Notes On Operation for Mean Well-Power Supplies

1. Input Fuse Example: If the S.P.S. is vertical installed, output power can be 100% between 0-50°C,
Each S.P.S. has a built-in fuse inside for protection. Once the fuse is blown, it means that and between 50-60°C the output power should be derating. At 60°C we need
something wrong inside the power supply. If the power supply still can not operate to reduce the output power to 60% of load, and above 60°C, we can not
properly after replacing the same rating and type of fuse, please send back to the guarantee that the function and lifetime are still in the normal condition.
supplier for repairing. If you want to add an external fuse, be sure that the rating of this
fuse should be less than or equal to the internal fuse. (2) Output Power To Input Voltage

2. Safety 199 ] |
Inside the S.P.S., there is high working voltage 200~800V in the circuit. Therefore don't il :
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touch the components directly when it is working or you may get shock and endanger

your life. When the S.P.S. is abnormal,please sent it back to the supplier, and 70

(%) peo

" Please Don't Try To Fix It Yourself. ". 60 3
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3. Grounding 40 |
Using short and thick wiring connects the frame ground (FG) of the S.P.S. and earth 90— i 1;0 T

ground on the case of the equipment to assure safety and prevent noise and leakage Input Voltage (V) 60 Hz

current.
Figure 5 Relation between output power and input voltage
When the input voltage is low, S.P.S. will have higher power loss because of the PFC
circuit, therefore we need to reduce the output power. Refer to figure 5, between 110V ~
264V the S.P.S. can fully output, but between 90V ~ 110V we need to reduce the output
power.
1 At 90V, the output power will be derating to 80% of full load.
7. Remote ON/OFF Switch And Remote Sensing Wiring
(1) Remote ON/OFF Switch: Using a TTL control signal connecting to the +RC, -RC
Figure 1:The way of grounding terminals of the S.P.S. can control the output of the power supply. When +RC and -RC
is short (OV), the S.P.S. will be on; when it is open (the voltage between the two
4. Input And Output Wiring terminals > 4V), the S.P.S. is OFF. However, some models use different control
(1) Input and output should be wired in separate location to prevent the input surge and signals.
output ripple noise interfering with each other. (2) Remote Sensing: We can compensate the line voltage drop of the wire by connecting
(2) Output wiring should use short and thick wires and should meet the output current +8 and -S terminals to the load, but it still needs to use wires with enough diameter. In
rating. Besides, adding a small capacitor at the load can effectively reduce the noise. general this can compensate the voltage drop up to 0.3 ~ 0.5V. (About wire voltage
(3) The terminal connector of the S.P.S. should use suitable terminal screws, wires, drop/current, please refer to the appendix.)
and tools.
(4) The FG (Frame Ground) of the AC input is different from the ground (-V / COM) of the ¢ Twisted wio to reduce intererence
DC output. There may be some capacitors between them or they may be short T m;:s‘l:::;zgs‘;?‘?yngm size of wire to prevent

together sometimes.
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Figure 2 Wiring and connection Figure 6 Remote ON/OFF and sensing wiring
5. Heat Dissipation ) ) } o 8. Operation In Parallel
(1) Each power supply should be installed in places with proper ventilation. When power supplies are connected in parallel, we can increase the output current or use
(2) Correct installation direction and location. (Exgmple: put ventilation holes upward) them as the redundant (back-up) function. Be careful that the tolerance of output voltage
(3) Eat_:h power_supply should have proper heat §|nk. (Example: if the S.P.S. uses case and wiring impedance should be very small when wiring in parallel.
as its heat sink, be sure to connect the case tightly and smoothly to the system's (1) S.P.S. With Built-in Parallel Function: Connecting “P” terminals together such as the
metal surface.) X PSP models (“G” terminal also need to be connected together). Input/output should be
(4) When more than one power supply operate at the same time, be sure that there are connected in parallel first and then connect to the AC source/load just as figure 7
enough spaces between each power supply. (Keep 5 ~ 15cm of space depending on (some S.P.S. need a minimum load after paralleling).
the magnitude of the power.)
(5) Using forced airflow can i |mprove heat di : add a fan and

deploy it at the bottom of the sys!em if using inhaling alrﬂow In contrast, deploy it at
the top of the system if using exhaling airflow.
BlowOut  Blow Out

Figure 7: Wiring of S.P.S. with built-in parallel function

Notes on parallel operation.
1. Output voltage tolerance should be as small as possible (tolerance <2%)
2. Each power supply should be wired with short and large diameter of wiring first and
4 sukn 4 then connects to the load.

