EDIBON

Edition:ED01/23
Date:September/2023
AEL-SST-01
SWITCHING IN TRANSMISSION AND DISTRIBUTION SUBSTATIONS APPLICATION

TENDER SPECIFICATIONS
The “AEL-SST-01” application includes the following elements:

    • N-ALI01. Industrial Main Power Supply Module. 

           Supply voltage: 400 VAC, 3PH + N. 

           ON / OFF removable key. 

           Output voltage connections: 

               Three-phase + Neutral: 400 VAC. 

               Single-phase: 230 VAC. 

           Three-phase supply hose with IP44 3PN+E 32 A 400 V connecting plug. 

           Differential magnetothermal 4 poles, 25 A, 30 mA AC 6 KA. 

           Emergency stop push button. 

• N-EALD. Electrical Network Analyzer Module with Oscilloscope and Data Acquisition.

The network analyzer module allows fulfilling measurements, displaying and analyzing all the parameters of the AC electrical networks. It has an LCD screen and push-buttons for the navigation through the different menus. It includes a specific software for monitoring current and voltage curves, harmonics display, tariffs programming, alarms programming and electrical parameters storage. 

Features: 

    Multifunctional three-phase power meter:

        Three-phase and single-phase voltage. Up to 690 VAC L-L.

        Line and neutral nominal current: 10 A.

        Active, reactive and apparent power.

        Suitable frequencies: 25 Hz, 50 Hz, 60 Hz and 400 Hz.

        Display of the V-I vector diagram. 

        Supply voltage: 85 – 265 VAC.

    Energy quality control:   

        Current and voltage individual harmonics measurement. Up to the 40th harmonic. 

        Voltage and THD current, TDD current and K-Factor.

        Maximums and minimums display.

        Waveforms display, 128 samples/sec.

    Events and data storage: 

         Harmonics analyzer:

             Voltage and THD current, TDD current and K-Factor, up to the 40th harmonic. 

             Current and voltage harmonic spectrum and angles.

         Tariff programming: 

             Class 0.5S IEC 62053 – 22, active and reactive power in four quadrants. 

             Measurement of the total and per phase three-phase active, reactive and apparent powers.

             Usage time, four energy/demand records of total tariffs.

             Eight tariffs, four seasons and four types of days.     

             Automatic daily report of energy consumption maximums and minimums. 

         Communications:

             RS – 485 communication port.   

    • N-BUS08. Distribution Busbar Module (4 units).  

           Supply voltage: single-phase 230 VAC.

           Double busbar typology, with two disconnectors and one circuit breaker. 

           Two interconnection terminals.

           One power input/output to connect lines, generation, loads, etc.

           Two push-buttons by each disconnector/circuit breaker to open and close them.

           State indications lamps:

               Two lamps to indicate the state of busbars.

               Three pilot-lights to indicate the state of the circuit breaker and the disconnectors.

           Two Ethernet connections. 

    • N-BUS09. Coupling Busbar Module. 

           Supply voltage: single-phase 230 VAC.

           Double busbar typology, with two disconnectors and one circuit breaker. The circuit breaker open and close the circuit between the two busbars.

           Two interconnection terminals.

           Two push-buttons by each disconnector/circuit breaker to open and close them.

           State indications lamps:

               Two lamps to indicate the state of busbars.

               Three pilot-lights to indicate the state of the circuit breaker and the disconnectors.

           Two Ethernet connections. 

     • N-PSM. Power Switch Module. 

           Supply voltage: single-phase 230 VAC. 

           Power terminals: 

               Four power input terminals (3PH + N). 

               Four power output terminals (3PH + N). 

           Auxiliary contacts: 

               One “NO” contact. 

               One “NC” contact. 

           Two push-buttons to open/close the power terminals and auxiliary contacts. 

           Two control contacts of 24 VDC. 

           Two voltage supply outputs of 24 VDC.  

    • N-REL09. Time Electronic Relay against Overcurrents Module (0-16 A). 

           Overcurrent electronic relay.

           Overload protection.

           Range: 0 – 16 A.

           Test and reset function.

           NO / NC contact.

           Timing.

Required elements (Not included):

    • N-REFT/3C. 3 x 300 W Three-Phase Configurable Resistors Module.           

           Configurable star and delta connections. 

           Three banks with three three-phase resistors of 1600 Ω. 

           Nominal voltage: 40 VAC. 

           Nominal power: 3 x (3 x 100) W. 

    • N-INDT/3C. 3 x 300 Var Three-Phase Configurable Inductances Module.  

           Configurable star and delta connection. 

           Inductance: 3 x (3 x 5) H. 

           Nominal voltage: 400 VAC. 

           Nominal power: 3 x (3 x 100) Var. 

           Supply voltage: 230 VAC. 

           Common point of normally close/open contacts.

    • N-CAR19T/3C. 3 x 300 Var Three-Phase Configurable Capacitors Module.

           Configurable star and delta connection. 

           Three banks with three three-phase capacitors of 2 µF. 

           Nominal voltage: 400 VAC. 

           Nominal power: 3 x (3 x 100) Var. 

Additional recommended elements (Not included):  

    • N-AE1. Transmission Line Simulator Module. 

           Return line of 10 Ohm.

           The resistive part: two resistance values of 15 Ohm and 33 Ohm with the next possible connections:

               Only one:

                   15 Ohm.

                   33 Ohm.

               Series:

                   48 Ohm.

               Parallel: 

                   10.31 Ohm.

           The inductive part:

               Possibilities: 

                   33 mH, 78 mH, 140 mH, 193 mH, 236 mH.

           The capacitance between conductors:

               0.5 µF and 1 µF for each conductor.

