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Avnet Abacus
power solutions for
railway and transportation


https://www.avnet.com/wps/portal/abacus/

Power solutions to
meet railway standards

Electronics systems in railway and transportation applications are subject to challenging environmental conditions,
from high temperatures in confined spaces to the heavy vibration felt by body or axle mounted systems. Whether
for rolling stock, or control and infrastructure, these electronic systems require DC-DC or AC-DC power
conversion that can perform safely and reliably in harsh environments. Demands on railway rolling stock are so
challenging and so specific that specialist power supplies must be used that are designed and built to comply with
relevant European and worldwide railway systems standards.

Our dedicated technical specialists have a deep knowledge of railway systems, including mission critical and
secondary applications. They can help you select power supplies that meet all of the relevant approvals from
some of the world’s leading power suppliers including ABB Embedded Power, Aimtec, AE Artesyn/Excelsys, Bel
Power/Melcher, Delta Electronics, Flex Power Modules, MEAN WELL and Murata PS.

This brochure offers an overview of conversion products designed for EN50155 rolling stock mission critical
applications, or those with features that specifically apply to non, automotive transportation, rolling stock non,
critical and railway control and infrastructure applications.

ROLLING STOCK

All rolling stock electronic equipment must meet European quality standard EN50155. This umbrella standard
refers to various other standards to define the environmental conditions that power supplies must operate in as
well as specifying electrical and mechanical performance parameters:

EN50163 specifies the main characteristics of the supply voltages of traction systems including input ranges,
transients and surges

EN50121 specifies EMC/EMI requirements
EN50125 specifies environmental conditions

EN61373 specifies testing requirements for railway equipment subsequently subjected to vibration and shock in
the railway operational environment

EN45545-2 specifies European requirements for fire safety

CONTROL AND INFRASTRUCTURE

In general, control and infrastructure systems should comply with EN62368-1 for safety, and EN61000 and
EN55011/22/32 for EMC and EMI, while specific requirements can be set for outdoor, gas, heating systems and
PoE applications.

Safety critical Control Command and Signalling systems (CCS) such as ATP/ERTMS circuits must comply with
specific directives including EN50126, EN50128, and EN50129 for demonstration of reliability, software and safety
related to electronic systems for signalling and communication.

FURTHER RESOURCES

For more information on power solutions for railway and transportation applications from Avnet Abacus, including
product highlights and technical articles, visit www.avnet-abacus.eu/railway-power-solutions


https://www.avnet.com/wps/portal/abacus/solutions/technologies/power/power-solutions-for-railway-applications/

TYPICAL NON-MISSION CRITICAL APPLICATIONS INSIDE TRAINS

SURVEILLANCE AND PASSENGER SAFETY ENVIRONMENTAL MONITORING AND PASSENGER INFORMATION AND NETWORK
. |P cameras CONTROL ACCESS SERVICES
- Emergency alarms - Fire detection - Wi-Fi AP - LED displays
- Air conditioning - Doors - LCD TVs - Mobile devices
- Lighting control

RAILWAY INPUT VOLTAGE RANGE VALUES

EN50155 standard NF F 01-510 standard RIAI2 standard

Nominal :Dneprgg"’rgigz Brownout  Transient  Permanent Brownout Transient ieprmargigz Brownout Transient  Transient
input (v) (0.7-1.25 100ms_ 1s . input range 100ms 100ms (0.7-1.25 100ms 1s . 20ms .

Vin) (0.6xVin)  (1.4xVin) (\Y)] (0.5xVin) () vin) (0.6xVin)  (1.5xVin) (3.5xVin)
24 16.6-30 14.4 33.6 18-34 12 40 16.6-30 14.4 36 84
37.5 26-47 22.5 52.5 / / / 26-47 22.5 56.25 131.25
48 33.6-60 28.8 67.2 / / / 33.6-60 28.8 72 168
72 50.4-90 43.2 100.8 50-90 36 115 50.4-90 43.2 112.5 252
96 67.2-120 57.6 134.4 / / / 67.2-120 57.6 144 336
110 77-137.5 66 154 77-137 55 176 77-137.5 66 165 385

Murata IRV300 16V to 160V input EN50155 Bel Power/Melcher rugged cassette Bel Power/Melcher 300W/500W/1000W
chassis mount DC-DC converter for mission critical applications rugged chassis DC-DC converters

EMBEDDED MISSION CRITICAL APPLICATIONS IN TRAINS

Automatic train Content server MVB/WTB Board computer Rugged Ethernet Rugged diagnosis
operation, protection interface switch box
and control

I Ethernet backbone

Ethernet consist network u
T - =~ — o
—_— LRLE
il %‘

ﬂ "" Vehicle bus
Wi-Fi
Wire train bus gateway
Control of vital Infotainment Digital video Wireless access Security display Train guard and
functions display computer recorder point computer driver HMI
AE Artesyn LCC conduction Flex Power Modules 10:1 14V to 160V AE Artesyn LCM series PMbus controlled
cooled AC-DC modules input converters 50W and 100W fan-cooled power supplies 300W up to 3kW



TYPICAL MISSION CRITICAL APPLICATIONS ON-BOARD TRAIN

Lighting Driver display GSM-R antenna Power monitoring

]

Traction sensors Wheel sensors Brake control Sensors Train interfaces Door controls

(EB, relays etc.)

RAILWAY OPERATING TEMPERATURE

Operating temperature ranges

Operating temp. Internal cubicle Internal cubicle Air temp.
classes temp. overtemp. (10mm) around PCB
Tl =25°C/+6B"C +16°C -25°C/+70°C
T2 -40°C/+55°C +15°C -40°C/+70°C
11 -25°C/+70°C +15°C -25°C/+85°C
> -40°C/+70°C +15°C -40°C/+85°C

Digital power converters from Flex Delta Electronics PM24 series DC-DC Bel Power/Melcher RCM150 series
Power Modules converters with filtering and protection rugged chassis mount DC-DC converter



DC-DC portfolio

Avnet Abacus stocks a range of DC-DC converters for various applications in the railway and non-automotive
transportation industries. Input range is a dominant factor as applications should be capable of running under severe
conditions, as described in the EN50155 railway directive. Other transport applications need a similarly wide range

of battery voltages. The range includes rugged cassette and chassis mount converters for mission critical and non-
automotive transportation, board mount switching regulators, DIN rail mount, high voltage input, rugged board mount
and brick DC-DC converters.