% 77777%. 3. After paralleling, the output power would be around 90% of the total power.
Figure 3: More than one power supply working at the same 4. To make sure that the load current is effectively shared in parallel operation, in
time should consider the space for airflow general we limit 4-6 power supplies to be paralleled at one time.
5. Some models also need to parallel the +S, -S terminals of the control connector to
6. Output Derating (Please refer to the spec. of each machine) reduce the unstable pulsation of the output voltage.
(1) Output-Temperature: We need to reduce the output power depending on the
operating temperature and the direction that the S.P.S. is allocated. (2) S P.S. Without Built-in Parallel Function (general models)

Add a diode at the positive output side on each power supply (as figure 8), the
current rating of the diode should be larger than the maximum output current
rating and attached it to a heat sink. This is only for the redundant use (increase
the reliability of the system) and users have to check the suitability of the circuit
by themselves.

-
g o P +p-
2 EN \\ Ps1 b1 ém
- (e} P - o
-0 0 10 20 30 40 ;0 60 (Vertical) L
Jo o % 55 (Hortzonta) 3 ]
Ambient Temp. (°C) ps2 D2
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Figure 8: Paralleling with adding diodes in series connection
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2. Add a small series resistor about 0.1ohms on the positive-output side of each power
supply. This is only good for small-output-current models and need to consider about
the power loss and heat problem of the resistor. Users have to check the suitability of
the circuit by themselves.
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Figure 9 Paralleling with adding small resistors in series connection

3. When using S.P.S. in parallel connection, the leakage current will be increased at the
same time. There might be some danger that the user would get shock if touching
them when they are working. So please contact the supplier if you need this kind of
application.

9. Operation In Series
Power supplies can be operated in series. Here are the methods to make it:
(1) Positive and negative terminals are connected as figure 10:

1P * +V
EIN PS1 R
1P -
com
1P *
PS2 R
1P - v

Figure 10: Positive and negative terminals connect in series

(2) Increase the output voltage (current does not change). If there is no reverse blocking
diode in the power supply, we should add an external blocking diode to prevent the
damage of power supply while starting up. The voltage rating of the external diode
should be larger than V1+V2 (as figure 11).
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Figure 11: Series connection by adding external reverse blocking diodes

10. Output Wiring For Smaller Loads
When using one S.P.S. to supply two different loads, the wiring of the smaller load should
be added a fuse for protection. Once a short-circuit situation happened, this fuse can
protect the wiring from being burned out.

S.P.S
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Figure 12: Output wiring

11. Minimum Load Requirement
To assure the regulation and stability of the auxiliary output (CH2~CH4) of a multi-output
S.P.S., we need to add a minimum load on the main output (CH1). For example:
spec. of D-120 is 5V/6A, 24V/4A, when the input is 5V/0A, 24V/4A, the 24V output
voltage will be lower than the spec.. In this condition, if we add a minimum load of 1A (by
paralleling a 50hms /10W resistor) at the 5V channel, then the output voltage of the 24V
channel would increase to the range of the spec.. Users also need to add a minimum load
at the 24V channel to keep the output voltage within the spec. if only using the 5V
channel.

12. Operation In Low Temperature
If S.P.S. uses thermistor to suppress the inrush current and some components are
affected by temperature, then it will cause the situation that fail to start up at low
temperature (such as -10°C). Following are some methods to solve this problem:
(1) Keep the power supply at standby status (Let AC source on and then switch the

output ON/OFF

(2) Use heater to increase the environmental temperature of S.P.S.
(3) Reduce output load.

