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KIEPE
KIEPE

KIEPE

KIEPE 2-1~2-5

2-3 Starting and Braking Resistor



2-4 Speed Transmitter 2-5 Displacement Transducer

KIEPE
KIEPE IRTC
KIEPE
KIEPE KIEPE
IRTC
IRTC
IRTC (International Rail
Technology Center) Wegberg-Wildenrath
Aachen / / Cologne
( 2-6) .
Rheinschiene  Ruhrgebiet
(State of North Rhine Westphalia NRW)
8300
2003 150
600 210 300
450



Professorship and institute for rail vehicles and
conveyor technique Professorship and institute for control
engineering Professorship and institute for power converter
technology and electric drives Professorship and institute for
construction techniques in machine building Professorship and
institute for drives and controls based on fluid technology Institute
for transport sciences and professorship for railway systems and
transport economics

Ty 2-6 IRTC

IRTC Siemens AG
Institute of Railway Technology Ltd. TUV Inter
Traffic Ltd. TUV Automotive Ltd. and Studiengesellschaft fur
Unterirdische Verkehrsanlagen / STUVA

/ Association of Railway

Industry in Germany / Association of
Urban Transport Operators in Germany / Deutsche
Bahn / Ministry of Economic Affairs

182,000 1997 1

Federal Railway Office EBA
|IEC
1133/ EN 50 215
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2-9IRTC

IRTC T1~T5 (
2-7&2-9) 11,000
( 2-8)
( 2-1)

T1 6,082m

160km/h (1435mm)
350m S

T2 2,485m

100km/h (1000mm)
T3 1,400m

T4
T5

IRTC
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2-1

Characteristics
Max. speed {kph)
Length (m)

Min. radius (m)

Max, grade (%)
Suparsdevation (mm)
Srruciune clearance
Track gauge 1435 mm

1000 mm

Aobe load  22.5¢
&t

Conuctor line

Condapcior rail

Traction power supply

alternativety
15KV 16 23 Hz
25 KV 50 Hz
12KV 25 Hz

25 iV 60 Hr

= 750V

= 400 = 2000V
tim 4000 v

Test area Testfirack Testtrack Testerack Teslireck Testirack Train formation shed
] T2 T3 T4 TS TFS1 TFS2

160 100 100 25 25 g g
5083 LABS 1400 553 410 PxIM IS
il ] o0 = 15 ~ = =
3.8 & o o 4070 o o
miaxirmum 150
1 SMIDR

— =
C— ——

- = —

f conductor ral of Bntivh sbarefarm

IRTC

1. (

2.1

2-10~2-15)
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52 m

30
1 300KN
100 N
1435/ 1000 mm

6.6 m

1435/ 1000 mm
Z +15°
0.25° / sec
Y 4.5°
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31

Draft Specification Low Appendix 1
Floor Light Rail Vehicle

334 SUMMARY OF TESTS

The tests to be performed are summarised in the following list, which shall be amended as
necessary during the detail design of the vehicle. The meaning of the test-code shall be as
follows:

T; Typetest R: Routinetest C: Test certificate

A COMPONENTSAND SUBSYSTEMS

A1 Mechanical equipment

A1l Sructural material
Al.2 Suspension springs
A1.3 Air springs

Al.4 Hydraulicdampers

4D A4 440 00O
Py

A1l5 Windshield UlC 617-4
Al6 Doorssystem :

Al7 Door actuators R

Al1l.8 Brakeactuators ,R

Al9 Whedlsand axles C DIN 50049
A1.10 Runninggear frame R UIC 515
Al11 Carbody T,R VOV 6.030.3
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Floor Light Rail Vehicle

A1.12 Couplers
A1.13 Passenger seat

A2 Electrical equipment

A2.1 Pantograph

A2.2 Main circuit breaker
A2.3 Traction motor

A2.4 Gearbox

A25 Inverter

A2.6 Brakeresistors

A2.7 Linecapacitor

A2.8 Inductivity

A29 Master controller
A2.10 Electronic control unit
A2.11 Fault monitoring system
A2.12 Contactors

A2.13 Operator control desk
A2.14 Installation material
A2.15 Equipment boxes
A2.16 Magnetic track brake
A2.17 Propulsion system
A2.18 Air-comfort system test

