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There are three ways to find information that you need relevant to your spe-

cific requirements.

« TABLE OF CONTENTS (Below).

Each section is listed in sequence.
« INDEX BY MOUNTING (Page 3).

Products are listed under the method of mounting.
« INDEX BY INPUT VOLTAGE (Page 4).

Input guide

30 - 80W 2 outputs 12 - 120V
PM50 (50W)
PM80 (80W)

120 to 240W 1 output 12 - 120V
PM150 (150W)
PM240 (240W)

250W 1 output 12 - 120V
PM250 (250W)

200 - 500W 1 output 12 - 60V
PU300 (300W)
PU500 (500W)

500 - 1000W 1 output 12 - 120V
PUG00 (600W)
PU1000  (1000W)

1000 - 2000W 1 output 24 - 110V
PC2000  (2000W)

60 - 800W 1 - 3 outputs 5 - 48V
PSE (60 - 250W)
PSC (80 - 240W)
PSC800 (200 - 800W)

Why Polyamp

Mounting guide

Technical data

Accesories

Custom design, examples

Why CE mark

Applications

General data

Magnetic & Electric Signature control
Aboutﬁgwan1
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DIN-Rail

Index by mounting

PMS50
PM80
PM150
PM240
PM250
PSE
PSC
PSC800

PSE
PSC
PSC800

PM150
PM240
PM250
PU300
PU500
PUG00
PU1000
PC2000

Wall and chassis mounting

PMS50
PM80
PM150
PM240
PM250
PU300
PU500
PUG00
PU1000
PC2000
PSE
PSC
PSC800
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Input guide

rieSenia na presné meranie

We used of historical reasons several input coding. That can cause some confusion.

12V input

Is used mainly in car related applications or small
mobile systems or in back-up systems.

12V input voltage is handled by the A input voltage
range 10-30V or an input coded 12 (11-16V).

Input range
A=10-30Vvd.c.

Family code

PM50, PSE100, PSC100, PM150,
PSC150, PU300

12 = 11 - 16Vd.c.(*) PM250, PU300 12/27

24-28V input

Is used in many applications. Use the B input (20-60V)
or 24 (20-32V).

In case you have cranking voltages use A input, see
12V above or use train 24V according to EN50155,
IEC60571 train standards, we call that input 24T (14.4
— 34V) with those the output power is derated. We can
make units that meets 1ISO7637-2 (24V) and

MIL-STD 1275 (28V).

Input range
B =20-60Vd.c.

Family code

PM50, PSE100, PSC100,
PM150, PSC150, PU300,
PUG00

PM80, PM240, PSC240,
PU500, PU1000

PSE200, PM250, PSE250,

PC1000

For train and forklifts,

on demand

24 =18 - 32Vd.c.
24 =20 - 32Vd.c. (*)

24T =14.4 - 33.6Vd.c.

36-42Vd.c. input

Is today mostly used in train applications and on the
North American markets. The 42V input is the future
standard voltage on cars. Use the B input (20-60V) or
ask for a specific 36 input range, it is not in our standard
range but can be made on demand. For train or mobile
application a standard B-input range covers EN50155,
IEC60571 train standards.

Input range
B =20-60Vd.c.

Family code
PM50, PSE100, PSC100,
PM150, PSC150, PU300,

PUG00

36 =30 - 60Vd.c. On demand
36T = 21.6 - 50.4Vvd.c. For train and forklifts,

on demand

48Vvd.c. input

Is used mainly in telecom application, where low emis-
sion is required. We have EN50022 level B on all such
inputs. Use the B input (20-60V) or 48 (41-60V).

For EN50155, IEC60571 train standards use input 48T
(28.8 — 68V) with those the output power is derated.

Input range
B =20-60Vd.c.

Family code

PM50, PSE100, PSC100,
PM150, PSC150, PU300,
PUG00

PM80, PM240, PSC240,
PU500, PU1000

PSE200, PM250, PSE250,

PC1000, PC1400, PC2000

For train and forklifts,

on demand

48 = 38 - 60Vd.C.
48 = 41 - 60Vd.c. (¥)

48T = 28 - 68Vd.c.

60Vd.c. input

Is used mainly in telecom application on certain mar-
kets. We can make special inputs for 48-60V input with
38-72V input. We have not come across on train appli-
cations but is possible with a modified input.

Input range Family code
B =20-72Vvd.c. PSE100
60 =50 - 80Vd.c. On demand

72Vd.c. input

Used mainly in trains. Either use our C input range or
72T.

Input range
C =50 - 150vd.c.

Family code
PM50, PSE100, PSC100,
PM150, PSC150, PU300,

PUG00

72 =60 -100Vvd.c. On demand
72T = 43.2 -100.8Vvd.c. For train and forklifts,

on demand

96Vd.c. input

Used mainly in large fork-lift. Use our C input range and

require a series diode on the input. (Optional on PSE

and PSC types).

C =50 - 150Vvd.c. PM50, PSE100, PSC100,
PM150, PSC150, PU300,
PUG00

(*) Rated input voltage with max rating and
temperature. The input accept <-35%
before switching of the converter.

http://www.elso.sk
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110-127Vvd.c. input

Is used mainly on trains, in power plants and sub-sta-
tion applications. High immunity levels are required. Use
the D input (90-270V) or 110 (93-150V). For EN50155,
IEC60571 train standards use our C-input (50-150V) or

110T (66 — 154V).

Input guide

Input range Family code

D =90 - 270Vvd.c. PM50, PSE100, PSC100,

110 = 88 - 150Vd.c. PM80, PM240, PSC240,

110 = 93 - 150Vd.c. (*) PSE200, PM250, PSE250,

>300Vd.c. input

Is used mainly in power plants, oil platforms, hybride

/ electric car applications or in ROV and submarines.
There are also applications for 700Vd.c. in Traction &
metro applications according to IEC60850. All those are

special executions.

rieSenia na presné meranie

The standard models we have are:

Input range

PM150, PSC150, PU300, E =260 - 500Vd.c.

PUG00

PU500, PU1000

440 = 350 - 500Vd.c.
440 = 300 - 600Vd.c.

PC1000, PC1400, PC2000
110T = 66 - 154Vd.c. For train and forklifts,
on demand

220-250Vvd.c. input

Is used mainly in power plants and sub-station applica-
tions. High immunity levels are required. Use the D input

AC inputs

(90-270V) or 220 (188-300V). The 250V battery is not
very common but can only be used with 220 inputs. Hy-

bride cars and submarines uses similar voltages, please

contact us.
Input range Family code
D =90 - 270Vvd.c. PM50, PSE100, PSC100,

220 =175-300vd.c. = PM80, PM240, PSC240,

PM150, PSC150, PU300,

PUG00

PU500, PU1000

Input range
ACR =85 - 135Va.c.

AC =176 - 264Va.c.

ACW = 85 - 264Va.c.

220 =187 - 300Vvd.c. (*) PSE200, PM250, PSE250,
PC1000, PC1400, PC2000

Input voltage ranges Power

24T=14-34Vdc

\

24=18-32Vdc

36T=21-51Vdc

48=38-60Vdc

\
vV o\

48T=28-68Vdc

\

110=88-150Vdc

\

110T=66-154Vdc

\

220=175-300Vdc

\

Family code
PSC100, PSC150
PSC240,

PU1000

We have a range of AC/DC power supplies, compatible
with our DC/DC converters in the PSE and PSC range.

Family code

PSE100, PSC100, PSC150
PSC240

PSE100, PSC100, PSC150
PSC240

PSE60, PSC80, PSC140

Output

SV
12V
15V
24V

30 - 2000W ) Sav

http://www.elso.sk
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PM50 Series

50W DC-DC Converter

10 to 270V input
12 to 132V output
1 or 2 outputs

Wide input voltage range
Low ripple outputs

DIN-rail or wall mounting
Operating temperature -25 to +55°C

Tropical coating

EMC
* EN61000-6-2, Immunity
 EN61000-6-3, Emission
* EN/IEC61000-4-4, 4kV
* EN/IEC61000-4-5 level 2 & 3

Single output

rieSenia na presné meranie

N,

e

|

Output Input
Voltage | Current | Power| 10 - 30V 20 - 60V 50 - 150V 90 - 270V
12V | 2.67A | 32W [ PM50A15-15
12V | 3.34A | 40W PM50B15-15| PM50C15-15| PM50D15-15
15V | 2.67A | 40W [ PM50A15-15
15V | 3.34A | 50W PM50B15-15| PM50C15-15 | PM50D15-15
18V | 2.60A | 47W | PM50A18-18
18V | 3.20A | 57W PM50B18-18
18V | 2.78A | 50W PM50C18-18
24V | 1.34A | 32W [ PM50A15-15
24V | 1.67A | 40W PM50B15-15| PM50C15-15| PM50D15-15
28V | 1.34A | 37W | PM50A15-15
28V | 1.67A | 47TW PM50B15-15| PM50C15-15 | PM50D15-15
36V | 1.30A | 47W | PM50A18-18
36V | 1.60A | 57TW PM50B18-18
36V | 1.39A | 50W PM50C18-18
60V | 0.67A | 40W [ PM50A60-60
60V | 0.84A | 50W PM50B60-60| PM50C60-60 | PM50D60-60
110V | 0.34A | 37W | PM50A60-60
110V | 0.42A | 46W PM50B60-60) PM50C60-60 | PM50D60-60
Dual outputs
Outputs Input
\Voltage | Current | Voltage | Current |Power| 10 - 30V 20 - 60V 50 - 150V 90 - 270V
12V | 1.34A | 12V | 1.34A | 32W | PM50A15-15
12V | 1.67A | 12V | 1.67A | 40W PM50B15-15 | PM50C15-15 | PM50C15-15
15V | 1.34A | 15V | 1.34A | 40W | PM50A15-15
15V | 1.67A | 15V | 1.67A | 50W PM50B15-15 | PM50C15-15 | PM50D15-15
18V | 1.30A | 18V | 1.30A | 47W | PM50A18-18
18V | 1.60A | 18V | 1.60A | 57W PM50B18-18
18V | 1.39A | 18V | 1.39A | 50W PM50C18-18
60V | 0.34A | 60V | 0.34A | 40W | PM50A60-60
60V | 0.42A | 60V | 0.42A | 50W PM50B60-60 | PM50C60-60 | PM50D60-60

mm( €

Made in Sweden

Page 6

http://www.elso.sk

For more technical data see page 30



PM80 Series

80W DC-DC Converter
* 18 to 300V input
24 to 72V output

* 1 or 2 outputs

* DIN-rail or wall mounting
* Operating temperature -25 to +55°C

* Tropical coating

EMC

* EN61000-6-2, Immunity
 EN61000-6-3, Emission
* EN/IEC61000-4-4, 4kV

* EN/IEC61000-4-5 level 2 & 3

Single outputs

rieSenia na presné meranie

Output Input
\Voltage |Current | Power] 18 - 32V 40 - 60V 88 - 150V 175 - 300V
24V | 2.50A | 60W [PM8O0 24/24-24
24V | 3.34A | 80W PMB80 48/24-24 | PM80 110/24-24 | PM80 220/24-24]
36V | 1.68A | 60W [PM80 24/36-36
36V | 2.24A | 80W PMB80 48/36-36 | PM80 110/36-36 | PM80 220/36-36
48V | 1.25A | 60W |PM80 24/24-24
48V | 1.67A | 80W PMB80 48/24-24 | PM80 110/24-24 | PM80 220/24-24]
72V | 0.84A | 60W [PM80 24/36-36
72V | 1.12A | 80W PM80 48/36-36 | PM80 110/36-36 |PM80 220/36-36
Dual outputs
Output Input
\oltage Current | Voltage |Current |Power | 18 - 32V 40 - 60V 88 - 150V 175 - 300V
24V | 1.25A | 24V | 1.25A | 60W |PM80 24/24-24
24V | 1.67A | 24V | 1.67A | 80W PM80 48/24-24 | PM80 110/24-24 | PM80 220/24-24
36V | 0.84A | 36V | 0.84A | 60W [PM80 24/36-36
36V | 1.12A | 36V | 1.12A | 8OW PM80 48/36-36 | PM80 110/36-36 | PM80 220/36-36

PM50 and PM80

Mechanical layout

Consult the mounting guide page 26,
for mounting suggestions.

