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The device is designed, tested and approved for branch circuits up to 20A without additional protection device. If an external fuse is 
utilized, do not use circuit breakers smaller than 10A B- or C-Characteristic to avoid a nuisance tripping of the circuit breaker.  

The maximum surrounding air temperature is +70°C. The operational temperature is the same as the ambient or surrounding air 
temperature and is defined 2cm below the device. 

The device is designed to operate in areas between 5% and 95% relative humidity.  

 

Only QS20.241 and QS20.241-C1 

Installation Instructions for Hazardous Location Areas  

The device is suitable for use in Class I Division 2 Groups A, B, C, D locations.  

Substitution of components may impair suitability for this environment.  

Do not disconnect the device or operate the voltage adjustment unless power has been switched off or the area is known to be non-
hazardous. 

 

Only QS20.241-A1 

Installation Instructions for Hazardous Location Areas  

The device is suitable for use in Class I Division 2 Groups A, B, C, D locations and for use in Group II Category 3 (Zone 2) environments.  

Classification: ATEX: EPS 09 ATEX 1 236 X, II 3G Ex ec nC IIC T3 Gc / IECEx EPS 12.0031X  

Do not use in mounting orientations other than the input terminals on bottom of the unit. Do not use with DC input voltages or above 
+60°C ambient.  

WARNING EXPLOSION HAZARDS!  

Substitution of components may impair suitability for this environment.  

Do not disconnect the device or operate the voltage adjustment unless power has been switched off or the area is known to be non-
hazardous.  

A suitable enclosure must be provided for the end product which has a minimum protection of IP54 and fulfils the requirements of the 
EN 60079-0. 
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Peak current capability (up to several milliseconds) 

The power supply can deliver a peak current which is higher than the specified short term current. This helps to start current demanding 
loads or to safely operate subsequent circuit breakers. 

The extra current is supplied by the output capacitors inside the power supply. During this event, the capacitors will be discharged and 
causes a voltage dip on the output. Detailed curves can be found in chapter 23.2. 

Peak current voltage dips  typ. from 24V to 20V at 40A for 50ms, resistive load 

 typ. from 24V to 17V at 100A for 2ms, resistive load 

 typ. from 24V to 16V at 100A for 5ms, resistive load 

 

 Fig. 6-1   Output voltage vs. output current, typ.  Fig. 6-2   Bonus time vs. output power 
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 Fig. 6-3   Short-circuit on output, hiccup mode (typ.)  Fig. 6-4   BonusPower recovery time 
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The BonusPower is available as soon as power comes on and immediately after the end of an output short circuit or output overload. 

 Fig. 6-5   BonusPower after input turn-on  Fig. 6-6   BonusPower after output short 
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7. HOLD-UP TIME 
 

  AC 100V AC 120V AC 230V  

Hold-up Time typ. 64ms 64ms 99ms at 24V, 10A, see Fig. 7-1 

 typ. 32ms 32ms 51ms at 24V, 20A, see Fig. 7-1 

 

 Fig. 7-1   Hold-up time vs. input voltage  Fig. 7-2   Shut-down behaviour, definitions 
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8. DC-OK RELAY CONTACT 
 

This feature monitors the output voltage, which is produced by the power supply itself. It is independent of a back-fed voltage from a 
unit connected in parallel to the power supply output. 

 

Contact closes As soon as the output voltage reaches the adjusted output voltage level. 

Contact opens As soon as the output voltage dips more than 10% below the adjusted output voltage.  
Short dips will be extended to a signal length of 250ms. Dips shorter than 1ms will be ignored. 

Contact re-closes As soon as the output voltage exceeds 90% of the adjusted voltage. 

Contact ratings max. 60Vdc 0.3A, 30Vdc 1A, 30Vac 0.5A resistive load 

 min. 1mA at 5Vdc min. permissible load 

Isolation voltage See dielectric strength table in chapter 18. 

 

 Fig. 8-1   DC-OK relay contact behavior  
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Note: The DC-OK feature requires that the output voltage reaches the nominal (=adjusted) level after turn-on in order to function according to specification. If 

this level cannot be achieved, the overload LED will be on and the DC-OK contact will be open. The overload signal will only shut off as soon as the adjusted 
voltage is reached. This is an important condition to consider particularly, if the load is a battery, the power supply is used in parallel or the power supply is 
used for N+1 redundant system. 
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9. EFFICIENCY AND POWER LOSSES 
 

  AC 100V AC 120V AC 230V  

Efficiency  typ. 91.6% 92.4% 93.9% at 24V, 20A 

Average efficiency *) typ. 91.0% 91.8% 92.9% 25% at 5A, 25% at 10A, 25% at 15A. 
25% at 20A 

Power losses typ. 9.0W 9.2W 10.0W at 24V, 0A 

 typ. 44.0W 39.6W 31.4W at 24V, 20A 

*)  The average efficiency is an assumption for a typical application where the power supply is loaded with 25% of the nominal load for 25% of the time, 50% of 
the nominal load for another 25% of the time, 75% of the nominal load for another 25% of the time and with 100% of the nominal load for the rest of the 

time. 

