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Distributed busbar protection REB500 - ABB Group

Main features. â€¢ Low-impedance busbar protection. â€¢ Stub and T-zone protection. â€¢ High functional reliability due to two inde- pendent measurement criteria:. 
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Distributed busbar protection REB500 including line and transformer protection Main features



• Low-impedance busbar protection • Stub and T-zone protection • High functional reliability due to two independent measurement criteria: - stabilized differential current algorithm - directional current comparison algorithm • Phase-by-phase measurement • Reduced CT performance requirements • High through-fault stability even in case of CT saturation • Full solid-state busbar replica • No switching of CT circuits • Only one hardware version for - 1 and 5 A rated currents - all auxiliary supply voltages between  48 V DC and 250 V DC - nominal frequencies of 50, 60 and  16.7 Hz • Short tripping times independent of the plant’s size or configuration • Centralized layout: Installation of hardware in one or several cubicles • Distributed layout: Bay units distributed and, in the case of location close to the feeders, with short connections to CTs, isolators, circuit breakers, etc. • Connections between bay units and central unit by fiber-optic cables - maximum permissible length 1200 m - for distributed and centralized layout • fiber-optic connections mean interferenceproof data transfer even close to HV power cables • Replacement of existing busbar protection schemes can be accomplished without restrictions (centralized layout) in the case of substation extensions e.g. by a mixture of centralized and distributed layout • Easily extensible



Additional main features
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REB500sys combines the well-proven numerical busbar and breaker failure protection REB500 of ABB with Main 2 or back-up protection for line or transformer feeders. The Main 2 / Group 1 or back-up protection is based on the well-proven protection function library of ABB line and transformer protection for 50, 60 and 16.7 Hz.



• User-friendly, PC-based human machine interface (HMI) • Fully numerical signal processing • Comprehensive self-supervision • Binary logic and timer in the bay unit • Integrated event recording • Integrated disturbance recording for power system currents • A minimum of spare parts needed due to standardization and a low number of varying units • Communication facilities for substation monitoring and control systems via  IEC 61850-8-1, IEC 60870-5-103 and LON • IEC 62439 standard redundant station bus communication • IEC 61850-9-2 LE process bus communication • Cyber security to support - User Access Management - User Activity Logging Options • Breaker failure protection (also separately operable without busbar protection) • End fault protection • Definite time overcurrent protection • Breaker pole discrepancy • Current and voltage release criteria • Disturbance recording for power system voltages • Separate I0 measurement for impedancegrounded networks • Communication with substation monitoring and control system (IEC 61850-8-1 / IEC 60870-5-103 / LON) • Internal user-friendly human machine interface with display • Redundant power supply for central units and/or bay units Main 2 / back-up bay protection • Definite and inverse time over- and undercurrent protection • Directional overcurrent definite and inverse time protection • Inverse time earth fault overcurrent protection • Definite time over- and undervoltage protection
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Distributed busbar protection REB500 including line and transformer protection • Three-phase current and three-phase voltage plausibility



- checks for dead line, dead bus, dead line and bus



Main 2 / back-up bay protection:  Line protection • High-speed distance protection • Directional sensitive earth fault protection for grounded systems against high resistive faults in solidly grounded networks • Directional sensitive earth fault protection for ungrounded or compensated systems • Autoreclosure for - single-pole / three-pole reclosure - up to four reclosure sequences • Synchrocheck with - measurement of amplitudes, phase angles and frequency of two voltage vectors



Group 1 / back-up bay protection:  Transformer protection • High-speed transformer differential protection for 2- and 3-winding and auto-transformers • Thermal overload • Peak value over- and undercurrent protection • Peak value over- and undervoltage protection • Overfluxing protection • Rate of change frequency protection • Frequency protection • Independent T-Zone protection with transformer differential protection • Power protection



Application



REB500



REB500sys



The numerical busbar protection REB500 is designed for the high-speed, selective protection of MV, HV and EHV busbar installations at a nominal frequency of 50, 60 and 16.7 Hz.



The REB500sys is foreseen in MV, HV and EHV substations with nominal frequencies of 16.7, 50 Hz or 60 Hz to protect the busbars and their feeders. The bay protection functions included in REB500sys are used as Main 2 / Group 1 - or back-up protection.



The structure of both hardware and software is modular enabling the protection to be easily configured to suit the layout of the primary system. The flexibility of the system enables all configurations of busbars from single busbars to quadruple busbars with transfer buses, ring busbars and 1½ breaker schemes to be protected. In 1½ breaker schemes the busbars and the entire diameters, including Stub/T-Zone can be protected. An integrated tripping scheme allows to save external logics as well as wiring. The capacity is sufficient for up to 60 feeders (bay units) and a total of 32 busbar zones. The numerical busbar protection REB500 detects all phase and earth faults in solidly grounded and resistive-grounded power systems and phase faults in ungrounded systems and systems with Petersen coils. The main CTs supplying the currents to the busbar protection have to fulfil only modest performance requirements (see page 18). The protection operates discriminatively for all faults inside the zone of protection and remains reliably stable for all faults outside the zone of protection.