=m( €

Made in Sweden

Weight 0.65 kg

Standard accessories

Y

E

2 x Jumpers

2 x DIN-Rail clips
2 X MSCS M4x6 screw

1 x Combicon

http://www.elso.sk
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PM150 Series Ry

i
150W DC-DC Converter /4
« 10 to 270V input s 1|
* 12 to 48V output '
» Wide input voltage range
» 2.5kVa.c. isolation output/case
* Over voltage protection
* Output voltage alarm
+ Series diode on output
* Operating temperature -25 to +55°C
* DIN-rail, wall mounting or 19”-rack
EMC
* EN61000-6-2, Immunity Option
* EN61000-6-3, Emission Train inputs
* EN/IEC61000-4-4, 4kV Mechanical features, see page 26
* EN/IEC61000-4-5 level 2 & 3 Tropical coating
Single outputs
Output Input
Voltage | Current | Power| 10 - 30V 20 - 60V 50 - 150V 90 - 270V
12V_| 10.0A | 120W | PMI50A12
12V | 125A | 150W PM150B12 | PM150C12 | PM150D12
13.8V | 8.70A | 120W [PM150A13.8
13.8V | 10.9A | 150W PM150B13.8 | PM150C13.8 | PM150D13.8
15V | 8.00A |120W | PM150A15
15V | 10.0A | 150W PM150B15 | PM150C15 | PM150D15
24V_| 5.00A |120W | PM150A24
24V_| 6.25A | 150W PM150B24 | PM150C24 | PM150D24
36V | 4.17A | 150W PM150B36
48V | 2.50A | 120W| PM150A48
48V_| 3.13A | 150W PM150B48 | PM150C48 | PM150D48
Mechanical layout
PM150 and PM240
¢
Z
214 mm v
Weight 2.5 kg
Front panel
Consult the mounting guide page 26,
for mounting suggestions.
==C E For more technical data see page 30

Made in Sweden http://www.elso.sk
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PM240 Series S S

240W DC-DC Converter

* 18 to 300V input

24 to 110V output

2.5k Va.c. isolation output/case

* Over voltage protection

* Output voltage alarm

* Series diode on output

* Operating temperature -25 to +55°C
* DIN-rail, wall mounting or 19”-rack

sl

L]

L]

EMC

* EN61000-6-2, Immunity Option

* EN61000-6-3, Emission Train inputs

» EN/IEC61000-4-4, 4kV Mechanical features, see page 26
* EN/IEC61000-4-5 level 2 & 3 Tropical coating

Single outputs

Output Input
\Voltage | Current | Power| 18 - 32V 38- 60V 88 - 150V 175 - 300V

24V | 9.00A | 216W|PM240 24/24

24V | 10.0A | 240W PM240 48/24 | PM240 110/24 | PM240 220/24
36V | 6.67A | 240W PM240 48/36

48V 4.50A | 216W|PM240 24/48

48V | 5.00A | 240W PM240 48/48 | PM240 110/48 | PM240 220/48
60V | 3.60A | 216W|PM240 24/60

60V | 4.00A | 240W PM240 48/60 | PM240 110/60 | PM240 220/60
110V | 1.97A | 216W[PM240 24/110

110V | 2.19A | 240W PM240 48/110{ PM240 110/110 |PM240 220/110

Mechanical layout

PM150 and PM240

Standard accessories

g 4 x MFXH M6x16
£
3 v ° 2 x Rack mounting
© ©] pL88-1
241 mm
256 mm
Rear panel
Consult the mounting guide page 26,
for mounting suggestions.
(1
- C € For more technical data see page 30

Made in Sweden http://www.elso.sk
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PM250 Series

250W DC-DC Converter

* 11 to 300V input

* 13.2to 110V output

 2.5kVa.c. isolation output/case

* Over voltage protection

* Output voltage alarm

* Series diode on output

* Operating temperature -25 to +55°C
* DIN-rail, wall mounting or 19”-rack
* Train-inputs, see page 30

EMC

* EN61000-6-2, Immunity

* EN61000-6-3, Emission

* EN/IEC61000-4-4, 4kV

* EN/IEC61000-4-5 level 2 & 3

rieSenia na presné meranie

_ AT
S

L

e i

Option

Train inputs

Mechanical features, see page 27
Tropical coating

Single outputs

Output Input
Voltage Current Power 11 - 16V 20 - 32V 41 - 60V

13.2V 14.1A 187W PM25012/13.2
13.2V 18.9A 250W PM250 24/13.2 PM250 48/13.2
24V 7.8A 187W PM250 12/24

24V 10.4A 250W PM250 24/24 PM250 48/24
36V 5.2A 187W PM250 12/36

36V 6.9A  250W PM250 24/36 PM250 48/36
48V 3.9A 187W PM250 12/48

48V 5.2A  250W PM250 24/48 PM250 48/48

Highlighted types are available now, other types will be
available during 2008.

For more technical data see page 30

Mechanical layout

PM250

58 mm

Figure 1. Front
Weight: 2.5 kg

http://www.elso.sk
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PM250

rieSenia na presné meranie

Mechanical layout

Standard accessories

E 42.5 mm
B £ ° 2 x Wall mounting
S L58-1
'l 4 x MFXH M6x16
Figure 1. Front
Weight: 2.5 kg
PM250 wall mounted.
Using brackets [1.214-2
(Optional).
| I
PM250 wall mounted. LPJN_'25O DH;-RdaS mcl)(unted. PM250 DIN-Rail mounted.
Using standard brackets sing standard brackets Using DIN-Rail holder (Op-
L58-1 and the optional DIN- tional)
L58-1. - :
Rail clips.

Black 19” front panel 2 U for two
< units PM250 mounted side by side.
(Optional).

5 units PM250 mounted verticaly
< using brackets PL58-1 and L480-3
(Optional), forming 19” 7U unit.

«— Black 19” front panel 2 U for
one unit PM250 mounted in the
middle. (Optional).

Input & output filter and
control area.

http://www.elso.sk
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PU300 Series

300W DC-DC Converter

* 10 to 270V input
* 12 to 60V output

+ Wide input voltage range
* Over voltage protection
* Output voltage alarm

+ Series diode on output

¢ Remote sense

* Inhibit

* Operating temperature -25 to +55°C

+ Wall mounting or 19”-rack

EMC

* EN61000-6-2, Immunity
 EN61000-6-3, Emission
* EN/IEC61000-4-4, 4kV

* EN/IEC61000-4-5level 2 & 3

Option

rieSenia na presné meranie

Train inputs

Mechanical features, see page 27

Tropical coating

Single outputs

Output Input
\oltage | Current | Power | 10 - 30V 20 - 60V 50 - 150V 90 - 270V
12V | 18.0A | 216W | PU300A12
12V | 25.0A | 300W PU300B12 | PU300C12 PU300D12
13.8V | 16.0A | 220W |PU300A13.8
13.8V | 21.8A | 300W PU300B13.8 | PU300C13.8 | PU300D13.8
15V | 16.0A | 240W | PU300A15
15V | 20.0A | 300W PU300B15 | PU300C15 PU300D15
24V | 10.0A | 240W | PU300A24
24V | 12.5A | 300W PU300B24 | PU300C24 PU300D24
28V | 8.58A | 240W | PU300A28
28V | 10.8A | 300W PU300B28 | PU300C28 PU300D28
36V | 6.67A | 240W | PU300A36
36V | 8.34A | 300W PU300B36 | PU300C36 PU300D36
48V | 5.00A | 240W | PU300A48
48V | 6.25A | 300W PU300B48 | PU300C48 PU300D48
60V | 4.00A | 240W | PU300AG60
60V | 5.00A | 300W PU300B60 | PU300C60 PU300D60

PU300 and PU500

mm(C €

Made in Sweden

Page 12

€

Mechanical layout

ight 4.2kg

©

= Wl (S 11%)% !
————

http://www.elso.sk
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PUS500 Series

500w DC-DC Converter

* 18 to 300V input

* 24 to 60V output

* Over voltage protection

* Output voltage alarm

* Remote sense

* Inhibit

* Operating temperature -25 to +55°C
+ Wall mounting or 19”-rack

EMC

*  EN61000-6-2, Immunity
 EN61000-6-3, Emission

* EN/IEC61000-4-4, 4kV

* EN/IEC61000-4-5 level 2 & 3

rieSenia na presné meranie

PU300 and PU500

e

-+,
Option
Series diode on output
Train inputs
Mechanical features, see page 27
Tropical coating
Single outputs
Output Input
\Voltage | Current | Power | 18 - 32V 38 - 60V 88 - 150V 175 - 300V

24V | 16.7A | 400W | PUS00 24/24

24V | 20.9A | 500W PUS00 48/24 | PU500 110/24 | PUS00 220/24

28V | 14.3A | 400W | PU500 24/28

28V | 17.9A | 500W PU500 48/28 | PU500 110/28 | PU500 220/28

36V | 11.2A | 400W [ PU500 24/36

36V | 13.9A | 500w PU500 48/36 | PU500 110/36 | PUS00 220/36

48V | 8.34A | 400W [ PU500 24/48

48V | 10.5A | 500W PUS00 48/48 | PU500 110/48 | PUS00 220/48

60V | 6.67A | 400W [ PU50024/60

60V | 8.34A | 500W PU500 48/60 | PU500 110/60 | PU500 220/60

Mechanical layout
Prefered mounting Standard accessories
© 4 x M6 Spring washer
g 4 x M6S M6x16
El €
TET § 5 8 8 2 x Rack mounting
5000 29 < ©
I V1V 10 L86-1

;ﬁ
55
®) A

254 mm

270 mm

Consult the mounting guide page 27,

for mounting suggestions.

