ENC50155 Railways Applications

Until recent years, railway systems have been protected national activities with protective standardization bodies. As a
consequence a tremendous quantities of standards both for mobile and fixed equipment are existing among which the most
popular are :

* The French NF F standards: NF-F 48 series, NF-F-01-510, NF-F67000, ...

* The UK BRB/RIA standards: RIA12, RIA13, RIA18, RIA20, BR1900, ..

* The German standards: VDE 0435, IEC571, 19 PAl, .....

 The ltalian FS standards: ST306158, ST304142, .....

» The American standards published by the Association of American Railroads : «Signal Manual», Specification 110, ... A major
work has been done to harmonize railway standards in Europe. The introduction of European Norm EN'’s is being adopted slowly
by railways electronics manufacturers among which :

» The EN 50155 standard: “Railways Applications Electronic Equipment Used on Rolling Stock”,

» The EN50125 Standard: “Railway applications; Environmental Conditions for rolling stock*

* The EN50163 Standard: “Supply voltages of Traction Systems*

This application note do not intend to describe each standard but to resume five most important requirements that apply for
DC/DC converters when considered as component :

* Input requirements,

* Electromagnetic compatibility requirements,

* Mechanical requirements,

» Thermal (temperature, humidity) requirements,

* Isolation requirement.

Range of DC/DC Converters
EN50155 and IEC60571 specify a nominal input variation of +30% including ripple but some other
specifications define +40%.

Technical Standards

Modern trains achieve savings of weight and space by using battery voltage up to 110Vd.c. but most
system equipments require input power at 12V and 24Vdc. The DC/DC Converter transforms the basic
110Vdc to 12 and 24Vdc, but can also perform the inverse if necessary. i.e. convert 12 and 24Vdc to
110Vdec.

EN50156 standard NF F 01-510 standard RIA12 standard
: Permanent Brownout  Transient Brownout : Permanent Brownout  Transient Transient
Nominal | . 100 1 Permanent 100 Transient | . 100 1 20
input Input famge ms ® iNpUt range e 100ms nput fange e ® ms
(0.7-1.25 Vin)  (Q6xVin)  (1,4%Vin) (0,5xVin) (0,7-1.25Vin)  (0.6xVin)  (1.5%Min)  (3,5%Vin)
24V 166-30V 14,4V KENAY 18- 34V 12V anv 16,6 - 30V 14,4V BV ad v
375V 26-47V 22,5V 5245V / ! ! 26-47V 225V 26,25V 131,25V
8BV 336-60V 28,8V 67.2V / ! ! 336-60V 28,8V 72V 168V
12V 504-80V 432V 1008Y | 50-490V 36V 115V a0.4 - 80V 432V 1125V 252V
WY | 67.2-120V 576V 1344V / ! ! 67,2-120V 576V 144V 336Y
\h'I'ICIU T7-137.5V 66 W 154V 17 -137 S5V 196V | 77-1375V 6 W 165 W 3|av Y,

Environmental specification

Surge Requirements

Railway electronic equipment shall be protected from surges either directly induced or indirectly coupled such that no
damage or failure occurs during operations. The magnitude, duration and source impedance of these surges for design
purposes are defined in EN 50155, RIA 12 or the international standard IEC-801-5 renamed EN61000-4-5 as follow :



ENS0155 standard BRB/RIA 12 standard ENG1000-4-5 standand
S0urce Source Source
level  Waveform impedance Level Waveform impedance Level Waveform impecnce
1800V 5/80ps 100w |BOOV 10/100ps AW |1:500V 1.2/50 s 2
Direct spikes | 1800V 5/80 s 5 1500V 5/50ps 5% |2:1000V  12/50ps ZW
Line to line 3000V 0,5/505 00% [3:2000V  1.2/50ps 2w
coupling 4000V 0.1/s 00w |4:4000V  1.2/50ps W
BAOOV 005/071ps 100w (7.000V 0,06/0.1ps 100 W
1800V 5/80ps 100w |eony 10/1005 W [1:500V 1.2/50 s 2w
Direct spikes 1800V 5/80ps EW o |1.500V 5/50ps W |2:1.000V 1.2/50 s 12w
Line to earth 3000V 0.5/55 00w |3:2.000V 1,2/50 ps 120
coupling 4000V 0,1/ 00% |4:4000V  1280ps 12w
\ BAOOV 005/07ps 100w (7.000V 0,06/0.7ps 100 W J