DC-DC rugged 3U cassettes for mission critical applications
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Bel Power/Melcher M series 50 X 8-385 (6 ranges) 5t0 60, 12, £15, 5, +12.5, +15 X 3U-8TE 1,23
. 16.8-137.5
Bel Power/Melcher MD series 75 X (3 ranges) 5.1,12.6 X 3U-4TE 1,2
Bel Power/Melcher S series 100 X 8-385 (6 ranges) 5,12, 15, 24, 48, 12, £15, 24 X 3U-8-12TE 1,2
Bel Power/Melcher HP series 122 X 16.8-137.5, 12.5-154 5,12, 15, 24 (2x, 3x, 4x) X 3U-4TE 1,23 4
Bel Power/Melcher K series 150 X 8-385 (6 ranges) 5,12,15, 24, 48, £12, £15, +24 X 3U-11-16TE 1,2
Bel Power/Melcher P series 100-200 X 14.4-176 (5 ranges) 3.3-96 X 3U-4TE 1,234
Bel Power/Melcher Q series 82-132 X 14.4-176 (5 ranges) 5,12, 15, 24, 48, £5, £12, 15, 224 = X 3U-4TE 1,2
Bel Power/Melcher = HR-ER series 140-300 X 12-160 5 to 110, +12, #15, +48 X 3U-8-10-16TE 1,2

DC-DC converters rugged enclosed

Bel Power/Melcher 24RCM60 60 X 8-36, 16.8-137.5 12,15, 24 X Enclosed 1
Bel Power/Melcher = 24RCM150 150 X 14.4-50.4 12, 24 X Enclosed 1
Bel Power/Melcher = 24RCM300 300 X 14.4-50.4 12, 24 X Enclosed 1
Bel Power/Melcher = 110RCM150 150 X 43.2-154 12, 24 X Enclosed 1
Bel Power/Melcher  110RCM300 300 X 43.2-154 12, 24 X Enclosed 1
Bel Power/Melcher = 110RCM500 500 X 66-154 24 X Enclosed 1
Bel Power/Melcher = 110RCM1000 1000 X 66-154 24 X Enclosed 1
Murata PS IRV300-W80 300 X 16-160 12, 24, 48, 54 X Enclosed 1
MEAN WELL RSD-30 30 X 9-36, 18-72, 40-160 3.3,5,12, 24 X Enclosed 1
MEAN WELL RSD-60 60 X 9-36, 18-72, 40-160 3.3,5,12, 24 X Enclosed 1
MEAN WELL RSD-100 100 x | 1687312 5E0-624. 5,12, 24 X Enclosed 1
MEAN WELL RSD-150 150 x 1687312 350624, 5,12, 24 X Enclosed 1
MEAN WELL RSD-200 200 x | 168312 320-62.4. 12, 24, 48 X Enclosed 1
MEAN WELL RSD-300 300 X 16.8-31.2, 33.6-62.4 5,12, 24, 48 X Enclosed 1
MEAN WELL RSD-500 500 x | 168330 286672, 12, 24, 48 X Enclosed 1
MEAN WELL SD-15 15 9.2-18, 18-36, 36-72 5,12, 24 X Enclosed 1
MEAN WELL SD-25 25 9.2-18, 18-36-36-72 5,12, 24 X Enclosed 1
MEAN WELL SD-50 50 9.2-18, 18-36, 36-72 5,12, 24 X Enclosed 1
MEAN WELL $D-100 100 95718, 1850, 672, 5,12, 24 X Enclosed 1
MEAN WELL SD-150 150 18-36, 36-72, 72-144 12, 24 X Enclosed 1
MEAN WELL SD-200 200 18-36, 36-72, 72-144 5,12, 24, 48 X Enclosed 1
MEAN WELL SD-350 350 18-36, 36-72, 72-144 5,12, 24, 48 X Enclosed 1
MEAN WELL SD-500 500 19-72, 72-144 12, 24, 48 X Enclosed 1
MEAN WELL SD-1000 1000 19-72,72-144 12, 24, 48 X Enclosed 1
Delta Electronics PM24 40 X 9-36 5,12, 15, 24, 12, +15 X Enclosed 1
Delta Electronics PM80S 200 X 16.8-137.5 12,15, 24, 48, 54 X Enclosed 1
Delta Electronics B62SR 300-360 18-106 12,137, 24 X Box-type IP65 1
Delta Electronics B40SR 300 18-60 12,13.7, 24 X Box-type IP65 1
Delta Electronics B70SR300 300 36-106 12,13.7, 24 X Box-type IP65 1
Delta Electronics B70SR500 500 36-106 12,13.7, 24 X Box-type IP65 1




DC-DC converters DIN rail mount
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Bel Power/Melcher ~ EWN,EWR 120-240 X 66-150, 90-350 24, 2x24 X DINralmount 1,2
Bel Power/Melcher LXR,LXN 375-500 | X 85-264AC, 90-350 24, 57, 4g'x §g24, 237, X DINrailmount 1,2
Bel Power LDD240-WU = 10A-240 11-55 11, 55 X DIN rail mount 1
Bel Power LDD960-UU | 20A-960 10-60 12, 24, 48 UPS X | DIN rail mount 1
Delta Electronics DR24 40 X 9-36 5,12, 15, 24, 12, 15 X DIN rail mount 1
MEAN WELL DDR-15 15 9-18, 18-36 3.3, 5,12, 15, 24 X | DIN rail mount 1
MEAN WELL DDR-30 30 9-18, 18-36 5,12, 15, 24 X DIN rail mount 1
MEAN WELL DDR-60 60 9-18, 18-36 5,12, 15, 24 X DIN rail mount 1
MEAN WELL DDR-120 120 X | 9-18,16.8-33, 33-67, 67-154 12, 24, 48 X DIN rail mount 1
MEAN WELL DDR-240 240 X | 9-18,16.8-33, 33-67, 67-154 24, 48 X DIN rail mount 1
MEAN WELL DDR-480 480 X | 9-18,16.8-33, 33-67, 67-154 12, 24, 48 X DIN rail mount 1