 

 

 Fig. 9-1 Efficiency vs. output current at 24V, typ  Fig. 9-2 Losses vs. output current at 24V, typ.  
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 Fig. 9-3 Efficiency vs. input voltage at 24V, 20A, typ.  Fig. 9-4 Losses vs. input voltage at 24V, 20A, typ. 
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12. TERMINALS AND WIRING 
 

Bi-stable, quick-connect spring clamp terminals. Shipped in open position. 
- IP20 Finger safe construction. 
- Suitable for field- and factory installation. 

 Input Output DC-OK signal 

Type spring-clamp terminal spring-clamp terminal spring-clamp terminal 

Solid wire 0.5-6mm2 0.5-6mm2 0.3-4mm2 

Stranded wire 0.5-4mm2 0.5-4mm2 0.3-2.5mm2 

American Wire Gauge 20-10 AWG 20-10 AWG 26-12 AWG 

Wire stripping length 10mm  10mm  6mm  

Max. wire diameter 
(including ferrules) 

2.8mm 2.8mm 2.25mm 

Instructions: 

a) Use appropriate copper cables that are designed for minimum 
operating temperatures of:  
60°C for ambient up to 45°C and  
75°C for ambient up to 60°C minimum 
90°C for ambient up to 70°C minimum. 

b) Follow national installation codes and installation regulations! 

c) Ensure that all strands of a stranded wire enter the terminal 
connection!  

d) Do not use the unit without PE connection. 

e) Unused terminal compartments should be securely tightened. 

f) Ferrules are allowed. 

 

 

Fig. 12-1    Connecting a wire 
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Daisy Chaining of Outputs: 

Daisy chaining (jumping from one power supply output to the next) is allowed as long as the average output current through one 
terminal pin does not exceed 25A. If the current is higher, use a separate distribution terminal block as shown in Fig. 12-3. 

 

 Fig. 12-2   Daisy chaining of outputs  Fig. 12-3   Using distribution terminals 
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Switching Frequencies The power supply has four converters with four different switching frequencies included. One is 
nearly constant. The others are input voltage and load dependent. 

Switching frequency 1 100kHz Resonant converter, nearly constant 

Switching frequency 2 110kHz to 500kHz Boost converter, input voltage and load dependent 

Switching frequency 3 73kHz to 114kHz PFC converter, input voltage and load dependent 

Switching frequency 4 35kHz to 45kHz Aux. converter, input voltage and load dependent 

 

 

15. ENVIRONMENT 
 

Operational temperature *) -25°C to +70°C reduce output power according Fig. 15-1 

Storage temperature -40 to +85°C  for storage and transportation 

Output derating 12W/°C 60-70°C   

Humidity **) 5 to 95% r.H. IEC 60068-2-30 

Vibration sinusoidal 2-17.8Hz: ±1.6mm; 17.8-500Hz: 2g 
2 hours / axis 

IEC 60068-2-6 

Shock 15g 6ms, 10g 11ms 
3 bumps / direction, 18 bumps in total 

IEC 60068-2-27, DIN rail mounting 

 30g 6ms, 20g 11ms 
3 bumps / direction, 18 bumps in total 

IEC 60068-2-27, with wall mounting bracket 
ZM2.WALL 

Altitude 0 to 2000m  without any restrictions 

 2000 to 6000m  reduce output power or ambient temperature, 
see Fig. 15-2 
IEC 62103, EN 50178, overvoltage category II 

Altitude derating 30W/1000m or 5°C/1000m > 2000m, see Fig. 15-2 

Over-voltage category III IEC 62103, EN 50178, altitudes up to 2000m  

 II altitudes from 2000m to 6000m 

Degree of pollution 2 IEC 62103, EN 50178, not conductive 

*)  Operational temperature is the same as the ambient temperature and is defined as the air temperature 2cm below the unit. 