The system REB500sys is foreseen for all single or double busbar configurations (Line variants L-V1 to L-V7 and Transformer variant TV1 to T-V4). In 1½ breaker configurations, variant L-V5 can be used for the bay level functions autoreclosure and synchrocheck. The capacity is sufficient for up to 60 feeders (bay units) and a total of 32 busbar zones. The REB500sys detects all bus faults in solidly and low resistive-grounded power systems, all kind of phase faults in ungrounded and compensated power systems as well as feeder faults in solidly, low resistive-grounded, compensated and ungrounded power systems. The protection operates selectively for all faults inside the zone of protection and remains reliably stable for all faults outside the zone of protection. REB500sys is perfectly suited for retrofit concepts and stepwise upgrades. The bay unit is used as a stand-alone unit for bay protection functions (e.g. line protection, autoreclosure and synchrocheck or 2- and 3 winding transformer protection or autonomous T-zone protection). The central unit can be added at a later stage for full busbar and breaker failure protection functionality.
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Distributed busbar protection REB500 including line and transformer protection Application (cont´d)



Depending on the network voltage level and the protection philosophy the following protection concepts are generally applied:



- Line variant 5 (L-V5) as line variant L-V1 plus autoreclosure and synchrocheck.



• Two main protection schemes per bay and one busbar protection. With REB500sys the protection concept can be simplified. Due to the higher integration of functionality one of the main protection equipment can be eliminated. • One main protection and one back-up protection scheme per bay, no busbar protection. With REB500sys a higher availability of the energy delivery can be reached, due to the implementation of busbar and breaker failure protection schemes where it hasn't been possible in the past because of economical reasons.



- Line variant 6 (L-V6) for 16.7 Hz non-directional overcurrent, distance protection, autoreclosure.



Nine standard options are defined for Main 2/ Group 1 or back-up bay level functions: Line protection - Line variant 1 (L-V1) directional, non-directional overcurrent and directional earth fault protection - Line variant 2 (L-V2) as line variant L-V1 plus distance prot. - Line variant 3 (L-V3) as line variant L-V2 plus autoreclosure - Line variant 4 (L-V4) as line variant L-V3 plus synchrocheck



Fig. 1
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- Line variant 7 (L-V7) for 16.7 Hz as line variant L-V6 plus directional earth fault protection for grounded systems Transformer protection - Transformer variant 1 (T-V1) 2- or 3 winding transformer differential protection, thermal overload, current functions; applicable also as autonomous T-zone protection. - Transformer variant 2 (T-V2) 2-winding transformer differential protection, thermal overload, current functions, overfluxing protection, neutral overcurrent (EF). - Transformer variant 3 (T-V3) Distance protection for transformer back-up or 2-winding transformer differential protection, thermal overload, current functions, voltage functions, frequency functions, power function, overfluxing protection. - Transformer variant 4 (T-V4) Transformer oriented functions/ back-up functions -> thermal overload, current functions, voltage functions, frequency functions, power function, overfluxing protection.
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Distributed busbar protection REB500 including line and transformer protection
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Transformer Variant 4 (T-V4) 50/60 Hz
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Line Variant 7 (L-V7) 16.7 Hz
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Line Variant 3 (L-V3) 50/60Hz
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Protection function
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Line Variant 2 (L-V2) 50/60Hz



Busbar protection Busbar protection with neutral current Breaker failure protection inlcluding neutral current detection End-fault protection Breaker pole discrepancy Overcurrent check feature Voltage check feature Check zone Current plausibility check Overcurrent protection (def. time) Trip command re-direction Software matrix for inputs / outputs / trip matrix Event recording up to 1000 events Disturbance recorder (4 x I) Disturbance recorder (4 x I, 5 x U) up to 10 s at 2400 Hz Communication interface IEC 61850-8-1/ LON / IEC 60870-5-103 Time synchronization Redundant power supply for central- and/or bay units Isolator supervision Differential current supervision Comprehensive self-supervision Dynamic Busbar replica with display of currents WEB - Server Testgenerator for commissioning & maintenance Remote-HMI Delay / Integrator function Binary logic and Flip-Flop functions Definite time over- and undercurrent protection Inverse time overcurrent protection Definite time over- and undervoltage protection Inverse time earth fault overcurrent protection Directional overcurrent definite time protection Directional overcurrent inverse time protection Three phase current plausibility Three phase voltage plausibility Test sequenzer Direct. sensitive EF prot. for grounded systems Direct. sensitive EF prot. for ungrounded or compensated systems Distance protection Autoreclosure Synchrocheck Transformer differential protection 2 winding Transformer differential protection 3 winding Thermal overload Peak value over- and undercurrent protection Peak value over- and undervoltage protection Definite time overfluxing protection Inverse time overfluxing protection Rate-of-change frequency protection Frequency protection Power protection
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Main functionality



Line Variant 1 (L-V1) 50/60Hz



Table 1 Overview of the functionalities REB500 / REB500sys
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Distributed busbar protection REB500 including line and transformer protection Mode of  installation



There are three versions of installing the numerical busbar protection REB500 and the numerical station protection REB500sys: Distributed installation In this case, the bay units (see Fig. 24) are installed in casings or cubicles in the individual switchgear bays distributed around the



Fig. 2



Distributed installation



Centralized installation 19" mounting plates with up to three bay units each, and the central processing unit are mounted according to the size of the busbar system in one or more cubicles (see Fig. 23). A centralized installation is the ideal solution



Fig. 3



Centralized installation



Combined centralized and distributed installation Basically, the only difference between a distributed and a centralized scheme is the mounting location of the bay units and therefore it is possible to mix the two philosophies.
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station and are connected to the central processing unit by optical fiber cables. The central processing unit is normally in a centrally located cubicle or in the central relay room.



for upgrading existing stations, since very little additional wiring is required and compared with older kinds of busbar protection, much more functionality can be packed into the same space.
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Distributed busbar protection REB500 including line and transformer protection System design