DC-DC converters board mount
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Bel Power/Melcher IMX4/IMY4 3-4 X 4.7-121 (4 ranges) 3.3-48 or 2x5/12/15/24 DIL24 12
Bel Power/Melcher IMX7/IMS7 5-7 X 8.4-150 (6 ranges) 3.3-48 or 2x5/12/15/24 2x1" 1,2
Bel Power/Melcher IMX15/IMY15/IMS15 15 X 8-36, 17-75, 50-150 3.3-24 5+3.5, 2x12/15/24 2x16" 1,2
Bel Power/Melcher IMX35 35 X 9-150 (4 ranges) 4x 5/12/15 or 2x5/12 or 2x5/15 2.5x3" 12,34
Bel Power/Melcher IMX70IMY70 60-90 X 15-137.5 (3 ranges) 51,12, 15, 48, 24, 2x24 25x3" 12
Bel Power/Melcher IBX15 80-110 X 16.8-160 Non-isolated 50-160 216 x2.16" 1
Bel Power ORQB-15Y05 15 X 14.5-154 ® Quarter brick 1
Bel Power ORQB-30Y05 30 X 14.5-154 5 Quarter brick 1
Bel Power ORQB-50Yxx 50 X 14.56-154 5,12, 15, 24, 48 Quarter brick 1
Bel Power ORQB-C5Uxx 150-162 X 16-67, 18-75 24,54 Quarter brick 1
Bel Power ORQB-C5Wxx 150-162 X 43-154, 50-160 24,54 Quarter brick 1
Bel Power ORQB-DOWxx 200 X 66-154 12, 57 Quarter brick 1
FLEX Power Modules PKJ7000A 50 X 12-160 12,24, 48 Half brick 1
FLEX Power Modules PKM7000A 100-150 X 60-160 5,12,15, 24, 48 Quarter brick 1
FLEX Power Modules PKM7500W 50 X 12-160 3.3,5,12,13.8,15, 24, 48, 54 Quarter brick 1
FLEX Power Modules PKM7100W 100 X 14-160 5,12,13.8, 15, 24, 48, 54 Quarter brick 1
FLEX Power Modules PKJ7200W 200 X 14-160 12,13.8, 15, 24, 48, 54 Half brick 1
Murata PS IRS-Q12/1RS-Q48 50 X 9-36,18-75 3.3,5,12,15, 24 16th brick 1
Murata PS IRE-Q12 120 120 X 9-36 5,12, 24 8th brick 1
Murata PS IRQ 100 100 X 57-160 5,12, 24 Quarter brick 1
Murata PS IRQ-W80 150 150 X 16-160 12, 24, 54 Quarter brick 1
Murata PS IRH 150 150 X 57-160 5,12, 24 Half brick 1
Murata PS IRH-W80 250 250 X 16-160 12, 24, 54 Half brick 1
AE Artesyn ERM-10 10 X 9-36, 18-75, 36-160 5,12, 15, 24 2x1" 1
AE Artesyn ERM-20 20 X 9-36, 18-75, 36-160 5,12, 15, 24 2x1" 1
AE Artesyn ERM-50 50 X 43-101, 66-160 5,12, 15, 24 Quarter brick 1
AE Artesyn ERM-75 75 X 43-101, 66-160 5,12, 15, 24 Quarterbrick 1
Delta Electronics S24SE/S24DE 10-30 X 9-36 3.3,5,12, 12, 15 x1" 1.2
Delta Electronics S24SP 40-60 X 9-36 5,12,15, 24 2x1" 1,2
Delta Electronics E35SE 120 X 9-60 4-6,9.6-14.4,19.2-28.8, 38.4-57.6 8th brick
Delta Electronics Q80SV 150 X 14,4-170 5,12, 24, 54 Quarter brick 1

6 DC-DC converters board mount - CONTINUES...
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DC-DC converters board mount

Delta Electronics
Delta Electronics
Delta Electronics
Delta Electronics
Delta Electronics
Delta Electronics
Delta Electronics
Delta Electronics
Aimtec

Aimtec

Aimtec

Aimtec

Aimtec

Aimtec

Aimtec

Aimtec

Aimtec

Aimtec

Aimtec

Aimtec

Aimtec

Aimtec

Aimtec

MEAN WELL
MEAN WELL
MEAN WELL
MEAN WELL
MEAN WELL
MEAN WELL
MEAN WELL

ABB Embedded Power

Model

E24SE
H80SV
Q36SR12012
HAQSP
T31SN
E50SN
Q50SN
H60SBOAOSONRDC
AM6CW-110-H22-NZ
AM8TW-110-xH30-Z
AM10EW-110xH22NZ
AMI15EW-110xxH30-1Z
AMI5EW-110xH22-NZ

AM20EW-110xx(H22)-NZ

AM20CWR-ZK
AM25EUW-Z
AMA40EW-NZ
AM50QB-JZ
AM75QB-JZ
AM100QB-JZ
AM150HB-JZ
AM200QB-NZ
AM250HB-JZ
RSDW08/RDDW08
RSDW10/RDDW10
RSDW20/RDDW20
RSDW-RDDW20UW
RSDW40/RDDW40
RSDW40/RDDW40
RSDW60/RDDW60
JRCSO16

Output
power (W)

150
100-200
240
300
100
600
850-1600
3000

100
150
200
250

20
20
40
40
60
400

EN50155
compliant

> X X X

XX X X X X X X

XX X X X X X X X X X X X

DC input
voltage (V)

9-36
16.8-137.5, 14.4-154
18-75
43-160
9-53
40-60
40-60
9-60
9-36, 18-75, 40-160
9-36, 18-75, 13-70
9-36, 18-75, 36-160
9-36, 18-75, 36-160
9-36, 18-75, 36-160
9-36, 18-75, 40-160
13-70, 42-176
16-160
40-160
43-160
43-160
43-160
43-160
18-75
40-160
9-36,18-75
43-160
9-36, 18-75, 43-160
8.5-160
9-36, 18-75, 40-160
9-36, 18-75, 40-160
9-36, 18-75, 40-160
18-85 buck-boost

Output
voltages (V)