=m( €

Made in Sweden

http://www.elso.sk

For more technical data see page 30
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PUG600 Series

600W DC-DC Converter
* 20to 270V input

* 12 to 48V output

+ Wide input voltage range
* Over voltage protection

* Output voltage alarm

+ Series diode on output

¢ Remote sense
e Inhibit

* Current sharing in parallel operation
* Operating temperature -25 to +55°C

+ Wall mounting or 19”-rack

EMC

* EN61000-6-2, Immunity

« EN61000-6-3, Emisssion

* EN/IEC61000-4-4, 4kV

* EN/IEC61000-4-5 level 2 & 3

rieSenia na presné meranie

Option

Train inputs

Mechanical features, see page 28
Tropical coating

Single outputs

Output Input
\oltage | Current | Power| 20 - 60V 50 - 150V 90 - 270V
12V | 40.0A | 480W | PU600B12 PU600C12 | PU600D12
13.8V | 40.0A | 552W | PU600B13.8 | PU600C13.8 | PU600D13.8
15V | 40.0A | 600W | PU600B15 PU600C15 | PU600D15
24V | 25.0A | 600W | PU600B24 PU600C24 | PU600D24
48V | 12.5A | 600W | PU600B48 PU600C48 | PU600D48

Mechanical layout

PUG00 and PU1000

Weight 10 kg

=m( €

Made in Sweden

Page 14
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PU1000 Series

1000W DC-DC Converter
18 to 300V input
24 to 110V output
Over voltage protection
Output voltage alarm
Series diode on output

E

Inhibit
Remote sense

Current sharing in parallel operation
Operating temperature -25 to +55°C
Wall mounting or 19”-rack

MC

* EN61000-6-2, Immunity
 EN61000-6-3, Emission
* EN/IEC61000-4-4, 4kV
* EN/IEC61000-4-5 level 2 & 3

Option
Train inputs

Mechanical features, see page 28

rieSenia na presné meranie

Tropical coating

Single outputs

Output Input
Voltage| Current| Power 18 - 32V 38 - 60V 50 - 90V 88 - 150V 175 - 300V
24V | 33.4A| 800W | PU1000 24/24
24V | 41.7A | 1000W PU1000 48/24 | PU1000 72/24 | PU1000 110/24 |PU1000 220/24
28V | 28.5A | 800W | PU1000 24/28
28V | 35.7A|1000W PU1000 110/28 | PU1000 220/28
48V | 16.7A| 800W | PU1000 24/48
48V | 20.9A | 1000W PU1000 48/48 | PU1000 72/48 | PU1000 110/48 | PU1000 220/48
60V | 13.4A| 800W | PU1000 24/60
60V | 16.7A|1000W PU1000 48/60 | PU1000 72/60 | PU1000 110/60 |PU1000 220/60
85V | 11.8A |1000W PU1000 48/85 | PU1000 72/85 | PU1000 110/85 |PU1000 220/85
110V | 7.28A | 800W [ PU1000 24/110
110V _| 9.09A | 1000W PU1000 48/110{PU1000 72/110| PU1000 110/110 [PU1000 220/110

PU600 and PU1000

/Altemative mounting

Mechanical layout

.
@ cooco®

465 mm

Standard accessories

76.2 mm
89 mm

480 mm

Consult the mounting guide page 28,
for mounting suggestions.

=m( €

Made in Sweden

http://www.elso.sk

) Q=m0 ©

4 x M3 Spring washer
4 x MRX 3X6
4 x M6 Spring washer
4 x M6S 6X16

o 2x189-1

For more technical data see page 30

Page 15




PC2000 Series

2000W DC-DC Converter
* 20 to 300V input

* 24 to 48V output

* Inrush current limit

* Over voltage protection

* Output voltage alarm
* Inhibit

¢ Remote sense

* Current sharing in parallel operation
* Operating temperature -25 to +55°C
+ Wall mounting or 19”-rack

EMC

* EN61000-6-2, Immunity
e EN61000-6-3, Emission
* EN/IEC61000-4-4, 4kV
* EN/IEC61000-4-5 level 2 & 3

Option
Train inputs

Mechanical features, see page 28
Tropical coating

Series diode on output

Single outputs

rieSenia na presné meranie

S T
WM“MWGWﬁH/JkM,ﬁ-

Output Input
Voltage| Current] Power [ 20 - 32v 41- 60V 93 - 150V 187 - 300V Cooling Input range, is the range we guaran-
24V | 42A |1000W| PC1000 24/24 | PC1000 48/24] PC1000 110/24] PC1000 220/24]  Convection | tee full output performance, Uout
24V | 58A |1400W PC1400 48/24| PC1400 110/24| PC1400 220/24 Fan +10%, Tout +5% @+55°C.
28V | 36A |1000w| PC1000 24/28| PC1000 48/28| PC1000 110/28| PC1000 220/28]  Convection | The converter works down to the
28V | 50A | 1400w PC1400 48/28| PC1400 110/28] PC1400 220/28 Fan stop level @-35%.
36V | 28A* |1000W| PC1000 24136 | PC1000 48/36| PC1000 110/36] PC1000220/36]  Convection | The output voltage might decrease
36V | 56A* | 2000W PC2000 48/36| PC2000 110/36] PC2000 220/36 Fan to approx -10% of nominal output
48v | 21A |1000w| PC1000 24/48 | PC1000 48/48| PC1000 110/48] PC1000 220/48] Convection | @t the stop level.
48V | 42A |2000W PC2000 48/48 | PC2000 110/48| PC2000 220/48 Fan
Input and output ratings
Nominal inputs Input range Stop level Code Output
24 Vd.c. 20to 32V <16.8Vd.c. 24 Voltage  Current Power
48 Vd.c. 4110 60V <33.6Vd.c. 48 24V 42 - 58A 1000 - 1400W
110, 127 Vd.c. 93t0 150V <77vd.c. 110 ggx* gg - ggﬁ 1888 = égggw
220,250 Vd.c. 187 to 300V <154vd.c. 220 e B

Input range, is the range we guarantee full
output performance, Uout +10%, Iout +5%
@+55°C. The converter works down to the stop
level -35%. The output voltage might decrease
to approx -10% of nominal output at the stop

Made in Sweden

€

Page 16

* NRE might be charged

http://www.elso.sk

For more technical data see page 30



Mechanical layout ™memrerem

PC2000

Standard accessories

£ = 4 x M6 Spring washer
/ % 4 x M6S 6X10
L S
Figure 1. Dimensions . |- [62mm
Weight: 8.5 kg : [ﬁ 2 % 1893
0

| RS
L“‘ly

Figure 2. Rear view

BBBBB =, . _
el - ° PC1000/PC1400/PC2000 mounted

o geg - =.88 4| <« asone 19" unit 2U using standard @
: i g brackets L89-3. @
uuuuu —

— S PC1000/PC1400/PC2000 :
11 «— mounted backwards as one a
: 19” unit 2U using standard -
e brackets L89-3. @
‘ [

PC1400/2000 vertical wall mounted.
Using brackets L100-1 (Optional).

PC1000 can be mounted as above using optional fan
(low speed long life) or external air flow
on the back coolers.

Series diode option,

Switching power area cooling profile
PC1000/PC1400/PC2000 ) /
Horizontal wall mounting.
Using brackets L100-1 (Optional). == T T

PC1000/PC1400/PC2000
Location of input & output connectors
behind the front panel cover.

Input & output filter and—

contral are
http:?/www.elso.sk



PSE 100 Series

60 - 100W DC-DC & AC-DC Converter 8 TE
* 10 to 270Vd.c. inputs

5 to 48V output

85 to 264 Va.c. inputs

* Operating temperature -25 to +70°C

* Euroformat 8 TE,
* Tropical coating

EMC

3 HE

* EN61000-6-2, Immunity

* EN61000-6-3, Emission

* EN/IEC61000-4-4, 4kV

* EN/IEC61000-4-5 level 2 & 3

rieSenia na presné meranie _
-

PELTAMBP

Option

Train inputs

Mechanical features, see page 29
Series diode on output

Alarm relay with selectable
[NO] [NC] function

DC Inputs

vou | @ Je
Output Input ui?l
Voltage | Current |Power| 10 - 30V 20- 72V 50 - 150V 90 - 270V opions %TF
5V 20.0A* [100W| PSE100A5 PSE100B5 PSE100C5 PSE100D5 Q <|4|12
132V | 7.60A |100W | PSE100A13.2 | PSE100B13.2 | PSE100C13.2 | PSE100D13.2 ATUT He
15V | 6.70A |100W | PSE100A15 PSE100B15 | PSE100C15 | PSE100D15 - £‘|T|
24V | 4.20A |100W | PSE100A24 PSE100B24 | PSE100C24 | PSE100D24 %7'20
48V | 2.10A |100W| PSE100A48 PSE100B48 | PSE100C48 | PSE100D48 E‘Iglm
9-25 to +55°C 100% load, 70°C at 75% load. With extra cooler, see page 19, Pin-out on H15 con- Dciilzs
the rating is 100% load @ +70°C nector on PSE DC- DC'L43° .
AC Inputs ™" e
Output Input
wou | @ ¢
Voltage |Current | Power 85 - 264V 85 - 135V 176 - 264V oo T'
5V | 12.0A" | 60W | PSEBG0ACWS5 ui'
5V | 20.0A" | 100W PSE100ACR5 | PSE100AC5 fn
132V | 450A | 60W | PSE60ACW13.2 ot 4T|
13.2V | 7.60A | 100W PSE100ACR13.2 | PSE100AC13.2 ﬁﬂ“
15V | 4.00A | 60W | PSE60ACW15 Eiro
15V | 6.70A | 100W PSE100ACR15 | PSE100AC15 %«Fz ,
24V | 2.50A | 60W | PSE60ACW24 ) N <|T|
24v_| 4.20A | 100w PSE100ACR24 | PSE100AC24 Pin-out on H15 CON- e} 1 _pe
48V | 1.30A | 60W | PSEGOACWAS nectoron PSEAC- i f?
inputs. F@
48V | 2.10A | 100W PSE100ACR48 | PSE100AC48 =

Y See above.

Weight 0.85 kg

Mechanic

+ Consult the mounting guide page 29,

Made in Switzerland

Page 18

for mounting suggestions.
http://www.elso.

al layout

Wall mounting option -N

13 mm

106 mm
49 mm

49 mm

190 mm

Note. Chassis/Wall mounting is standard on the Swedish market.
H15 screw connector and connector holder are included.

Usﬁgd for PSE60, PSE100, PSE150, PSE200



PSE 250 Series

150 - 250W DC-DC 8 & 10 TE

* 20 to 300Vd.c. inputs

12 to 48V output

* Operating temperature -25 to +70°C
* Euroformat 8 & 10 TE, 3 HE

* Tropical coating

EMC

* EN61000-6-2, Immunity
 EN61000-6-3, Emission

* EN/IEC61000-4-4, 4kV

* EN/IEC61000-4-5 level 2 & 3

rieSenia na presné meranie
————

Option

Train inputs

Mechanical features, see page
Series diode on output

Alarm relay with selectable
[NO] [NC] function

DC Inputs

Output Input
Voltage | Current | Power 20 - 32V 41 - 60V 93 - 150V 185 - 270V Case
12V | 12.5A | 150W | PSE150 24/12 PSE150 48/12 PSE150 110/12 PSE150 220/12 8TE
13.2V | 11.3A | 150W | PSE150 24/13.2 | PSE150 48/13.2 | PSE150 110/13.2 | PSE150 220/13.2| 8TE
15V | 10.0A | 150W | PSE150 24/15 PSE150 48/15 PSE150 110/15 PSE150 220/15 8TE
24V 8.3A | 200W | PSE200 24/24 PSE200 48/24 PSE200 110/24 PSE200 220/24 8TE
24V | 10.4A | 250W | PSE250 24/24 PSE250 48/24 PSE250 110/24 PSE250 220/24 | 10TE
48V 4.1A | 200W | PSE200 24/48 PSE200 48/48 PSE200 110/48 PSE200 220/48 8TE
48V 5.2A | 250W | PSE250 24/48 PSE250 48/48 PSE250 110/48 PSE250 220/48 | 10TE

Input range, is the range we guarantee full output

performance, Uout +10%, lout +5% @70°C.
The converter works down to the stop levels.

The PSE150 &PSE200 use the same mechanical

execution as PSE100 described on the previous page.

The output voltage might decrease to approx -10%

of nominal output at the stop level.

Mechanical layout

Weight 1.3 kg

Consult the mounting guide page 29,

for mounting suggestions.
Pin-out see page 18.

Made in Switzerland

Wall mounting option -N

Note. Chassis/Wall mounting is standard on the Swedish market.
H15 screw connector and connector holder are included.

