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ABSTRACT 
Method for start - up of a field device , wherein for start - up of 
the field device an energy storage unit ( R ) for storing 
electrical energy is charged by means of a power supply 
( PS ) , preferably a power - limited power supply ( PS ) , and 
wherein the electrical energy stored in the energy storage 
unit ( R ) is used to supply the field device at least at times 
with electrical energy , at least during start - up of the field 
device . 
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METHOD AND APPARATUS FOR START - UP limited power supply , and wherein the electrical energy 
OF A FIELD DEVICE stored in the energy storage unit is used to supply the field 

device at least at times with electrical energy , at least during 
TECHNICAL FIELD the start - up of the field device . 

5 The terminology , start - up , means , in such case , not only 
The present invention relates to a method for start - up of first use , but , instead , also a restart of the field device , such 

a field device , to an apparatus for start - up of a field device as , for example , a hardware - or software reset , thus a restart 
as well as to a field device . of the field device . The field device can be a sensor , an 

actuator , a display unit or the like equipment serving for 
BACKGROUND DISCUSSION 10 control and monitoring of a process . The energy storage unit , 

which is , for example , a capacitor , serves for storing elec 
So - called field devices are often applied in industrial trical energy , which is provided to the field device , respec 

plants for control and / or monitoring of a process running in tively to an operating electronics of the field device . The 
the plant . The energy supply of these field devices occurs , in energy storage unit can likewise be a component of the field 
such case , for example , via an electrical current loop , to 15 device , respectively the field device electronics . The power 
which a field device or a number of field devices are supply , by which the energy storage unit is charged , serves , 
connected . The supply of one or more field devices with for example , in regular operation of the field device , thus 
electrical energy occurs , in such case , via a feeding device , after start - up , respectively the start phase of the field device , 
such as , for example , a power supply , which provides the to supply the field device with electrical energy , which the 
energy required for operation of the field device , respec - 20 field device requires for performing its intended function . 
tively field devices . The energy is provided , for example , in The power supply can be , for example , a transformer or a 
the form of a DC voltage . switching power supply . A power limiting of the power 

Especially in the case of start - up and the therewith supply , such as is required , for example , in the case of use 
connected start procedure of one or more field devices , the of the field device in an explosion - endangered zone , can be 
field devices exhibit an increased voltage - and / or electrical 25 achieved , for example , by a fuse integrated into the power 
current requirement . This is caused , for example , by the supply , preferably an electronic fuse . 
charging of capacitors present in the field device . An appa Instead of the power supply , also another voltage source 
ratus for start - up of field devices is known , for example , can serve for energy supply of the field device and / or for 
from ( laid open international application ) Offenlegungss - charging the energy storage unit . 
chrift WO 2012000996 . By means of a start - up circuit 30 At the point in time of start - up of the field device in the 
proposed there , the field devices are supplied successively plant , the energy storage unit is , for example , still in its 
with a voltage provided by a voltage source . delivery state , which means not , or only partially , charged . 

It is known for the energy supply of field devices to use After connecting the field device to the power supply , the 
so - called measurement transmitter power supply devices . field device can be supplied with electrical energy from the 
Such measurement transmitter power supply devices utilize , 35 power supply . It is provided that before electrical energy is 
for example , a grid connection , from which electrical energy transmitted from the power supply to the field device , 
is removed and supplied to the field devices . Especially , respectively to the operating electronics of the field device , 
power supplies are known , which fulfill requirements or first of all , at least a part of the electrical energy output from 
explosion protection and have a power - limited release of the power supply is stored in the energy storage unit and / or 
electrical energy . 40 the energy storage unit is at least partially charged . After a 