BVEHICLE SYSTEM TESTS

B1 General and mechanical tests

81.1 Gaugetest (stationary vehicle)

B1.2 Weighing

B1.3 Sationary braking tests

B 1.4 Car water tightnesstest

B 1.5 Checksfor accident prevention
B1.6 8 hour cycling test

B1.7 Auxiliary equipment functional test
B1.8 Endurance test

B2 Electrical Tests

B2.1 Dielectric test

B2.2 Continuity check of return circuit
B2.3 Running test on aux. Machines
B2.4 Impulse voltage withstand test

46
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A4
TUUIOD

ON@]

AAA4D
000

Py,

A443m0-40
ONe)

Py

00

4D DA
Py

TR
T,R
T,R
T,C

|EC 165/13.1
|EC 77/21
|EC 349, Spec 9.1.7
Spec 8.12.4
|EC 411

VDE 0660/2
VDE 0660/5
VDE 0535

VDE 0660/49
|EC 571

IEC 571

VDE 0660,

|EC 77

IEC 77, IP65 IEC
77,1P65

Par. 3.3.2.8
Par.. 3.3.2.10
Par. 3.3.2.11

I[EC165CL 3
IEC165CL 4
IEC165CL6.1
|EC 165/7
|[EC 165/8

IEC 165/2.2

IEC165/16
IEC165/17
IEC165/18
|EC 165/25
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Floor Light Rail Vehicle

B2.5
B2.6
B2.7
B2.8
B2.9

Appendix 1

Switchgear operating test

Auxiliary circuits check

Control circuit checks

System check of propulsion controls
Functional check of fault monitoring system

B2.10 Starting and acceleration test
B2.11 Check of battery charger
B2.12 Line short-circuit test

CLINETESTS

C1
C2
C3
C4
C5
C6
C7
C8
C9
C10
cu
C12
C13
c1
C15
Cle
C17
C18
C19
C20
C21
C22
C23

Functional test

Running tests on curved track /over humps
Starting and acceleration tests

Towing of a dead car test

Checks on working conditions and amenities
Test on safety equipment

Test for safety of running

Current collector test

Test for resistance of motion

Interruption and voltage jump test
Short-circuit and overload tests on the vehicle
Check of level of internal overvoltages
Check of vehicle generated ripple voltage
Check of magnetic interference

Noise level tests

Ride comfort test

Tractive capacity test

Electric braking test

Friction braketest

Magnetic track brake test

Energy consumption test

Checks on typical running schedule
Interferencetest for radio and track side
signal and control equipment

D COMMISSIONING TEST

47
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IEC 165/20
IEC 165/26
IEC 165/22

IEC 165/9
IEC 165/20
Spec 7.1
IEC 165/10
|EC 165/11
IEC 165/12
IEC 165/13
|EC 165/14
IEC 165/21
IEC 165/23
|EC 165/24
Spec 3.3
Spec 3.4

,UIC51

DIN 45637/45638

Spec 3.7
|EC 165/19
|EC 165/28

|EC 165/29
IEC 165/30
Spec 3.4
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Draft Specification Low
Floor Light Rail Vehicle Appendix 3

3 TAIWAN STANDARDS
31 General Norms and Standards

To be added by

3.2 M eteor ology
The Contractors attention is specially drawn to the specific climatic conditionsin Taiwan.
The climatic conditions are asfollows:

Maximum Average Minimum

Aver age temper ature (February)
Extreme temperature
(February)

Average temperature (July)
Extremetemperature (July)

Relative humidity

Wind speed m/s
Daily precipitation

4 INTERNATIONAL NORMSAND STANDARDS

4.1 General
The Engineer will recognise the proposals and recommendations made in the following
national and international standards as evidence of good practicein respect to the Work.

