulse generator

RTC start and stop time

Table 72: Logicfeatures

PR RPNRNO
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7.3 Starter logic features

OLRP USER MANUAL

Starter logic

Protection relay

Direct online

Direct online reversal
StarDelta

StarDelta reversal
Dahlander

Dahlander reversal
Polechanging
Polechanging reversal
Soft starter

Soft starter reversal
Oil circuit breaker DOL

Table 73: Starter bgicfeatures

7.4 Monitor features

Monitor feature Units

IL1, IL2 and IL3

VL1, VL2 and VL3

IL unbalance

VL unbalance

Earth leakage

Insulation

Phase 1, phase 2, and phase 3 power factor
VL frequency

Temperature

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

= =) =) =) =) =) =] =] =]

%

VACphase

%

%

mA

kOhm

Cos2% of the highest value
Hz

Degree C

Hr

Hr

Hr
kVA/h
kWatt/h
%

Table 74: Monitor features
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7.5 Communication protocol
Protocol Module
ProfibusDP OLRFProfiBBRTU
ModbusRTU OLRMModbusBBRTU
CANbus OLRFCANBUSBRTU
PROFINET OLRFETHE®BBRTU
Modbus/TCP OLRFETHEBBRTU
EtherNet/IP OLRFETHE®BBRTU
Table 75: Communication protocol
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8 Quick Factory Start
8.1 OLRP frontend configuration software

OLRP frontend is a PC WinddWsnvironment 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

Windows™ operating system.
CPU: Pentium Il 1 Ghz.
RAM: 512Mb

Hard drive space: 50Mb

Screen resolution:
0 1920 x 1080 recommended.
o 800 x 600 minimum.

1 USBport.

= =42 =4 4 A

8.1.2 Installing OLRP frontend

Insert the product CD dySB memory stick and follow the following steps:
1. TheOLRENR Y i Sy R A& &a02NBR OLRPCinfighratidn2 f t 26 Ay 3 RANDB
Softwaré Frontend ¢ ¢
2.52dz0f S Of A O] OLRPWRXXNNXmké dKS FAES &
3. Follow the instructions on the screen.

ﬁ OLRP - InstallShield Wizard X

Welcome to the InstallShield Wizard for OLRP

The InstallShield(R) Wizard will install OLRP on your computer.,
To continue, dick Mext.

WARNING: This program is protected by copyright law and
international treaties.

Figure8.1.2 OLRP frontenuhstallation screen.
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8.1.3 Installing OLRP USB drivers

1 Connect the USB cable to td.RP

Windows will ask for the drivers.

 Select the driver foldefi APfogram File$x86)NewEletOLRPh [ wt 5.NX @S NE ¢
o Directory above listed will be thdefault location.
o If other directory was selected navigate to installed directory.

 Ensurethatth& L y Of dzRS & dsichegk&dNB O 2 NR S & ¢

Press next.

9 Drivers should be installed successfully.

=

=

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

wA3IKG O
t

AO1 2WJ da& A/az Y Ldzi S NE
T 1S8SFd O 1

f
AO 2y aqal yl 3Sé¢o

3! My Computer
> Open
\,; My Network Places  Browse with Paint Shop Pro
Explore

B’ Control Panel Search...
Manage

2k Program Access 8 ™1 neUp Utilties 2007

Defaults

e Connect To Map Network Drive..,
.J Disconnect Network Drive...
£ _?j Printers and Faxes

Show on Desktop
R
9) Help and Support —
= Properties
_) Searrh
Figure 8.1.3.a: Computer manager shortcut.
UG Left click on fADevice Manager 0.
0 Expand fAPor t sXR2IA/MH0 USE GART (COMX)0R i s avail able fo
0 Even WSBtComporto i n s t-imstall deiwtrs asehis driver will not work.
=y Computer Management [;_]@
g File  Action View Window Help _-_Iﬂ_d
e B & @
QCumputer Management {Local) + é Display adapters Al
= System Tools # % DVD{CD-ROM drives a
® @ Event Viewer +- £ Human Interface Devices [
# g Shared Folders +-{=% IDE ATAJATAPI controllers ‘
] Local Users and Groups +-4z» Keyboards
@ Performance Logs and Alert: + "'J Mice and other pointing devices I
gDevice Manager # @ Monitors
=] E Storage + E@ Network adapters ‘
(g Removable Storage =l ;‘} Ports (COM &LPT)
g Disk Defragmenter 7_\} Communications Port (COM1)

Disk Management = a
@ Bﬁ Services and Applications Y XR21V1410 USB UART (COM30
+ seo

+ - H8 Softing Fieldbus Interface

+-@, Sound, video and game controllers

+ <o Storage volumes

=] _) System devices
_J 2nd generation Intel(R) Core{TM) processor family DRAM Controller -
~j 2nd generation Intel(R) Core{TM) processor Family PCI Express Cont
'y ACPI Fixed Feature Button [v]

2] u | @J]<] I | EY

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

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

2. Select the communication port by selecting tt@mport button 22 or via the menu bar
Options-> Communication (Shortcut key : F5).
3. Select the port from the drop down list and click tB&button.

Comms Setup

Select senal port

COMS =

1 Refresh H ok |

Figure 8.1.4.a: OLRP frontend communication pelgction.

4. Click theopen portbutton @ 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.

Progress Uploading

Uploading external module

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

6. The bottom left sidef the frontend will have a progress bar running to indicate data
transfer between the frontend and the OLRP.

COMS5 Connected. ]|}

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

7. To disconnect click thelose portbutton ® 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 rdmwnloaded to the OLRP. Settings can be uploaded in
mass or individually.

=
Mass uploading all settings can be done by pressingeteé all settings button.