This power limiting conflicts , however , with the energy predetermined energy amount is present in the energy stor 
requirement especially during start - up of one or more field age unit , the energy storage unit is thus at least partially 
devices . For example , field devices have during start - up an charged , the energy stored in the energy storage unit can be 
increased power requirement . This is caused , for example , provided to the field device . The energy supply of the field 
such as already mentioned , by the initial charging of capaci - 45 device occurs thus after first connecting the field device with 
tors present in the field device . Furthermore , it is required in the power supply , when a predetermined amount of electri 
the case of the start - up initially to load data , for example , cal energy has been stored in the energy storage unit . 
into a working memory of the field device , or to execute In a form of embodiment of the method , a voltage with a 
certain initializing - and self - calibration functions . first voltage value is output from the preferably power 

It is , thus , in given cases , not possible to start - up a field 50 limited power supply . This voltage output from the power 
device , which is connected to a measurement transmitter supply can be supplied to a start - up unit , which includes at 
supply device that is power - limited according to the ignition least the proposed energy storage unit . The start - up unit and 
protection type , intrinsic safety , since the power issued from energy storage unit can be a part of the field device and / or 
the feeding device is insufficient for starting the field device . the operating electronics of a field device , which is connect 

55 able to a power supply . 
SUMMARY OF THE INVENTION Power supply , respectively the voltage source , as well as 

also the start - up unit and the operating electronics can also 
It is , thus , an object of the present invention to enable the be integrated , for example , in a ( single ) field device , i . e . field 

start - up of a field device , especially in the case of a power - device housing . 
limited supply . 60 In an additional form of embodiment of the method , the 

The object is achieved according to the invention by a electrical energy stored by means of the start - up unit is 
method for start - up of a field device , by an apparatus as well provided to the field device , when energy sufficient for 
as by a field device . start - up of the field device is present in the energy storage 

A regards the method , the object is achieved by a method unit . 
for start - up of a field device , wherein for start - up of the field 65 There can thus be a matching of the energy storage unit , 
device an energy storage unit or storing electrical energy is and its capacity for storing electrical energy , with the 
charged by means of a power supply , preferably a power requirements of the field device . Especially , the electrical 
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energy present in the energy storage unit can at least an electrical current limiting unit , which is especially pref 
partially be provided to the field device , when the electrical erably a part of the start - up unit . The electrical current 
energy present in the energy storage unit achieves , respec 
tively exceeds , a predetermined threshold value . It can be In an additional form of embodiment of the method , an 
provided that this threshold value , as a function of the field 5 intended operating mode of the field device following on the 
device , in which the start - up unit is integrated or with which start procedure of the field device is detected , preferably by 
field device the start - up unit is connected , has a different means of the start - up unit , by comparing the voltage output 
value , starting from which the energy stored in the energy by the start - up unit with the voltage supplied to the electrical 
storage unit is provided to the field device . current limiting unit . To this end , corresponding voltage taps 

In an additional form of embodiment of the method , the 10 and a corresponding measuring apparatus can be provided 
start - up unit outputs a voltage with a second voltage value , for the comparison 
which is supplied to the field device . For the case , in which In an additional form of embodiment of the method , after 
the start - up unit is integrated in the field device , the elec reaching the intended operating mode of the field device , the 
trical energy present in the energy storage unit is supplied to power supply is used exclusively for energy supply of the 
the operating electronics of the field device . The start - up unit 15 field device . Preferably , in such case , the voltage output 
is thus supplied with a voltage with a first voltage value from from the power supply and a voltage directly derived 
the power supply , which is , for example , power limited . This therefrom is used exclusively for energy supply of the field 
first voltage serves then at times , i . e . for a first time span , to device . 
charge the energy storage unit of the start - up unit . In a In an additional form of embodiment of the method , after 
normal operation of the field device following start - up , the 20 reaching the intended operating mode , in which the field 
voltage output from the power supply then serves for device has preferably an essentially constant voltage 
supplying the field device with the required electrical requirement , the electrical current limiting unit is shunted . 
energy . During the charging of the energy storage unit , the In an additional form of embodiment of the method , the 
operating electronics of the field device , respectively the voltage output from the power supply is converted from a 
field device , is not supplied with the voltage output by the 25 first voltage value preferably by means of a direct voltage 
power supply , but , instead , is isolated therefrom , for converter to a third voltage value , which is supplied to the 
example , by means of a switch . Once the energy storage unit electrical current limiting unit . 
displays a sufficient charge , a voltage with a second voltage As regards the apparatus , the object is achieved by an 
value is output from the start - up unit . The first and second apparatus comprising a chargeable energy storage unit for 
voltage values can , in such case , differ from one another . 30 start - up of a field device , wherein the energy storage unit 