Subject to the Conditions of Contract, the Contractor shall submit, within 21days of the date

of the Notice of Acceptance, alist of the particular standards he proposesto usein the
design and execution of the vehicles for the approval of the Engineer. Thelist shall give
titles, dates and reference numbers of each standard which heintendsto apply. If required
by the Engineer, the Contractor shall promptly furnish him for his examination and for his
use with two copies of any such standard, together with up-to-date amendmentsthereto,
and, if required by the Engineer, shall ensurethat heisfurnished thereafter with
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all further amendments, and with any standard and amendment thereto that may
supersede any standard submitted beforehand.

i International Sandards Organisation (1S0)

ii.  International Electrotechnical Commission (IEC)
lii.  European (CEN)
iv.  European (CENELEC)
V. Inter national Telephone and Telegraph Consulting Committee (CCITT)
vi. Sandardsof the Subdivision " Radio" of theCCITT (CCIR)
vii. International Association of Railways (UIC)
viii. British Sandards (BS)

iX. American Iron and Sed Institute (A1S])

X.  American National Sandards I nstitute (ANSI)
Xi.  American Society of Mechanical Engineers (ASME)
xii. American Society for Testing and Materials (ASTM)
xiii. American Welding Society (AWS)
xiv. Institute of Electrical and Electronic Engineers (IEEE)
xv. National Electrical Manufacturer'sAssociation (NEMA)
xvi. United Sates of America Sandards I nstitute (USAS)
xvii. SandardsAssociation of Australia (AS)
xviii. Swedish Sandards I nstitute (S1S)
xix. DeutschesInstitut fuer Normung (DIN)
xX. Verein Deutscher Elektroingenieure (VDE)
xxi. Verein Deutscher Ingenieure (VDI)
xxii. Verband Oeffentlicher Verkehrsbetriebe (V6V /VDV)

4.2 | SO Sandards
Thefollowing 1 SO standar ds have been considered when preparing the Technical
Specification:

3095 Acoustics- Measurement of noise emitted by railbound vehicles

4.3 |EC Sandards

Thefollowing |EC standards have been considered when preparing the Technical
Specification:

77 Rulesfor electric traction equipment
113 Equipment designation and preparation of diagrams

123 Recommendations for noise-level measurements

165 Rulesfor testing of electric rolling stock on completion of construction and before
entry into revenue service
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310 Rulesfor traction transformersand reactors

322 Rulesfor Ohmic resistorsused in power circuits of electrically powered vehicles
341-1  Push buttons

349 Rulesfor rotating electric machineson rail vehicles

494 Rulesfor pantographson electric rolling stock

563 Admissible temperature rangesfor the electric traction equipment

571 Rulesfor electronic equipment of rail vehicles

50(30) International electrotechnical vocabulary

631 Characteristics and tests of electrodynamic and electromagnetic braking systems
638 Criteriafor assessing and coding of the commutation of rotating electrical

machinesfor traction

4.4 UIC Sandards
Thefollowing UIC Codes and Sandar ds have been used when preparing the Technical
Specification:

505 Sructure gauge

512 Conditionsfor rail vehiclesin order to avoid distur bances of rail-loops and rail
contacts
533 Earthing of metallic parts

541-3 Brakelinings (disc brakes)

544-2  Conditionsto be fulfilled by the electrodynamic braking system

560 Doors, windows, steps and handholds on vehicles

564-1  Safety glasson passenger cars

613 Symbolsfor electrical traction

614 Definitionsfor the nominal power of electric powered rail vehicles

616 Rulesfor the electrical equipment on self propelled vehicles

617-1 Prescriptionsfor thefire-fighting on electrically powered rail vehicles

617-3 Rulesfor theinstallation, the types and the operational characteristics of the
main handling elementsfor the control of electric vehicles

617-4  Windshields and windows on driver compartments

671-5 Specificrulesfor the safety of the personnel in the drivers cabs of electric power

cars
617-6  Rulesfor the design of drivers cabs of electric power cars
619 Rulesfor rotating electric machines on railway and street vehicles

800-00 Rulesfor the application of the SI-units

803-10 List for the selection of tubes made from steel, stainless steel and copper
810-1 Technical requirementsfor wheel-treads

811 Technical requirementsfor axles

812-1 Technical requirementsfor wheel-bodies

842-1/6 Technical requirementsfor the painting, corrosion protection aswell asthe
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relative quality control on new rail vehicles
842-12 Technical conditionsfor two-component painting systemsand fillersfor exterior

application on rail vehicles

844-3  Preiminary technical specification for phenol-resin bonded and protected
plywood

844-4  Preliminary technical specification for pressed plastic interior linings

895 Technical specification for the delivery of electric cableswith rubber or
polyvinylchloride insulation

897-11 Technical conditionsfor the approval of weldersfor the construction and repair of
rail vehicles