Bay unit (500BU03) The bay unit (see Fig. 4) is the interface between the protection and the primary system process comprising the main CTs, isolators and circuit-breaker and performs the associated data acquisition, pre-processing, control functions and bay level protection functions. It also provides the electrical insulation between the primary system and the internal electronics of the protection. The input transformer module contains four input CTs for measuring phase and neutral currents with terminals for 1 A and 5 A. Additional interposing CTs are not required, because any differences between the CT ratios are compensated by appropriately configuring the software of the respective bay units. Optional input transformer module also contains five input voltage transformers for the measurement of the three-phase voltages and two busbar voltages and recording of voltage disturbances or 6 current transformers for transformer differential protection. (see  Fig. 12). In the analog input and processing module, the analog current and voltage signals are converted to numerical signals at a sampling rate of 48 samples per period and then numerically preprocessed and filtered accordingly. Zero-sequence voltage and zero-current signals are also calculated internally. The Pro-



cess data are transferred at regular intervals from the bay units to the central processing unit via the process bus. Every bay unit has 20 binary inputs and 16 relay outputs. The binary I/O module detects and processes the positions of isolators and couplers, blocking signals, starting signals, external resetting signals, etc. The binary input channels operate according to a patented pulse modulation principle in a nominal range of 48 to 250 V DC. The PC-based HMI program provides settings for the threshold voltage of the binary inputs. All the binary output channels are equipped with fast operating relays and can be used for either signaling or tripping purposes (see contact data in Table 8). A software logic enables the input and output channels to be assigned to the various functions. A time stamp is attached to all the data such as currents, voltages, binary inputs, events and diagnostic information acquired by a bay unit. Where more binary and analog inputs are needed, several bay units can be combined to form a feeder/bus coupler bay (e.g. a bus coupler bay with CTs on both sides of the bus-tie breaker requires two bay units). The bay unit is provided with local intelligence and performs local protection (e.g. breaker failure, end fault, breaker pole discrepancy), bay protection (Main 2 or back-up bay protections) as well as the event and disturbance recording.
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Distributed busbar protection REB500 including line and transformer protection System design (cont´d)



In the event that the central unit is out of operation or the optical fiber communication is disrupted an alarm is generated, the bay unit will continue to operate, and all local and bay protection as well as the recorders (event and disturbance) will remain fully functional (stand-alone operation). The hardware structure is based on a closed, monolithic casing and presented in two mounting solutions: • Without local HMI: ideal solution if convenient access to all information via the central unit or by an existing substation automation system is sufficient. • With local HMI and 20 programmable LEDs (Fig. 5): ideal solution for distributed and kiosk mounting (AIS), since all information is available in the bay. For the latter option it is possible to have the HMI either built in or connected via a flexible cable to a fixed mounting position (see Fig. 28). In the event of a failure, a bay unit can be easily replaced. The replacement of a bay unit can be handled in a simple way. During system start-up the new bay unit requests its address, this can be entered directly via its local HMI. The necessary setting values and configuration data are then downloaded automatically. Additional plug-and-play functionality Bay units can be added to an existing REB500 system in a simple way.



Central unit (500CU03) The hardware structure is based on standard racks and only a few different module types for the central unit (see Fig. 4). The modules actually installed in a particular protection scheme depend on the size, complexity and functionality of the busbar system. A parallel bus on a front-plate motherboard establishes the interconnections between the modules in a rack. The modules are inserted from the rear. The central unit is the system manager, i.e. it configures the system, contains the busbar replica, assigns bays within the system, manages the sets of operating parameters, acts as process bus controller, assures synchronization of the system and controls communication with the station control system. The variables for the busbar protection function are derived dynamically from the process data provided by the bay units. The process data are transferred to the central processor via a star coupler module. Up to 10 bay units can be connected to the first central processor and 10 to the others. Central processors and star coupler modules are added for protection systems that include more than 10 bay units. In the case of more than 30 bay units, additional casings are required for accommodating the additional central processors and star coupler modules required. All modules of the central unit have a plugand-play functionality in order to minimize module configuration. One or two binary I/O modules can be connected to a central processing unit. The central unit comprises a local HMI with 20 programmable LEDs (Fig. 6), a TCP/IP port for very fast HMI500 connection within the local area network.



Fig. 5



Bay unit



Fig. 6
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Central unit
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Distributed busbar protection REB500 including line and transformer protection Functionality



Busbar protection The protection algorithms are based on two well-proven measuring principles which have been applied successfully in earlier ABB lowimpedance busbar protection systems:



where N is the number of feeders. The following two conditions have to be accomplished for the detection of an internal fault:



k st 



• a stabilized differential current measurement • the determination of the phase relationship between the feeder currents (phase comparison) The algorithms process complex current vectors which are obtained by Fourier analysis and only contain the fundamental frequency component. Any DC component and harmonics are suppressed. The first measuring principle uses a stabilized differential current algorithm. The currents are evaluated individually for each of the phases and each section of busbar (protection zone). k=1
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Tripping characteristic of the stabilized  differential current algorithm.
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IDiff  IK min where kst kst max IK min
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stabilizing factor stabilization factor limit.  A typical value is kst max = 0.80 differential current pick-up value



The above calculations and evaluations are performed by the central unit.  The second measuring principle determines the direction of energy flow and involves comparing the phases of the currents of all the feeders connected to a busbar section. The fundamental frequency current phasors 1..n (5) are compared. In the case of an internal fault, all of the feeder currents have almost the same phase angle, while in normal operation or during an external fault at least one current is approximately 180° out of phase with the others.