In an additional form of embodiment of the method , the serves to supply the field device at least during start - up of 
second voltage value output from the start - up unit is at least the field device at least at times with electrical energy . In a 
at times greater than the first voltage value output from the form of embodiment of the apparatus , the apparatus 
preferably power - limited power supply . The start - up unit is , includes , furthermore , a preferably power - limited power 
thus , enabled to transform the voltage output from a voltage 35 supply , which serves for charging the energy storage unit . 
source , at least during the start - up of a field device , and , As regards the field device , the object is achieved by a 
thus , to use a voltage source for start - up of a field device , field device for use in an apparatus according to one of the 
which , normally , would not provide sufficient voltage for aforementioned forms of embodiment . 
start - up of a field device . 

In an additional form of embodiment of the method , the 40 BRIEF DESCRIPTION OF THE DRAWING 
first as well as also the second voltage values lie below a 
limit voltage value predetermined by the ignition protection The invention will now be explained in greater detail 
type , intrinsic safety . Preferably , in such case , the second based on the appended drawing , the sole FIGURE of which 
voltage value is higher than the first voltage value . The limit shows as follows : 
voltage value can be predetermined by the category of the 45 FIG . 1 is a block diagram of a power supply connected 
ignition protection of the type , intrinsic safety , for which the with a start - up unit which , in turn , is connected with a field 
field device is designed and is suited . The corresponding device , respectively a component of a field device . 
limit voltage values are given in the standard IEC 60079 - 11 
relevant for the ignition protection type , intrinsic safety . DETAILED DISCUSSION IN CONJUNCTION 

In an additional form of embodiment of the method , there 50 WITH THE DRAWING 
is provided to the field device , at least during start - up , at 
least partially , both electrical energy stored in the energy The power supply PS shown in FIG . 1 is a direct voltage 
storage unit as well as also , at least partially , the electrical source , which in the example of an embodiment shown here 
energy output from the power supply . After the energy is power limited . The power limiting is enabled , in such 
storage unit is at least partially charged , the electrical energy 55 case , by an electronic fuse EF , which limits the electrical 
stored in the energy storage unit can be provided to the field current withdrawable from the direct voltage source . Thus , 
device . At the same time , electrical energy output from the this electronic fuse limits the power withdrawable from the 
power supply can be provided to the field device . To this power supply PS . 
end , a first energy supply path can be provided , via which The electronic fuse EF can thus serve especially for 
the field device is connected with the power supply and , 60 limiting the electrical current withdrawable from the power 
furthermore , a second energy supply path can be provided , supply PS . Especially , the limiting can be to a threshold 
via which the field device is connected with the energy value below a limit value predetermined by the ignition 
storage unit . The first and second energy supply paths can protection type , intrinsic safety . The power limiting of the 
also partially overlap . power supply PS can occur especially by turning off the 