4.5 ORE Reports
Thefollowing ORE report have been considered:

B55 Safety against derailment of freight carson twisted track

4.6 DIN Sandards

4066 Information signsfor fire defence
5035 Artificial lighting; terminology and general requirements
5510 Preventive fire protection on rail vehicles (dr aft)
5512 Materialsfor rail vehicles; steel
5513 Materialsfor rail vehicles;, aluminium
5514 Materialsfor rail vehicles; synthetics
5566 Railway Vehicles- Driver cabs

- Part 1: Common requirements

- Part 2: Additional requirementsfor local traffic vehicles

5588 Compressed-air systemsfor rail vehicles
5591 Symbolson pneumatic diagramsfor rail vehicles
18025 Part 1: Accessible dwellings; dwellings for wheelchair users, design principles
25002 Numbering systematic for rail vehicles (WBYS)
25008 Basicrulesfor determination of vehicle weight
25100 Streetcars; vehicle cross-sections
25101 Sreetcars, dimensions and seat arrangement
25105 Streetcars; seats
25107 Streetcars,; coupler installation
25108 Sreetcars; track-brake installation
25109 Streetcars; journal bearings
25110 Sreetcars; axle mounted discs
32983 Liftsinstalled on vehiclesfor wheelchair usersand for peoplerestricted in their
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mobility; Safety requirements and testing
43000 Brushesfor electric machines
43021 Brushesfor electric machineson rail vehicles
43051 Brush holder
43101 Electricrail vehicles, definitions
43102  Traction motorsand auxiliary motors; definitions
43169 Insulators
43174  Pantographs
43200 Cylindrical roller bearings on machinesin rail vehicles
43203 Maintenance of electric motorsand gears
43234  Circuit breakers
43236  Cablesand insulated conductors
43237  Cam-controllers
43240 Conductorsfor pantographs, dimensions
43264  Conductorsfor pantographs; carbon contact strip
43267  Pantographs; clearance requirements
43268 Pantographs; definitions
43320 Rulesfor electrodynamic and magnetic brakes
43321 Rulesfor eectronic equipment
43602 Operation conditions and installation of operating elements
43635 Measurement of airborne noise emitted by machines
45637 Measurement of exterior noise of rail vehicles
45638 Measurement of interior noise of rail vehicles
54341  Testing of seatsfor rail vehicles
57266 Halogen-free cables
57580d Electromagnetic apparatus
57831 Electric signalling systemsfor railways
57875  Prevention of electromagnetic interference from electric machines and equipment

4.7 VDV Recommendations
Thefollowing VDV recommendations have been taken into account when preparing the
Technical Specification (* availablein English trandlation):

150 Recommendation of Type - Light Rail Vehicle

152 Structural requirementsto rail vehiclesfor the public masstransit in
accordance with BOStrab *

153 Recommendations regar ding the prepar ation of technical specificationsfor
light rail vehiclesand for metres

154 Basic requirementsto the electrical equipment in light rail vehiclesand

metro vehicles (was V6V 6.030.5)
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155 Compressed air tanks on vehiclesin accordance with BOStrab

160 Traction control - recommendation of typefor vehicle controls of
electrically powered trainsand trailer carswith electronic calculation
components

162 System to record, register and notify errors (PERM) on rail guided vehicles
for the public masstransit *

180/1 Heating and ventilation systemsin passenger compartmentsin rail-guided
vehiclesfor the public masstransit

180/2 Heating and ventilation systemsin thedriver'scab in rail-guided vehicles
for the public masstransit

343 Switch control in areas operated on sight

401 Technical requirementsto digital public address systems (DAG)

700 Electronicticket printersin vehicles

704 Moabileticket vending machines (machines on vehicles)

04.05.4 Integrated on-board information system (1BIS) (01/92) *

04.06.1 Technical requirements of automatic stop announcements

06.22.1 Requirementsto the monitoring of powered doorsand stepsin line buses
and tram vehicles

06.90.1 Rulesfor the noise emission of Sreetcars

07.3.1 Rulesfor the prevention of fireon rail veh.

6.325.1 Control electronics

6.325.2 Recommendationsfor the design of propulsion systems, based on
semiconductors, for electric passenger vehicles

6.411.1/2 Power electronics

8.23.1 Requirementsto automatically working, powered doorsin line buses and

tram vehicles

4.8 VDE Sandards
Thefollowing VDE standards have been considered in the Technical Specification:

0100T Electric power systemsup to 1000V

015T General safety and installation conditionsfor rail vehicles

0150 Sray currentsfrom DC systems, corrosion protect.

0288 T I nfluence on communication systems by high power electric systems
0510 Batteries

0535T1 Transformersand inductivitieson rail vehicles

0558 T3 DC-Choppers

0873T3 Measures against radio frequency interference by high power electric supply
systems and electric railways