. & Read settings f | j .
Each tab also hasraad settings from relay SO T IONIRoY button that will

only upload the selected tafettings. 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 te.RPThis can be done via a write all or
write settings per block.
Writing all the settings to th©LRMy:

1. Click theWrite settings to relay k€ button.
2. A write settings selection box will popup (Figure 8.1.6).

[ Download Selection - [ X

(¥ Settings

[# Control Logic

(¥ Starter Configuration
[¥ Relay Description

[¥ Communication Module

(¥ Extemal Module

Figure8.1.6: OLRRrontend write settings selection box.
3. Select the settings group that negtb be written to the relay and press th@k button.
4. A progress bar will popup indicating the writing progress of each setting group.
5. Note that only the selecte@LRRettings will be writtertoo.

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

the Transmit frontendsetting to relay | lemsmitientend setingstorelsy. | ) \tton on theselected tab Only
the selectedabssettings will bewritten to the OLRP
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8.1.7 Open file setting using the OLRP frontend

Saved setting file can be opened and vieweddtepad or via the OLRP frontend

Click theopensettings = 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 cli€yteebutton.

The settings will now be loadeSettings can now also be written to td.RRelay (See chapter
8.1.6) using the write all settings method.

8.1.8 Save settings file using the OLRP frontend

dick thesave settings H button or via the menu bar File Savesettings in disc filéShortcut 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 Sevebutton.

8.1.9 Print Settings Using the OLRP

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

Bo
Click theprint settings button or via the menu bar File- Printcalibration and settings

N W
LEC

MOTOR PROTECTION & CONTROL TECHNOLOGY



Revision QA02 OLRP USER MANUAL
Page430f173

8.1.10 Simulator window OLRP frontend

The build in OLRP frontend simulator allowsdionulation ofactual 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 theTtast

(] OLRP Frontend Rev 3B - 03 o, {31223
File Options Disconnect
eds Boe g9
Event History Calculator Spectrum Analyser External Modules Communication Module
Actual Settings Control Logic Starter Configuration Real Time Clock Fault History Statistics Recorder Test
Simulated Injection Test
il - 300 '7:—300 "W:—BDD *5—1000 75—1000 '72—1000 B E—1(]0 = £ 100 [ :_3000 RTD1 0 2|°C
2 < 2 =900 =900 = 900 =90 a T30 3 —5
ol al: tal= < gon < 800 Z 800 =80 B 2 RID280 S5E
=225 =:2250 ™ =225 2 = z =70 H 5 =
z z = = 700 =700 = 700 2 =70 = 2000 RTD3 [0 $|°C
: : : Se0 | Sem | | feoo =00 S0 : pna b Boe
~ 150 150 Z 150 = 500 = 500 = 500 & ‘jg o5 - 1500 : <
g = = = = = B =40 o
: : z I 400 B 400 I 400 2 o i ~ 1000
= > 5 =300 = 300 = 300 H £ <
-7 £/ ) = S S 20 =20 H
= % = =200 =200 =200 T i = 500
; Frequency Power Earth
Vred V white V blue | red % | white % | blue % Hz) Factor (%) Leak [md)
230 230 230 85 85 85 50 86 5
Link voltage slider controls , Link current slider controls
Simulation Mode Selector Digital Field Signals
o 40 @70 ‘ Fene Input 4 | Input 7 | Input 8 | Input 11| Input 14|
20 —i ;ESD Input 2 I Input 5 | Input 9 | Input12| |npul15|
In Service 10 igg Timer: Alarm ta Trip Time e Reset e ——
TC% =
0 100 [36152500 Input 3 l Input 6 | Input10| |nput13|
Yoltage Pesent ‘E | 2615:2:5ec — | — (. — S—
Thermal
C 15% %
gocty Relay Coils
SRenEa DF Inputs Mode Please note !
2 bl il I Relay 1 Ml Relay5 Real The sole purpose of this simulation facility is to pro-
Simulation in Progress | Reset Relay Trip Stater | [ Relay 2 M Relaye vide a quick test for some of the protection features
SR A SN R Relay 7 = of the relay. |tis not suitable for calibration purposes
= " \ = - Relay 3 . S0 = due to process speed variances of the different per-
‘ Stop Simulation | ‘ Reset Thermal Capacity | SAATRE ‘:
! M Relay 4 M Relays Simulation sonal and laptop computers.
coms Connected. [|HEENE 4
e

Figure8.1.10.a: OLRRrontend simulatottab.
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The simulator hag modes:
1 Manualsimulation and
I Automaticsimulation

Manual simulation

Manual simulation (Figur®.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 art Simulationbutton.

The following LED are used to indicate the respective status in the OLRP:
1 LOAD = Current level is above the current active threshold.
1 VOLT = Voltage level is above the voltage present threshold.
1 ALARM #Alarm flag condition is active.
1 TRIP Frip flag condition is active.

Current simulation panel

- 1000 [z 1000 [7]- 1000
< 900 < 00 E:I]
= 800 =800 = 800
=700 < 700 = 700
< 600 < 600 < 600
= 500 = 500 = 500
= 400 < 400 < 400
< 300 B ]
= 200 = 200 = 200

@100 | |g 100 g0
o o o
Ired % | white % | blue %

85 85 85

Link current slider controls

Figure8.1.10.b: OLRRrontend 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.

Linkcurrent 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 trippedn any fault the simulated current will go down to zero.
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Voltage simulation panel

| |= 300 - 300 1= 300

=25 | BZ2s | M= 225

=150 ESE ) 150
i 75 i
e ia B
Vored W white Y blue
230 230 230

Link voltage slider controls

Figure8.1.10.c: OLRRrontend 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 tmedyVwhite and Vblue sliders

Linkvoltage sliders controldutton will keep the VL1, VL2 and VL3 levels at the same vwdiaa
on. Whenoff then VL1, VL2 and VL3 can be adjusted independently.

Power factor simulation panel

Tl =100
al &0
=80
=70
e
=50
=40
=30
=20
=10
e
Power
Factor (%)
86

Figure8.1.10.d: OLRRrontend 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 leakagesimulation panel

- 3000
= 2500
= 2000
= 1500
= 1000
= 500
-:—0

Eath

Leak [md)
5

Figure8.1.10.e: OLRRrontend simulator earth leakage level panel.
Will simulate the earth leakage actual value.