Compliance with Electromagnetic Interference Requirements

Railway electronic systems are subjected to different level of electromagnetic interference requirements.

EN 50121-3 and -4

GAIA stand-alone module

EN 50155  NF F 05-510 compliance unless otherwise

specified

Radio alactrical conductad amission <3CMHZ ENS501T levil +20 dB Leoval Lawiel : with KG9503 or LGLE- 50 filtar
015 - 0.5 MHz (quasi peak) ENas022 79 dB/pV/m+20dB (quasi peak) (70 dB/pVS gp |« 46 dB/pA |« 70 dBApVm (quasi peak)
0.5-5MHz [quasi paak] EN&50T11 73 dB/pN/m+20dB (quasi peak) (70 dB/pVS gp (26 dB/pA |« 70 dBApVm (quasi peak)

5 - 30 MHz (quasi peak] 73 dB/pN/m+20dB (quasi peak) (70 dB/pVS gp (26 dBJpA |« 70 dBApVm (quasi peak)
Radio magretic emissicn gp at 10m =30MHz EN33011 lewel class B : Level : Lewel : with KG3503 or LGOS- 50 filter
30 - 80 MHz ENG3022 40 dB/p/m (quasi peak) 70 dBAV/m (36 db/pVdm |40 dBAPWm (quasi peak)

80 - 230 MHz ENZS0T1 40 dB/p/m (quasi peak) < TO B/ m (36 dB/pV/m |40 dB/pW/m (quasi peak)

230 - 1.000 MHz 47 dB/p/m (quasi peak) < TO B/ m (B3 dB/pWm |47 dB/pW/m (quasi peak)
Electrostatic discharge | it ENG1000-4-2 or |Lewel : BKY contact cond. B ! ! Lewel 4KV contact cond. B
el IEC-801-2 Level 6KY contact conel. B
nenay Level : 8KV air condl. B / / Level 8KY air cond. B

Radio frequency electromagnetic fields EN 61000-4-3 or |Level : 100/ m condition A Level : 10V/m ﬁ':ﬁlm Lewel 100/m condition A
immunity [EC-801-3 Lewel 200/m condition A

(80 - 1.000 MHz) EN50140 Lewel : 200/m condition A Level : 204/m

Fast transient burst immunity EI;.I |DE1CD.$#.:14 Lewel : 0.5KV condition A Level : 2KV |Lewel : 2KV (Lewel : 0.3KY condition A

(DE power port and 1/0 ports Level + 2KV condition A Level : 2KV candition B
Sunges immunity EN 61000-4-5  |Lewel : 2KV condition B Level : 1.8 KV Lewial : 4KV with additionnal
(508 section 2) or [EC-801-5  [Impedance 42 Ohm (522 section 2] filtar KGR503

Conduted distrtances ivuoed by radio |01 S Ll SR A Level 3 condition A
frequency fialds immunity (150KHz-80MHz) i Impedanca 150 Ohm / f

(DT power port and 1/0 port) EN301214 Lewel : 100 condition A Level 10V condition A
Qamped oscillatory magnetic field immunity  |EN 61000-4-10  JLevel : 30 A'm condition B ! ! Lewel : 30Am condition B J




Compliance with Mechanical Requirements

Railway electronic systems are subjected to high level of mechanical environmental constraints depending on their

Implementation

* Ground equipment, » Wayside equipment, » Mobile equipment.
These constraints are defined in different standards among which the most commonly used are :