£

£
-
EYeYe——

13 mm

52.5 mm

— e
200 mm

106 mm
49 mm
©
©

O]

49 mm

Q@

190 mm

Used for PSE250
http://www.elso.sk
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PSC DC Wide Inputs i i

JE
et

100 to 150W DC/DC Converters

* Wide input voltage ranges

* Up to three outputs

 Single outputs from 5 to 48V

* Auxiliary outputs from 5 to 24V

* 10 to 270Vd.c. inputs

* Tropical coating

* Operating temperature -25 to +70°C

* Euroformat 10 or 12 TE, 3 HE Option

EMC Train inputs

+ EN61000-6-2, Immunity Me.chan}cal features, see page 29
« EN61000-6-3. Emission Series diode on output

. EN/IEC61000-4-4. 4KV Alarm relay with selectable

« EN/IEC61000-4-5 level 2 & 3 [NOJ [NC] function

Outputs

Single outputs Dual outputs

Output Power Master output | Slave output | Power
5V = 30A = 150W 5V |= 25A | 12V | 1.2A | = 150W
12V [=12.5A |= 150W 5V |= 25A | 15V |1.2A |= 150W
13.6V |= 11A = 150W 12V |= 11A |5V(1)| 2A = 150W
15V |= 10A = 150W 12V |= 11A | 12V | 1.2A |= 150W
24V |= 6A = 150W 15V |= 11A |5V(1)| 2A = 150W
48V |= 3A = 150W 15V = 9A | 15V | 1.2A |= 150W
Power ranges (1) Common zero with master output
PSC50 50w [ 8TE Triple outputs
PSC80 80W | 10TE Master output Slaves Power
PSC100 100w | 10TE 5V |[= 23A +12V [1.2A = 150W
PSC150 150w | 12TE 5V |= 23A +15V [1.2A = 150W
PSC240 240W | 12TE I n p u tS

DC wide inputs

Input code | Input range Nominal inputs Power
A 10 - 30V 12, 24V | = 150W
B 20 - 60V 24, 28, 36, 48V | =150W
CT 40 - 100V 48, 60, 72V | = 150W
c 50 - 150V 72,96, 110, 127V | = 150W
D 90 - 270V | 110, 127, 220, 250V | = 150W

Mechanical layout

Wall mounting, see page 21.

For other mounting suggestions
consult the mounting guide, page 29.
Connector pinout, see page 22.

104.4mm

104.4mm

Front and connector side of PSC 100 Front and connector side of PSC 150 andPSC 240
. : Weight 1.0 Kg Weight 1.25 Kg
Made in Switzerland http://www.elso.sk
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PSC DC Optimized Inputs

100 to 240W DC-DC Converters
* Optimized input voltage ranges
+ Up to three outputs
+ Single outputs from 5 to 110V

+ Auxiliary outputs from 5 to 24V
* 18 to 550Vd.c. inputs
* Tropical coating

* Operating temperature -25 to +70°C
* Euroformat 10 to 12 TE, 3 HE

EMC

* EN61000-6-2, Immunity

* EN61000-6-3, Emission

* EN/IEC61000-4-4, 4kV

* EN/IEC61000-4-5 level 2 & 3

Single outputs

Dual outputs

Outputs

rieSenia na presné meranie

Option

Train inputs

Mechanical features, see page 29
Series diode on output

Alarm relay with selectable
[NO] [NC] function

Power ranges

Output Power Master output | Slave output | Power* PSC100 100w | 10TE
5V = 30A | = 150W 5V |= 25A |12V | = 2A [ = 150W PSC150 150W | 12TE
12V = 125A | = 150W 5V |= 25A |15V | = 2A | = 150W PSC240 240W | 12TE
13.6V| = 11A | = 200W 12V|= 11A [12V | = 2A | = 150W
15V | = 16A | = 240W 15V|= 9A 15V | = 2A | = 150W
24V_| = 10A | = 240W Triple outputs
48V = 5A | = 240w
110V 2.2A 240W Master output Slaves Power*

5V |= 23A +12V| 2A = 150W
5V |= 23A +15V| 2A = 150W
I n p u t S * Total output power
DC inputs
Code Input range Nominal inputs . .
>4 | 1810 32 Vd.c. AV C Standard dlmenglons, see page 20.
48 38 to 60 Vd.c. 48Vd.c. For other mounting suggestions
110 | 8810 150 vd.c. 110,127 Vd.c. consult the mounting guide, page 29.
220 | 175to 270 Vd.c. 220 Vd.c. Connector pinout. see page 22
440 | 350 to 550 Vd.c. 440 Vd.c. PINOUL, SCC page 22

Mechanical layout

Wall mounting option -N

EdCe

H .

49 mm 49 mm

£ E
E| €
0| <
1 -
200 mm || !
210 mm
O Fot—F 1|
. .
£ E
O o | ©
°|3
o o
)
\ 172 mm s,
‘ 190 mm ‘ 75

Wallmounting: PSC80, PSC100

Note. Chassis/Wall mounting is standard on the Swedish market.
H15 screw connector and connector holder are included.

62.30

49mm

49 mm

mm
14 mm

— T
200 mm |
211.5 mm
(o]
© -
(]
€| E
o ElE
83
©
o
o
‘ 172 mm o
‘ 190 mm G,
€

Wallmounting: PSC150, PSC240

Made in Switzerland

http://www.elso.sk
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PSC AC Series

100 to 240W AC/DC Power supply

 Up to three outputs

+ Single outputs from 5 to 110V

* Auxiliary outputs from 5 to
* 85to 264Va.c. inputs

24V

* Operating temperature -25 to +70°C

* Tropical coating

* Euroformat 10 or 12 TE, 3 HE

EMC

* EN61000-6-2, Immunity

* EN61000-6-3, Emission

e EN/IEC61000-4-4, 4kV

* EN/IEC61000-4-5 level 2 &

3

rieSenia na presné meranie

i

Option
Train inputs

Mechanical features, see page 29

Series diode on output

Alarm relay with selectable

[NO] [NC] function

Outputs

Single outputs

Dual outputs

Output Power Master output | Slave output | Power
5V = 30A = 150W 5V |= 25A | 12V | 1.2A |= 150W
12V |= 125A = 150W 5V |= 25A | 15V | 1.2A |= 150W
13.6V|= 11A = 200W 12V |= 11A |5V(1)| 2A = 150W
15V |= 16A = 240W 12V = 11A | 12V | 1.2A |= 150W
24V |= 10A = 240W 15V |= 11A |5V(1)| 2A = 150W
48V |= 5A = 240W 15V = 9A | 15V | 1.2A |= 150W
110V 2.2A 240W (1) Common zero with master output
Power ranges ,
PSC50 50w | 8TE Triple outputs
PSC80 80W | 10TE Master output Slaves Power
5V |= 23A +12V |1.2A = 150W
PSC100 100W_} 10TE 5V 23A +15V [1.2A 150W
PSC150 | 150W | 12TE = == ' =
PSC240 240W | 12TE I n p u tS
AC Inputs Standard dimensions, see page 20.
Input code | Input ranges | Nominal inputs Power Wall mounting, see page 21.
ACR 85 - 135V 100, 110, 115V = 240W F h . .
AC 176 - 264V_| 220, 230, 240V | = 240W or other mounting suggestions
ACW 85-264V | 100, 127,230V | = 140W consult the mounting guide, page 29.
AC Inputs DC Inputs
UL+ [ ] |4 UL+ [ ] |4 UL+ o |4 UL+ ([ |4
I<I6 UL+ <IG £<IG UL+ <IG
) |8 9| |8 64| |8 (1| |8
ﬁ<|10 @410 @410 @<|10
12 12 12 12
e ol e R i e

Phase

Neutral

C

in Svgtzerland

|

Page 22
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PSC600 - 800 Series

200 - 800W DC-DC 8 TE

20 to 300Vd.c.

inputs

5 to 48V output
Inrush current limit
Operating temperature -25 to +70°C
Euroformat 10 & 14 TE, 6 HE

Chassis mount

Tropical coating

EMC
* EN61000-6-2, Immunity
* EN61000-6-3, Emission

* EN/IEC61000-4-4, 4kV

* EN/IEC61000-4-5 level 2 & 3

Option

Train inputs

Series diode on output

DC Inputs

_a=LieSenia na piné merang
= 1

Output Input
Voltage Current Power 20 - 32V 41 - 60V 93 - 150V 187 - 300V Case G6HE
5V 50A 250W PSC250 24/5 PSC25048/5  PSC250 110/5 PSC250 220/5 46mm_10TE
12V 33A 400W PSC40024/12 PSC40048/12 PSC400 110/12  PSC400 220/12 46mm 10TE
12V 60A  720W -- PSC70048/12 PSC700110/12  PSC700220/12 56mm 14TE
15V 27A  400W PSC400 24/15 PSC400 48/15 PSC400 110/15  PSC400 220/15 46mm 10TE
15V 54A  800W -- PSC800 48/15 PSC800 110/15 PSC800 220/15 56mm 14TE
24V 25A  600W PSC600 24/24 PSC600 48/24 PSC600 110/24  PSC600 220/24 46mm_10TE
24V 33A  800W -- PSC800 48/24 PSC800 110/24  PSC800 220/24 56mm 14TE
48V 12.5A 600W PSC600 24/48 PSC60048/48 PSC600 110/48  PSC600 220/48 46mm 10TE
48V 17A  800W - PSCB800 48/48 PSC800 110/48  PSC800 220/48 56mm 14TE
110V 5.5A 600W PSC600 24/110 PSC600 48/110 PSC600 110/110 PSC600 220/110 46mm_10TE
110V 7.3A  800W -- PSC800 48/110 PSC800 110/110 PSC800 220/110 56mm 14TE
125V 4.8A 600W PSC600 24/125 PSC600 48/125 PSC600 110/125 PSC600 220/125 46mm 10TE
125V 6.4A  800W -- PSC800 48/125 PSC800 110/125 PSC800 220/125 56mm 14TE

Other input and outputs combination on demand.

kI

e

240 mm
®

“é\f‘_

8.2 mm

® ® ®® 6 6 &
® 9 %0 0066

® ®® 6 6 66
AN EEXENEKX]

Weight 3.3 kg
PSC 46mm case

10 - 14TE

EdCe

Made in Switzerland

Consult the mounting guide page 29,
for mounting suggestions.

Mechanical layout

)

Y

4.7 kg
PSC 56mm case

Wall mounting option -N

98 mm

8=y
<

35.20 mm

98 mm

fo] O

H 9

=)
o T o

e H "

6.5 mm | !

—

265.50 mm

—
‘

s

240 mm

Note. Chassis/Wall mounting is standard on the Swedish market.
H15 screw connector and connector holder are included.

Displays PSC 56mm case with wall mounting.

http://www.elso.sk
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Installed within 5 minutes You can run a Polyamp at
Mounting brackets are provided within the delivery. We have about 10% margin
Wall, chassis, DIN-rail and 19 rack mounting Not always the case with co

methods are available depending on the model
selected. Euroformat is the standard.
We have models that suite the Euroformat.

Integrated mechanics and electro-

nics.
We start a design with mechanical
considerations before integrating the —_— -
electronics. This ensure very good . . "
cooling of all components. Low wor- _ g ; -
king temperature = Long life 4 2= o’ s
PM250 24/24
Option:
:n: MV 1604
Input well filtered Out: 24 Ve, ig: Tﬁ
. : Arino: 572500
We use well d1m§n51oned Bt ik
EMC filters meeting Seneno 102
low emission and high LT TR
PEIHO0S102

immunity requirements.

CAU

C¢€

Products are CE marked
as an apparatus both in
respect of Safety and EMC.
Also RoHS, WEEE and
EuP directives, when

active.
“Gold“ colour not black No ventilation holes
The golden colour of our cases is chosen not only Minimise the risk of d
for its look. The thermal radiation at operating unit, which is importa
temperature is the same as black, but it absorbs mobile applications.
much less heat from other equipments. Low Can be mounted in any

working temperature = Long life expectancy.

http://www.elso.sk
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full load continuously. Convection cooled
on the rated output power. Our designs are made for convection
npetitors. cooling. Self standing units with no need

for forced ventilation. Can be mounted in
any direction.