 ImI   n  arctan Ln  ReILn 



(5)



The algorithm detects an internal fault when the difference between the phase angles of all the feeder currents lies within the tripping angle of the phase comparator (see Fig. 8).



In Fig. 7, the differential current is



IDiff 



IDiff  k st max IRest



(1)



and the restraint current
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Distributed busbar protection REB500 including line and transformer protection Functionality (cont´d) Case 1: External fault = 144° Im
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This first timer operates in a stand-alone mode in the bay unit. If the fault still persists at the end of the second time delay, the breaker failure function uses the busbar replica to trip all the other feeders supplying the same section of busbar via their bay units.



Re



I2



= 36°



Characteristic of the phase comparator for determining energy direction



A remote tripping signal can be configured in the software to be transmitted after the first or second timer. Phase-segregated measurements in each bay unit cope with evolving faults.



The task of processing the algorithms is shared between the bay units and the central processing unit. Each of the bay units continuously monitors the currents of its own fee-der, preprocesses them accordingly and then filters the resulting data according to a Fourier function. The analog data filtered in this way are then transferred at regular intervals to the central processing unit running the busbar protection algorithms.



End fault protection In order to protect the “dead zone” between an open circuit-breaker and the associated CTs, a signal derived from the breaker position and the close command is applied.



Depending on the phase-angle of the fault, the tripping time varies at Idiff/Ikmin5 between 20 and 30 ms including the auxiliary tripping relay.



This function is performed in a stand-alone mode in the bay unit.



Optionally, the tripping signal can be interlocked by a current or voltage release criteria in the bay unit that enables tripping only when a current above a certain minimum is flowing, respectively the voltage is below a certain value. Breaker failure protection The breaker failure functions in the bay units monitor both phase currents and neutral current independently of the busbar protection. They have two timers with individual settings. Operation of the breaker failure function is enabled either: • internally by the busbar protection algorithm (and, if configured, also by the internal line protection, overcurrent or pole discrepancy protection features) of the bay level • externally via a binary input, e.g. by the line protection, transformer protection etc. After the delay of the first timer has expired, a tripping command can be applied to a second
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tripping coil on the circuit-breaker and a remote tripping signal transmitted to the station at the opposite end of the line.



The end fault protection is enabled a certain time after the circuit-breaker has been opened. In the event of a short circuit in the dead zone the nearest circuit-breakers are tripped.



Overcurrent function A definite time overcurrent back-up protection scheme can be integrated in each bay unit. (The operation of the function, if para-meterized, may start the local breaker failure protection scheme). This function is performed in a stand-alone mode in the bay unit. Current release criteria The current release criteria is only performed in the bay unit. It is effective for a busbar protection trip and for an intertripping signal (including end fault and breaker failure) and prevents those feeders from being tripped that are conducting currents lower than the setting of the current release criteria. Voltage release criteria The voltage criterion is measured in the bay unit. The function can be configured as release criterion per zone through internal linking in the central unit. This necessitates the existence of one set of voltage transformers per zone in one of the bay units. Tripping



Substation Automation Products



Distributed busbar protection REB500 including line and transformer protection is only possible if the voltage falls short of (U) the set value. Additionally this release criterion can be configured for each feeder (voltage transformers must be installed). For details see Table 22. Check zone criterion The check zone algorithm can be used as a release criterion for the zone-discriminating low-impedance busbar protection system. It is based on a stabilized differential current measurement, which only acquires the feeder currents of the complete busbar. The isolator / breaker positions are not relevant for this criterion. Neutral current detection I0 Earth fault currents in impedance-grounded systems may be too low for the stabilized differential current and phase comparison functions to detect. A function for detecting the neutral current is therefore also available, but only for single phase-to-earth faults. Pole discrepancy A pole discrepancy protection algorithm supervises that all three poles of a circuitbreakers open within a given time.



A disturbance record can be triggered by either the leading or lagging edges of all binary signals or by events generated by the internal protection algorithms. Up to 10 general-purpose binary inputs may be configured to enable external signals to trigger a disturbance record. In addition, there is a binary input in the central and the bay unit for starting the disturbance recorders of all bay units. The number of analog channels that can be recorded, the sampling rate and the recording period are given in Table 14. A lower sampling rate enables a longer period to be recorded. The total recording period can be divided into a maximum of 15 recording intervals per bay unit. Each bay unit can record a maximum of 32 binary signals, 12 of which can be configured as trigger signals. The function can be configured to record the pre-disturbance and post-disturbance states of the signals. The user can also determine whether the recorded data is retained or overwritten by the next disturbance (FIFO = First In, First Out).



This function monitors the discrepancy between the three-phase currents of the circuitbreaker.



This function is performed in a stand-alone mode in the bay unit (see page 7).



When it picks up, the function does not send an intertripping signal to the central unit, but, if configured, it starts the local breaker failure protection (BFP logic 3).



Note: Stored disturbance data can be transferred via the central unit to other computer systems for evaluation by programs such as PSM505 [3]. Files are transferred in the COMTRADE format.



This function is also performed in a standalone mode in the bay unit. Event recording The events are recorded in each bay unit. A time stamp with a resolution of 1ms is attached to every binary event. Events are divided into the three following groups:



After retrieving the disturbance recorder data, it is possible to display them graphically with PSM505 directly.



• test events



Communication interface Where the busbar protection has to communicate with a station automation system (SAS), a communication module is added to the central unit. The module supports the interbay bus protocols IEC 61850-8-1, IEC 60870-5103 and LON.