Voltage line frequency simulation panel

T - 100
90
=80
=70
B0

B I 50
a0
30
=20
10
0

Frequency

(Hz)

50

Figure8.1.10.f: OLRRrontend simulator voltage line frequency level panel.

Will simulate the line frequency level.
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Field inputs simulation panel

Digital Field Signals

flnput 13 Input 4 | Input 7 I Input 8 [ Input 11 [ Input 14|
Input 2 Inputs | | Input 9 | Input12| Input 15|
— | —
Reset
Input 3 | Input 6 | Input 10| Input 13 I
DF Inputs Mode Please note !
Real The sole purpose of this simulation facility is to pro-
vide a quick test for some of the protection features
= of the relay. Itis not suitable for calibration purposes
= due to process speed variances of the different per-
Simulation sonal and laptop computers.

Figure8.1.10.g: OLRRrontend simulator field inputs panel.

Will simulate the field inputs.

FI buttonsare 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 lsentto the OLRP

[ 9504 dzy R Sridica®d thedstiztiisioPthye dield inputs of tI@LRP

DF Inputs Modeocket switch will activate the field input simulated actual values to be used by the
OLRPIfReal then theOLRRvill use the actual field input status.

RTDsimulation panel

RTD1 [0 %i°C

RTD2 |0 2|°¢
RTD2 [0 2|o¢
RTD4 0 2\°C

Figure8.1.10.h OLRP frontend simulator RTD panel.

Will simulate the RTD temperature level.
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Automatic simulation

] OLRP Frontend Rev 38 - 03
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Page480f 173

File Options Disconnect
eHs 0@ @Y
Event History Calculator Spectium Analyses Extemal Modules Communication Module
Actual Settings Control Logic: Starter Conhguration Real Time Clock Fault History Statistics Recorder Test
Simulated Injection Test
Automatic Simulated Injection State Sequence Table
[ cutced | [ Copycel | [ Pastecel Insettne | | Delete ine ? Hep
State Tme(ms) Vi Vw Vb I% WX Ib% Feq PFX ELmA) RTD1 RTD2 RTD3 RTD 4/~ | Opengsorie |
1 1000 230 peil 223 600 601 50 30 3 0 0 0 0 ‘ Save disc file
2 10000 223 230 2 80 82 50 85 5 0 0 0 0
4 loop 1
5
6
7
8
3 ;
Stop queing
10
Simulation Mode Selector Digtal Field Signals
el input1 | Inputd | input7 | Input8 | Input11| input1s
Input2 | Inputs Input3 | Input 12| Input 15
Timer. Alaim to Trip Time =) =] = e |} weie— ] a——
eset
Input3 | Input 6 Input 10| Input 13
Vokage Pesent Reset 3634.1 sec e | — s |
Relay Cods ~
DF Inputs Mode Please note !
ttol B Reley1 .
Reset Relay Trip State W Relay2
| StopSimdati Reset Thermal Capaciy I Relay 3
eset Them:
lcStop Sinudaton = M Relys M Relwy®
[COMS Connected. ||||!| 4

Figure8.1.10.i: OLRRrontend simulatorautomaticmode.

Thesimulator automatianode allows for more complex testing or simulation for differ&itRP
applications Steppanel hasrarious commands to execute

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

Cutcellbutton will cut the current state row and paste to the new selected row

Copy celbutton willmake a copy of the selected row

Paste celbutton will paste the cut or copied row data

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

Delete linebutton will delete the selected row data.

Helpbutton will list commands available to insert into tl@ne (ms)column.

Open disc fileoutton will open a saved simulation file.

Save disc fildutton will save the current sequence created.

Start qeueing / Stop queuindutton will start or stop the state from executing.
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Commands availabléor automatic simulation

The following commands are available to be used intinee (ms)olumn:

Integer: 0¢ 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 astarter output state to go true.

wait 1z: 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.

=A =4 =4 =4 4 =9

X = The row number.
Z = Starter output state from 1 to SeeChapter 12.5or details.
y = Digital field input 1 to 7.

8.1.11 Recorder OLRP frontend

[&] OLRP Frontend Rev 3B - 03
File Options Disconnect

eds @ @49

Event History. Calculator Spectrum Analyser External Modules Communication Module
Actual Settings Control Logic Starter Configuration Real Time Clock Fault History Statistics Recorder Test

[# Digital Field Inputs
Ext. Digital Field Inputs
[iFielay Outputs
Ext. Relay Outp
PLC Inputs
Counters
Timers
Logic Function
Latch
Other
Alarms
Trips
RTDs

@
2
]
E
e
]
a

"__.—,_
T oo
M ‘\ H‘\ v
\\H M | | I Lefnsd
MHM|H \ |\| 1 \’\
H‘\HH 1 | YA I \\t\w
YV \“\‘u‘ V PV \‘ VY u
H\ I / \ / I M

Clear recorder screen

Figure8.1.11.a: OLRRArontend recorder.

OLRRrontend recorder allows recording of tteLRRctual values.

The recording can be done via th&B port
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1o

(¥ Digital Field Inputs
Ext. Digital Field Inputs

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

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

Ext. Relay Outpe
PLC Inputs
Counters

Timers

Logic Function
Latch

Other

Alarms

Trips

RTDs

Figure8.1.11.b: OLRRArontend recordewisiblevalue list.

Select theOLRRctual valuego be viewedfrom the actual value list (Figure 8.1.h) by checking
the check box on theght of the recording windowAll 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,J of the graph. The Plot property window will then pop up (Figure
8.1.11.c).

Control | Layout | Channels | Cursors | Limits | Labels | X-Axes | Y-Axes | Legend | Tables | ToolBar | Data View

General | Title | Background | Print | Hints | File I/O | Annotation Defaults

- Border Style—— - Outer Margin
Copy To ClipBoard Format | Meta File " None

File Column Separator | Tab  Raised

(s
IV Clip Annotations To Axes bai

Update Frame Rate |60 j IV Auto Frame Rate

Figure8.1.11.c. OLRRrontend recorder plot property window.