4-6,9.6-14.4,19.2-28.8, 38.4-57.6

5,12, 15, 24, 48
12
12,13.8, 15
Non-isolated 3.3-16.5, 5-30
Non-isolated 12
Non-isolated 12
Non-isolated 0-60
3.3-24,£5/9/12/15/24
3.3-24, £5/12/15/24
3.3-24, £5/12/16/24
5,12, 15, 24, +5/12/15
3.3,5,12,15, 24

(3.3), 5, 9,12, 15, 24, +5/12/15

3.3,5
5,12, 15, 24
3.3,5,12,15, 24, 48
3.3,5,12,15, 24, 48
3.3,5,12,15, 24, 48
3.3,5,12,15, 24, 48
5,12, 15, 24, 48
5,12,15, 24, 48
5,12, 15, 24, 48, 54
3.3,5,12,15V, £5/12/15
3.3,5,12,15V, £5/12/15
3.3, 5,12, 15, £5/12/15
5,12,15, £12/15/24
3.3,5,12,15, 24, 48, +12/15
3.3,5,12,15, 24, 48, +12/15
3.3, 5,12, 15, 24, 48, £12/15
Non-isolated 18.5-60

@ -

2 e
8th brick 1
Half brick 1
Quarter brick 1
Half brick 1
32nd brick 1
8th brick 1
Quarter brick 1
Half brick 1

1x1"/chassis/DIN = 1,2

DIL24 12

2 x1"/chassis/DIN 1,2

2x1" 1,2

2 x1"/chassis/DIN 1,2

2 x1"/chassis/DIN 1, 2
1x1" 1
2x1" 1
2x1" 1
Quarter brick 1
Quarter brick 1
Quarter brick 1
Half brick 1
Quarter brick 1
Half brick 1

DIL24 1,2

DIL24 1,2

2x1" 1,2

2x1" 1,2

2x1" 12

2x1" 1,2

2x1" 1,2

Half brick BMP 1

DC-DC converters DIN rail mount

Delta Electronics
Delta Electronics
Delta Electronics
Delta Electronics

ABB Embedded Power
ABB Embedded Power
ABB Embedded Power
ABB Embedded Power
ABB Embedded Power
Bel Power

Bel Power

Bel Power

Aimtec

Aimtec

Model

FL75L05A/B
FL75L07A/B
FL75L10A/B
FL75L20A/B
FLTR75V05Z
FLTOO7A0Z
FLTR100V10Z
FLTO12A0Z
FLTR100V20Z
F4804A-G/RG
F2410-G/RG
F4810-G/RG
AMFW110-NZ-ST
AMFW?72-NZ-ST/STD

current/

Output
power

~ o
> >

10A
20A
5A
7A
10A
12A
20A
4A
10A
10A
100w
10-50W

EN50155

X
X

rolling stock

Typical attenuation @ 400kHz-500kHz 50Q

Max DC input
voltage(V)

P9
~N N
(SN é )]

0-75
0-75
0-75
0-75
0-75
=718
0-80
0-45
0-80
66-160
40-160

N N ol ()] S [€}] (&3] N ()] ()] ey B~
RR S Y EHE IR Y Y s i Common
mode (dB)

£g ¥
oE =
45 THD
70 THD/SMD
25 THD
26 THD
25 THD
50 THD/SMD
44 THD
55 THD/SMD
36 THD
35 SMD
63 SMD
63 SMD
THD/chassis

THD/chassis/DIN

Form-factor

Tx1"
Tx1
2x11"
2x1.6"
Tx1"
Tx1
2x11"
1.9x1"
2x1.6"
1x0.75"
1.2 x 0.815"
1.2 x 0.815"
53.8 x 28.8 x 23.5mm
2x1"




AC-DC portfolio

Avnet Abacus has a comprehensive program of AC-DC power supplies which are designed for EN550155 rugged
railway applications. They have [EC/EN62368-1 safety and IEC60068-2 shock and vibration certificates and are
even certified for ATEX/hazardous locations. They are grouped by DIN rail mount, rugged 3U cassettes, brick
mount for compact designs and ready-to-use fanless or conduction cooled solutions. All these products are
suitable for rugged environments like transportation, robotics and heavy industries.

AC-DC rugged 3U cassettes
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Bel Power/Melcher H series 70 X 85-264 5 to 60 2x12/15, 5/2x12, 5/2x15 3HE-8TE 1,2,3
Bel Power/Melcher S series 100 X 85-264 (PFC) 5,12, 15, 24, 48, ¥12/15/24 SHE-12TE 1,2
Bel Power/Melcher K/KP series 150-280 X 85-264 (PFC) 5,12, 15, 24, 48, ¥12/15/24 SHE-16TE 1,2
. SHE-
Bel Power/Melcher LR series 210-300 X 85-264 (PFC) 2x12/15/48 1/12/16TE 2
Bel Power/Melcher T series 500 X 85-264 (PFC) 24-54.5 3HE-28TE 1

AC-DC power brick format board mount
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Bel Power/Melcher ~ LWN/LWR 93-244 X | 85-264AC, 90-350DC S 12
Bel Power/Melcher LXR/LXN 375-500 | X | B85-264AC, 90-350DC | 24, 37, 48; 2x24/37/48 1,2
AE Artesyn ADN-C 120-960 85-264AC, 90-375DC 24 X 1
Delta Electronics Cli II/DRP 60-960 155(;’83(’5&%52'02_%8%%‘ 24, 48 (X)  5sec.150% boost 1
Delta Electronics  CliQ lIl/DRP-CAN  120-480 88-264AC, 90-375DC 24 8 sec. 160% boost| 4
Delta Electronics CliQ-M/DRM 80-960 Iph 85 276AC, 2/5ph 24 Maritime  58C- 190% boost
Delta Electronics Cliq VA/DRV 120-480 85-276AC, 90-375DC 24 LCD 7 sec, 80%
Delta Electronics  LITE I/DRL-AA/AS  75-480 85-264AC, 90-375DC 24, 48 (Relay contact) = 1
Delta Electronics  LITEII/DRL-EN  75-240 90-264AC, 90-350DC 12,24, 48 Extra slim 1
Delta Electronics SYNC/DRS 30-100 85-264AC, 90-375DC 5,12, 24 Co”c‘gﬁtcat c(tr)e'ay 1
Delta Electronics Chrome/DRC 10-100 90-264AC, 90-350DC 5,12, 24 Step-shape 1
MEAN WELL HDR 15-150 85-264AC, 90-375DC 5,12, 15, 24, 48 Step-shape 1
MEAN WELL MDR 10-100 85-264AC, 90-375DC 5,12, 15, 24, 48 Compact 1
MEAN WELL EDR 75-150 85-264AC, 90-375DC 12, 24, 48 EMC class A 1
MEAN WELL NDR 75-480 85-264AC, 90-375DC 12, 24, 48 Extra slim 1
MEAN WELL SDR 75-960 85-264AC, 90-375DC 12, 24, 48 PFC 150% boost 1
MEAN WELL WDR 120-480 Iph, 2ph 180-550AC 24, 48 1
MEAN WELL TOR 240-960 3ph 340-550AC 24, 48 D%'O%farft'ay 1