In an additional form of embodiment of the method , the 65 power supply PS upon reaching a minimum electrical cur 
electrical energy transferred during start - up from the power rent value or by an electrical current limiting by means of a 
supply to the field device is limited , preferably by means of resistor . 
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Many field devices , however , require at start - up for a voltage drop across the electrical current limiter CL , which 
short time significantly more electrical current as compared is , for example , an ohmic resistor , it can , thus , be detected , 
to later operation . This initial current is usually referred to as how large the voltage drop across the electrical current 
the starting current . It can thus happen that field devices , limiting unit CL is and , in such case , the power requirement 
whose starting current exceeds the maximum deliverable 5 of the field device deduced . This power requirement , as 
electrical current of a power supply , such as , for example , a already mentioned , increases during start - up of the field 
power supply PS for the Ex - region , cannot be started , even device and is essentially constant during normal operation of 
though the allowable characteristic values for operation in the field device . If thus an essentially constant voltage drop 
the Ex - region are not exceeded . In order , in spite of this , to occurs across the electrical current limiting unit CL , the 
provide the power required for the start - up of a field device , 10 second control unit C2 can actuate the switch S2 for shunt 
an energy storage unit R is provided in the start - up unit i ng the electrical current limiting unit , so that the electrical 

The energy storage unit R serves to provide the power current limiting unit CL is shunted and the voltage output 
required for start - up quickly , without , however , exceeding from the direct voltage converter DC is available to the 
the maximum power limit predetermined by the ignition output of the start - up unit SU . 
protection type , intrinsic safety . After connecting the start - up 15 for start - up of the field device , the first and second 
unit SU with the power supply PS or another direct voltage switches Sla and Sib are thus opened , so that the energy 
source , the energy required for starting the field device is storage unit R is charged by the power supply PS , until a 
first stored in an energy storage unit R . Only after the energy sufficient charging of the energy storage unit Ris detected by 
storage unit Rcontains sufficient energy is the energy means of the first control unit C1 and the first switch Sla and 
storage unit R , respectively the output of the start - up unit 20 the second switch Sib are then closed . 
SU , released to the field device . The power , in such case , After normal operation of the field device has been 
output from the start - up unit SU to the field device , is , in detected by means of the second control unit C2 , switch S2 
such case , limited corresponding to the limit values of the is also closed for shunting the electrical current limiting unit , 
ignition protection type , intrinsic safety . The actual starting so that the voltage provided from the power supply PS and 
of the field device , respectively the energy supplying of the 25 the direct voltage converter DC is available to the field 
field device , occurs thus only after the energy storage unit R device on the output of the start - up unit SU . 
is charged to a predetermined value . The voltage converter DC can , furthermore , have a feed 

The start - up unit SU shown in FIG . 1 is , in such case , back path , via which the voltage output by the voltage 
constructed as follows . The voltage withdrawn from the converter DC is controlled to a predetermined voltage value . 
power supply PS is converted by a direct voltage converter 30 The start - up unit can be , for example , a component of a 
to a DC voltage value DC , which serves in the normal field device or be embodied in the form of an adapter , i . e . an 
operation of the field device for operating the field device . apparatus , which can be connected , for example , to the 
For example , it can be provided that the direct voltage power supply , to the field device or between the power 
converter DC , depending on field device connected to the supply and the field device . 
output of the start - up unit SU , outputs different voltage 35 
values , such as , for example , voltage values of 9V , 10V or The invention claimed is : 
11V , as a function of the connected field device . 1 . A method for start - up of a field device , comprising : 

Provided between the direct voltage converter DC and the charging an energy storage unit for storing electrical 
output of the start - up unit SU is an electrical current limiter energy , the energy storage unit being charged by means 
CL and a first switch Sla . The electrical current limiter is , 40 of a power - limited power supply ; and 
in such case , shuntable by means of a second switch using the electrical energy stored in the energy storage 
arranged parallel to electrical current limiter . Provided unit to supply the field device at least at times with 
between the electrical current limiter and the first switch Sla electrical energy , at least during start - up of the field 
is a tap , which is connected via a diode D1 and an energy device , wherein : 
storage unit R in the form of a capacitor as well as a second 45 the electrical energy transferred during start - up from the 
switch S1b with the output of the start - up unit SU . power supply to the field device is limited , by means of 