Click on theFile I/Otab. The record to file reported file will open (Figure 8.1.13.d). Click the file
selectionX button. After selecting the folder and file to record to click thetivate button.

Control | Layout | Channels | Cursors | Limits | Labels | X-Axes | Y-Axes | Legend | Tables | ToolBar | Data View

General | Title | Background | Print | Hints | File IO | Annotation Defaults

Log

File Name

Buffer Size [0

Properties Annotations

l Save l Save

l Load Load

Figure8.1.11.d: OLRRArontend recorder plot recorder deactivated.
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After the Activate button is clicked the file 1/O window wilThe Plot property window can keosed

by pressing theXbutton.

To stop the recording, open the plot property window and underFile I/Otab click the

Deactivatebutton. 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 EXcel
The following example uses MS Excel™865

Open a new spread sheet.

Select Data> From Text/CSV (Figure 81L€).

Home Insert Page Layout Formulas

EI From Text/CSV I:[C) Recent Sources r [T Queries & Connecti
&

G 3 I:‘\| Existing Connections o “—'h '
et efresh —
Data v % From Table/Range All~ 2
Get & Transform Data Queries & Connections

Al fe
Figure8.1.11.e: MS Excel select to import the CSV file.

/ KFy3s GKS FTAES (el G2 a!tt CAtSE ofF PFOE

X7 Import Data
= v 4 B > ThisPC > Documents > OLRP
Organise v New folder
. ProductCD Name

I sabertek B OLRP_Sim.sirr )25 11:47 SIM File
. Support B Recoding OLRP.log 2 Text Document

OneDrive

File name: | Recoding OLRP.log ~ | | All Files (%)

Figure 8.1.1.f: Select the recorded file.
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To correct the date and time stamp right click on column A and sél&z® NJY |-. GelettS/t dzE€ G 2 Y €
and type the date formaft RRK YY Kk & @ 8 &  rfd ¥livky I uitabn 1 n €

Format Cells ? X
Number  Alignment Font Border Fill Protection
Category:
General Sample
Number
Currency ®
Accounting Type:
Date —
Time dd/mm/yyyy hh:mm:ss.000
Percentage h:mm:ss am/pm ~
Fraction hh:mm
Scientific hh:mm:ss
Text dd/mm/yyyy hh:mm
Special mm:ss
[&_ mm:ss.0
@
[hl:mm:ss
R ##50_-RY £,#80 5 R __-@._-
K EEEQ X EESQ @_
_-R* ###£0.00_--R* #,##£0,00_-_-R* "-"7?_-;_-@_
_* ##E0.00_-* £,#£0.00_5_* 77 5 -@ - b
Delete
Type the number format code, using one of the existing codes as a starting point.

Figure 8.1.1.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 8.1.1.h: Recording column gh

(VRN

1o

Pageb40of 173

21/05/2025 13:
21/05/2025 13:

21/05/2025 13:
21/05/2025 13:
21/05/2025 13:
21/05/2025 13:
21/05/2025 13:
21/05/2025 13
21/05/2025 13:
21/05/2025 13:
21/05/2025 13:
21/05/2025 13:
21/05/2025 13:
21/05/2025 13
21/05/2025 13:
21/05/2025 13:
21/05/2025 13:
21/05/2025 13
21/05/2025 13:
21/05/2025 13:34:58.601
21/05/2025 13:34:59.120
21/05/2025 13:34:59.600
21/05/2025 13:35:00.124
21/05/2025 13:35:00.601
21/05/2025 13:35:01.121
21/05/2025 13:35:01.600
21/05/2025 13:35:02.117
21/05/2025 13:35:02.598
21/05/2025 13:35:03.117
21/05/2025 13:35:03.596
21/05/2025 13:35:04.112
21/05/2025 13:35:04.593
21/05/2025 13:35:05.131
21/05/2025 13:35:05.595
21/05/2025 13:35:06.129
21/05/2025 13:35:06.602
21/05/2025 13:35:07.120

bw correct date and time format.

236

OLRP USER MANUAL

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

B 300

Chart Title

L
X

B
21/05/2025 13:34:49.504

025 13:34:58.601

13:35:00.124

202513:35:21.120
202513:35:22.594
/2025 13:35:24.121
202513:35:25.59

21

21

202513:35:33.275
202513:35:34.593
202513:35:36.111

21

21

21

513:35:37.602

025 13:35:39.114

25 13:35:46.507
025 13:36:48.114

513:35:49.593

2
2
2
2
2
2
2
2
2
2
2
2
2
2

21/05/2025 13:36:09.112

21/05/2025 13:36:12.032

u ' 1€0(Y) =\ White(Y) s/ bUe(Y) sm—ThermalCap(Y) sePWrFactor(Y) | red(Y) ses| white(Y) sl blue(Y)

Figure 8.1.1.i: Recorded d

Ata con\;erted fo ch;art.
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9 Actual tab

The actual values are the real time system values like currentaltabes. These actual values can
be viewed using the OLRP frontend.