If the label specifies that the working temperature is -10°C~ 50°C and we want to operate

it at -20°C, we should be careful about the following issues:

(1) Relative humidity should be low to prevent vapor from solidifying.

(2) The output ripple current will be higher.

(3) Since we usually use the thermistor as the inrush current suppresser and the
thermistor will increase its resistance when the temperature goes down, it is possible
to take a long time to start up the power supply or even can not start it up.

(4) Can not guarantee the extent of reduction of its function when the S.P.S. is working
out of the range of its specification.

13.Working In High
Huge Temperature Difference
There are high voltage and high impedance circuits in the S.P.S.. So before turning on the
power supply, be sure that there is no water condensed in the power supply. If the S.P.S.
is working at low temperature and then stored at high temperature environment, or
outdoor application under environment of moist and high temperature differences
between day and night, some water may condense in the power supply and damage it.
So, please contact the supplier to provide the anti-moisture treatment if it is necessary.
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14. Special Load
(1) Capacitive Load
If the S.P.S is connected to a large capacitive load such as large capacitors or lighting
load, the set up time of the S.P.S. will increase or even can not start up the S.P.S..
Users should use power supplies with the function of constant current limiting,
constant power limiting or ask the supplier for help.
Inductive Load
If the S.P.S is connected in parallel with coil loads, such as motors, solenoid valves
etc., there will be a huge peak current or a reverse voltage when the load is activated.
Itis to use suitable i and add a blocking diode to protect the
S.P.S.. We also can use S.P.S. with the function of constant current limiting to deal
with it.
(3) Dynamic Load
If the S.P.S. is connected to a dynamic load such as LED monitor, the output load
current will be changed abruptly and will cause high ripple current and audio noise.
We can add suitable capacitors at the load side to improve these problems (but be
careful about the delay problem while turning it on).
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15.Charger Operation (To assure the charging efficiency and the lifetime, please use
models with the charging function.)
When the S.P.S. is used as a charger, be sure to add a series blocking diode at the output
terminal (with suitable heat sink). This arrangement is to prevent the battery voltage
higher than the output voltage of the S.P.S. and damage it. This operation is very easy to
damage the S.P.S. or batteries, please contact the supplier before working on this
application.

16. Inrush Current Suppressing Circuit
When using many S.P.S. at one time, the huge inrush current may exceed the rating of
external wiring. The following delay circuit can suppress the inrush current caused by
multi S.P.S. operation.

Y.Z Are Delay Relays

Figure 13: Delay circuit

17. Input Surge And Shock Suppression

Input Surge: The ON/OFF of heavy industrial machine will cause the variance of nearby

power line voltage. Sometimes the variance is so huge that may exceed the specification

of the S.P.S. and damage it, so there is a “surge absorber” between AC/L and AC/N in the

S.P.S. to absorb this abrupt high voltage.

(2) Shock Suppression: Shock is one kind of short-time high voltage and high energy. To
prevent the shock, we should add surge absorbers between AC/L - AC/N, AC/L - FG,
and AC/N - FG, which are shown as figure 14.

AC/L ——o+V
AC /N POWER SUPPLY
FG o— oV

Figure 14: The connection of the Surge Absorber

18. Output Ripple Noise Suppression

(1) Differential-Mode Noise Suppression
As in figure 15, adding C1~C4 can reduce the noise. C1 and C3 are electrolytic
capacitors (reference value: 47uF~100uF), while C2 and C4 are high frequency
capacitors (reference value: 0.01uF~0.1uF). In general, adding C3 and C4 is good
enough to reduce this noise.

(2) Common-Mode Noise Suppression
As in figure 15, adding L1, C5, and C6 can reduce the common mode noise, which
C5 and C6 are high frequency capacitors.
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Figure 15: Ripple noise suppression

m H‘]j I_T‘E’a m M+R Multitronik GmbH
Ultittenik GmbH Stawedder 29

25462 Rellingen
// support Tel: 04101/8040402
o4

IMW