Bel Power/Melcher

RCM series 60W-1000W

rugged chassis mou

mission critical EN50155

applications

nt for

MEAN WELL RSD
series 30W-500W
enclosed DC-DC

converters for railway

applications



AE Excelsys XSolo series 500W-1000W

AC-DC power supplies

Bel Power DIN rail AC-DC and
DC-DC converters

AC-DC power fanless/convection/conduction cooled

AE Artesyn
AE Artesyn
AE Artesyn
AE Excelsys
AE Excelsys
Murata PS
Murata PS
MEAN WELL
MEAN WELL
MEAN WELL
MEAN WELL
MEAN WELL
MEAN WELL
MEAN WELL
MEAN WELL
MEAN WELL

MEAN WELL

MEAN WELL

B} 52
3 £t
2 38
LCC250 250
LCC600 600
LCC1200 (tbd) 1200
CoolX modular 600
CoolX modular 1000
PQC250 PQM250 250
PQU650 650 (800)
UMP modular 400
UHP-200/350/500 200-500
UHP-750/1000 750-1000
UHP-1500/2500 1500-2500
HEP-100/150/185 100-185
HEP-240 240
HEP-320 320
HEP-480 480
HEP-600/C 600
HEP-1000 1000
ERPF-400 LED 400

DC input
voltage (VAC)

90-264

90-264

90-264

90-264

90-264

90-264

90-264

90-264

90-264

90-264

90-264

90-305

90-305

90-305

90-305

90-305

90-305

90-305

Output
voltages (V)

12,2

©

xS

o

, 48
12,28, 36, 48
12, 28, 36, 48
2,5,568
2,5,58
12, 15,18, 24, 28, 36, 48
12, 24, 48, 54

24, 48 + 3x Aux.

3.3,4.2,5,12,15, 24, 36,
48, 55

12, 24, 36, 48
24,36, 48
12,15, 24, 36, 48, 54
12,15, 24, 36, 48, 54
12,15, 24, 36, 48, 54
24,36, 48, 54

12,15, 24, 36, 42, 48, 54

24, 48, 100, charge
program

12,24, 48

CANbus
12C PMbus

>

>

Opt. Opt.

Form-factor

4 x 9" IP65

4 x9"IP65

tbd

4.5 x 8.5" modular

6.5 x 10" modular

3x5"

4x6"

250 x 89 x 37mm

Enclosed

Enclosed

Enclosed

220 x 68 x 38.8mm P65+

244.2 x 68 x 38.8mm
IP65+

252 x 0 x 43.8mm IP65+

262 x 125 x 43.8mm |P65+

280 x 144 x 48.5mm P65+

310 x 144 x 48.5mm IP65+

Enclosed outdoor

# of
outputs

Delta Electronics CliQ-M 480W
DIN rail power supply

Murata PQU650 650W force air
cooling 12V-54V AC-DC power
supply

Delta Electronics BxxSR series
rugged IP67 conduction

cooled DC-DC converter for

transportation

MEAN WELL HEP-600/C 600W
fanless power supply or VRLA/

Li-lon charger




AC-DC power industrial and household commodities
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Delta Electronics PMT-35/50/2BA  35-50 90-264AC 12,16, 24, 30, 36, 48 C X Enclosed 1
Delta Electronics ~ PMT-75/2BA 75 90-264AC 5/12,5/24,12,15, 24, 30, 36, 48 | C X | Enclosed = 1,2
Delta Electronics PMT-100/150/2BA 100-150  90-264/90-132/180-264AC 12,16, 24, 30, 36, 48 C X Enclosed 1
Delta Electronics  PMT-350/2BA 350 90-132/180-264AC 12, 24, 36, 48 F | X Enclosed 1
MEAN WELL LRS-36/50  35-50 90-264AC 2,33,512,1524,36,48  C X Enclosed 1
MEAN WELL LRS-75/100 | 75-100 90-264AC 5,12, 15, 24, 36, 48 C X Enclosed 1
MEAN WELL LRS-150/150F 160  90-132/180-264/90-264AC (F) 5,12, 16, 24, 36, 48 C X CEnclosed 1
MEAN WELL LRS-200 200 90-132/180-264AC 2,3.3,512,1524,36,48 | C | X  Enclosed 1
MEAN WELL LRS-350 350 90-132/180-264AC 2,33,512,15,24,36,48  F X Enclosed 1
Aimtec AMESIS-277NZ | 16 85-306AC, 100-430DC 3.3,5,12, 15, 24, 36, 48 C X  Enclosed 1
Aimtec AMES35-277NZ 35 85-305AC/100-430DC 5,12, 15, 24 C X Enclosed 1
Aimtec AMES35-NZ 35 85-264AC, 120-373DC 5 12,05, 24, 8/12 br2d. C | X Enclosed 123
Aimtec AMESB0-277NZ 50 85-306AC, 100-430DC 5,12, 16, 24, 36, 48 C X Enclosed 1
Aimtec AMES50-NZ 50 85-264AC, 120-373DC 5/12 08 i s miggsty | C | X Enclosed 12,3
Aimtec AMES75-27/NZ 75 85-306AC, 100-430DC 5,12, 15, 24, 36, 48 C X Enclosed 1
Aimtec AMES75-NZ 75 85-264AC, 120-373DC 5/12. /08 ity o igasy | C | X Enclosed 12,3
Aimtec AMESI00-277NZ 100 85-306AC, 100-430DC 5,12, 16, 24, 36, 48 C X CEnclosed 1
Aimtec AMESIO0-NZ | 100 85-264AC, 120-373DC 510 /0 e Sioguy | C | X Enclosed 12,3
Aimtec AMES180-277NZ 150 85-305AC, 100-430DC 12,16, 24, 36, 48 C X Enclosed 1
Aimtec AMES150-NZ 150 85-264AC, 120-373DC 12,16, 24, 36, 48 C X Enclosed 1
Aimtec AMES200-NZ 20 90-132/180-264AC, 240-373DC 5,12, 15, 24, 36, 48 C X Enclosed 1
Aimtec AMES350-NZ | 350 | 90-132/180-264AC, 240-373DC 5,12, 15, 24, 36, 48 F X Enclosed 1