All actual values can be foum clicking orthe Actualtab of the OLRP frontend

[ OLRP Frontend Rev 3B - 03 -

File Options Disconnect
eds Boe ad
Ewvent Histary Calculator Spectium Analyser g External Modules Communication Module
Actual Settings Control Logic Starter Configuration Real Time Clack Fault History Statistics Recorder Test
Unique Drive ID :  |HYD PUMP 5 o Drive Description | |Hydralic pump Skiw
q LEC (Pty) Ltd B vCralc pung
Thermal Curve Class Setting 40] sec 40 50 g0 50 60 70 In Service (Motor Running) Il
Thermal Trip Time Remainder | Infinite| sec 0 ,TEI 3040 8090 Phase Voltages Present [l
20 ) ETSU 0 0 20 -
. e =i 10 A ’90 10/"" Hio 0%, i S Line Voltage Selection 110
o %, & 7 .-
ed Phase Current Level 0 100 o % Sa o Yo Sgg Actual Line Volage (max) 0V
‘White Phase Current Level 0 %
- Thermal 5 “ <, Actual Phase Current Level 0.00 A
Blue Phase Current Level 0 % Capacity 0}z [oad e O B Ojiy
~u
Current Unbalance 0 % R 2810 1000 Supply Frequency Selection  |50Hz
Temperature Sensors " - Actual Frequency 0| Hz
Red Phase Yoltage Level 0y T a°c 2 5 Achiai Powet Factor 0 %z
‘White Phase Yoltage Level 0 v . Joc g 500 -
Blue Phase Voltage Level 0 v e a % Date 2025/05/21)  Time (09h45mS58s
T3 -2 =
Voltage Symmetry 100 % o =
T4 6 °C 0- Motor Total Running Hours 1
T 5 -
Srpss el Dission 0 kvA ¢ Earth Leakage Current 0 ma Firmware | Rev 4e| Model 005 Relay Cails
Real Power Dissipation 0] kw/att 7 o Interposing
Reset Trips Insulation Resistance | Infinite | kOhm Serial Nr | 01234567 1 Ratio 1:1 MTR
— RL1
Alarm anDd Trip Flags - = e PLC Inputs Digital Field Inputs RL2 .
Ve Sl ovitos [ | EE CEE| oW [ ot M i
Run Stall Undervatage ll rEE E il 0 g g :nputf = AL 4 .
Current Unbalance Voltage Symmetry T I £ step Il 112 g o I”DUI:
Single Phasing Insulation Lockout o System Faiue [l o IEEl o nput 4l
Minimurn Load Earth Leakage Unautharised Current [l 1 el o tnput 5 B
Low Frequency Earth Fault . - Starter Faults 140 2 0 Input & -
High Frequency Frozen Contactor Execution Fault - 15 0 i Input 7 il
Phase Rotation Error Starts per Hour Limit _ Feedback Fault . 16 0
(COM5 Connected. I I 4
=

Figure 9 : Actual tab panel.
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9.1 Indicators
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Indicators system valugsanel

Thermal capacity used

IL Maximum

VL lime minimum

Frontend

40 90 g 120130180
30 70 30_ &4, 210
20 Za0 60+ .,.--%40
10 s ,‘90 30"'»,,? i 5‘2?0
0 100 0 300
E:;’EL 13 % lloadmax | 85 % Vphsmax | 230 v

l e Zero ‘ |

Rl | | ||

Parameters
When thermal curve selection is IEC60Zthen the thermal capasity
works as is. Any other selection then the thermal capasity used become
time till trip completer in persentagealue.

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

Minimum VL line voltage between the three phase voltage VL1, VL2 an(
in VAC.

Table 9.1.a : Indicators system valpasel
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Frontend
Actual

Parameters

Current % Indication of the current over 60 seconds in %.
Table 9.1.b : Indicator current level system vapssel

Frontend

Actual

In Service (Motor Running) [
Phase Yoltages Present [—

Line Yoltage Selection 4000
Actual Line Voltage [max) 398 v

Sctual Phase Current Level | 10,63 &

Parameters

gu?]ﬁirx;:)e {tgi; If the current level is above 20% load using the in service flag.

SOEECAYl IR If line voltage ipresent.

[l EAV/elleTo[-RST=ICTailo )l Line voltage selected under the settings tab.

Actual Line Voltage OLRP frontend uses the highest phase voltage OLRP value and calculate
(max) voltage line leve.

I IR ERNONil 8 OLRP frontend uses the MLC, OLRP m@dafatio and maximum current
Level level to calculate the amps that the OLRP is drawing.

Table 9.1c: Indicatorscalculatedsystem valuepanel
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Frontend

Actual

Thermal Curve Clazs Setting [i5 z=c

Thermal Trip Time Remainder | Infinite] zec

Parameters
Thermal Curve Class
Setting
Thermal Trip Time OLRP frontend uses the TC remaining and current level to calculate the t
Remainder till trip for over current only.

Table 9.1.d : Indicators calculateder current trip timgpanel

Current thermal class curve selected.

Frontend

Actual

Apparent Power Dizzipation 73 kA
Fieal Power Diszipation B3 kw/att

Parameters

Apparent Power

Dissipation OLRP frontend calculated apparent power dissipated.

REEINSNEIABIES oENols] OLRP frontendalculated real power dissapated.

Table 9.1.e : Indicators calculated power consumemel
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9.2 Current

Currentpanelwill show all the current related values

Frontend

Actual

Red Phasze Curent Level 85 X
"White Phase Curent Level a8 =
Blue Phaze Curent Level a5 X
Current Unbalance 0 =z
Parameters

REON W ECENICHAREYE Percentage load current of IL1.

White Phase Current
Level

Percentage load current of IL2.

VN EEENSNCIIMNEYE Percentage load current of IL3.

Current Unbalance The percentage level that the current levels is unbalariogzbrcentage.

Table 92 : Current related values on actual tab
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9.3 Voltage

Voltage paneWwill show all thevoltagerelated values

Frontend

Actual

Red Phase Yoltage Level 230 v
"White Phase Voltage Level 230 v
Blue Phase Voltage Level 230 v

Yoltage Symmetry 1000 %

Parameters
RE NS ERL 0] G EINCVEII VL1 voltage level in VAC phase.

White Phase Voltage
Level

VL2voltage level in VAC phase.

IVENGECEAY I [SANEYE \/L3 voltage level in VAC phase.

Voltage Symmetry The percentage level that the 3 voltage level is in symnadsgknown as
(Voltage unbalance) voltage unblance.

Table 93 : Voltagerelated values on actual tab.

9.4 Earth leakage and insulation

Panel will show the earth leakage and insulation levels

Frontend
Actual

E arth Leakage Cumrent 0 me

Inzulation Resistance | Infinite | kO

Parameters
SEHQENCELELENSN I 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 showthe alarm and trip status of faults
Yellow LED indication will be for alarm state.
Red LEIdication will be for trip state.

