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PROTECTION RELAYS TEST UNIT

TENDER SPECIFICATIONS

ERP-UB unit designed for comprehensive investigations into the theory and practice of electrical power system protection.
This unit is common for the relays modules type “ERP” : 

ERP-SFT.  Overcurrent and Earth Fault Protection Relay Module.

ERP-SDND. Directional/Non Directional Overcurrent Protection Relay Module.
ERP-PDF.  Differential Protection Relay Module.
ERP-MA. Feeders Management Relay Module.
ERP-PD.  Distance Protection Relay Module.
and can use one or more relays.

Floor-standing unit, mounted in anodized aluminium structure and panels in painted steel (epoxy paint), enabling wide range of protection relay investigations.

It uses genuine industrial application relays, not simulations, with full range of safety features incorporated throughout.

Diagrams on the unit enable students to set up and perform practices and experiments with minimal supervision.
Comprehensive controls, transformers, supplies  and instrumentation.

Modern, ergonomic and practical design which includes desk space for users or students to work on, and mounting area for relays.
It is supplied with relay support software.

This Unit consists of this main parts:

Main connections, control and measurement board:

This board has two parts: left hand, right hand and common emergency stop switch in the centre of them.
Elements of the board left hand part:

Input/Output signals exchange connector and relay trip indicator.
Fixed three-phase voltage output terminals.

Power supply security connection key switch.

Second fixed three-phase voltage output terminals.

Variable three-phase voltage output terminals. (0-400 Vac).
Measurements power analyzer.

Variable three-phase current output terminals. (0-10 Amp.).

Six current transformers with transformation relation 50/5 CT= 10.
Three voltage transformers with transformation relation:

Primary= 400/3.
Secondary= 1103.

PT= Primary/Secondary= 3.64.

Emergency stop switch.

Elements of the board right hand part:

Input/Ouput signals exchange connector and relay trip indicator.

Fixed three-phase voltage output terminals.

Power supply security connection key switch.

Second fixed three-phase voltage output and transformer input terminals.
Transformer Primary Voltage Tap Changer© selector.

Transformer Secondary connection type selector. Wye/Star.
Measurements power analyzer.

Transformer three-phase voltage output terminals.
Load connection type selector. Wye/Star.

Wye and Star Load terminal connectors.

Six current transformers with transformation relation 10/5 CT= 2.
Three voltage transformers with transformation relation:
Primary= 400/3.

Secondary= 1103.

PT= Primary/Secondary= 3.64.
Emergency stop switch.

Three-phase Voltage Regulation Dial Selector.
Three-phase Load Regulation Dial Selector.
Unit Power Supply and Protection:

Three-phase Power Supply.

Current Source Overload Thermal Protection.
Left Board Part Magnetoghermal Protection.

Right Board Part Magnetothermal Protection.

Left Board Part Voltage Measurement Circuit Protection.

Right Board Part Voltage Measurement Circuit Protection.

Control Circuits Magnetothermal Protection.

Transmission Lines Simulation Module:

Module in steel box with carrying handles (dimensions: 490 x 450 x 470 mm. approx., weight:10 Kg. approx.)

This module represents basic concepts of the Electric Energy high-voltage three-phase transmission lines operation. It simulates a value modifying concentrated parameter line that allows different configurations and consists on three conductor line (R, S, T) and a Neutral or return line (N).

Each of the phases is represented, following the concentrated parameters theoretical model, through a resistance series association and inductance, along with a parallel association between each one of them in a capacitance effect.

A way to reduce the earth short circuit current is to have impedance in the neutral-to-ground connections. This impedance has no repercussion in the normal functioning of the network but they introduce a repercussion in the increase of 3x Zo (impedance on the zero sequence component), which reduces the short circuit current.

The return line is simulated through small value impedance that has a resistive-inductive characteristic. To simplify the effect, being a despicable inductance, it will be simulated with a pure 10 resistance.

The phases have two terminals at the input and two at the output, and they are connected at the interior. Through one of them the module will be supplied. Through the last one the natural circuit will continue to the load module, the bar module, the transformer, etc. There are additional terminals for assembly of protection relay or other parallel configurations.

The supply of this unit will be done through line terminals (R, S, and T) and the neutral (N) through a 400V three-phase supply and it will be controlled by an power-circuit breaker of 4 poles placed between the supply and the lines module.

In the phases we can distinguish different resistance and inductance values, being able to simulate different length transport lines.

The resistive part is formed by two resistance values of 15 and 33, with the possibility of making parallel-series connections between them, obtaining two additions resistive values of 10.31 and 48.

The inductive part consists on a multistage coil of despicable resistance. In which it is possible to choose one of the following values: 33 mH, 78 mH, 140 mH, 193 mH, 236 mH

The capacitive part will be divided into capacitance between conductors and capacitance between line and ground.

The capacitance between conductors is simulated with a pair of condensators at the beginning and at the end of the line with different values: 0.5 F and 1 F for each conductor.

The capacitance between conductor and ground is 1 F and 2 F, also at the beginning and at the end of the line.

With all this values it is possible to simulate a great number of line configurations, beginning with different line distances with different types of conductor, through the unbalanced lines with different conductors groups (Simplex, Duplex, Triplex and Cuadruplex). At the same time it is possible to simulate transient state with different short-circuits injection using the Fault Injection Module.

This module is protected with a grounding connection that comes from the metallic caging and that is accessible through a terminal in the front of the module.

Fault Injection Module:

Module in steel box with carrying handles (dimensions: 490 x 330 x 310 mm. approx, weight: 10 Kg.)

The module have the possibility to inject different kind of short-circuits, in any point of the ERP-UB including line module, directly or through a variable pure resistive element. Employing this element we can analyze the different protection elements functionality with different fault intensity.

The short-circuit injection possibility are:

Three-pole short-circuit.

Two-pole short-circuit.

Two-pole-ground short-circuit.

Single-pole-ground short-circuit.

Test circuits:

Configurable power transformer test circuit.

Configurable load test circuit.

Configurable measurement test circuit.

Relays test area.

Cables and Accessories, for normal operation.

Manuals:

This unit is supplied with the following manuals: Required Services, Assembly and Installation, Starting-up, Safety, Maintenance, Sofware and Practices, including unit description and procedure.

*Dimensions: 1250 x 800 x 1200 mm. approx.  Weight: 400 Kg. approx.

EXERCISES AND PRACTICAL POSSIBILITIES
Some Practical Possibilities of the Unit:
1.-
A wide range of practices and investigations into the performance and characteristics of a variety of different industrial application relays.
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