Aluminium cover.

Gives good cooling and also easy to recy-
cle. We have an environmental program
that minimize unfriendly materials and
workmanship.

We specify working temperature
without derating

-25 to +55°C is standard for our
modules and -25 to +70°C for our

Eurocassettes.
FEILYAMF' ' i 4
DC/DC CONVERTER A Output well filtered

We have well designed EMC filters
on the output, meeting low emissions
and high immunity requirements.
The output can be used for voltage
distribution.

Most competitors have no EMC
filters on the output.

Quality system

100% reliable products assured. We
have a proven record of 98% on time
delivery on a day to day base. We are
what some customers call a 100% supp-
lier. 100% quality and 100% on time.

Transport packing

ust entering into the We ship all units in single boxes or in

1t in industrial and cleaver cardbox frames. As there is only
one material in the box it’s easy to recycle

y direction. or burn.

http://www.elso.sk
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Mounting guide "

PM50 / PM80

PM50/80 wall mounted.

Using standard accesories. PM50/80 DIN-rail mounted.

il | < Using bracket
: L60-1 (Optional).

PM50/80 DIN-rail mounted.
Using standard accesories.

PM150 / PM240

2 units PM150/240 mounted

side by side forming one 19” unit 2U
using standard bracket PL88-1 and
PL88-2 (Optional).

4 units PM150/240 mounted
verticaly using standard brackets

PL88-1 and L480-2 (Optional),
forming 19” 7U unit.

Single unit PM150/240 mounted
as one 19” unit 2U using brack-
ets PL88-3 (Optional).

/ PM150/240 wall mounted.

PM150/240 wall mounted.  ysing standard brackets
Using brackets PL8S-1
L214-1 (Optional).

PM150/240 DIN-Rail mounted.
Using standard brackets
PL88-1 and optional DIN-Rail clips.

http://www.elso.sk
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Mounting guide e

P M 250 PM250 wall mounted.

PM250 wall mounted. X
Using brackets L214-2 Using standard brackets

(Optional) L58-1
01 e = 17 f Black 19” front panel 2 U for two \
= 2 e <— units PM250 mounted side by side.
R R A/ R R T (Optional).

IR INIR 5 units PM250 mounted verticaly
Y I Rk using brackets PL58-1 and L480-3
R S S 2 (Optional), forming 19” 7U unit.

] Black 19" front panel 2 U for
one unit PM250 mounted in the
middle. (Optional).

PM250 DIN-Rail mounted. PM250 DIN-Rail mounted.
Using standard brackets Using DIN-Rail holder (Op-
L58-1and the optional DIN-  tional).

Ralil clips.

PU300 / PU500

A AR 2 units PU300/500 mounted
-850 . = E@%: . = & J || side by side forming one 19” unit 2U
= — using 19” rack mounting set (Optional).
g - B . - ER IS
(Y B B B 4 units PU300/500 mounted verti-
B -l =B -E | < calyusing standard brackets L86-
PP P 1 and L480-1 (Optional), forming
. el 19” 7U unit.
J ||« Single unit PU300/500 mounted
E as one 19” unit 2U using brack-
ets L86-3 (Optional).
L V PU300/500 wall mounted. PU300/500 wall mounted.
Using brackets Using standard brackets
L216-1 (Optional) L86-1
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PUG00 / PU1000

: E Single unit PU600/1000 mounted
o2 o amml o || as one 19” unit 2U using standard
brackets L89-1.

4 units PU600/1000 mounted
verticaly using standard brack-
ets L89-1 and L480-2 (Optio-
nal), forming 19” 12U unit.

Single unit PU600/1000 moun-
ted backwards as one 19” unit
2U using standard brackets
L89-1.

PU600/1000 wall mounted.

PU600/1000 wall mounted. Using standard brackets
Using brackets L89-1.
L300-1 (Optional) (Please note only vertical

mounting is recomended)

PC1000, PC1400, PC2000

] PC1000/PC1400/PC2000 mounted
H 11l < as one 19" unit 2U using standard
- — B brackets L89-3.

F:LT: o'e @
_ a
H e T T PC1000/PC1400/PC2000 iy
’ HHH\HH\HHH"! mounted backwards as one ‘“
P I ' 19” unit 2U using standard P
= L] HH”‘\MMM”"IE brackets L89-3. :

(T a’l
@
‘anl

PC1400/2000 wall mounted.  PC1400/2000 vertical wall mounted.

Using brackets Using brackets L100-1 (Optional).
L216-1 (Optional).

PC1000 can be mounted as above using optional fan
(low speed long life) or if external air flow
on the back coolers.

PC1000/PC1400/PC2000
Horizontal wall mounting.
Using brackets L100-1 (Optional).

http://www.elso.sk
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Mounting guide

PSE 100/200 mounted /
in a 19” Sub-rack. PSE 100/200 mounted in a
Standard unit. 19" Sub-rack with
L panel 8TE & 10TE (Op-PSE100/200 wall mounted.
tional) Using PSE wall mounting
kit, option N with connector PSE100/200 DIN-rail mounted.
holder. Female H15 connec- Using PSE wall mounting kit
tor with screw or tab con- with addition of 2x DIN-rail clips
nectors (Optional). (Optional).

Note: Wall mounting is standard in the swedish market.

/,

[T

PSC 150/240 mounted
in a 3U 19” Sub-rack. PSC 150/240 mounted in a

Standard unit. 3U 19" Sub-rack with

L panel 10TE & 12TE

(Optional) PSC150/240 wall mounted.
Using PSC wall mounting
kit, option N with connector PSC150/240 DIN-rail mounted.
holder. Female H15 connec- Using PSC wall mounting kit
tor with screw or tab con- with addition of 2x DIN-rail clips
nectors (Optional). (Optional).

Note: Wall mounting is standard in the swedish market.

PSC 600 / 800

o 0] °
©
4
b1 e IS
PSC600/PSC800 mounted  PSC600/PSC800 mounted PSC600/800 wall mounted in
in a 6U 19” subrack. in a 6U 19” subrack with recomended position.

Standard unit. L-panel 10TE & 14TE (optional).
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Q O O 0 L O
. @0 b‘ <’.)0 %QQ (oQQ Q 00 00 Q@(ﬁo C}O QV“
Product family N @ @ @ @Q N Qo Q\)Q Q@ 2P Q@ &2
Design topology flyback v Vv
Design topology push pull v L L L (L L L L L L
Tropical coating J /L oooooooo /S /S L[ L L L
Inhibit d VFd Vi N N
Inrush current limit ocrotototot A LA/ OOttt A A
Reverse Input voltage protection S VN L L (L (L L L L L L L L
EN/IEC61000-4-5 level 4 O O O O O O O OO O O
Soft start (Output) (IFE ‘A ‘FA ‘M4 ‘A ‘FA ‘FA |
Alarm circuit, relay output SV IV L L L /O oooo [/ /S
Alarm circuit, logic signal IFd Fd FA
Output current limit rectangular S Y Y\ L LSS
Output current limit foldback NANA
Active current sharing NENANA
Output with series diode vy v VYV oJ/JyJJOOOOOOTODO
Remote sense J S / / J/ O 02 02 0% 0% 0% 0
Over voltage protection electronic limit S VY L (L L L L L L L L L L L
Over voltage protection crowbar type O O 0 0o o
+70°C operating temperature 0 ooooooo0oo0o / /[ /L /L L L L
19" rack mounting brackets 0O oooo /J [/ [/
DIN mounting clips J / OO O O0OO O OO
Wall and chassis mounting brackets JJS /S /S LSS /LS /S /S O 0O 0O 000 Oo0oOo
Flat wall and chassis mounting brackets /' / / /JO/O O O O O O O O O O O O O
Eurocassette 3 HE J V' L L (L
Eurocassette 6 HE O o0 oo/ [/

J/ = Standard features
O = Optional features

1) = Not possible on input 24, 48, 72, Aand B
2) = Standard on 5V outputs
3) = No alarm on AC-input on PSE models

Input voltage ranges and input codes

Optimized input ranges

Optimized input ranges (New ranges)

Nominal inputs| Input range |Stop level |Code
12 vd.c. 11 to 16V | <10Vd.c. 12
24 Vd.c. 20 to 32V |<16.8Vd.c. 24
48 Vd.c. 41 to 60V [<33.6Vd.c. 48
110, 127 Vd.c. 93 to 150V | <77Vd.c. 110
220, 250 Vd.c. | 187 to 300V | <154Vd.c.| 220

Input range, is the range we guarantee full output perfor-

mance, Uout +10%, lout +5% @+55°C. The converter
works down to the stop level -35%. The output voltage

might decrease to approx -10% of nominal output at the

stop level.
T Inputs
DC inputs mobile

Uin 0.1s- S2 | Continous range | Code
14.4 - 33.6Vd.c. 16.8 - 30Vvd.c. 24T
21.6 - 50.4Vd.c. 25.2 - 45Vd.c. 36T
28.8 - 67.2Vd.c. 33.6 - 60Vd.c. 48T
43.2 - 100.8Vd.c. 50.4 - 90Vd.c. 72T
66 - 154Vd.c. 77 - 138Vd.c. 110T
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Code Input range Nominal inputs
24 18 to 32 Vd.c. 24Vd.c.
48 38 to 60 Vd.c. 48Vd.c.
110 88 to 150 Vd.c. 110,127 Vd.c.
220 | 17510 300 Vvd.c. 220 Vd.c.
440% | 350 to 550 Vd.c. 440 Vd.c.

AC Inputs PSC & PSE

Code [ Input range Nominal inputs
AC 176 to 264 Va.c. 220, 230, 240Va.c.

ACR | 85to 135 Va.c. 100, 110Va.c.

ACW | 85to 264 Va.c. 110 to 240Va.c.

Wide input rages

Code | Inputrange Nominal inputs
A 10 to 30 Vd.c. 12,24 Vd.c.
B 20to 60 Vd.c. 24, 28, 36, 48 Vd.c.
B! 20to 72 Vd.c. 24, 28, 36, 48, 60 Vd.c.
CT? 40 to 100 Vd.c. 48, 60, 72 Vd.c.
C 50 to 150 Vd.c. 72,96, 110, 127 Vd.c.
D 90 to 270 Vd.c. [110, 127,220, 250 Vd.c.