The events are stored locally in the bay unit or in the central unit.



The IEC 61850-8-1 interbay bus transfers via either optical or electrical connection:



Disturbance recording This function registers the currents and the binary inputs and outputs in each bay. Voltages can also be optionally registered (see Table 14).



• differential current of each protection zone



• system events • protection events



• monitoring information from REB500 central unit and bay units • binary events (signals, trips and diagnostic) • trip reset command
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Distributed busbar protection REB500 including line and transformer protection Functionality (cont´d)



• disturbance recording data (via MMS file transfer protocol) • time synchronization with Simple Network Time Protocol (SNTP) • two independent time servers are supported. Server 2 as backup time The LON interbay bus transfers via optical connection:



(protection zones). The system monitors any inconsistencies of the binary input circuits connected to the isolator auxiliary contacts and generates an alarm after a set time delay. In the event of an isolator alarm, it is possible to select the behavior of the busbar protection: • blocked



• differential currents of each protection zone



• zone-selective blocked



• binary events (signals, trips and diagnostic)



• remain in operation



• trip reset command • disturbance recording data (via HMI500)



Table 2



• time synchronization



N/O contact: “Isolator CLOSED”



N/C contact: “Isolator OPEN”



open



open



open



closed



OPEN



closed



open



CLOSED



closed



closed



CLOSED + delayed isolator alarm, + switching prohibited signal



The IEC 60870-5-103 interbay bus transfers via either optical or electrical connection: • time synchronization • selected events listed in the public part • all binary events assigned to a private part • all binary events in the generic part • trip reset command Test generator The HMI program (HMI500) which runs on a PC connected to either a bay unit or the central processing unit includes a test generator. During commissioning and system maintenance, the test generator function enables the user to: • activate binary input and output signals • monitor system response.



• blocked



• test the reclosure cycles



• remain in operation



The test sequencer enables easy testing of the bay protection without the need to decommission the busbar protection. Up to seven se-quences per test stage can be started. The sequences can be saved and reactivated for future tests. Isolator supervision The isolator replica is a software feature without any mechanical switching elements. The software replica logic determines dynamically the boundaries of the protected busbar zones
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Last position stored (for busbar protection) + delayed isolator alarm, + switching prohibited signal



Differential current supervision The differential current is permanently supervised. Any differential current triggers a timedelayed alarm. In the event of a differential current alarm, it is possible to select the behavior of the busbar protection:



• test the trip circuit up to and including the circuit-breaker • establish and perform test sequences with virtual currents and voltages for the bay protection of the REB500sys



Isolator position



• zone-selective blocked



Trip redirection A binary input channel can be provided to which the external signal monitoring the circuit-breaker air pressure is connected. Tripping is not possible without active signal. When it is inactive, a trip generated by the respective bay unit is automatically redirected to the station at the opposite end of the line and also to the intertripping logic to trip all the circuit-breakers connected to the same section of busbar. The trip redirection can also be configured with a current criterion (current release criteria).
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Distributed busbar protection REB500 including line and transformer protection Human machine interface (HMI) The busbar protection is configured and maintained with the aid of human machine interfaces at three levels. Local HMI The local display interface installed in the central unit and in the bay units comprises: • a four-line LCD with 16 characters each for displaying system data and error messages • keys for entering and display as well as 3 LEDs for the display of trips, alarms and normal operation. • in addition 20 freely programmable LEDs for user-specific displays on the bay unit 500BU03 and central unit 500CU03. The following information can be displayed: • measured input currents and voltages • measured differential currents (for the busbar protection) • system status, alarms • switchgear and isolator positions (within the busbar protection function) • starting and tripping signals of protection functions



Additional functionalities



Bay level functions These functions are based on the well established and well-proven functions built in the ABB line and transformer protection. The bay level functions contain all the relevant additional functions, which are normally requested of a line and transformer protection scheme.



External HMI (HMI500) More comprehensive and convenient control is provided by the external HMI software running on a PC connected to an optical interface on the front of either the central unit or a bay unit. The optical interface is completely immune to electrical interference. The PC software facilitates configuration of the entire busbar protection, the set-ting of parameters and full functional checking and testing. The HMI500 can also be operated via the LON Bus on MicroSCADA for example, thus eliminating a separate serial connection to the central unit. The HMI runs under MS WINDOWS NT, WINDOWS 98, WINDOWS 2000 and WINDOWS XP. The HMI500 is equipped with a comfortable on-line help function. A data base comparison function enables a detailed comparison between two configuration files (e.g. between the PC and the central unit or between two files on the PC). Remote HMI A second serial interface at the rear of the central unit provides facility for connecting a PC remotely via either an optical fiber, TCP/IP or modem link. The operation and function of HMI500 is the same whether the PC is connected locally or remotely.



The line protection functions (L-V1 - L-V7) are used as Main 2 or back-up for lines as well as for transformer bays. The transformer protection functions (T-V1 - T-V4) are used as Group 2 or back-up bay protection for transformer bays or as an independent T-Zone protection.
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Distributed busbar protection REB500 including line and transformer protection Additional functionalities (cont´d)



High-speed distance protection • Overcurrent or underimpedance starters with polygonal characteristic • Five distance zones (polygon for forwards and reverse measurement) • Load-compensated measurement • Definite time overcurrent back-up protection (short-zone protection)



Transformer differential protection • For two- and three-winding transformers



• System logic



• Auto transformers



- switch-onto-fault



• Three-phase function



- overreach zone



• Current-adaptive characteristic



• Voltage transformer circuit supervision • Power swing blocking function • HF teleprotection. The carrier-aided schemes include:



• High stability for external faults and current transformer saturation • No auxiliary transformers necessary because of vector group and CT ratio compensation



- permissive underreaching transfer tripping



• Inrush restraint using 2nd harmonic



- permissive overreaching transfer tripping



The transformer differential protection function can also be used as an autonomous T-zone protection in a 1½ breaker scheme.