Frontend

Actual

Alarm and Trip Flags

Temperature
Overcurrent il Bl Short Circuit Sl Bl . 2
il
vectorial Stall Sl Bl Overvoltage N il T E
Run Stall 5l Bl Undervoltage |l B
Current Unbalance - - Voltage Symmetry . - E_Stop -
Single Phasing - . Insulation Lockout - - System Failure -
Minimum Load - - Earth Leakage - . Unauthorised Current .
Low Frequency [l Earth Fault |l Starter Faults
High Frequency il Il Frozen Contactor [l Hll Execution Fault Il
Phase Rotation Enror | Starts per Hour Limit | Feedback Faut [l
Parameters |
Overcurrent Over current protection state.
Vectorial Stall Vectorial stall protection state.
Run Stall Running stall protection state.
CurrentUnbalance 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 oveffrequency 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.

Voltagesymmetry 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 95: Alarm and trip panel state
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Table 9.5alarm and trip panel statecontinue
T1, T2, T3, T4 RTD 1 to 4 protection state.

E_Stop Emergency stop protection state.

System Failure All system faultprotection 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 stateontinue.

9.6 Field input
Panel will show the state of the field inputs.

Frontend

Actual

Drigital Field Inputs

Input 1 il
Input 2 -
Input 2 il
Input 4 il
Input 5 -
Input & -
Input ¥ -

Parameters
Input 1¢ 7 OLRP field input status from 1 to 7.

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

Table 9% : Field input state panel
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9.7 Relay output

Panel will show the state of the relay outputs.

Frontend

Actual

Relay Coilz

MTR
RL1

ALz i
ALz i)
ALs

Parameters

OLRP relay output status from 1 to 4.

OLRP external module relay output status from Bto

Table 97 : Relay outpustate panel.
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9.8 PLC input bits

Panel will show the state of the Plput bits receivedfrom the PLC.

Frontend

Actual

PLC Inputs

3
10 0
1
12
13
14
15
16

o oo o oo
0~ D W0

Parameters
PLAdnputs 1¢ 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

File Options Disconnect
eds 206 849
Event History Calculator Spectrum Analyser = External Modules Communication Module
Actual Settings Control Logic Starter Configuration Real Time Clock Fault History Statistics Recorder Test
Parameter Settings and Feature Selection
Unbalance Phase Current Minimum Load Dig Field Inp Delays Motor Full Load Setting
i 25 '3 % s . o
Trip Level : Restart Delay [10sec | < 1 100 = ms Motor Full Load Setting 25 % | %
Trip Delay |10 (5| sec Under Current Trip Level |45 5% _ Thermal Curve Class Selector |15 § | sec
= -
Voltage Power Factor Trip Level (50 %% Inp2 {100 3 ms
Line Voltage Selector 400 = Startup Trip Delay |1 S| sec Inp3 [100 S ims
High Limit [10 %%  Low Limit [10 3 |% Runtime Trip Delay (10 'S |sec Inpd [100 2 |ms
Yoltage Symmetry Trip Level |80 %% Run-Stall Inp5 [100 % |ms
TripLevel [300 5 |% Thermal Capacity (Used)
Frequency |50 (& Hz 5 Inp € (100 % |ms X B
Trip Delay |2000 5| ms Auctual Level Adjust |0 %
a - =
st oS Eiitaw] o ilkis Tip Holdof Delay [0 | sec Inp7 [100 2 |ms Reset Thieshold Level (70 | %
Start Count — Temperature Trip Levels In Deg C Earth Leakage
Starts per howr allowed |6 3 T1High [70 2| Low [7 2] T3Hiah [71 2| Low [9 2 Instantanious Defirite Time | <
Nurnber of tive stats |3 'S ; :
umber of consecutive starts > T2High 72 3| Low |8 3| T4High[70 | Low [10 & TripLevel (100 | m&
Exlemal. Modules Temperature Channel and RTD Type Selection Trip Delay (250 'S | ms
Expansion Module Connected e i
FLED Connected ¥ T1 Select PT100 = ¥ T3 Select PT100 =
Relay 1 Configuration ¥ 12 Select PT100 + (¥ T4 Select PT100 = Interposing CT Ratio (1 (| [1'%
® Dedicated Main Trip Relay Select Tt e S elantion
Configurable Relay (+100ms) Select 5 o Fel s [# Fail-Safe Select
tectionficiay = Auto Thermal Reset Select
[# Dvervoltage Select Moving Average Filter Select
Undervoltage Select Frequency Monitoring Select Force Cooling Dynamic TCap Reset THold Adj Select
Voltage Symmetry Select Starts per Hour Select
(@ Voltage Phase Rotation Select Current Unbalance Select Minimum Load Select
Reverse V phase Rotation (BWR) Select Short Circuit Select ‘ Read settings from relay |
Single Phasing Select Minimum Load Detection
(¥ Earth Leakage Select [# Run Stall Select ® Undercurent Select ‘ e B ‘
[¥ Insulation Lockout Select (¥ Vectorial Stall Select Power Factor Select
COMS5 Connected. 4

Figure 10: Settings tab.
Settingstab configures the base settings of the OLRP.

Protection features are configured under thsettings tab.
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10.1 Current level configuration

Configuring the maximum load current (MLC) and CT ratio will@iveRhe 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 curteidB (i S @aturez.\CD &
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 ®with a 100:5 external CT connected and wantdanect 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

Settings

Motor Full Load Setting
Motor Full Load Setting (25 & | &

Thermnal Curve Clazs Selectar {15

Interposing CT Fatia |1 =N

Parameters
Description

Inc

10 to 100%
ok (Ul Lere 1% | In multiplying factor of 0.1 to 1.0.

Setting Default : 10 %
Interposing CT 1 to 10000 1 Primary ratio of current transformer installed in the
Ratio Primary Default - 1 application.
Interposing CT 1109 1 Secondary ratio of the current transformer installed in th
Ratio Secondary Default - 1 application.
Table 10.1: Current configuration panel.
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10.2Voltage 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 3k¥AC needs a 3k3:1MAC3 phase voltage transformer.