**)  Do not energize while condensation is present 

 

 Fig. 15-1   Output current vs. ambient temp.  Fig. 15-2   Output current vs. altitude 
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16. PROTECTION FEATURES 
 

Output protection Electronically protected against overload, no-load and short-circuits *) 

Output over-voltage protection typ. 32Vdc 
max. 37Vdc 

In case of an internal power supply defect, a redundant circuit 
limits the maximum output voltage. The output shuts down and 
automatically attempts to restart. 

Degree of protection IP 20 EN/IEC 60529 

Penetration protection > 3.5mm / > 5mm top side / bottom side, e.g. screws, small parts 

Over-temperature protection yes Output shut-down with automatic restart 

Input transient protection MOV (Metal Oxide Varistor) 

Internal input fuse included not user replaceable 

*)  In case of a protection event, audible noise may occur. 

 

 

 

17. SAFETY FEATURES 
 

Input / output separation *) SELV IEC/EN 60950-1 

 PELV IEC/EN 60204-1, EN 50178, IEC 62103, IEC 60364-4-41 

 double or reinforced insulation 

Class of protection I PE (Protective Earth) connection required 

Isolation resistance > 5MOhm input to output, 500Vdc  

PE resistance < 0.1Ohm 

Touch current (leakage current) typ. 0.23mA / 0.63mA 100Vac, 50Hz, TN-,TT-mains / IT-mains 

 typ. 0.34mA / 0.93mA 120Vac, 60Hz, TN-,TT-mains / IT-mains 

 typ. 0.58mA / 1.56mA 230Vac, 50Hz, TN-,TT-mains / IT-mains 

 < 0.31mA / 0.77mA 110Vac, 50Hz, TN-,TT-mains / IT-mains 

 < 0.45mA / 1.13mA 132Vac, 60Hz, TN-,TT-mains / IT-mains 

 < 0.80mA / 2.00mA 264Vac, 50Hz, TN-,TT-mains / IT-mains 

*)  double or reinforced insulation 
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19. APPROVED, FULFILLED OR TESTED STANDARDS 
 

UL 508 

 

UL Certificate 

Listed equipment for category NMTR - Industrial Control Equipment 

Applicable for US and Canada 

E-File: E198865 

IEC 61010-2-201 

 

Manufacturer's Declaration 
Electrical Equipment for Measurement, Control and Laboratory Use - Particular 
requirements for control equipment 

IEC 60950-1  

 

CB Scheme Certificate 
General safety requirements for Information Technology Equipment (ITE) 

IEC 62368-1 

 

CB Scheme Certificate 
IEC 62368-1 Audio/video, information and communication technology 
equipment - Safety requirements 
Output safety level: ES1 

UL 60950-1  

 

UL Certificate 
Recognized component for category QQGQ - Information Technology 
Equipment (ITE) 
Applicable for US and Canada 
E-File: E137006 

ATEX  
(only QS20.241-A1) 

 

Agency Certificate (Bureau Veritas) 
EN 60079-0 Explosive atmospheres - General requirements 
EN 60079-7, EN 60079-15 Equipment protection by type of protection "e" and 
"n" 
Certificate: EPS 09 ATEX 1 236 X 
Temperature Code: T3 
Type of Protection: ec nC 

IECEx  
(only QS20.241-A1) 

 

IECEx Certificate 
IEC 60079-0 Explosive atmospheres - General requirements 
IEC 60079-7, IEC 60079-15 Equipment protection by type of protection "e" and 
"n" 
Certificate: IECEx EPS 12.0031X 
Temperature Code: T3 
Type of Protection: ec nC 

Class I Div 2 
 

 

CSA Certificate 
Power Supplies for Hazardous Location 
Applicable for Canada and US 
CSA Class: 5318-01 (Canada), 5318-81 (USA) 
Temperature Code: T3 
Groups: A, B, C and D 

Marine (DNV) 
(only QS20.241, QS20.241-C1) 

 
 

DNV Certificate 
DNV Type approved product 
Certificate: TAA00001ST 
Temperature: Class D 
Humidity: Class B 
Vibration: Class C 
EMC: Class A 
Enclosure: Class A 
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Marine (DNV) 
(only QS20.241-A1) 

 
 

DNV Certificate 
DNV Type approved product 
Certificate: TAA00002YX 
Temperature: Class D 
Humidity: Class B 
Vibration: Class C 
EMC: Class A 
Enclosure: Class A 

Marine (ABS) 
(only QS20.241, QS20.241-C1) 

 

ABS Design Assessment Certificate 
ABS (American Bureau of Shipment) assessed product 
Certificate: 22-2231447-PDA 