MEAN WELL 100W industrial and
household enclosed power supply

Delta Electronics 350W industrial
enclosed power supply with fan cooling

Aimtec 200W 85VAC to 305VAC input industrial
and household enclosed power supply

TECHNICAL SUPPORT
Avnet Abacus’ Europe-wide team of technical specialists is on hand to help you choose
the right power supply for your railway application, and can offer engineering support

throughout every stage of your design process. To organise a visit, or ask questions about

your design, contact this team in your local language at avnet-abacus.eu/ask-an-expert
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AC-DC power industrial and household commodities
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MEAN WELL

MEAN WELL

MEAN WELL

MEAN WELL
MEAN WELL
MEAN WELL
MEAN WELL
MEAN WELL
MEAN WELL
MEAN WELL
MEAN WELL
MEAN WELL
MEAN WELL
MEAN WELL
MEAN WELL
MEAN WELL
MEAN WELL
MEAN WELL
MEAN WELL
Aimtec
Aimtec
Aimtec
Aimtec
Aimtec
Aimtec
Aimtec
Aimtec

Aimtec
Aimtec

Aimtec
Aimtec
Aimtec
Aimtec
Aimtec
Aimtec
Aimtec
Aimtec
Aimtec
Aimtec
Aimtec
Aimtec

Aimtec

Model

IRM-01

IRM-02

IRM-03

IRM-05
IRM-10
IRM-15
IRM-20
IRM-30
IRM-45
IRM-60
IRM-90
MPM-05
MPM-10
MPM-15
MPM-20
MPM-30
MPM-45
MPM-60
MPM-90
AMESR-1-68277NZ
AMESR-3-125277NZ
AMEOFL3-277HANZ
AMEOFL5-277HANZ

AMEOFL10-277HANZ

AMEOF5-277NZ
AMEOF8-277NZ
AMEOF10-277NZ
AMEOF15-277NZ

AMEL15-277UNZ

AMEM3-277HAVZ
AMEMb-277HAVZ
AMEL6-VZ
AMEL5-277NZ
AMEL10-277NZ
AMEL10-277HAVZ
AMEL15-277HAVZ
AMEL20-277HAVZ
AMEL30-277HAVZ
AMEL45-JZ
AMEL60-JZ
AMEL5-MJZ
AMEL10-MJZ

Output

DC input
voltage (V)

85-305AC

85-305AC

85-305AC

85-305AC
85-305AC
85-305AC
85-305AC
85-305AC
85-305AC
85-305AC
80-305AC
85-264AC
85-264AC
85-264AC
85-264AC
85-264AC
85-264AC
85-264AC
85-264AC
85-305AC
85-305AC
85-305AC, 100-430DC
85-305AC, 100-430DC
85-306AC, 100-430DC
85-305AC, 70-430DC
85-305AC, 70-430DC
85-306AC, 70-430DC

85-305AC, 70-430DC

18-30AC, 18-42DC
85-305AC, 70-430DC

85-305AC, 100-430DC
85-305AC, 100-430DC
85-264AC
85-305AC, 100-430DC
85-306AC, 100-430DC
85-305AC, 100-430DC
85-3056AC, 100-430DC
85-305AC, 100-430DC
85-306AC, 100-430DC
85-305AC, 100-430DC
85-306AC, 100-430DC
85-264AC
85-264AC

Output
voltages (V)

3.3,5,9,12,15, 24

3.3,5,9,12,15, 24

3.3,5,9,12,15, 24

3.3,56,12,15, 24
3.3, 5,12, 15, 24
3.3,5,12,15, 24
3.3,56,12,15, 24
5,12,15, 24, 48
5,12,15, 24, 48
5,12,15, 24, 48
12,15, 24, 48
3.3,5,12,15, 24
3.3,5,12,15, 24
3.3,5,12,15, 24
3.3,5,12,15, 24
3.3,5,12,15, 24, 48
5,12,15, 24, 48
5,12,15, 24, 48
12,15, 24, 48

3.3,
3.3,
3.3,
3.3,
3.3,

3.3,

3.3,
3.3,
3.3,
3.3,
3.3,
3.3,
3.3,

5,12, 15, 24

o o o o o a o
© ECl 0 Kol ° ECH O
N
o

5
12

,9.12,15, 24
. 9.12,15, 24
. 9,12, 15, 24
,9.12,15, 24
. 9.12,15, 24
12,15, 24

,9.12,15, 24

12,15, 24
12,15, 24
12,15, 24
. 24
12,15, 24
12,15, 24
12,15, 24

3.3,5,9,12,15, 24
5,12,15, 24, 48
5,12,15, 24, 48

512,15, 24

3.3,5,9,12,15, 24

EN60601-1

X X X X X X X X

(X)

EN60335-1
EN61558-1

> X X X

(X)
(X)

(X)
(X)
(X)

orm-factor/
imensions

F
d

Encapsulated
+SMD

Encapsulated
+SMD

Encapsulated
+SMD

Encapsulated
Encapsulated
Encapsulated
Encapsulated
Encapsulated
Encapsulated
Encapsulated
Encapsulated
Encapsulated
Encapsulated
Encapsulated
Encapsulated
Encapsulated
Encapsulated
Encapsulated
Encapsulated
Non-isolated SIL
Non-isolated SIL
Open board SIL
Open board SIL
Open board SIL
Open board SIL
Open board SIL
Open board SIL
Open board SIL

Encapsulated

1x 1" encapsulated

1x 1" encapsulated
Encapsulated
Encapsulated
Encapsulated
Encapsulated
Encapsulated
Encapsulated
Encapsulated
Encapsulated
Encapsulated
Encapsulated