1. Only PSE types
http://www.elso.sk Only PSC types
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Output data PM50 PM150 PM250 PU300 PU600 PC1400 PSE PSC PSC600
PM80 PM240 PU500 PU1000  PC2000 PSC800
Source regulation 0.2% 0.1% 01% 0.1% 0.1% 0.1% 0.2% 0.2% 0.2%
_Load regulation master / single outputs 0.2% 0.3% 0.3% 0.2% 0.3% 0.2% 0.2% 0.2% 0.2%
Load regulation series connected
outputs 10-100% load 1% NA N.A N.A N.A N.A N.A N.A N.A
_Load requlation on U1 0.2% NA N.A N.A N.A N.A 0.2% 0.2%
_Load requlation on U2 (&U3 PSC) 0.5V N.A N.A N.A NA N.A NA 2% N.A
Transient recovery time for 10% to 90%
load step to within 3% of nominal <3ms <3ms <3ms <3ms <3ms <3ms <3ms <3ms <3ms
output voltage, Typical [ms]
Qutput ripple* Frequency [kHz] 45 60 60 80 60 60 100 50 50
out < pical value 0mVp-p - i - .
Uout >55V Typical values 2mV. 30mVp-p  30mVp-p 30mVp-p _30mVp-p N.A N.A 20mVe .. S0mV._. .
Input ripple attenuation on output
(50 t0 400 Hz) 150:1 150:1 150:1 150:1 150:1 150:1 150:1 150:1 150:1
_Emission / Immunity. See page 35 35 35 35 35 35 35 35 35
Temperature coefficient [%/°C] 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02
| +10% - +10% - +109% - +10% - +109 +1009 +1009 +109 +109
PM50%15-15 2010 +7%
PM50%60-60 -10t0 +10%
_Current limit Foldback or Rectangular E R R R R R R R R
_Of nominal output current 105-115%  105% 105% 105% 105% 105% 105% 105% 105%
_Remote sense No No No Yes Yes Yes Yes/Opt.  Yes/Opt.  Yes/Opt
Soft start, output No Yes Yes Yes Yes Yes Yes Yes Yes
Start-up time <l1s <ls <l1s <l1s <ls <3s <l1s <1s <ls
_Hold-up time contact Polyamp [ms] 2-25 2-25 2-25 2-25 2-25 2-25 2-25 2-25 2-25
_solation output/case 1kVd.c 2.5kVa.c.  2kvd.c 2kvd.c 2kvd.c 2.5kVde  2kvd.c 2kVd.c 2kVd.c
solation between U1 and U2 [Vd.c] 500 N.A N.A N.A N.A N.A 2k 2k N.A
_Efficiency? 78-85%  80-91% >80% 77-91%  84-92%  89-93%  80-92%  80-92% >90%
Qperating temp. range at 100% load -25 to + 55°C Yes Yes Yes Yes Yes Yes +70° +70° +70°
_with derating contact Polvamp® +70°C +70°C +70°C +70°C +70°C +70°C
Storage temperature range -40 to +85°C Yes Yes Yes Yes Yes Yes Yes Yes Yes

The output ripple might increase to 0.5%,,; of Vout, when EN/IEC61000-4-3, 10V/m test is applied.
Lowest efficiency measured within the whole input voltage range at 100% load.

1.
2.
3. The derating depends on model and input/output combination. The alarm relay can not be used at 70°C
N.A. Not appliable

Input data

General data / Input data PM50 PM150 PM250 = PU300 PU600 PC1000 PSE PSC  PSC600
PM80 PM240 PUS00  PU1000 PC2000 PSC800
_ Emission / immunity, see page 35 35 35 35 35 35 35 35 35
_Safety [EC/EN609S0  Class|  Classl Class| Class| Classl Classlll Class|  Classl Class|
Max. accepted input ripple 50 - 400Hz 2% 2% 2% 2% 2% 2% 2% 2%t 2%
—of nominal voltage
_Input power at no load Uout <55V <BW. <OW <OW. <12W. <6W  <8-21W  <BW <5W <5W
_Input power at no load Uout >55V. <BW. <20W <0W  <I7TW - <12W NA <NA <5W <6W
_ Inrush current limit No No (Opt.) No (Opt.) No(Opt) Yes Yes Opt Opt Yes >90V

|solation input/case and input/output

—AB2448inputcode  20kvdc 25kVac 2kvdc 20kvdc, 20kvdc 25kvdc 2.0kvdc 20kvdc 2.0kvdc,

_CDJ110220inputcode  2.5kVac. 25kVac. 2.5kvVac, 25kVac. 25kVac 3kVac. 2.5kVac. 25kVac. 25kVac.

Reverse input voltage protection Yes Yes Yes Yes Yes Yes Yes Yes Yes
_Dimension (D.W.H). see page 6-7 8-9 11 12-13  14-15 17 18-19 20-21 23
Weight 0.65kg 2.5kg 2.4kg 4.2kg 10kg 85kg  <1.3kg 0.9kg 3.3-4.7kg
4.7kg

1. Higher ripple affects the input, contact factory
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Accesories

Diode box

Diodebox 24V Diodebox 28

- 110V

Number of diodes 2 2

Max. connected voltage 30Vd.c. 130Vd.c
Max. Current each diode 21A 14A
Operating temperature -25 to +55°C -25 to +55°C
Dimension (HxWxD) 48x106x189mm  48x106x189mm
Isolation in and output to case 2.5kVd.c. 2.5kVd.c.

The diode box is an accessory mainly for PU500 models (see page 13) but can be used with any other
DC/DC converter or power supply. The advantage of using the diode box is that the series diode thermal
losses can be put outside the converter and there is no need to derate the output current.

The PU500 models do not have built-in series diodes as a standard feature. To achieve redundancy, we
can either supply this diode box or use built in series diodes, then the PU500 output current is derated.

DC UPS 12V

In large storages the handling forklifts are used during several
shifts. Instead of charging the whole forklift vehicle they use
interchangeable battery modules. To change such battery it takes
some minutes. On the forklift, the driver has direct contact with
the logistic system via a computer connected to a radio LAN.
Those computers use Windows® Operating system and they do
not like sudden power down. Polyamp developed together with
suppliers of forklift computers a DC UPS that overcome this
problem.

The DC-UPS works for about 15 minutes. It use the RS232
standard UPS signaling method supported by Windows® to switch off the computer in a controlled man-

ner.

The battery is an environmental friendly NiMh. The integral battery charger can fully charge the battery
within 2h, as many such situations can happen per day. In normal operation it supplies the computer and
charge the battery.

Input voltage +18V 2.7A
Rated power in UPS mode: 30W 12V 3A. (Uout typ.=10.5V)
Stop voltage: 10V.

48 mm

PM50B18-18 and PM50C18-18 are optimised to
supply the DC-UPS, see page 6

http://www.elso.sk
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Bipolar power supplies

A 6 kW bipolar 4 quadrant computer controlled
current supply unit produces £17A @350V. Input
voltage 400 to 460V 3 phase 50 to 60 Hz, low
harmonic distortion meeting MIL-STD 1399 section
300, STANAG 1008 (ed.8) IEC61000-3-4. Bipolar
Power Supply Units are used in degaussing coil
amplifiers and as a module in magnetic sweep power
supply units for MSS2000. These power supplies
can be integrated as convection cooled or water
cooled units. The version shown on the picture is
convection cooled and has an individual Micro
controller and continous ground fault measurement.
A DC UPS unit supplies an industrial PC computer,
internal control voltages and has a battery charging
output.

PA 355

PA355 is a current regulator with 4 outputs. It is used for supplying
current to safety relays on train or track-side applications during service.
It automatically compensate for changes in feeding cable lengths

up to 4km. PA355 is able to feed 4 individual relays, with common zero.
Each output has surge arrestors as protection.

It also handles a redundant input voltage (110V) with individual alarms.
The voltage source is usually one or two (for redundancy)
PMS50C60-60, see page 6.

Data

Toutl= 10 or 12mA Uout max= 120V

Tout2= 10 or 12mA Uout min= 40V

Iout3= 10 or 12mA. Uin alarm: Max 30Vd.c. ; 0.1A
Iout4= 10 or 12mA Ta=-20 to +55°C

EMC according to SS4361503 PL5

PEGO

PE60 is a compact DC/DC converter block with very wide input voltage
range. Is intended for vehicels, forklift and train applications. Has two
versions one for own self cooling the other via mounting on metallic
structure. The connection is made by industrial grade screw connector.
CE marked for all safety and relevant EMC demands for an apparatus
type of unit.

Input voltage range: 18 -72Vd.c. Cranking down to 12V 100ms
(Nominal input 24, 48 V)

Output voltage: 13.2V 4.5A @ -25 to +50°C

Pending model: Input: 50-150Vd.c. Cranking down to 30V 100ms
(Nominal input 60, 72, 96, 110 V)

Applicable standards: EN50155, IEC60571, EN50121-3-2, EN61000-6-2,EN61000-6-4

http://www.elso.sk
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Product responsibility is always with the manufacturer. A number of EEC directives have been issued

as guides to help you achieve a safe product. Using these directives and relevant recommendations the
manufacturer must create a technical construction file (TCF), which will point to a number of require-
ments you have to meet to achieve product safely.

A CE-mark indicates that the requirements have been investigated and the product found to be safe. If a
product released on the market is found not to meet what you certify, the product can be removed from
the whole European market and a hefty fine imposed.

Product documentation must include a declaration of conform-
ity, which shows where and what this product is intended to be
used for. This is very important especially regarding EMC!
The Polyamp CE mark refers to both EMC

requirements and electrical safety and we see our unit as an
apparatus. From 1 July 2007 the new EMC directive 2004/108/
EG will be effective. For us there will be no major changes
due to this directive.

The directives

The basis for CE mark on our DC/DC converter has re-
cently been more confusing with the introduction of new
environmental EU directives.

Traditionally the basis for a Power Supply Unit, PSU has
been the LVD and EMC directive. With the introduction
of environmental directives like Energy Using Product
EuP 205/32/EC, RoHS 2002/95/EC and WEEE 2002/96/
EC it makes it more confusing. A Polyamp DC/DC con-
verter is excluded from the scope of WEEE as we deliver
components to be included into equipments, however we
have responsibility to handle our waist including our old
DC/DC converters.

The RoHS directive is more complex as it is depending
on the application. Some sectors of the industry are not included, like
Automotive, Railways, Military, Telecom, Large process industry, which all are
our main customer sectors. Polyamp has removed all RoHS materials except for Lead free soldering,
where we have 2 soldering lines one with Lead and one without as parts of the industry do NOT want
lead free soldering at the moment.

The EuP directive demands that you have a documented system to improve the energy efficiency of
your product, however it excludes products designed to have a longer life expectancy than 10 years as
the primary focus of the directive is consumer electronics.

The EMC directive 89/336/EEC is replaced by 2004/108/EC EMC directive the 1 July 2007, which do
not change anything for us.
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The LVD directive 73/23/EEC has changed name to 2006/95/EC since 16 January 2007 still have the
voltage limit of 50Va.c.75Vd.c. Which in fact means that DC/DC converters using voltages below
that shall not refer to CE mark, but the Safety standards like EN60950 handles all voltages and many
customer demands safety also for low voltages <75Vd.c.

The conclusion is that a Polyamp CE mark means EMC and LVD directive (also below 75V) and
optionally RoHS directive. What the EuP directive will imply you can read in the next issue of this
catalogue.

Product standards

Making a TCF can be complicated and therefore different industrial
sectors produce their own product standards. Both the producer and users
are usually involved in the production of a product standard, which will
be more specific and closer to the application than the different directives.

Such standard have a higher status than the generic standards.

A product standard must follow the minimum requirement set by the
directives but can add new basic standards or increase the levels if the
generic levels are judged too low.

Product standards are produced for a wide range of products and several
hundreds has been published. For a generic component as a power supply
that causes problems.

The only way to handle this is for customers and suppliers to specify
standards with reference to basic standards and the level used. Otherwise
the risk is that customers and suppliers dispute about different product
standards.

NN
CATWAY A

N
g

Product standard for power supplies and DC/DC converters
IEC61204.

-
AN

IEC61204 is also a harmonised CENELEC document and named
EN61204. The EMC product standard has the EN/IEC61204-3 and
safety EN/IEC61204-7.

e

With this philosophy in mind, Polyamp DC/DC converters are
specified on the basic standard levels below.

EMC performance Polyamp DC/DC converters

Emission * Immunity *

Basic standard

Polyamp performance

EN55011/EN55022
(0.15 to 30 MHz)

Level B

EN55011/EN55022
(30 to 1000 MHz)

Level B

* Some models have different levels.
Please consult datasheets on www.polyamp.com

Basic standard

Polyamp test level

EN/IEC61000-4-2

+8 kV / £15 kV

EN/IEC61000-4-3 10 V/Im (1)

EN/IEC61000-4-4 +4 kV

EN/IEC61000-4-5 +1 kV /2 kV(3)

EN/IEC61000-4-6 wov, (1)
(1) AM-modulated. Some models 20 V/m

(2) Level depend on input
(3) Valid for inputs > 90V.

http://www.elso.sk
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Mobile DC Power Soufces ™™

Mobile applications

In mobile applications other than in ships there
is usually no AC network. Even they are all dc
supplied and the requirements depend on how
it’s formed and used. Polyamp DC/DC convert-
ers are made for mobile application use.