Additionally , there is provided a first control unit C1 , an electrical current limiting unit , which is especially a 
which monitors the electrical energy present in the energy part of the start - up unit . 
storage unit R and , in given cases , actuates the second switch 2 . The method as claimed in claim 1 , further comprising : 
S1b , so that after a certain value of the electrical energy 50 outputting a voltage with a first voltage value from said 
stored in the energy storage unit R has been reached , the power - limited power supply , which voltage is supplied 
second switch Slb is closed and the energy stored in the to a start - up unit , which includes at least the energy 
energy storage unit R is made available to the output of the storage unit . 
start - up unit SU . 3 . The method as claimed in claim 2 , wherein : 

The first switch Sla and the second switch S1b are , in 55 the electrical energy stored by means of the start - up unit 
such case , preferably switchable by means of the first control is provided to the field device , when energy sufficient 
unit C1 , so that the first control unit C1 serves to switch the for start - up of the field device is present in the energy 
first switch Sla and the second switch S1b . storage unit , when the electrical energy present in the 

The voltage present at the output of the start - up unit SU energy storage unit achieves , respectively exceeds , a 
is read by means of a second control unit C2 , and the switch 60 predetermined threshold value . 
serving for shunting the electrical current limiting unit CL is 4 . The method as claimed in claim 3 , wherein : 
switchable by means of the second control unit C2 . To this the start - up unit outputs a voltage with a second voltage 
end , taps are provided on the output of the start - up unit SU value , which is supplied to the field device . 
as well as between the direct voltage converter DC and the 5 . The method as claimed in claim 4 , wherein : 
electrical current limiting unit CL , which serve for compar - 65 the second voltage value output from the start - up unit is 
ing the voltage from the direct voltage converter DC and that at least at times greater than the first voltage value 
on the output of the start - up unit SU . By measuring the output from said power - limited power supply . 
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6 . The method as claimed in claim 5 , wherein : 11 . The method as claimed in claim 1 , wherein : 
the first as well as also the second voltage values lie below the voltage output from the power supply is converted 

a limit voltage value predetermined by the ignition from a first voltage value by means of a direct voltage 
converter to a third voltage value , which is supplied to protection type , intrinsic safety , said limit voltage value 

is predetermined by the category of ignition protection 5 the electrical current limiting unit . 
12 . An apparatus , comprising : type , for which the field device is suited . a chargeable energy storage unit for start - up of a field 

7 . The method as claimed in claim 1 , wherein : device , wherein : 
there is provided to the field device , at least during said energy storage unit serves to supply the field device 

start - up , both electrical energy stored in the energy 10 at least during start - up of the field device at least at 
storage unit as well as also electrical energy output times with electrical energy ; and 
from the power supply . the electrical energy transferredduring start - up from the 

power supply to the field device is limited , by means of 8 . The method as claimed in claim 1 , wherein : an electrical current limiting unit , which is especially a an intended operating mode of the field device following part of the start - up unit . 
on the start procedure is detected , by means of the 15 13 . The apparatus as claimed in claim 12 , further com 
start - up unit , by comparing the voltage output from the prising : 
start - up unit with the voltage supplied to the electrical a power - limited power supply , which serves for charging 
current limiting unit . the energy storage unit . 

9 . The method as claimed in claim 1 , wherein : 14 . A field device for use in an apparatus , comprising : a 
after reaching the intended operating mode , power supply 20 chargeable energy storage unit for start - up of a field device , 

wherein : said energy storage unit serves to supply the field is used exclusively for energy supply of the field device at least during start - up of the field device at least at device , in the intended operating mode . times with electrical energy ; wherein : 
10 . The method as claimed in claim 1 , wherein : the electrical energy transferred during start - up from the 
after reaching the intended operating mode , in which the 25 power supply to the field device is limited , by means of 

field device has an essentially constant voltage require an electrical current limiting unit , which is especially a 
ment , the electrical current limiting unit ( CL ) is part of the start - up unit . 
shunted . * * * * * 