Line voltage 6k&AC needs a 6k6:1MAC3 phase voltage transformer

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

Frontend
Settings

Yoltage
Lire Yaltage Selectar 400 =

Parameters
Range Inc Description
0¢ 10 is OLRP revision 04D and below.
11¢ 25 is on OLRP revision 04E and above.
: 110 VAC
: 380 VAC
: 400 VAC
: 525 VAC
: 550 VAC
: 680 VAC (VL converter)
: 950 VAC (VL converter)
: 1100 VAC (VL cuerter)
: 3300 VA@300 : 110 VT)
: 6600 VAC (6600 : 110 VT)
10 :11000 VAC (11000 : 110 VT)
11:120 VAC

©Co~NOOUTA~,WNEO

0to25

Line Voltage
Selector 12:127 VAC

Default :0 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 1®: Voltageconfiguration panel.
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10.3 Current protection features

Following features listed is purely for current related protection.

10.3.1 ANSI 37 7 Phase under current or under power detection

Arelay 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 trig,leue the current present flag
still needs to be active.

Protection feature only gets armed after stasp 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 Cos@ measurement impossible the ANSI 37 protection will revert to the use of

minimum load current as a backup or alternative setting.

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

Frontend
Settings
Minimum Load
Festart Delay (10zec | S
Under Current Trip Level |45 |5 | &
Power Factor Trip Level |50 5 [%
Startup Trip Delay (1 5 | zec
Runtime Trip Delay |10 5 [zec
kinirum Load Select
binimum Load Detection
(® Urdercurrent Select
FPower Factar Select
Parameters
Range Inc Description
0 :Manual
1:10 Sec
2 :5Min
3:10 Min
Restart Delay 4 :20 Min 1 Time till auto reset of ANSI 37 trip flag
5:30 Min
6 : 45 Min
7 1 Hour
8 : 3 Hours
N W
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9: 6 Hours
Default :1
: 10to 100% 1% Fix trip level that the current level mus
Under Current Trip
Level be below to set the alarrfiag to true.
Default : 45 %
: 10 to 100 % 1% Fix trip level that the power factor leve
Power Factor Trip
Level must be below to set the alarm flag to
Default : 45 % true.
0 to 200 Sec 1 Sec ANSI 37 to ignore IL and powactor
Startup Trip Delay level. Allowed time to prime the
Default : 2 Sec application.
1to 200 Sec 1 Sec Time till the trip flag will be set to true
Run Time Trip Delay from that the alarm flag was set to tru
Default : 5 Sec and lockout the application.
i True /False Enable or disabléhe alarm and trip
Minimum Load
Select flag.
Default : True
0 : Current
Minimum Load 1 : Power 1 Select the source for ANSI 37
Detection protection feature.
Default : Current
Reset
Manual / Auto
All alarm flags, current active afeedback must be false before resetting.
No other trip flags must be set to true.
T Pumps.
1 Detect if a pump is running dry.
9 Section that is not allowed to run a light load.

Table D.3.1: ANSI 37 phase undercurrent or under padetection configuration panel.
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10.3.2 ANSI 46 T Phase Unbalance

A relay that functions when the pofghase currents are unbalanced above a given amount.

Protect the switch gear from delivering unbalance loads.
1 Load unbalance.
0 ILpirF= (ILwaxG ILava of (ILaveG ILwin).
0 IL% Difference = (brg / ILavg x 100.
1 Single phase.
0 Unbalance level above 70%.

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

Protection of equipment against temperature builgh, caused by an unbalanced power supply,
phase inversion or loss of phase, and against phase current unbalance.

Frontend

Settings

Unbalance Phaze Current
Trip Level |25

Trp Delay |10

Ak (A}

Current Unbalance Select
Short Circuit Select
Single Phazing Select

Parameters

Inc Description
0to 50 % Fix trip level thathe current unbalance
Trip Level level must exceed to set the alarm fla
Default :25% to true.
11010 Sec 1 Sec Time till the trip flag will be set to true
Trip Selay from that the alarm flag was set to tru
Default :10 Sec to lockout the application.
True / False Enable or disabltéhe current
unbalance alarm and trip flag.

CurrentUnbalance

Select Default : False

True / False Enable or disablthe single phase
Single Phasing Selec alarm and trip flag.
Default :False

Reset

Manual

Applications

Feeder applications.
Motor applications.
Other applications were the device being protected can be over heated by an unbalg
load.

Table D.3.2: ANSI 46 phase current unbalance configuration panel.

= =4 =

N W
LEC

MOTOR PROTECTION & CONTROL TECHNOLOGY



Revision QA02 OLRP USER MANUAL
Pagerlof173

10.3.3 ANSI 49 - Machine T hermal (12T) Detection

A relay that functions when the temperature of a machine armature winding or otherdaaging
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 12T mathematical model
specified in the IEC60285full thermal model which consideadso referred toas ANSI 49 RM

ANSI 49 also referred to as overload protectiamnotbe 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 diagranfChapter 19.)for thermal trip curve, diagrar{Chapter 19.pfor thermal cooling
without force coolingdisabledand diagram(Chapter 19.3for thermal cooling with force cooling
enabled.
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Frontend

Settings

Motor Full Load Setting
katar Full Load Setting |29

Thermal Curve Class Selectar |15 FEC

Thermal Capacity [Used]

o

Screens Auchual Level Adjust |0
Fezet Threshold Level |70 i

[¥] Auto Thermal Feset Select

Force Cooling

Parameters
Inc Description

3to 40 Sec 1 Sec Selected curves time till trip
Thermal CurveClass - T
Selector m_ultlpller. Th|§ trip time works

Default : 15 Sec with MLC setting

1t099% 1% The thermal used reset level. Tk
Reset level level must_ be so thgt a device

Default : 70 % can startwithout using all the

capacity.

True/ False Enable auto reset when therma
Auto Thermal Reset capacity is below reset level.
Select Default : False

True/ False Cooling curve to follow water

: cooled motorapplication.

Feliee Guelling Default : False

Reset

Manual or auto
Applications

1 All applications.
1 Thermal is used to protect the windings of the motor with thedurve.
Table D.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.