           The capacitance between conductor and ground:

               1 µF and 2 µF, also at the beginning and at the end of the line. 

     • TRANS3/5KGR. Grid Transformer, 400/400 VAC, 5 kVA.

           Three-phase network transformer. 

           Nominal power: 5 kVA. 

           Primary winding voltage: 400 VAC Δ. 

           Secondary winding voltage: 400 VAC Y. 

           Signal connector for motorized voltage regulation control. 

    • N-ERP-MF01. Digital Fault Simulator Module.

It allows injecting different single-phase, two-phase and three-phase faults, with or without impedance, at the desired point through the fault and line terminals.

           Trip time potentiometer.

           Ethernet connection: two communication ports for SCADA remote control. 

     • N-TOPR. Time Overcurrent Protection Relay Module. 

           Nominal frequency: 50 / 60 Hz. 

           Thermal load capacity of current circuit: 

               Surge current (half-wave) 250 x IN. 

                   For 1s 100 x IN. 

                   For 10s 30 x IN continuous. 

               4 x IN. 

           Output relay: 

               Switch-on current: 20 A. 

               Nominal current: 5 A. 

               Maximum contact capacity: 

                   1250 VA/DC; 120 W/DC, Ohm. 

                   500 VA/AC; 75 W/DC, inductive. 

               Trip parameters: 

                   I > 0.5 – 2 x IN. 

                   I > 1 –15 x IN. 

                   tI > 0 – 100s. 

                   tI > 0 – 2.5s. 

     • N-BCT. Balancing Transformer Module.

           Transformer ratio: 10 / 5 A.

           Fuses: 4 x 16 A.

           3 x current tansformers.

    • All necessary cables to realize the practical exercises are included.

Cables and accessories, for normal operation. 

Manuals:

    This unit is supplied with the following manuals: Required services, Assembly and Installation, Starting-up, Safety, Maintenance & Practices manuals.

- Dimensions:  1000 x 400 x 1600 mm approx. (39.37 x 15.75 x 62.99 inches approx.) - Weight: 100 Kg approx. (220 pounds approx.)
EXERCISES AND PRACTICAL POSSIBILITIES
  1.- Basic wiring of double busbar substation.

  2.- Double busbar coupling maneuver.

  3.- Operation logic with circuit breakers and disconnectors in a double busbar substation.

  4.- Load sharing with different feeders.

  5.- Busbar changeover without interruption. 

Some practical exercises with the additional recommended elements:

  6.- Automatic opening of circuit breakers and disconnectors through overcurrent relay.

  7.- Voltage drop as a function of line length.

  8.- Voltage drop as a function of the power factor of the load.

  9.- Capacitive and inductive power losses on a line.

10.- Compensation of the power factor with capacitors bench.

Some practical exercises with AEL-BSGC smart grid application and other smart grids: 

11.- Remote coupling maneuver of double busbar with SCADA.

12.- Remote control operations logic with circuit breakers and disconnectors in switching substations with SCADA.

13.- Remote busbar changeover maneuver without interruption of supplying with SCADA.

14.- Voltage drop at the line as function of line length with SCADA.

15.- Voltage drop at the line as function of the power factor of the load with SCADA.

16.- Capacitive and inductive power losses on a line with SCADA. 

17.- Load sharing with different feeders with SCADA.

18.- Remote control operations with circuit breakers and disconnectors with SCADA.

19.- Remote electrical measurements in several points of switching substation with SCADA.

- Several other exercises can be done and designed by the user.
Optional
AEL-SST-01/ICAI. Interactive Computer Aided Instruction Software:

This complete software package consists of an Instructor Software (EDIBON Classroom Manager - ECM-SOF) totally integrated with the Student Software (EDIBON Student Labsoft - ESL-SOF). Both are interconnected so that the teacher knows at any moment what is the theoretical and practical knowledge of the students.
- ECM-SOF. EDIBON Classroom Manager (Instructor Software).

ECM-SOF is the application that allows the Instructor to register students, manage and assign tasks for workgroups, create own content to carry out Practical Exercises, choose one of the evaluation methods to check the Student knowledge and monitor the progression related to the planned tasks for individual students, workgroups, units, etc... so the teacher can know in real time the level of understanding of any student in the classroom.

Innovative features: 

• User Data Base Management. 

• Administration and assignment of Workgroup, Task and Training sessions. 

• Creation and Integration of Practical Exercises and Multimedia Resources. 

• Custom Design of Evaluation Methods. 

• Creation and assignment of Formulas & Equations. 

• Equation System Solver Engine. 

• Updatable Contents. 

• Report generation, User Progression Monitoring and Statistics.
- ESL-SOF. EDIBON Student Labsoft (Student Software).

ESL-SOF is the application addressed to the Students that helps them to understand theoretical concepts by means of practical exercises and to prove their knowledge and progression by performing tests and calculations in addition to Multimedia Resources. Default planned tasks and an Open workgroup are provided by EDIBON to allow the students start working from the first session. Reports and statistics are available to know their progression at any time, as well as explanations for every exercise to reinforce the theoretically acquired  technical knowledge.

Innovative features: 

• Student Log-In & Self-Registration. 

• Existing Tasks checking & Monitoring. 

• Default contents & scheduled tasks available to be used from the first session. 

• Practical Exercises accomplishment by following the Manual provided by EDIBON. 

• Evaluation Methods to prove your knowledge and progression. 

• Test self-correction. 

• Calculations computing and plotting. 

• Equation System Solver Engine. 

• User Monitoring Learning & Printable Reports. 

• Multimedia-Supported auxiliary resources.
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