0875 Prevention of radio frequency interference of electric machines and
equipment

53
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4.9 VDI Standards
Thefollowing VDI standards have been considered in the Technical Specification:

2717 Noise situation on Light Rail Transit Systems

4.10 DB Standards
Thefollowing publications of the German Federal Railways have been considered in the
Technical Specification:

TL, Technical delivery conditions

918 199 Synthetic material for seatsand linings
918174 Installation of compressed air systems
918179 Brake callipersand shoes

918300/6  Painting of rail vehicles

DS, General Publications

952 Prescription for the welding of metallic materials

411 Various Standards
Requirementsfor European Buses Dutch specification Wegenver kehr swet,
Uitvseringsvoor schriften (Cl11-F-Z)
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155 Compressed air tanks on vehicles in accordance with BOStrab

160 Traction control - recommendation of type for vehicle controls of
electrically powered trains and trailer cars with electronic calculation
components

162 System to record, register and notify errors (PERM) on rail guided vehicles
for the public mass transit *

180/1 Heating and ventilation systems in passenger compartments in rail-guided
vehicles for the public mass transit

180/2 Heating and ventilation systems in the driver's cab in rail-guided vehicles
for the public mass transit

343 Switch control in areas operated on sight

401 Technical requirements to digital public address systems (DAG)

700 Electronic ticket printers in vehicles

704 Mobile ticket vending machines (machines on vehicles)

04.05.4 Integrated on-board information system (IBIS) (01/92) *

04.06.1 Technical requirements of automatic stop announcements

06.22.1 Requirements to the monitoring of powered doors and steps in line buses
and tram vehicles

06.90.1 Rules for the noise emission of Streetcars

07.3.1 Rules for the prevention of fire on rail veh.

6.325.1 Control electronics

6.325.2 Recommendations for the design of propulsion systems, based on
semiconductors, for electric passenger vehicles

6.411.1/2 Power electronics

8.23.1 Requirements to automatically working, powered doors in line buses and
tram vehicles

4.8 VDE Standards

The following VDE standards have been considered in the Technical Specification:

0100 T Electric power systems up to 1000V

0115 T General safety and installation conditions for rail vehicles

0150 Stray currents from DC systems, corrosion protect.

0288 T Influence on communication systems by high power electric systems

0510 Batteries

0535T1 Transformers and inductivities on rail vehicles

0558 T3 DC-Choppers

0873 T3 Measures against radio frequency interference by high power electric supply

systems and electric railways
0875 Prevention of radio frequency interference of electric machines and

equipment
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43000
43021
43051
43101
43102
43169
43174
43200
43203
43234
43236
43237
43240
43264
43267
43268
43320
43321
43602
43635
45637
45638
54341
57266
57580d
57831
57875

4.7

mobility; Safety requirements and testing

Brushes for electric machines

Brushes for electric machines on rail vehicles

Brush holder

Electric rail vehicles, definitions

Traction motors and auxiliary motors; definitions
Insulators

Pantographs

Cylindrical roller bearings on machines in rail vehicles
Maintenance of electric motors and gears

Circuit breakers

Cables and insulated conductors

Cam-controllers

Conductors for pantographs; dimensions

Conductors for pantographs; carbon contact strip
Pantographs; clearance requirements

Pantographs; definitions

Rules for electrodynamic and magnetic brakes

Rules for electronic equipment

Operation conditions and installation of operating elements
Measurement of airborne noise emitted by machines
Measurement of exterior noise of rail vehicles
Measurement of interior noise of rail vehicles

Testing of seats for rail vehicles

Halogen-free cables

Electromagnetic apparatus

Electric signalling systems for railways

Prevention of electromagnetic interference from electric machines and equipment

VDV Recommendations

The following VDV recommendations have been taken into account when preparing the
Technical Specification (* available in English translation):