Threephase protection against overloads and ph#sehase shorcircuits.

Relay that functions instantaneously on an excessive value of current or on an excessive rate of
current rise, thus indicating a fauft the apparatus or circuit being protected.

Without VL any current above 990 % will trigger short cirand trip at 100 mSec
With VL the following will trigger short circuit:

1 IL>990 % and PF < 8% trip at 1 Seoor

1 IL>400 % and PF > 844 trip at 100 mSe

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 contact®his will prevenarcsand damage to the
main contactor.

Frontend

Tab Settings

S CENS Shart Circuit Select

Parameters
Inc | Description
Enable or disablthe alarm and trip flag.

True / False
Trip enabled

Default : True

Reset

Manual

Applications

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

1 Feeder panels.

1 Fitting panels.

Table D.3.4: ANSI 50P Phase instantaneous over cuoarfiguration panel.
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10.3.5ANSI 51LR i 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 impactusethe 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

Settings

Run-5tall
Trip Lewel |300 -

i

1k

Trp Delay (100 s

Trip Holdoff Delay |0 zeC
Fun Stall Select

N N |

Parameters

Range Inc Description
110 to600 % Trip level that the current must excee(
Trip Level to set the alarm flag to true.
Default :300 %
0 to 200 Sec 1 Sec Time it takes for the application to
Trip Holdoff Delay stabilize before theunning stall
Default : 0 Sec protection function will be activated.
100 to4000 mSec | 10 mSec| Time till the trip flag will be set to true
Trip Delay from when the alarm flag was set to
Default :100 mSec true to lockout the application.
True / False Enable or disabléhe alarm and trip
Run Stall Selected flag.
Default : False

Reset

Manual

Applications

Crushers.

Conveyers.

Miller.

Jet or normal fans.

Any drive that must be protected against mechanical jam.

Table D.3.5: ANSI 51LRLocked rotor duringunning (Running stall) configuration panel.
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10.3.6 ANSI 51LS T Lock Rotor During Start Up

Protects drives against lock rotors during start up conditions.

Monitors the rate of change of the power factor lewedquirement is that power factor must

improve during acceleration to speed ( Cos@ curve will follow shape of motor speed torque curve)
when motor has insufficient torque to continue acceleration to operational sped the Cos@ value will
remain constant a 8ec 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 IEC602%5curve selection.

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

Frontend

(S B LT RS Lo || S L] Ll LY

@ Yectorial Stall Select

Parameters
Inc ' Description
Enable or disablthe alarm and trip flag.

True / False

Trip enabled

Default : False
Reset

Manual

Applications

1 Crusher.

1 Conveyer.

1 Drumscreen.

Table D.3.6: ANSI 51LS Lock rotor during start up (Vectorial stall) configuration panel.
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10.4Voltage protection features
Following chapters will focus on voltage related protection features.

10.4.1 ANSI 27 - Under Voltage

A relay thatoperates on phaséo-LJK I &S @2f (i 3Sd 2 KSy AdQa Ay Lz
predetermined value it will initiate a control or protection trip.

Under voltage protection compares a phasephase 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 ditgbit 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 transformer to operate at full rated.

Frontend

Settings

Yoltage
Line Yaltage 5electar 400 =

High Lirit (10 % |%  Low Limit {10 5 | %

WS RV VL

@ Undervaltage Select

I3 i rlksna Curmmabon Calact

Parameters
Range Inc Description
1t025% Trip level that one of the voltage phases
Low Limit need to be below to set the alarm flag to
Default : 15 % true.

Time till trip to set the trip flag to true
Trip Delay Fix: 10 Sec from when the alarm flag was set to true
to lockout the application.
True / False Enable or disablthe alarm and trip flag.

Undervoltage Select

Default : True

Reset

Manual

Applications
Where applicationgannotstart with an incoming under voltage supply.
Table D.4.1: ANSI 27 Under voltage configuration panel.
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10.4.2 ANSI 47 7 Phase-Sequence Voltage or Phase -Balance Overvoltage

A relay that functions when thpoly-phase currents are of revergghase 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:

1 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.
1 Voltage unbalancésymmetry)calculates the unbalance level between the voltage phase
levels.

0 VP-pir=((VPuax ¢ VPav@ or (VRaveC VRun).
0 VL%symmetry=100¢ (VRpird VPwq X 100)
o VP =phase voltage.

Voltage phase rotation

Frontend

Settings

M+ mermDm = geeeeam g = e

@ Yalkage Phaze Rotation Select
Feverze ' phasze Rotation [BWH] Select

Parameters

Inc ' Description
Time till the trip flag is set true when
Trip delay Fixed : 500ms the alarm flag was set to true to
lockout the application.
True / False Enable or disablthe alarm and trip
Voltage Phase
Rotation Select flag.
Default :False
REVEICEAVAGECII True / False Enable odisablethe direction of the
Rotation (BWR) voltage without rewiring the panel.
Select Default :False

Reset
Auto reset once fault isleared
Applications

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

Fitting panels.

Feeder panels.

Pumps.

Table D.4.2.a: ANSI 77 Phasequence voltage or phasalanced overvoltage (Phase rotation)
configuration panel.
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Voltage unbalanc€Symmetry)

Frontend

Settings

Yoltage Symmety Trip Lewel |80 5 [

Parameters
‘Inc  Description
Trip level that the voltageymmetrylevel
mustbe belowto set the alarm flag to true.

60 t0 100 %

Voltage Symmetry

Trip Level Default :90%

Time till the trip flag will be set to true from
Trip Delay Fix 10 Sec when the alarm flag was set taue to lockout
the application.

True / False Enable or disablthe alarm and trip flag.

Voltage Symmetry
Select

Default : False

Reset

Manual

Applications

1 Any critical transformers that need to be protected.
1 Feeder panels.

1 Fitting panels.

Table D.4.2.b: ANSI 77 Phasequence voltage or phasalanced overvoltage (Voltage unbalance)
configuration panel.
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