Generator supplied

Most vehicles have some kind of dc genera-

tor that charges a battery and supplies dc to the
equipment. Today’s generators have rather stable
and safe voltages. Many think that the battery
supplies the current but in reality it only work

as a capacitor that smooths the voltage, the main
current comes from the generator itself. The
battery is only used to start the vehicles and can-
not supply the vehicles for very long.

The supply voltages from generators are rather
good but voltage variations due to engine start
(cranking) can be difficult to handle. The envi-
ronment is tough with humidity and temperature
changes.

DC/DC Functions

» Voltage transformer

+ Stabilizer

 Isolator

* Polarity changer

» Filter

» Substitute for batteries
* Combinations of above

Charge and use

In all electric vehicles like, forklifts, automatic
vehicles and electric cars, use motor drives to
run the motors. The way they take energy from
the battery is very tough for standard DC/DC
converters. It requires good input filters which
Polyamp supplies. The environment is very
severe with extreme humidity and temperature
changes.

Converter supplied dc

In trains, streetcars and metros, the overhead
voltage is taken from 700Vdc and higher dc or
ac voltages. To feed the electronic systems this
voltage is reduced by transformers/converters
and used to charge batteries. This environment is
electrically very noisy and the voltage fluctuates
and is also cut during periods. Sometimes the
batteries are also used as capacitors, which intro-
duces a high ripple content into the dc supply.

Market areas

» Powerplant or process industry
 Industrial

* Telecom and Radiocom

+ Railway

» Forklifts or other electrical vehicles
* Off-shore and naval

« Military

http://www.elso.sk
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Input Requirements e

Input range due to battery

The standard input voltage ranges on DC/DC
converters are +20% to follow the battery charg-
ing and discharging cycles. In large systems
mostly lead acid batteries are used. If the feeding
cables are long the input range can be specified
to -30%. That is only valid if the feeder cables
are designed for the higher current at that level.
Some types of batteries might need higher peak
charging (NiCa, NiMH), then +30% can be spec-
ified. That is the continuous operation range.

In mainly train applications where power lines
might use 16 2/3Hz the charger can generate a
large amount of ripple superposed on the DC
level. The train product standard EN50155 and
IEC60571 specifies these voltage variation and

ripple.

Voltage dips and surge

In mobile applications like forklifts, cars, trucks
and diesel trains so called cranking or voltage dip
effects occurs at engine start. Usually such
voltage dips have comparably long duration
10-100ms or more and can with difficulty be
overruled by a reservoir capacitor. Therefore the
input has to work down to the dip level.
Another source of dip voltages are inductive
loads such as relays, contactors and motors,
which also generates surge voltages. A general
recommendation is to never connect a dc motor
to a dc line that also supplies other electronics.
Fuse blowing produces voltage drops,
IEC61000-4-29 specifies voltage dips.

We do not like that standard, as it has not taken
the characteristics of DC/DC converters in
consideration and also the network demand.

Forklifts use motor drives that pulsate the voltage
from the battery depending on the load. That puts
a large stress on the input filter of a DC/DC
converter. All Polyamp converters withstand the
forklift application demands.

The difference between a surge and a spike is the
rise or fall time. A surge/dip can in respect of
DC/DC converters be around 1 ms and longer.
On AC inputs the IEC/EN61000-3-3 specifies
voltage dips

Voltage spikes or surges

It is difficult to define surges/spikes but most
surges come from inductive loads. The standard
used is IEC/EN61000-4-5. The spikes usually
come from contact sparks of relays, contactors or
other switching devises in the switch over phase.
These are more random and burst like which is
described in IEC/EN61000-4-4 for relays.

Special inputs

High voltage converters use thyristors, which
generate commutation spikes. If there is no
battery on the DC side then they can generate
surges/spikes on the input of a DC/DC converter.
Fuel cell batteries have different voltage charac-
teristics that affect the input range of the DC/DC
converter.
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DC Power System Configuratiéns

) ] ] Apparatus
Fixed installations

r-—-——————"————— a
DC/DC converters are normally associated with | sy |
a small black box on a printed circuit board. We | AC - ov |
do not supply such DC/DC converters. We sup- | /\/ ——— +12v |
ply yellow aluminium cased units that can be | DC |— ov |
installed as self standing units. e — 12V |

L - 4

Figure 1. Direct supply
Front end supply _ EuE“ie _____________ .

An electronic system is usually supplied from
the AC-network. A power supply converts that
to a dc voltage, which is used by the electronics

either directly or via small PCB mounted DC/DC
converters or regulators. If a larger system have b’ b
a large power supply as “front end” then the dc

o
o

voltage is locally transformed by DC/DC con

verters or regulators, within the equipment. L
Figure 2. Front end supply

Battery backed up systems

A safer system adds a battery between the “front-
end” and the DC/DC converter system. The
“front end” has to have battery charging capacity.
Alternatively an UPS configuration can be used,
where the AC input and AC output is backed up
by battery.

Large DC distribution systems

Large systems use a battery charger with a large
battery. The battery voltage is then distributed to
several equipments. Examples are telecom sta-
tions, process industry and power plants.

UPS configurations can also be used.

Figure 4. Sub-battery system

Y,

AC

DC

?

?

DC
DC

DC
DC

Figure 3. System with backup battery

Very large systems have a large centralised bat-
tery but also some sub battery system. This is
common in large power plants. Polyamp has
shown that its safer and cheaper to replace the
sub system batteries by large DC/DC converters
or by smaller distributed converters, see figure 5.
Contact Polyamp for more details.
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Fiure 5. Sub-voltage supply with
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Output

DC outputs

Local supply

Most application use a local dc supply in close
proximity to the power supply unit (PSU) output.
The most problematic case is the high current
supply where cable distance provokes a voltage
drop from the supply to the load. The voltage
drop can be compensated by a sense output con-
nected to the load. The sense then compensates
for the voltage drop.

See figure 4 page 33.

Several outputs

Usually modern designs of electronic boards use
one supply voltage connected to a board and then
locally produce other usually low power sub-
voltages <5W by miniature DC/DC converters
or regulators. But in some application the PSU
supplies several electronic boards and thus needs
several voltages. See figure 1 and 6.

There are different ways of forming several volt-
ages. The most common is a master output volt-
age that is regulated with the standard regulation
mode and then there are one or several auxiliary
voltages taken from the same transformer. The
auxiliary voltages need to be post-regulated.
Such designs can be made for galvanic separated
outputs. This design requires the minimum load
on the master to be able to supply the auxiliary
voltages.

Another method is to produce one master voltage
and then from that produce the auxiliary volt-
ages. This method fits applications with common
Zero.

Driver Regulation
clreult circuit
— Mast
Filters E faster| | Output 1
2 S -
nput Fower -
Mas E Slaz Output 2
E Slanz Output 3

Figure 6. Master/Slave multiple outpu
configuration.
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Distribution supply

Large DC/DC converters can be used to dis-
tribute voltages instead of sub batteries. In such
cases the output voltage can be distributed sev-
eral meters, which increases the risk for external
disturbances due to the same effects as described
for inputs. Most PSUs are designed for local
supply and do not take external EMC problem

in consideration. The CE regulation only covers
distances greater than 3m and 10m in considera-
tion for outputs.

The characteristic of a dc voltage supplied from
a PSU is different than a battery supplied dc net-
work.

The dc voltage is set to a fixed level with 1 to
100mV accuracy; the only voltage variation is
due to load current changes.

The output current supplied has an accurate and
fast “battery fuse” through the current limit cir-
cuit. There is no peak current capacity close to
the level of a battery.

A general rule is that if the PSU output can sup-
ply 3 times more current than a single distribu-
tion fuse then the PSU output will behave similar
to a battery. In a normal distribution network this
is no problem as most distribution fuses have a
lower current ratio. To improve the peak current
a capacitor can be added in proximity to the fuse
distribution, see figure 3 page 33. If there are
distribution branches with high currents then it is
safer to use a dedicated DC/DC converter for that
load.

— DC,
| E— DC

— bc

DC,
DC

\—I'I'III—

Main Battery

DC,
DC

DC,
DC

Figure 7. Distribution supply with distributed
DC/DC converters.
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General data

Why wide input voltage ranges?

Wide input voltage ranges give flexibility to meet
various customer demands and also safety. Our vol-
tage ranges are selected to meet international market
demands.

A-input is intended for equipment in mobile systems
such as cars, trucks, offshore and trains. The A-input is
used for both 12 V and 24 V systems.

B-input is the general purpose input as it can be used
for 24, 28, 36, 42, 48 V systems. Various

applications are covered, such as telecom,

radiocom, power plants, automatic trucks, forklifts,
railways, helicopters, alarm systems, and many more.
C-input is used by railways, the power industry and
forklifts using 60, 72, 96, 110, 127 V systems.
D-input is mainly used in the power industry. D-input
is used for 110, 127, 220, 250 V systems.

We adopted this philosophy up to 600 W output po-
wer, which no other supplier can supply on an isolated
DC/DC converter!

Input protection.

In general we do not supply our DC/DC converters
with fuses for two reasons.

The first, fuse specifications vary between
applications on dc voltages.

The second reason is that on DC distribution
networks the fuse to the DC/DC converter should be at
the distribution point, to protect the cables from short-
circuits.

All types have a parallel diode or series diode to pro-
tect against input reverse voltages. The parallel diode
is only designed to blow an input fuse.
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Inrush current

On the input side there is an inrush current to charge the
input capacitor. The level of inrush current depends on
the system impedance and voltage. On some models we
supply inrush current limit circuits with NTC resistor and
which is also optional on some models. The PU1000 has
on 110 and 220 input code, an active inrush current limit
with thyristor. Basically we are reluctant to use NTC as
inrush-current limit. In many DC/DC converter appli-
cations they are connected in redundancy or in by-pass
to an AC/DC power supply. In such cases, the converter
will not be able to supply enough current until the NTC
warms up. Do not forget that in most DC/DC applica-
tions you switch on the system and it should work for 10
years duration.

All our converters have a softstart which will charge the
output capacitors in a controlled way during start-up.

Parallel connection for more power

By connecting two or more units in parallel you can
achieve higher power systems. As Polyamp can supply
converters up to 1000 W it is usually suitable for very
large systems.

Parallel connection for redundancy

If you need a very reliable power system, two converters
or more can be connected in parallel. Each converter is
then specified to carry the whole load. The converters
must have series diode and output alarms to provide fault
indication in case of failure.

When converters are connected in parallel they have to
be paralleled at the load with some voltage drop to com-
pensate for the negative temperature

coefficient in the series diodes. See below, figure 1.

On the PU1000 we have an active current sharing con-
trol. In this case the connection should be made in the
opposite way. See figure 2.
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Figure 1. Parallel connection at the load
with voltage drops Ud in cables.

Figure 2. PU1000 in a paralleled system with
current sharing

http://www.elso.sk

Page 40



General data

How to load / How to cool

Our converters are specified and tested to work at
a full ambient temperature range of -25 to +55°C
or +70°C at 100% load. Continuous operation at
high ambient temperatures reduces the life ex-
pectancy of a unit. Some customers derate their
units, to less than 50% of the rated load capacity
to reduce the thermal stress and extend the life
of the unit. On a well-designed converter the
ambient temperature is more important than the
load, in achieving long life

expectancy. As our converters are cased in closed
aluminium boxes and dimensioned for convec-
tion cooling, it is very efficient to arrange a small
airflow around them. A 10°C lower ambient
temperature will basically doubles the life expec-
tancy of the unit. A general feature of a Polyamp
converter is that it is relatively cool at full load.
Consult Polyamp on general thermal manage-
ment questions for your application.