- blocking scheme with echo and transient blocking functions • Load-compensated measurement - fixed reactance slope - reactance slope dependent on load value and direction (ZHV here 11 feeders plus communication interface)



Central unit with redundant power supply



10.0 kg



Basic version Fig. 28



Sample  specification



Basic version with HMI



Possible arrangement of the bay unit with HMI



Combined numerical bay and station protection with extensive self-monitoring and analog/digital conversion of all input quantities. The architecture shall be decentralized, with bay units and a central unit. It shall be suitable for the protection of single and double busbar as well as for the protection (Main 2 or back-up) of incoming and outgoing bays, lines, cables or transformer bays. The hardware shall allow functions to be activated from a software library:
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Classic version



• Busbar protection scheme based on lowimpedance principle and at least two independent tripping criteria • End fault protection • Breaker failure protection • Breaker pole discrepancy • Additional criteria for the busbar protection as overcurrent or voltage release • Over-/undercurrent and over-/undervoltage back-up bay function (overcurrent directional or non-directional)
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Distributed busbar protection REB500 including line and transformer protection • Distance protection function with all relevant additional features, such as switch-onto-fault, teleprotection schemes, voltage supervision, power swing blocking



No auxiliary CTs are necessary and the system contains internal check of the voltage and current circuits. The adaptation of the CTratio is done by software.



• Earth fault directional function based on zero components with separate communication scheme or using the same channel as the distance protection



A modern human machine interface shall allow the allocation of input and output signals.



• Directional sensitive earth fault protection for ungrounded or compensated systems • Autoreclosure function, single/three pole and multi-shot • Synchrocheck function with the different operation modes (dead line and /or dead bus check) • Thermal overload protection • Peak value over-/undervoltage function • Transformer differential protection for the protection of two or three-winding transformers and autotransformers



Ordering



Communication via computer or via interface to monitoring or control systems allows the actual configuration of the whole busbar to be displayed. Event and disturbance recording shall be included, collection of data in the bay units, comprehensive recording available for the whole station in the central unit. The proposed system shall be easily extensible, in case of extensions in the substation.



Ordering When sending your enquiry please provide the short version of the questionnaire on page 55 in this data sheet together with a single-line



diagram of the station. This will enable us to submit a tender that corresponds more accurately to your needs.
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Distributed busbar protection REB500 including line and transformer protection Ordering (cont’d)



Ordering code REB500-CU03-V76 -S



-P



-B



-CA



-CB



Equipped for 10 bay units 20 bay units 30 bay units 40 bay units, incl. 2nd rack 50 bay units, incl. 2nd rack 60 bay units, incl. 2nd rack



10 20 30 40 50 60



Red. Power Supply No Yes, for 1-30 bay units Yes, for 1-60 bay units



0 1 2



2nd Binary Input Module No (12 inputs / 9 outputs) Yes (24 inputs /18 outputs)



0 1



Communication Interface A No LON IEC 103 IEC 61850-8-1



0 1 2 3



Communication Interface B No LON IEC 103 IEC 61850-8-1
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Distributed busbar protection REB500 including line and transformer protection Short questionnaire



mandatory ordering information



Accessories HMI software HMI500 Ver. 7.50/7.60 Operator



Quantity



1MRB260027R0076



HMI500 Ver. 7.50/7.60 Configurator *



Quantity



1MRB260027R0176



* HMI500 Configurator is including software license for 4 users (authorization by serial number). Please note license is only provided for trained customers!



Central unit module 500CIM06



Communication card IEC 103 ,IEC 61850



Quantity



1MRB150077R0111



500CIM06



Communication card IEC 103 ,IEC 61850 , LON



Quantity



1MRB150077R0112



500CPU05



Processor unit complete



Quantity



1MRB150081R0001



500BIO01



Binary I/O card



Quantity



1MRB150005R0001



500PSM03



Power supply 100 W



Quantity



1MRB150038R0001



500SCM01



Star coupler module



Quantity



1MRB150004R0001



Operating instructions REB500/REB500sys in English



Quantity



1MRB520292-Uen



2 core FO-cable *5.00 m, indoor, ready made incl. 4 connectors



Quantity



HESP417456R0005



2 core FO-cable *10.00 m, indoor, ready made incl. 4 connectors



Quantity



HESP417456R0010



2 core FO-cable *20.00 m, indoor, ready made incl. 4 connectors



Quantity



HESP417456R0020



2 core FO-cable *100.00 m, indoor, ready made incl. 4 connectors Quantity



HESP417456R0100



Manuals



Fiber optic cables
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Distributed busbar protection REB500 including line and transformer protection Ordering (cont’d) LHMI



-A 500HMI03 * 0.5REB500-BU03-V7-C m, local HMI with 0.5 m cable



-P



500HMI03 * 3 m, local HMI with 3 m cable



-F



-BB Quantity -IO -R Quantity



-OC -BFP -EFP 1MRB150073R0052



-PD



-DR



-L



-T



1MRB150073R0302



Line protection No Line variant 1 (L-V1) Miscellaneous Line variant 2 (L-V2) 500OCC02 Converter cable (serial) HMI-PC Line variant 3 (L-V3) 500OCC03 Converter cable (USB) HMI-PC Line variant 4 (L-V4) Line variant 5 (L-V5) Line variant 6 (L-V6) Mounting parts Line variant 7 (L-V7) Cover plate 4R