150
152

153

154

Recommendation of Type - Light Rail Vehicle

Structural requirements to rail vehicles for the public mass transit in
accordance with BOStrab *

Recommendations regarding the preparation of technical specifications for
light rail vehicles and for metres

Basic requirements to the electrical equipment in light rail vehicles and
metro vehicles (was V6V 6.030.5)
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relative quality control on new rail vehicles
842-12 Technical conditions for two-component painting systems and fillers for exterior

application on rail vehicles
844-3  Preliminary technical specification for phenol-resin bonded and protected

plywood
844-4  Preliminary technical specification for pressed plastic interior linings
895 Technical specification for the delivery of electric cables with rubber or

polyvinylchloride insulation
897-11 Technical conditions for the approval of welders for the construction and repair of
rail vehicles

4.5 ORE Reports
The following ORE report have been considered:

B55 Safety against derailment of freight cars on twisted track

4.6 DIN Standards

4066 Information signs for fire defence
5035  Artificial lighting; terminology and general requirements
5510  Preventive fire protection on rail vehicles (draft)
5512  Materials for rail vehicles; steel
5513  Materials for rail vehicles; aluminium
5514  Materials for rail vehicles; synthetics
5566 Railway Vehicles - Driver cabs
- Part 1: Common requirements

- Part 2: Additional requirements for local traffic vehicles
5588 Compressed-air systems for rail vehicles
5591 Symbols on pneumatic diagrams for rail vehicles
18025 Part 1: Accessible dwellings; dwellings for wheelchair users, design principles
25002 Numbering systematic for rail vehicles (WBS)
25008 Basic rules for determination of vehicle weight
25100 Streetcars; vehicle cross-sections
25101 Streetcars; dimensions and seat arrangement
25105 Streetcars; seats
25107 Streetcars; coupler installation
25108 Streetcars; track-brake installation
25109 Streetcars; journal bearings
25110 Streetcars; axle mounted discs
32983 Lifts installed on vehicles for wheelchair users and for people restricted in their
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310 Rules for traction transformers and reactors

322 Rules for Ohmic resistors used in power circuits of electrically powered vehicles

341-1 Push buttons

349 Rules for rotating electric machines on rail vehicles

494 Rules for pantographs on electric rolling stock

563 Admissible temperature ranges for the electric traction equipment

571 Rules for electronic equipment of rail vehicles

50(30) International electrotechnical vocabulary

631 Characteristics and tests of electrodynamic and electromagnetic braking systems

638 Criteria for assessing and coding of the commutation of rotating electrical
machines for traction

4.4 UIC Standards

The following UIC Codes and Standards have been used when preparing the Technical

Specification:

505 Structure gauge

512 Conditions for rail vehicles in order to avoid disturbances of rail-loops and rail
contacts

533 Earthing of metallic parts

541-3 Brake linings (disc brakes)

544-2  Conditions to be fulfilled by the electrodynamic braking system

560 Doors, windows, steps and handholds on vehicles

564-1 Safety glass on passenger cars

613 Symbols for electrical traction

614 Definitions for the nominal power of electric powered rail vehicles

616 Rules for the electrical equipment on self propelled vehicles

617-1 Prescriptions for the fire-fighting on electrically powered rail vehicles

617-3 Rules for the installation, the types and the operational characteristics of the
main handling elements for the control of electric vehicles

617-4  Windshields and windows on driver compartments

671-5 Specific rules for the safety of the personnel in the drivers cabs of electric power
cars

617-6  Rules for the design of drivers cabs of electric power cars

619 Rules for rotating electric machines on railway and street vehicles

800-00 Rules for the application of the Sl-units

803-10 List for the selection of tubes made from steel, stainless steel and copper

810-1 Technical requirements for wheel-treads

811 Technical requirements for axles

812-1 Technical requirements for wheel-bodies

842-1/6 Technical requirements for the painting, corrosion protection as well as the
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all further amendments, and with any standard and amendment thereto that may
supersede any standard submitted beforehand.