IEC 61558-2-16 
(only QS20.241) 

 

Test Certificate 
Safety of transformers, reactors, power supply units and similar products for 
supply voltages up to 1100 V 
Particular requirements and tests for switch mode power supply units and 
transformers for switch mode power supply units 

SEMI F47 

 

Test Report 
Voltage Sag Immunity for Semiconductor Processing Equipment 
Tested for AC 120V and 208V L-L or L-N mains voltages, nominal output voltage 
and nominal output load 

IEC 60068-2-60 

(only QS20.241, QS20.241-A1) 

 

Manufacturer's Declaration (Online Document) 
Environmental Tests, Flowing Mixed Gas Corrosion Test 
Test Ke - Method 4 
H2S: 10ppb 
NO2: 200ppb 
Cl2: 10ppb 
SO2: 200ppb 
Test Duration: 3 weeks, which simulates a service life of 10 years. 

ISA-71.04-1985 

(only QS20.241, QS20.241-A1) 

 

Manufacturer's Declaration (Online Document) 
Airborne Contaminants Corrosion Test 
Severity Level: G3 Harsh 
H2S: 100ppb 
NOx: 1250ppb 
Cl2: 20ppb 
SO2: 300ppb 
Test Duration: 3 weeks, which simulates a service life of 10 years. 

VDMA 24364 

 

Paint Wetting Impairment Substances Test (or LABS-Test) 

Tested for Zone 2 and test class C1 according to VDMA 24364-C1-L/W for 
solvents and water-based paints 
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21. PHYSICAL DIMENSIONS AND WEIGHT 
 

Weight 1200g 

DIN rail Use 35mm DIN rails according to EN 60715 or EN 50022 with a height of 7.5 or 15mm.  
The DIN rail depth must be added to the unit depth (127mm) to calculate the total required installation 
depth. 

Installation Clearances See chapter 2 

 

 Fig. 21-1   Front view  Fig. 21-2   Side view 
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22. ACCESSORIES 

22.1. ZM2.WALL-WALL MOUNTING BRACKET 

This bracket is used to mount the power  
supply onto a flat surface without utilizing a DIN rail. 

 

 

 

 

 

 

 

 

 

 

 

22.2. ZM15.SIDE-SIDE MOUNTING BRACKET 

This bracket is used to mount Dimension units sideways with or without utilizing a DIN rail. The two aluminum brackets and the black 
plastic slider of the unit have to be detached, so that the steel brackets can be mounted.  

For sideway DIN rail mounting, the removed aluminum brackets and the black plastic slider need to be mounted on the steel bracket. 

 

 

 

 

 

 

 

 

 Side mounting with DIN rail brackets  Side mounting without DIN rail brackets  
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22.3. -YR40.242 - REDUNDANCY MODULES 

(2x 20A Inputs, 1x 40A output) 

 

The YR40.242 is equipped with two input channels, which are individually decoupled by utilizing mosfet 
technology. Using mosfets instead of diodes reduces the heat generation and the voltage drop between 
input and output. The YR40.242 does not require an additional auxiliary voltage and is self-powered even in 
case of a short circuit across the output. 

Due to the low power losses, the unit is very slender and only requires 36mm width on the DIN rail. 

 

22.4. YR40.245 - REDUNDANCY MODULES 

(1x 40A input, 1x 40A output) 

 

The YR40.245 is a 40A single channel redundancy module, which is equipped with a plug connector on the 
output. The plug connector allows replacing the power supply or the redundancy module while the system 
is running. The plug connector avoids that the output wires can touch and short the load circuit. 

The YR40.245 is very slender and only requires 46mm width on the DIN rail. It also utilizes mosfet 
technology instead of diodes for low heat generation and a minimal voltage drop between input and 
output. It does not require an additional auxiliary voltage and is self-powered even in case of a short circuit 
across the output. 

 

 

Fig. 22-1   Typical  1+1 Redundant configuration for 20A with 
a dual redundancy module 

 Fig. 22-2   Typical  N+1 or 1+1 Redundant configuration for 20A with multiple YR40.245 
redundancy modules 
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23. APPLICATION NOTES 

23.1. REPETITIVE PULSE LOADING 

Typically, a load current is not constant and varies over time. This power supply is designed to support loads with a higher short-term 
power demand (=BonusPower). The short-term duration is hardware controlled by an output power manager and is available on a 
repeated basis. If the BonusPower load lasts longer than the hardware controller allows it, the output voltage will dip and the next 
BonusPower is available after the BonusPower recovery time (see chapter 6) has elapsed. 