Transformer protection Cover plate 8R Mounting plate 19" No



4R (4 divisions)



Quantity



0 1 2 1MRB380084R0001 3 1MRB380084R0003 4 5 6 7 1MRB400164 R0004



8R (8 divisions)



Quantity



1MRB400164 R0008



Quantity



1MRB400299 P0101 0



Quantity Quantity



Transformer variant 1 (T-V1) Transformer variant 2 (T-V2) Transformer variant 3 (T-V3) Transformer variant 4 (T-V4)



1 2 3 4



Mounting plate 19", 7U, max. 3 500BU03,  no display cut-out Mounting plate 19"



Quantity



1MRB400299 P0103



HMI Cover plate for mounting on unused dis- Quantity play cut-outs



1MRB400304 R0101



Quantity



1MRB400130 P0101



Mounting plate 19", 7U, max. 3 500BU03, with display cut-out HMI Cover plate Mounting plate 19"



Mounting plate 19", 7U, 1 x 500BU03 classic cut out
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Distributed busbar protection REB500 including line and transformer protection Short questionnaire 1. Client



Client



Station



Client's reference



Client's representive, date



2. ABB (filled in by ABB)



Tender No.:



Order No.:



Sales Engineer



Project Manager



3. Binding Single line diagram



Diagram No.



Date



System Voltage [kV]



Neutral Grounding Solidly grounded Isolated Compensated Low resistance gr.



Rev. Index



Rev. Date



Remark : This attachment is absolutely essential !



(must show location and configuration of spare bays)



4. HV System



Frequency [Hz]



Switchgear



1-1/2 Breaker Ring bus Transfer bus



Circuit Breaker type AIS



5. Trip circuits



Busbar configuration Single Double Triple Quadruple



GIS



Single pole



Three pole



Tripping method One trip coil Distributed CU loose delivered



6. Type of installation



Two trip coils Centralized CU and BU loose delivered



BU loose delivered



Distributed CU mounted in cubicle



Centralized CU and BU mounted in cubicles



BU mounted in cubicles



mandatory ordering information



Accessories HMI software



HMI500 Ver. 7.60 Operator



Quantity



1MRB260027R0076



HMI500 Ver. 7.60 Configurator *



Quantity



1MRB260027R0176



* HMI500 Configurator is including software license for 4 users (authorization by serial number).  Please note license is only provided for trained customers! Central unit module



500CIM06



Communication card IEC 103 ,IEC 61850



Quantity



1MRB150077R0111



500CIM06



Communication card IEC 103 ,IEC 61850 , LON



Quantity



1MRB150077R0112



500CPU05



Processor unit complete



Quantity



1MRB150081R0001



500BIO01



Binary I/O card



Quantity



1MRB150005R0001



500PSM03



Power supply 100 W



Quantity



1MRB150038R0001



500SCM01



Star coupler module



Quantity



1MRB150004R0001



Operating instructions REB500/REB500sys in English



Quantity



1MRB520292-Uen



2 core FO-cable *5.00 m, indoor, ready made incl. 4 connectors



Quantity



HESP417456R0005



2 core FO-cable *10.00 m, indoor, ready made incl. 4 connectors



Quantity



HESP417456R0010



2 core FO-cable *20.00 m, indoor, ready made incl. 4 connectors



Quantity



HESP417456R0020



2 core FO-cable *100.00 m, indoor, ready made incl. 4 connectors Quantity



HESP417456R0100



Manuals



Fiber optic cables
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Distributed busbar protection REB500 including line and transformer protection Ordering (cont’d) LHMI



500HMI03 * 0.5 m, local HMI with 0.5 m cable



Quantity



1MRB150073R0052



500HMI03 * 3 m, local HMI with 3 m cable



Quantity



1MRB150073R0302



Miscellaneous



500OCC02 Converter cable (serial) HMI-PC



Quantity



1MRB380084R0001



500OCC03 Converter cable (USB) HMI-PC



Quantity



1MRB380084R0003



Mounting parts



Cover plate 4R



4R (4 divisions)



Quantity



1MRB400164 R0004



Cover plate 8R



8R (8 divisions)



Quantity



1MRB400164 R0008



Quantity



1MRB400299 P0101



Quantity



1MRB400299 P0103



HMI Cover plate for mounting on unused dis- Quantity play cut-outs



1MRB400304 R0101



Quantity



1MRB400130 P0101



Mounting plate 19"



Mounting plate 19", 7U, max. 3 500BU03,  no display cut-out Mounting plate 19"



Mounting plate 19", 7U, max. 3 500BU03, with display cut-out HMI Cover plate Mounting plate 19"



Mounting plate 19", 7U, 1 x 500BU03 classic cut out
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Distributed busbar protection REB500 including line and transformer protection Mounting parts



Mounting plate 19"



Quantity



1MRB400130 P0102



Mounting plate 19", 7U, 2 x 500BU03 classic cut out



Other relevant publications



[1] CT requirements for REB500 / REB500sys



1KHL020347-AEN



[2] Application description REB500sys



1MRB520295-Aen



[3] Data sheet PSM505



1MRB520376-Ben



Operating instructions REB500 / REB500sys



1MRB520292-Uen



Data sheet RESP07



1KHA005034-BEN



Reference list REB500



1MRB520009-Ren



Ordering questionnaire REB500



1MRB520371-Ken
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Distributed busbar protection RelionÂ® REB500 Ver. 7.60 