I.  International Standards Organisation (1SO)
ii. International Electrotechnical Commission (IEC)
iii. European (CEN)
iv. European (CENELEC)
v. International Telephone and Telegraph Consulting Committee (CCITT)
vi. Standards of the Subdivision "Radio" of the CCITT (CCIR)
vii. International Association of Railways (UIC)
L (BS)
viii. British Standards (AISI)
ix. American lron and Steel Institute (ANSI)
X.  American National Standards Institute (ASME)
xi. American Society of Mechanical Engineers (ASTM)
xii. American Society for Testing and Materials (AWS)
xiii. American Welding Society (IEEE)
xiv. Institute of Electrical and Electronic Engineers (NEMA)
xv. National Electrical Manufacturer's Association (USAS)
xvi.United States of America Standards Institute (AS)
xvil. Standards Association of Australia (SIS)
xviii. Swedish Standards Institute (DIN)
) . (VDE)
XiX. Deut_sches Institut fuer N(_)rmun_g (VDI)
XX. Vere!n Deutscher Elektr_omgenleure (V6V / VDV)
xxi. Verein Deutscher Ingenieure
xxii. Verband Oeffentlicher Verkehrsbetriebe
4.2 ISO Standards
The following ISO standards have been considered when preparing the Technical
Specification:
3095 Acoustics - Measurement of noise emitted by railbound vehicles

4.3

|[EC Standards

The following IEC standards have been considered when preparing the Technical
Specification:

77

Rules for electric traction equipment

113 Equipment designation and preparation of diagrams

123 Recommendations for noise-level measurements

165 Rules for testing of electric rolling stock on completion of construction and before
entry into revenue service
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3 TAIWAN STANDARDS
3.1 General Norms and Standards

To be added by

3.2 Meteorology
The Contractors attention is specially drawn to the specific climatic conditions in Tawan. The
climatic conditions are as follows:

Maximum Average Minimum

Average temperature (February)
Extreme temperature (February)

Average temperature (July)
Extreme temperature (July)

Relative humidity
Wind speed m/s

Daily percipitation

4 INTERNATIONAL NORMS AND STANDARDS

4.1 General

The Engineer will recognise the proposals and recommendations made in the following
national and international standards as evidence of good practice in respect to the Work.
Subject to the Conditions of Contract, the Contractor shall submit, within 21 days of the date
of the Notice of Acceptance, a list of the particular standards he proposes to use in the
design and execution of the vehicles for the approval of the Engineer. The list shall give
titles, dates and reference numbers of each standard which he intends to apply. If required
by the Engineer, the Contractor shall promptly furnish him for his examination and for his
use with two copies of any such standard, together with up-to-date amendments thereto,
and, if required by the Engineer, shall ensure that he is furnished thereafter with
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B2.5 Switchgear operating test

B2.6 Auxiliary circuits check ; R

B2.7 Control circuit checks R

B2.8 System check of propulsion controls R

B2.9 Functional check of fault monitoring system R

B2.10 Starting and acceleration test T IEC 165/20
B2.11 Check of battery charger T IEC 165/26
B2.12 Line short-circuit test T IEC 165/22
C LINE TESTS

Cl Functional test TR

C2 Running tests on curved track /over humps T IEC 165/9
C3 Starting and acceleration tests T.R IEC 165/20
C4 Towing of a dead car test T Spec 7.1
C5 Checks on working conditions and amenities  T,R IEC 165/10
C6 Test on safety equipment TR IEC 165/11
C7  Test for safety of running T IEC 165/12, UIC 51
C8  Current collector test TR IEC 165/13

C9 Test for resistance of motion

C10 Interruption and voltage jump test
C11 Short-circuit and overload tests on the vehicle IEC 165/23
C12 Check of level of internal overvoltages IEC 165/24

T IEC 165/14
T
T
T
C13 Check of vehicle generated ripple voltage T Spec 3.3
T
T
T
T

IEC 165/21

C 14 Check of magnetic interference Spec 3.4

C15 Noise level tests DIN 45637/45638
C 16 Ride comfort test Spec 3.7

C 17 Tractive capacity test IEC 165/19

C18 Electric braking test

C19 Friction brake test :2 IEC 165/28

C20 Magnetic track brake test ’

C21 Energy consumption test T.R

C22 Checks on typical running schedule T IEC 165/29

C23 Interference test for radio and track side T IEC 165/30
signal and control equipment T Spec 3.4