Encapsulated

# of outputs

ovcli

> X X X

supply

Aimtec 20W 85VAC-
305VAC input board
mount AC-DC power

MEAN WELL 90W
chassis mount AC-DC
power supply

Aimtec 3W 1x 1”7 4kV
isolated board mount
power supply




Offices

AUSTRIA

Avnet Abacus Vienna
Avnet EMG Elektronische
Bauelemente GmbH
Griinbergstra3e 15/1/4.0G
1120 Wien / Austria
Phone: +43 186642 0
wien@avnet-abacus.eu

BELARUS

c/o Avnet Abacus Russia
Office 24, Building 2

10 Korovinskoye Shosse,
127486 Moscow

Phone: +7 (495) 737 3688
Fax:  +7(495) 737 3686
belarus@avnet-abacus.eu

BELGIUM

De Kleetlaan 3

1831 Diegem

Phone: +32 2 227 2000
diegem@avnet-abacus.eu

BULGARIA

c/o Avnet Abacus Romania

4 Gara Herastrau,

Building B, 2nd Floor RO-020334
Bucharest

Phone: +4021528 16 90
bulgaria@avnet-abacus.eu

CROATIA

c/o Avnet Abacus Slovenia
Dunajska Cesta 167

1000 Ljubljana

Phone: +386 (0)1560 97 54
Fax:  +386(0)1560 9878
croatia@avnet-abacus.eu

CZECH REPUBLIC

Amazon Court Karolinska 661/4
CZ-18600 Prague Czech Republic
Phone: +420 234 091011

Fax:  +420 234 091010
praha@avnet-abacus.eu

DENMARK

Knudlundvej 24 DK-8653 Them
Phone: +45 86 84 84 84

Fax:  +4586 848244
them@avnet-abacus.eu

Lyskeer 9, DK-2730 Herlev
Phone: +45 86 84 84 84
Fax:  +4543 29 37 00
herlev@avnet-abacus.eu

EGYPT

c/o Avnet Abacus Turkey
Tatlisu Mahallesi Pakdil
Sokak No: 7 Kat: 2 34774
Umraniye Istanbul Turkiye
Phone: +90 216 52 88 370
Fax:  +90 216 52 88 377
egypt@avnet-abacus.eu

ESTONIA

Suur-Joe 63, Parnu,
80042 Parnu Maakond,
Estonia

Phone: +372 56637737
paernu@avnet-abacus.eu

FINLAND

Pihatérma 1B

F1-02240 Espoo

Phone: +358 (0) 207 499 220
Fax:  +358(0) 207 499 240
espoo@avnet- abacus.eu

FRANCE

Immeuble Carnot Plaza

14 Avenue Carnot

91349 Massy Cedex, Paris
Phone: +33 (0) 16447 2929
Fax:  +33(0) 16447 9150
paris@avnet-abacus.eu

8 chemin de la Terrasse

Bat D Ter étage

31500 Toulouse

Phone: +33 (0) 5 6247 4787
Fax:  +33(0) 5 6247 4761
toulouse@avnet-abacus.eu

35 avenue des Peupliers

Les Peupliers2

35510 Cesson

Phone: +33 (0) 2 9983 7720
Fax:  +33(0) 2 9983 4829
rennes@avnet-abacus.eu

Parc Club du Moulin & Vent

Bat 10, 33 rue du Dr. G Lévy
F-69693 Vénissieux Cedex, Lyon
Phone: +33 (0) 4 7877 1370

Fax:  +33(0) 4 78771391
lyon@avnet-abacus.eu

GERMANY

Englische Str. 27

D - 10587 Berlin

Phone: +49 (0) 30 790 997 0
Fax:  +49(0) 30 790997 51
berlin@avnet-abacus.eu

Industriestr. 26

D-76297 Stutensee

Phone: +49 (0)7249 910 149
Fax:  +49(0)7249 910 177
stutensee@avnet-abacus.eu

Wilhelmstr. 1,

D-59439 Holzwickede / Dortmund

Phone: +49 (0) 23012959 27
Fax: +49 (0) 23012959 29
dortmund@avnet-abacus.eu

Oehleckerring 9a - 13 22419
Hamburg

Phone: +49 (0) 40 608 23 59 0
Fax:  +49(0) 40 608 23 59 20
hamburg@avnet-abacus.eu

Gruber Str. 60c-60d
D-85586 Poing / Munich
Phone: +49 (0) 8121777 03
Fax: +49 (0) 8121777 531
muenchen@avnet-abacus.eu

Lina-Ammon-S$tr. 19 b
D-90471 Nurnberg

Phone: +49 (0) 911 244 250
Fax: +49 (0) 911244 25 25
nuernberg@avnet-abacus.eu

Gutenbergstr. 15

D-70771 Leinfelden- Echterdingen

/ Stuttgart

Phone: +49 (0) 71178260 02
Fax: +49 (0) 71178260 333
stuttgart@avnet-abacus.eu

GauBstrafe 10 D-31275 Lehrte
Phone: +49(0) 5132 5099 0
Fax:  +49(0) 5132 5099 76
lehrte@avnet-abacus.eu

GREECE

c/o Abacus Avnet Serbia
Milentija Popovica 5B,
Floors 6-8 Belgrade RS11070
Phone: +38111 4022302
Fax: +38111 4049900
belgrade@avnet-abacus.eu

HUNGARY

c/o Avnet Abacus Czech Republic

GreenPoint Offices,

Blok F Turcianska 2 SK-82109,
Bratislava

Phone: +421232 242 608
Fax: +4212 32 111140
budapest@avnet-abacus.eu

IRELAND

c/o Avnet Abacus Bolton
Oceanic Building

Waters Meeting Road
Bolton BL18SW

Phone: +44 (0)1204 547170
Fax:  +44(0)1204 547171
bolton@avnet.eu

ISRAEL

Avnet Abacus Israel

1 Habrosh Street

Bney Dror 4581500
Phone: 972-9-778-0280
Israel@avnet-abacus.eu

ITALY

Via Manzoni 44

1-20095 Cusano Milanino (Milano)
Phone: +39 02 660 921

Fax:  +39 02 66092 332
milano@avnet-abacus.eu

Viale dell'industria
231-35129 Padova
Phone: +39 049 7800 381
Fax:  +39 0497730 36
padova@avnet-abacus.eu