Centralized protection solution with IEDs in one cubicle. â€¢ Fiber-optic connections between central unit and bay unit. IED. â€¢ Interference-proof data transfer with ...
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Distributed Smart Cameras - The Distributed Systems Group 

tiert, welche bei der Entwicklung von DSC Plattformen entstehen und deren. Einsatz behindern kÃ¶nnen. Zum Schluss wird das Thema nochmals zusammen-.
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Hazardous Location ABB - ABB Group 

Release. 13.08.08. Zeiger. 21.03.06. 1.00. -----. Non â€“ Hazardous Location. Hazardous Location. < 250 V. Barrier. Galvanic Isolator. â€œ 2 wire hookupâ€�. 1. 2. 3. 4. 5.










 


[image: alt]





Robuste Produktion - ABB Group 

ZustandsÃ¼berwachung von Betriebs-. Die erfassten Daten ..... erheblich zur Steigerung der ProduktivitÃ¤t und Betriebs- sicherheit bei. ...... Redaktioneller Berater.
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Pressemitteilung - ABB Group 

09.09.2014 - Aktie (EPS) um 10-15 Prozent sowie eine attraktive .... www.abb.com/news sowie auf der Homepage von ABB Investor Relations unter ...
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1 ... - ABB Group 

If you have already installed the ABB Automation Builder 1.0 or newer, you can perform ..... system library AY1LB functi
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rs_case study_foxconn_en.indd - ABB Group 

ming path and reduce cycle time in RobotStudio before starting production. This has changed our workflow and improved our productivity. Pro- duction time has ...
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Transformer challenges - ABB Group 

history and diagnostic measurements and evaluation. 1. Transformer screening .... short-circuit strength than the older ones no clear time dependence in the.
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ABB PCD Control Protection Curves 

and IPICKUP is the PCD minimum trip setting. Table 2. ANSI Curves. Value of Constants. ANSI Curve. A. B. C. P. D. E. Ext
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Pressemitteilung - ABB Group 

23.07.2014 - Jetzt liefern wir Ergebnisseâ€œ, sagte ..... Der unverwÃ¤sserte Gewinn je Aktie lag im zweiten Quartal bei USD 0,28 gegenÃ¼ber ..... Verkauf von.
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FM Approvals - ABB Group 

Group AB: Uo (Voc) = 6.5V, Io (lsc) = 25.0mA, P0 = 38mW, Co (Ca) = 1.55pF, Lo (La) = 5mH. Group CD: U0 (Voc) = 6.5V, lo (lsc) = 25.0mA, P0 = 38mW, Co (Ca) ...
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Application manual - ABB Group 

The data, examples and diagrams in this manual are included solely for the concept or product description and are not to be deemed as a statement of guaranteed properties. All persons responsible for applying the equipment addressed in this manual mu
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SACE Isomax S ABB SACE - ABB Group 

the one included in the motor operator KIT. Anmerkungen ... the connector with the one contained in the oper- ating mechanism .... cated way. Fix by means of ...
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Elektrisches Bremsen - ABB Group 

Der Strom ist die primÃ¤re Komponente, die die Kosten bei Niederspannungs- ...... DPF: Grundschwingungs-Verschiebungsfaktor definiert als CosÏ†1, wobei Ï†1 ...
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Producción estable - ABB Group 

Para reducir la separación entre arrancadores suaves y acciona- mientos, ABB ha equipado el. PSTX con muchas de las cara
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Pressemitteilung - ABB Group 

17.06.2013 - Page 1 ... Konzernleitungsmitglied fÃ¼r die Division Industrieautomation und Antriebe, einstimmig zum neuen CEO ernannt. Er wird die Nachfolge von Joe Hogan im Rahmen eines ... Spiesshofer initiierte in seiner Division eine fokussierte E
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instruction manual - ABB Group 

option up to 250oF. ..... Note C: Cam operated microswitch option for TZIDC cannot be used in hazardous areas that ... when the cylinder is put into operation.
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Transformadores secos ABB Zaragoza - ABB Group 

Muy apto para zonas húmedas y/o contaminadas. ▫ No existe ... Mejor resistencia a efectos térmicos y dinámicos de ... ba
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SACE Isomax S ABB SACE - ABB Group 

b) Targa dello schema elettrico (applicata sul fianco dell'interruttore) c) Targa delle caratteristiche d) Targa degli s
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Pressemitteilung - ABB Group 

09.09.2014 - Beteiligung der AktionÃ¤re an starker Cash-Generierung durch AktienrÃ¼ckkauf in .... Dividende, wertschÃ¶pfende Akquisitionen und zusÃ¤tzliche ...










 


[image: alt]





modular systems - ABB Group 

[PDF]modular systems - ABB Grouphttps://abblibrary.s3.amazonaws.com/.../9AKK106103A5750%20v2%20-%20Subesta...En cachécon
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UniAir - ABB Group 

... maintenance of metal-enclosed standardized medium voltage switchboards ..... avvertire immediatamente ABB (direttame










 


[image: alt]





SPA Gateway - ABB Group 

30.10.1997 - The selection of the SPA interface type is done by the ... In this application it must be noted that one gateway can handle max. 16 analog inputs ...
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SACE Isomax S ABB SACE - ABB Group 

4. Collegamento del circuito di potenza. 5. Norme di impiego. 6. Messa in servizio. 7. Inteventi per eventuali anoma- li
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