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1 Purpose

The purpose of this procedure is to provide an overview and technical instruction for
operating the Test Bench for SIEMENS Main Transformer.

2 Scope, Distribution & Access

This procedure is accessible to all RST and PNE who are responsible to operate the
Siemens Transformer Test Bench equipment. This document is traceable via Electronic

Document Management System (EDMS).

3 Definition and abbreviation used in this procedure

Abbreviation Description

DC Direct Current

EMU Electrical Multiple Unit

EUT Equipment Under Testing

HV High Voltage

LED Light Emitting Diode

DC/DC Direct Current to Direct Current

4 Introduction

This test bench is used to perform offline test to determine the functionality and condition

of the blowers, pump and sensors, installed on Main Transformer for SIEMENS trains.

5 Criteria for Testing

A. The transformer unit must be in complete assembly, as such the pump, blowers and
sensor are firmly assembled to the main structure, and all wirings are correctly
connected. Check for test bench, ensure it is in good condition and all connection
to the EUT is properly attached, as described in Section 14.

B. All parts must be installed and all electrical connections are secured. Grounding
connection between the power source, test bench, and main transformer is

secured.
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6 Reference Document

A. Technical Instruction for Main Transformer Test Bench
(Doc. Ref. No.: E00.OMD.M92060.CZ.1001.%)

B. Wiring Diagram for Siemens Main Transformer Test Bench
(Doc. Ref. No.: E00.OMD.M92060.YS.1005.%)

7 Equipment List

Siemens Main Transformer Test Bench

400V 3 phase 16A Workshop Supply

Option 1: SIEMENS Main Transformer Unit (spare unit)

Option 2: SIEMENS Main Transformer Unit (offline mode: the train is shut down

oo w

and connector X11, X12, and X13 disconnected from the train)

m

Phase Motor Detection
F. Digital Multimeter
G. Set of Spanner

8 Initial Process

Perform a visual check of the equipment for damages or abnormalities. If found, please

inform the superior.
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9 Main Transformer Unit

Figure 9.1 and 9.2 below shows the location of connector X11 and X12 at the main
transformer.

Figure 9.2: Connector X12
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9.1 Main Transformer Control Panel Layout

A. The control panel is populated by light indicators, selector switches, and push-button
switches, for operating the blowers and pump, as shown in figure 9.3.

Figure 9.3: Control Panel

B. The purpose of the connector X11 is to supply the 3 phase (AC voltage) to pump and
blower fans. The connector X12 is used to provide DC-Voltage to oil level indicator, oil
flow indicator, pressure switch indicator, and DC-DC converter (110VDC to 24 VDC) as
shown in figure 9.4.
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Figure 9.4: Connector X11 and X12

C. The 400AC 3 phase 16A socket is for supplying AC voltage to all components in the
test bench and the EUT. As shown in figure 9.5.

Figure 9.5: 3 phase Socket
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9.2 The Parts and Operation of the Main Transformer Test Bench
9.3 Function of Main Transformer Parts

A. Transformer ventilator

» To inspect the direction of rotation and bearing condition.

B. Transformer oil pump
» To inspect the direction of oil pump flow, rotation and bearing condition.

C. Transformer sensor
» To inspect the termination of the pressure switch, signal processor (flow meter),
relay module with LED indicator (K1, K2, K3, K4, and K5), and fuse of DC/DC
converter.

9.4 Operation of Blower (Ventilators) and Transformer Pump

During the transformer operation, the blower will draw in the air from the side grating and
exhaust them to the bottom, as shown in figure 9.6 below. The transformer pump is used
for oil circulation. Figure 9.7 below depicts the location and rotation for the blower and
pump viewed from the top after the covers being opened.

Figure 9.6: The location of ventilation blower
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BLOWER 1 PUMP BLOWER 2

Figure 9.7: Rotation of BLOWER 1, 2 and PUMP
10 Additional tool (phase rotation detection)
Phase rotation detection is used to determine the three-phase position and motor rotation

on synchronous and asynchronous motors. The contact-less detection is an ideal
application for three-phase motor where the shaft is not visible.

Figure 10.1: Phase Rotation Indicator detection
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Figure 10.2: Device position at the testing object

11 Preparation

A. Connect the Siemens Main Transformer Control Panel connector X11 and X12 to the

designated main transformer connection terminals, as shown in the block diagram

11.1 below.

B. Plug in the input socket 3phase 16A to the workshop socket outlet as shown as in

block diagram 11.1 below.

DEPOT 3PHASE
SOCKET OUTLET

W
OUTPUT

!

m ;-’ 11

SIEMENS MAIN TRANSFORMER

CONTROL PANEL

INPUT ¥12

ﬁ X2

MAIN TRANSFORMER

Block Diagram 11.1: Siemens Main Transformer Control Panel and Main Transformer
connection
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C. Plug in connector X11 and X12 to the main transformer unit as shown in figure 11.2

and 11.3.

Figure 11.3: Connector X12
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D. Plug in the 3 phase 16A input socket to the workshop socket outlet, as shown in

figure 11.4 below.

E. Make sure X11, X12, and 3 phase 16A input socket connections are safely secured

before operating the control panel.