Efficiency

We specify efficiency at 100% load and at the
extreme of our input voltage ranges. Efficiency
depends on the input voltage range, input and
output voltages and the conversion topology. In
general our 3:1 input voltage ranges have 84%
+49% efficiency and limited input ranges have
90% +2% efficiency.

MTBF

The statistical figure to failure can be put at more
than 300,000 hrs at 40°C ambient temperature.
This is based upon our historical data. Howe-
ver, the MTBF should not be confused with life
expectancy. We design our converters for long
life expectancy. As a result we get good practical
MTBEF values. Calculated MTBF values might be
lower. For more explanation see www.polyamp.
se/eng/dcuniv.html

Hold-up time

On DC-input units a long hold-up time is only
needed when switching between two battery sys-
tems. To improve hold-up time a series diode and
larger capacitors are needed on the input. Please
contact Polyamp for further information.
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Power consumption at no load

The power consumption at no load depends
mostly on the input voltage. At 12 V input the
consumption is 1 to 2 W and at 300 Vdc it can be
up to 20W depending on type. If it is important in
your application we can supply exact figures.

Power distribution

Generally no fuse is needed on the output as the
output is current limited and the fuse will never
blow. If you use several loads then each load
should be fused separately. If one or several loads
are larger than 30% of the total power supplied by
the converter then a large external capacitor is
recommended at the summing point. The capaci-
tor helps to blow the fuse, see figure 3.

F1

- ) F2
‘
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F3
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] - hd F4

Figure 3. Distribution with energy capacitor.

Remote sense

Sense is used when you want to improve the
regulation at the load. The voltage regulation of
the converter is put at the load and not at the out-
put of the converter. Use twisted pair cable. With
long sense leads a screened cable is recommended.
See figure 4. We have remote sense on high-power
units from 300W and up, as the output current is
high and sense may be required. The PSC series
has sense as an option.
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Figure 4. Twisted sense leads to the load
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Magnetic and Electric Signaturg Cortror

Degaussing systems

Modern influence sea mines detect the magnetic
disturbance of a vessel in the Earth’s Magnetic
Field, this is referred to as the vessels magnetic
signature. This Signature is the most significant
influences of those used to trigger to the mine.

To minimise this threat naval vessels are fitted
with an on-board Degaussing System (DG). The
DG reduces the signature with a counter-acting
field, generated from a coil system, connected to
loop-coil current amplifiers. Typical 90- 95% of
the ship’s signature can be neutralised with a well
designed 3-dimensional DG system.

Magnetic signature management

Polyamp specialise in Advanced Degaussing Sys-
tems (ADG), which in general terms means that
each coil is individually controlled by one loop
coil amplifier and that the coil system is 3-dimen-
sional.

Naval operational priorities have shifted from blue
water to brown/shallow water. This means that the
threat is increased as ships comes much closer to
the influence mines. Better degaussing systems than
previously used are therefore now required. The

Polyamp ADG advantages:

answer to this increased threat is ADG.

Polyamp have delivered over 30 DG systems,

all of which are computer controlled Advanced
Degaussing Systems.

Polyamp offer several types of loop-coil amplifiers
for installation on different sizes of vessels. The
location of the loop coil amplifiers can either be
centralised in racks or distributed close to the coil.
The ADG methodology improves the signature
performance and the time and effort needed in
ranging relative to a system with only a few large

Typical degaussing equipment

» Systems suitable for the smallest vessel’s to aircraft carriers
» Turnkey capability including system design, equipment supply and proving trials

» Favourable total ownership cost

* Efficient signature handling with control, evaluation and prediction
* Modular and digital open systems, upgradeable for future threats

» Cost effective procurement
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Magnetic and Electric Signature Corrtrol™

A Polyamp ADG is normally controlled by
one or more magnetometers to achieve a low
signature. Several fallback control modes are
available, including Gyro Geomagnetic map
and manual, depending on the system layout.

With ADG the signature is adjusted by changing
loop-coil currents. Worldwide operation can
be maintained without the need to change
connections at the junction boxes or to check
ranging before entering the operational area.
The ADG ranging process is much faster,
especially when using SWECADE ranging data
acquisition and measurement software with coil
modeling.

Power
input

Degaussing
loop-coil

Amplifier Units

Operators
Console

Remote control from the range office can be achieved,
quickly and safely by simply connecting a transceiver
to the DG system.

The Polyamp powerful ADG systems enables sig-
nificant savings on the overall installation cost and
weight to be achieved by using less and thinner
degaussing coil cables. This is of significant benefit
to the shipyard.

The ADG is also ideally suitable for the modern
principles of sectional building of ships. The location
ofthe degaussing system components is very flexible
and there is no need of a special dedicated operators
console to run the ADG. The console function can
be one of many other software applications in any
suitable PC workstation onboard the vessel.

Degaussing
Control Unit

A typical block diagram of a distributed Polyamp ADG system
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Magnetic and Electric SignaturgCoritror

Magnetic and Electric Sweep Supply

Influence sea mines detect different parameters
and the prime trigging parameter is normally the
magnetic signature. Modern mines may also use
Underwater Electric Potential (UEP) fields as a
trigger. An active method to remove the influence
mine threat is to sweep safe routes. Influence mine-
sweeping replicates ships-like signatures of the
magnetic and electric influences that will trigger the
modern sea mine.

RSWN MCM vessel type Styrso with the
MSS2000 system

L e il

Specialized MCM vessels, or remote controlled
vessels, performing minesweeping are low signature
vessels equipped with a mine sweep power supply
system and a towed mine sweep load simulating the
target signature vessel.

The Polyamp MSS2000 Mine sweep supply system
has a modular design with several power modules
which supply multiple sweep loads forming the ac-
tive target signature. Sweep loads can be modular
magnetic coils, acoustic generators, UEP sweep
etc. The MSS2000 can also add an AC stray field
to form a full ship-like signature with both DC and
AC field.

Together with the Polyamp Sweep Profiler software
package, real ship-like magnetic signatures can be
simulated by the mine sweep. Generated sweep
signatures are software controlled and therefore a
new target signature can be selected at any moment.
Swept route effect data can be transferred to the ships
command and control system enabling swept route

ED
‘

- PR 1 o7 4 PR [ R
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The Polyamp Sweep Profiler software package showing simulated sweep output
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Magnetic and Electric Signature ‘Contror -

UEP and ELFE Measurement Systems

Underwater Electric Potentials (UEP) are produced
by cathodic currents in the ship or submarine hull
and also from propeller or other metallic materials
in contact with salt water. A ships electric potential
signature is therefore generated in a similar way
as the magnetic signature. This can also be used
as an input or trigger signal in an influence mine.
The ships movement also produces a Extra Low
Frequency Electric field (ELFE) that can be used
for positioning, target evaluating or for recon-
naissance.

Polyamp have developed a range of sensors and
platforms for the measurement of these electric
signatures for use in:

» Upgrading conventional sea ranges

» Transportable sea ranges

* Reconnaissance, fixed or mobile equipments

+ Influence sea mines

UMISS

3-axis measurement platforms

Polyamp UEP and ELFE Systems - Key features

» Carbon Fibre Electrodes - Robust Technology
» Very Low Noise Amplifiers - High Sensitivity

 Salinity Independent - Useable for All Waters Instantaniously

All the Polyamp sensors and platforms use
a unique and patented Polyamp carbon fibre
electrode sensor which is very sensitive. The
mechanical robustness, handling and life ex-
pectancy of sensors using carbon fibre technol-
ogy make it much more versatile for these ap-
plications compared to other electrode types.
Polyamp can supply a complete system pack-
age with electrodes, very low noise amplifiers,
data acquisition, analysis, presentation and
documentation with the SWECADE range

 Inert Sensors - Maintenance Free Without Need for Salt Bridges

» Rapid Deployment - No Operational Delays
« High Reliability - Long Life Expectancy

* 3 Axis Platform Designs - Fixed and Transportable Ranges
http://www.elso.sk
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Magnetic and Electric Signattire"Cotitrol

Signature Management

Underwater signatures from ships, used for
mine-fusing and detection should be known and
controlled for each naval vessel before entering
a mission.

SWECADE?Y is a software package for magnetic,
electric and pressure signature management. It
has been developed in co-operation with FMV
(the Swedish Defence Material Administration)
to be the main tool in prediction, design and
evaluation of non-acoustic underwater ship-
signatures.

SWECADE® has been used at all Swedish ranges
(Sea and land) since 1995 and, in its present ver-
sion, it is also adapted for transportable ranges.

SWECADE?® runs on any standard PC with Win-
dows NT/2000 and can read sensor values from a
file or use ADC-boards for data acquisition.

The three modules in SWECADES® are:

The component signature prediction module offers:
* The calculated magnetic signature at any depth and

ambient field

* Modular build up of whole ship set of components

(engines, gears etc.)

The loop-coil design package features:

* Design of loop-coils for components, a ship
or a ship class

* 3D graphic displays of cable routes

* Prediction of coil-effects at any distance

The range utilities are optimised for :
 Signal processing and data management
* Quick, semi-automatic, coil prediction
and definition of optimum settings
» Powerful display and print routines
* Built in training for operators and degaussing
technicians
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About Polyamp

The company

Polyamp AB started operations in 1966 and pro-
duced its first switch mode DC/DC converters in
1969. At that time using the edge of semicon-
ductor technology. We have since established a
reputation for supplying high quality, very reli-
able DC/DC converters and power systems.

DC/DC converters are very often used in battery
back up systems to achieve high reliability: We
always keep that in mind when designing our
own equipment. Polyamp power supply deliver-
ies will be a reliable part of your system.

Today we have three main sectors of operation:
1) Development and production of DC/DC
converters for the world market,
2) Sales of power supply and related products
on the Swedish market
3) Magnetic and electric signature management
for military surface ships and submarines
worldwide.

The core technology is still switch mode power
supplies but also integration with firmware and
software, that makes our degaussing systems
very efficient and reliable.

Power supply development and manu-

facturing
Our DC/DC converter production line specialises
in small production runs, with short lead times.
With an advanced material planning system
(MPS) backed up with a forecast system we can
potentially customize a new design on every or-
der. We structure our products in three groups:
A- products are produced towards a stock level.
They are normally in stock.
B- products are produced against customer
order, but in excess quantity and put to stock.
C- products are only produced against customer
order.
Our goal is to maintain short lead times and on
time delivery on day to day basis. We have seen
that it’s an efficient method to improve our work
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processes. Key factors for keeping short lead
times are:

Dedicated personnel

Distributed responsibility, weekly coach
Workflow and timing

Kanban material stock handling

Process oriented Quality system

MPS with projections (www.applicator.se)

Polyamp is currently operating in accordance
with ISO9001, ISO14001, health and security
assessment plans stipulated by Swedish and EU
laws.

Through life support

In addition to the design, manufacture and sup-
ply of equipment, Polyamp also provides a total
through life support service:

* Computer modelling for system design
signature prediction and trials evaluation

» Installation and setting to work

* Land and sea trials

+ Reliability assessment

* Handbooks and documentation

» Spares assessment and supply

+ Training courses and equipments

* Maintenance support & repair services

Company assessments

Polyamp is currently operating in accordance

with ISO9001, ISO14001, health and security

assessment plans stipulated by Swedish and EU

laws.

Polyamp head office in Sollentuna
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