Via di Settebagni, 390
1-00138 Roma

Phone: +396-41231951
roma@avnet-abacus.eu

Via Scaglia Est, 31/33
41126 Modena

Phone: +39 059 34891
Fax:  +39 059 344993
modena@avnet-abacus.eu

Via Panciatichi 40/11
1-50127 Firenze

Phone: +39 055 436 1928
Fax:  +39 055 428 8810
firenze@avnet-abacus.eu

LATVIA

c/o Avnet Abacus Poland
Plac Solny 16

PL-50-062 Wroclaw
Phone: +48 7134 205 99
Fax: +48 7134 22910
latvia@avnet-abacus.eu

LITHUANIA

c/o Avnet Abacus Poland
Plac Solny 16

PL-50-062 Wroclaw
Phone: +48 7134 205 99
Fax: +48 7134 22910
lithuania@avnet-abacus.eu

NETHERLANDS

Stadionstraat 2, 6th fl. NL-4815
NG Breda

Phone: +31(0) 76 57 22 300
Fax:  +31(0) 76 57 22 303
breda@avnet-abacus.eu

NORWAY

Olaf Helsetsvei 6,

0694 Oslo Norway

Phone: +47 (0) 94 89 5373
oslo@avnet-abacus.eu

POLAND

Plac Solny 16

PL-50-062 Wroclaw
Phone: +48 7134 205 99
Fax: +48 7134 22910
wroclaw@avnet-abacus.eu

PORTUGAL

Tower Plaza, Rot. Eng. Edgar
Cardoso,

23, Pl. 14, Sala E

PT-4400-676 Vila Nova de Gaia
Phone: +351223 779502

Fax: +351223 779503
portugal@avnet-abacus.eu

ROMANIA

4 Gara Herastrau, Building B,
2nd Floor

RO-020334 Bucharest
Phone: +4021528 16 90
romania@avnet-abacus.eu

RUSSIA

49A Tatischeva Street,
Ekaterinburg

RUS-620028

Phone: +7 (912) 650 1944
Ekaterinburg@avnet- abacus.eu

Office 24, Building 2

10 Korovinskoye Shosse
127486 Moscow

Phone: +7 (495) 737 3688
Fax:  +7(495) 737 3686
Moscow@avnet-abacus.eu

SERBIA

Milentija Popovic¢a 5B, Floors 6-8
Belgrade RS11070

Phone : +38111 4022302

Fax: +381114049900
belgrade@avnet-abacus.eu

SLOVAKIA

GreenPoint Offices, Blok F
Turcianska 2

SK-82109, Bratislava
Phone: +421232 242 608
Fax: +4212 321140
slovakia@avnet-abacus.eu

SLOVENIA

Dunajska Cesta 167

1000 Ljubljana

Phone: +386 (0)1560 97 54
Fax:  +386(0)1560 9878
ljubljana@avnet-abacus.eu

SOUTH AFRICA

Block 13,

Pinewood Office Park

33 Riley Road Woodmead

2191 Sandton, Johannesburg
Phone: +27(0) 10 447 0184
avnet-abacus-sales-southafrica@avnet.eu

Belmont Office Park

1st Floor, Unit 0030

Belmont Road, Rondebosch
Cape Town 7700

Phone: +27 (0) 21200 8685
avnet-abacus-sales-southafrica@avnet.eu

33 Shelbourne Avenue La Lucia,
4051 Umhlanga

KwaZulu-Natal

Phone: +27 (0) 31 9405006

avnet-abacus-sales-southafrica@avnet.eu

SPAIN

NyN Tower, C/ Tarragona,
149-157, Floor 19

ES-08014 Barcelona

Phone: +34 (0) 93 327 85 50
Fax:  +34(0) 93 42505 44
barcelona@avnet-abacus.eu

Plaza Zabalgane 12 Bajo lzda,
Galdakao / Vizcaya

ES -48960 Bilbao

Phone: +34 (0) 94 457 0044
Fax:  +34(0) 94 456 8855
bilbao@avnet-abacus.eu

C/Chile, 10 22 Plta. Oficina 229
ES -28290 Las Matas / Madrid
Phone: +34 (0) 913 72 7200
Fax:  +34(0) 916 36 9788
madrid@avnet-abacus.eu

SWEDEN

Lofstroms Allé 5,
Sundbyberg, Box 1830,
SE-17127 Solna

Phone: +46 (0) 858 746200
Fax:  +46(0) 858 746 001
stockholm@avnet-abacus.eu

Smorhalevagen 3

SE-43442 Kungsbacka
Phone: +46 (0)8 58746 200
Fax:  +46(0)300 140 15
gothenburg@avnet-abacus.eu

SWITZERLAND

Bernstrasse 394

CH-8953 Dietikon

Phone: +41(0) 43 322 49 90
Fax:  +41(0) 43 322 49 99
zurich@avnet-abacus.eu

TURKEY

Tatlisu Mahallesi Pakdil
Sokak No: 7 Kat: 2 34774
Umraniye Istanbul Turkiye
Phone: +90 216 52 88 370
Fax: +90 216 52 88 377
istanbul@avnet-abacus.eu

UK

Building 5 Waltham Park

White Waltham

Maidenhead Berkshire SL6 3TN
Phone: +44 (0)1628 512900
Fax:  +44(0)1628 512999
maidenhead@avnet.eu

Avnet House

Rutherford Close

Meadway, Stevenage
Hertfordshire SG1 2EF
Phone: +44 (0)1438 788 500
Fax: +44(0)1438 788 250
stevenage@avnet.eu

Oceanic Building

Waters Meeting Road
Bolton BL1 8SW

Phone: +44 (0)1204 547170
Fax: +44 (0)1204 547171
bolton@avnet.eu

UKRAINE

c/0 Avnet Abacus Poland
Plac Solny 16

PL-50-062 Wroclaw
Phone: +48 7134 205 99
Fax: +48 7134 22910
ukraine@avnet-abacus.eu

All trademarks and logos are the property of their respective owners. This document provides a brief overview only, no binding offers are intended.
No guarantee as to the accuracy or completeness of any information. All information is subject to change, modifications and amendments without notice.

Printed on FSC certified paper.
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