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1. SUBJECT

Short description

Traction converter cubicle , 2-point circuit technology.

Number of items::

Each loco requires two converter cubicles UW 2423-2810, one per bogie. The converter cubicle is composed of
a valve-set module, an apparatus module and a series resonant circuit module. These modules consist of the
following electrical subassemblies:

Valve set  module:

- 3 x Valve set  type 2 x ZV24-2830 (2 x NSR + 1 x ASR)
- 1 x Valve set  type ZV24 + MV23-2830 (ASR + MUB)
- 15 x Gate units
- 14 x DC link-capacitor
- 1 x Assembly for valve sets and DC link-capacitors.

Apparatus module:

- 4 x NSR-current sensor (transformer current)
- 3 x ASR-current sensor (motor current)
- 1 x Precharge contactor
- 1 x Precharge resistor
- 1 x Main contactor (double-contactor)
- 6 x Earthing resistor
- 1 x Earth fault detector
- 2 x Voltage sensor DC-link
- 1 x MUB-resistor
- 1 x Voltage indicator
- 1 x Earthing switch DC-link
- 1 x Primary voltage transformer module
- 1 x Gate unit power supply (GUSP)
- 1 x GUSP-contactor
- 1 x Converter control electronics (supplier: BAL)
- 1 x Rack assembly including screening case (cover) for control electronics
- 1 x Precharge resistor for GUSP

Series resonant circuit module:

- 7 x Single capacitor series resonant circuit
- 1 x Adjustment capacitor series resonant circuit
- 1 x Assembly

Additional apparatus:

- 1 x Expansion tank oil level gauge and air dehumidifier
- 1 x Oil temperature sensor
- 1 x Pressure difference sensor
- 1 x Oil filler and oil drain tap
- 1 x Primary current sensor

All three modules are assembled on a common chassis.
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2. FUNCTION / REQUIREMENTS

2.1. Converter cubicle

The converter cubicle shall transform power between transformer and asynchronous traction motor in a way to
generate optimum tractive- and braking-effort at all speeds. Due to the GTO-technology the overhead supplies

are loaded ideally, with a power factor Lambda (λ) of approx. 1.

The locomotive is equipped with two GTO-technology converter cubicles, each consisting of a line converter
(NSR), DC-link circuit and a motor converter (ASR). The asynchronous traction motors are supplied bogie-
selective by the related motor converters (ASR). The allocation of the auxiliary circuits is bogie-selective.

The main elements of the converter cubicle (NSR; ASR and MUB) are oil cooled (oil bath principle).

Main emphasis shall be put on weight minimization during design and construction of the converter cubicle.

2.2. Converter control electronics

The control electronics (bus station; BS) of the converter cubicle includes a part of the overall control technology
and is inserted into the apparatus module. The bus station has to be dust-proof.

The bus station of the converter cubicle consists of a converter control device (SLG) and a traction control
device (ALG). The functions of NSR and ASR (GTO-control, motor-control) are executed by the ALG. The run-
off control functions (contactor,..), protective functions (currents, VCB off,..) and test funtions are executed by
SLG.

The bus station has its own microprocessor (EKR II), allowing preprocessing of input and output data. Data
transfer to ALG/SLG and vice versa is carried out by the MICAS vehicle control bus. The ALG communicates
only through SLG with other bus stations.

In case of malfunction, the control electronics should show diagnosis advice allowing fault finding, according to
specification 3EHP541785.

As electronics is designed for operational temperatures between -25 and 70 °C only, special care has to be
taken for cooling under environmental conditions found in India.

2.2.1. SLG functions

- Motor temperature measuring, analysing and transfer to ALG.
- Contactor run-off control (VCB, pre-charge contactor, traction contacter, GUSP, ...)
- Protective shut-down signal
- Earthing detection
- Power reduction as a function of the line voltage (define form of curve)
- Detection primary current
- Detection primary voltage
- Detection transformer currents: Hotel Load, BUR, harmonic filter
- Oil circuit monitoring, converter
- Oil circuit monitoring, transformer
- Bogie separation
- Sensor-checks

2.2.2. Additional ALG functions

Adjustment of the primary current at cos φ = 1
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