D COMMISSIONING TEST

D1 Commissioning test R Par.. 3.3.3.7
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Al1.12 Couplers A1.13 TR
Passenger seat T

A2 Electrical equipment

A2.1 Pantograph T, R IEC 165/13.1
A2.2 Main circuit breaker T,R,C IECT77/21
A2.3 Traction motor T.R.C |IEC 349, Spec 9.1.7
A2.4 Gearbox T, R Spec 8.12.4
A2.5 Inverter T, R IEC 411
A2.6 Brake resistors T,R VDE 0660/2
A2.7 Line capacitor R VDE 0660/5
A2.8 Inductivity T, R VDE 0535
A2.9 Master controller T, R VDE 0660/49
A2.10 Electronic control unit T, R IEC 571
A2.11 Fault monitoring system T, R IEC 571
A2.12 Contactors C VDE 0660,
A2.13 Operator control desk T, R IEC 77
A2.14 Installation material C IEC 77, IP 65 IEC
A2.15 Equipment boxes R,C 77, 1P 65
A2.16 Magnetic track brake T.C Par. 3.3.2.8
A2.17 Propulsion system T Par.. 3.3.2.10
A2.18 Air-comfort system test TR Par. 3.3.2.11
B VEHICLE SYSTEM TESTS
B1 General and mechanical tests

81.1 Gauge test (_statlonary vehicle) TR IEC165CL3
B1.2 Weighing TR IEC 165 CL 4
B1.3 Stationary braking tests TR IEC165CL6.1
B 1.4 Car water tightness test R IEC 165/7 '
B 1.5 Checks for accident prevention T IEC 165/8
B1.6 8 hour cycling test R
B1.7 Auxiliary equipment functional test T.R
B1.8 Endurance test T IEC 165/2.2
B2 Electrical Tests
B2.1 Dielectric test TR IEC165/16
B2.2 Continuity check of return circuit B2.3 T.R IEC165/17
Running test on aux. Machines B2.4 TR IEC165/18

Impulse voltage withstand test T.C IEC 165/25
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condition. In addition to the performance test, an endurance test of a minimum of
30,000km shall be performed, with a subsequent comprehensive check of the entire
vehicle and its subsystems. This test can be performed as part of the initial drivers
instruction and trial operation.

3.3.3.4 Commissioning Test

Upon arrival of each vehicle in Taipei a stationary and low speed running test shall be
performed in order to establish, that all systems are operating correctly. Due to the limited
availability of track on the streetcar system, it is essential, that the maximum amount of
testing is carried out at or near the suppliers works. The tests to be carried out in Taipei will
be confined to a series of tests designed to verify that the results of the tests as set out in
paragraph 3.3.3.3 and the routine line tests are applicable to conditions in Taipei and that
no deterioration in performance has taken place during the shipping.

3.3.3.5 Trouble Free Running
Each vehicle has to undergo continuous trouble free running in revenue service for 400km
before final acceptance.

3.34 SUMMARY OF TESTS
The tests to be performed are summarised in the following list, which shall be amended as
necessary during the detail design of the vehicle. The meaning of the test-code shall be as
follows:

T, Type test R: Routinetest C: Test certificate

A COMPONENTS AND SUBSYSTEMS

Al Mechanical equipment

Al.1 Structural material
Al.2 Suspension springs
A1.3 Air springs

Al.4 Hydraulic dampers
A1.5 Windshield

4104444030300
Py

A1.6 Doors system UIC617-4
Al.7 Door actuators

Al1.8 Brake actuators . R,

A1.9 Wheels and axles R DIN 50049
A1.10 Running gear frame C UIC515
Al1.11 Carbody R VOV 6.030.3
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4.9 VDI Standards
The following VDI standards have been considered in the Technical Specification:

2717 Noise situation on Light Rail Transit Systems

4.10 DB Standards
The following publications of the German Federal Railways have been considered in the
Technical Specification:

TL, Technical delivery conditions

918 199 Synthetic material for seats and linings
918 174 Installation of compressed air systems

918 179 Brake callipers and shoes
918 300/6  Painting of rail vehicles
DS, General Publications

952 Prescription for the welding of metallic materials

411 Various Standards
Requirements for European Buses Dutch specification Wegenverkehrswet,
Uitvseringsvoorschriften (CllI-F-Z)