To avoid this, the following rules must be met: 

a) The power demand of the pulse must be below 150% of the nominal output power. 

b) The duration of the pulse power must be shorter than the allowed BonusPower time. (see output chapter) 

c) The average (R.M.S.) output current must be below the specified continuous output current.  
If the R.M.S. current is higher, the unit will respond with a thermal shut-down after a period of time. Use the maximum duty cycle 
curve (Fig. 23-2) to check if the average output current is below the nominal current. 
 

 Fig. 23-1   Repetitive pulse loads, definitions  Fig. 23-2   Max. duty cycle curve 
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Example: A load is powered continuously with 240W (= 50% of the rated output load). From time to time a peak power of 720W (= 
150% of the rated output load) is needed for 1 second.  

 The question is: How often can this pulse be supplied without overloading the power supply? 

 - Make a vertical line at PPEAK = 150% and a horizontal line where the vertical line crosses the P0 = 50% curve. Read the 
max. duty cycle from the duty cycle-axis  (= 0.37) 

- Calculate the required pause (base load) length T0:  

- Result: The required pause length = 1.7s 

- Max. repetition rate = pulse +pause length = 2.7s 

 

More examples for pulse load compatibility: 

PPEAK P0 TPEAK T0  PPEAK P0 TPEAK T0 

720W 480W 1s >25s  720W 240W 0.1s >0.16s 

720W 0W 1s >1.3s  720W 240W 1s >1.6s 

600W 240W 1s > 0.75s  720W 240W 3s >4.9s 

DutyCycle

T0=
Tpeak -  (DutyCycle x Tpeak)

0.37

1s -  (0.37 x 1s)
= =1.7s
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23.2. PEAK CURRENT CAPABILITY 

Solenoids, contactors and pneumatic modules often have a steady state coil and a pick-up coil. The inrush current demand of the pick-
up coil is several times higher than the steady-state current and usually exceeds the nominal output current (including the PowerBoost). 
The same situation applies when starting a capacitive load. 

Branch circuits are often protected with circuit breakers or fuses. In case of a short or an overload in the branch circuit, the fuse needs a 
certain amount of over-current to trip or to blow. The peak current capability ensures the safe operation of subsequent circuit breakers. 

Assuming the input voltage is turned on before such an event, the built-in large sized output capacitors inside the power supply can 
deliver extra current. Discharging this capacitor causes a voltage dip on the output. The following two examples show typical voltage 
dips: 
 

 Fig. 23-3   Peak load with 2x the nominal current for 50ms, 
typ. 

 Fig. 23-4   Peak load with 5x the nominal current for 5ms, 
typ. 
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Peak load 40A (resistive) for 50ms 
Output voltage dips from 24V to 20V. 

 
Peak load 100A (resistive) for 5ms 
Output voltage dips from 24V to 16V. 

Please note: The DC-OK relay triggers when the voltage dips more than 10% for longer than 1ms.  

23.3. BACK-FEEDING LOADS  

Loads such as decelerating motors and inductors can feed voltage back to the power supply. This feature is also called return voltage 
immunity or resistance against Back- E.M.F. (Electro Magnetic Force). 

This power supply is resistant and does not show malfunctioning when a load feeds back voltage to the power supply. It does not matter 
whether the power supply is on or off. 

The maximum allowed feed-back-voltage is 34Vdc. The absorbing energy can be calculated according to the built-in large sized output 
capacitor which is specified in chapter 6. 
 

23.4. EXTERNAL INPUT PROTECTION 

The unit is tested and approved for branch circuits up to 20A. An external protection is only required if the supplying branch has an 
ampacity greater than this. Check also local codes and local requirements. In some countries local regulations might apply. 

If an external fuse is necessary or utilized, minimum requirements need to be considered to avoid nuisance tripping of the circuit 
breaker. A minimum value of 10A B- or C-Characteristic breaker should be used 
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23.13. MOUNTING ORIENTATIONS 

Mounting orientations other than input terminals on the bottom and output on the top require a reduction in continuous output power 
or a limitation in the maximum allowed ambient temperature. The amount of reduction influences the lifetime expectancy of the power 
supply. Therefore, two different derating curves for continuous operation can be found below: 

Curve A1 Recommended output current. 
Curve A2 Max. allowed output current (results in approximately half the lifetime expectancy of A1). 
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Fig. 23-7 
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Fig. 23-8 
Mounting 
Orientation  C  
(Table-top 
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Fig. 23-10 
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