Equipment NF F 01-510(Rolling stock GAIA Corwerter
e Parameter NFF 05-510(Fixed cquipment) ~ O/RIAZ0 L des Qualification
Vibration Category < 0,3 Kg Category «Bogiess Category 2 «Bogiese
Frequency range |5 - 150 Hz 0-150 Hz 20 - 600 Hz Cornpliant
Accoleration | ASD density : 0,1g%/Hz ASD dersity : 0,1g2/Hz
Rolling equipmert : : : :
Shock (Half sinus) |Long. / Trars. / Vert. axis Category «essieus Category 2 «Bogiess
Peak acceleration |53/ 29/ 1g 50g 50g Cornpliant
Curation Lms/ 20ms/ 20ms  [10ms 11 ms
Vibration Category «traversess
Frequency range |/ 6-2.000 Hz / Cornpliant
Aceeleration Og
Ground equipment -
Shiock (Half sinus) Category «traversess
Peak acceleration |/ 8lg / Cornpliant
. Curation 11 ms y,

Compliance with Temperature/Humidity Requirements
The EN50155 standard specifies 4 grades of operating temperature requirements according to the severity of the
environment as shown is the following table.

* An industrial grade with an operating temperature range of -40°C/+71°C ambient with no derating and a
maximum case temperature of 91°C,

Cab Intemnal cabinet temperature  Ambient board temperature GAIA Converter modules temperature range
. range range
T -25°C ) +55°C -25°C S +T0°C Industrial line :  -40°C / +71°C ambient
12 -40°C / +55°C -A0°C/ +70°C Industrial line :  -40°C / +71°C ambient
T3 S25°C 7 47000 -25°C ) +85°C Hi-rel line :  -40°C / +85°C ambient
-40°C / +105°C case
TX -40°C / +70° -40°C / +85°C Hi-rel line :  -40°C / +85°C ambient
9 -40°C / +105°C case

Humidity Requirements
Mobile or fixed railway equipments have also to comply with humidity requirements. GAIA Converter modules have been
qualified with EN60068-2-3 standard and comply with the following requirement of EN50155, NF01-510 or BS2011 standards.

Standards Requirements
EN50155 2 X 25 h 40°C
NF F 01-510 100% relative humidity

56 days 93% relative humidity

,\EBSECI'I'I { |EC-68-2-3



Compliance with Isolation Requirements
Railway electronic equipment shall be protected against dielectric strengh through different isolation barriers. The levels
are defined in different standards such as EN50155, NF F 670001 or NF 05-510 and are resumed in the following table.

Input Nominal Rolling stock Rolling stock Ground equipment GAIA Converter modules

EN50155 requirements NF F 670001 requirements NF F 05-510 requirements performance

Basic version : 500Veff/50Hz/ Tmin.
Y version ; 2.000Veff/50Hz/ Tmin.

24VIC 50CNeff/50Hz Tmin. | group A : 1.500Weff/ Tmin. 2.000Veff/50Hz/ Tmin.

Basic version ; S00Veff/50Hz/ Tmin.
Y version ; 2.000Veff/50Hz/ Tmin.

Basic version : 500Veff/50Hz/ Tmin.
Y version ; 2.000Veff/50Hz/ Tmin.

48 VOC S00Neff/S0Hz Tmin. | group A : 1.500Veff/1min, 2.000eff/50HZ/ Tmin.

72-125V0C | 1.000Neff/50Hz/Tmin. | group A : 1.500Veff/1min. 2.000Veff/50HZ/ Tmin.

, , , Basic version : S00Veff/50Hz/ Tmin.
- /80Hz/ : / /R0Hz/ . .
\125 35V | 1.500Veff/50HZ/T min | group A« 1.5000eff/ Tmin. 2.000Veff/50HZ Tmin. Y version : 2.000Veft/50Hz/ 1min. ,