Figure 11.4: Input Socket 3phase 16A
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12 Operating Procedure

Step 1: Observe the switch condition

A. Make sure all switches are in default condition, as shown in figure 12.1.
MAIN SWITCH: OFF

SELECTOR BLOWER & PUMP: OFF

SELECTOR BLOWER 1 or2: 1

SELECTOR BLOWER SPEED: OFF

Figure 12.1: Switch position
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Step 2: Switch ON the main switch

A. After switch ON the main switch knob, indicator ‘110VDC ON’, ‘OIL LEVEL
WARNING’, ‘OIL FLOW’ and ‘OIL PRESSURE SWITCH’ will be illuminated as shown
in figure 12.2.

OIL LEVEL WARNING | OIL FLOW

110VDC ON ~OIL PRES. SWITCH

Figure 12.2: Indicator ‘110VDC ON’, ‘OIL LEVEL WARNING’, ‘OIL FLOW’ and ‘OIL
PRESSURE SWITCH’

B. Signal processor flow meter indicator increases to the maximum value and relay

contactor K5 de-illuminated as shown in figure 12.3 below.

' !
—SIGNAL
PROCESSOR

Figure 12.3: Signal processor, K1, K2, K3, K4, K5 illuminated
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C. After several seconds, ‘OlL FLOW’ indicator meter will OFF, as per figure 12.4 below.
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T |
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Figure 12.4: Oil Flow indicator de-illuminated

D. Signal processor flow meter indicator will decrease to the minimum value and the
indicator K5 is de-illuminated as shown in figure 12.5 below. This is normal upon
powering up the system and indicates that the transformer pump and transformer oil
circulation flow are not running.

PROCESSOR

Figure 12.5: K5 lights de-illuminated
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INDICATOR SENSOR CONDITION
Oil Level Warning ¢ |Insufficient oil in the transformer
Oil Flow e Qil flow circulation detected

e Delay in activation, for several
seconds after turn on

Oil Pressure Switch e Sufficient oil pressure in the

transformer unit

Table 1: Sensor indicator details

Step 3: Operation of main transformer pump
A. Select ‘PUMP’ at the “SELECTOR BLOWER & PUMP” switch knob as figure 12.6

below.

Figure 12.6: Switch the selector to ‘PUMP’
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B. Press ‘START button to operate the oil pump, as shown in figure 12.7.

@ on

| SELECTOR ELDNER & PP

Figure 12.7: Start push button
C. “AC SUPPLY” and “PUMP” indicator will be illuminated. Once the pump is running,
check the rotation by using motor phase detection, as shown in figure 10.1. If pump
rotation is in reverse, immediately stop pump operation by pressing the ‘STOP’ button.
Refer step (D) below and inspect the pump input supply phasing.

D. Press the “STOP” button to switch off the pump and the pump indicator will turn off as
shown in figure 12.8 below.

"SELECTOR BLOVER & PUIP 1 SELECTOR CLOER 172

= 0
i %

Figure 12.8: Stop push button
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Step 4: Operate main transformer blower fan.

A. Select ‘BLOWER’ at the “SELECTOR BLOWER & PUMP” selector knob, as shown in
figure 12.9 below.

SELECTOR BLOWER & PUMP

Figure 12.9: Selector Blower & Pump

B. Select the blower no.1 or no.2 at the “SELECTOR BLOWER 1/2”, depending on
which blowers to operate as shown in figure 12.10 below.

Figure 12.10: Selector blower 1 or 2
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C. Select ‘LOW’ mode at the “SELECTOR BLOWER SPEED” knob as shown in figure
12.11 below.

e SO S o s 5~ ST Wl T g o 5

.' SEL CCTOR BLOWER

il
Figure 12.11: Blower speed selector

D. Press ‘START’ button to run the blower. Figure 12.12 shows the dedicated blower
indicator will illuminate up based on the item (B) as above, either ‘BLOWER 1’ or
‘BLOWER 2.

Figure 12.12: Start push button
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E. Observe the blower rotation, refer instruction in figure 10.1. If the rotation is in reverse,
inspect the blower input connection or termination polarity accordingly.

F. Press the ‘STOP’ button to terminate the blower operation. Blower indicator will de-
illuminate, as shown in figure 12.13 below.

Figure 12.13: Stop push button
G. Select ‘HIGH’ mode knob as shown in figure 12.14 below.

Figure 12.14: Blower speed selector
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H. Press ‘START’ button to run the blower. Figure 12.15 shows the dedicated blower

indicator will iluminate based on the item (B) above, either ‘BLOWER 1’ or ‘BLOWER
2,

Figure 12.15: Start push button

Observe the blower rotation, refer instruction in figure 10.1. If the rotation is in reverse,
inspect the blower input connection or termination polarity accordingly.

Press ‘STOP’ button to terminate blower operation. Blower indicator will de-illuminate,
as shown in figure 12.16.

(1L LEVEL WARNING

° Y a s

Figure 12.16: Stop push button
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Step 5: Shutting down the test bench and equipment under testing

A. Swicth ‘OFF’ main switch as shown in figure 12.1.
B. Disconnect the end input socket 3phase 16A from the workshop socket outlet as
shown in figure 11.4.

C. Dismantle the connector X11 as shown in figure 11.2 and connector X12 as shown
in figure 11.3.
D. Store the Siemens main transformer control panel, connectors and socket-outlet at

the designated location.
14 Appendices

Refer ‘Wiring Diagram for the Siemens Transformer Test Bench’
(Doc. Ref. No.: E00.OMD.M92060.YS.1005.A)
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