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Description 

This  present  invention  relates  to  an  assembly  for  controlling  a  voltage  pulse  feeder  in  an  electrostatic 
precipitator,  in  particular  in  an  electrostatic  precipitator  in  a  coal  combustion  plant  and,  anyway,  in  a  plant 

5  wherein  particles  are  to  be  collected  which  have  an  high  resistivity,  from  10s  0  .  cm  and  over. 
The  prior  art  comprises  in  said  precipitators  voltage  pulse  feeders  (which  will  be  referred  to  only  as  - 

feeder(s)  -  in  the  following  description)  by  means  of  which  the  insulated  electrode  is  given  a  negative 
polarity  direct  voltage  of  some  tens  of  kV,  to  which  direct  voltage,  voltage  pulses  are  added  which  range 
from  tens  to  hundreds  of  microseconds  (us)  with  a  convenient  frequency  and  peak  values  of  some  tens  of 

io  kV  (said  negative  polarity  direct  voltage  will  be  referred  to  only  as  -  base  direct  voltage  -  in  the  following 
description).  As  known,  the  voltage  pulses  having  short  life  and  proper  voltage  give  the  ash  particles  in  the 
smokes  remarkable  electric  charges,  so  that  the  electric  field  generated  by  the  base  direct  voltage  works  to 
collect  the  particles  by  electrostatic  action. 

In  particular,  the  prior  art  comprises  feeders  made  according  to  two  different  assemblies  : 
75  a)  an  assembly  that  generates  the  voltage  pulses  starting  from  an  auxiliary  direct  voltage  source  of 

relatively  low  voltage  and  adds  said  pulses  to  the  base  direct  voltage  through  a  step-up  transformer  and 
the  interpositioning  of  a  capacitor  having  capacity  suitable  for  said  auxiliary  direct  voltage, 
b)  an  assembly  that  generates  the  voltage  pulses  starting  from  an  auxiliary  direct  voltage  source  of  high 
voltage  and  adds  said  voltage  pulses  to  the  base  direct  voltage,  still  by  the  interpositioning  of  a  capacitor 

20  of  capacity  suitable  for  said  auxiliary  direct  voltage  ,  but  without  using  a  step-up  transformer. 
The  peculiarity  of  both  said  assemblies  is  to  afford  manually  or  automatically  an  independent  control  of 

the  base  direct  voltage  and  voltage  pulse  amplitude. 
Finally,  document  EP-A-0044488  discloses  a  procedure  for  operating  a  precipitator  fed  by  variable 

direct  voltage  and  superposed  pulses  wherein  at  least  one  of  the  parameters  (pulse  height,  frequency,  rise 
25  velocity)  is  variable,  still  wherein  the  direct  voltage  and/or  one  of  the  pulse  parameters  is  iteratively  varied  in 

such  a  way  that  the  sum  of  the  electrical  energies  in  the  direct  voltage  and  in  the  pulses  as  absorbed  by 
the  precipitator  are  lead  to  a  minimum  value  in  order  to  maintain  a  predetermined  average  value  according 
to  the  amount  of  ashes  in  the  gas.  It  appears  that  the  scope  of  this  invention  is  rather  to  minimize  the 
energy  without  affording  an  efficiency  improvement. 

30  A  drawback  in  the  prior  art  is  that  the  efficiency  in  collecting  the  solid  particles  is  much  jeopardized  by 
unsteadyness  of  said  voltages  and,  particularly  after  a  discharge  in  a  precipitator,  is  jeopardized  on 
resetting  the  base  direct  voltage  and  the  amplitude  of  the  voltage  pulses.  After  investigating  about  the 
reasons  of  such  drawback,  the  inventor  found  that  the  base  direct  voltage  and  the  pulse  voltage  added 
thereto  are  interdependent  in  other  words,  when  one  of  said  voltages  rises  the  other  lows,  and  vice  versa.  It 

35  is  just  this  interdependency  that  makes  unsteady  the  working  of  the  voltage  pulse  feeder  and  prevents  from 
optimizing  its  control  assembly,  the  nature  of  this  drawback  being  well  realized  if  one  considers  that  the 
ashes  produced  from  coals  of  different  kinds  present  different  resistivities  and  consequently  the  precipita- 
tors  installed  in  a  combustion  plant  should  fit  with  different  ashes. 

The  object  of  this  invention  is  to  obviate  the  low  efficiency  caused  by  said  interdependency  between 
40  said  voltages  in  the  assemblies  according  to  the  prior  art. 

The  invention,  as  characterized  in  the  claims,  provides  an  assembly  which  automatically  keeps  steady 
the  base  direct  voltage  on  varying  the  pulse  amplitudes  added  thereto  and,  similarly,  automatically  keeps 
steady  the  auxiliary  direct  voltage  in  order  to  generate  the  pulse  on  varying  the  base  direct  voltage.  This 
assembly  works  to  generate  the  base  current  voltage  and/or  the  pulse  voltage  irrespective  of  the  control 

45  being  manual  or  automatic. 
The  invention  will  be  described  in  detail  herebelow  with  reference  to  the  accompanying  drawings  which 

illustrate  specific  embodiments  ,  in  which: 
FIG.  1  is  a  much  simplified  diagram  showing  a  control  assembly, 
FIG.  2  is  the  diagram  of  pulse  feeder  assembly  provided  with  a  step-up  transformer, 

50  FIG.  3  is  the  diagram  of  a  pulse  feeder  assembly  not  provided  with  a  step-up  transformer  and 
FIG.  4  is  the  diagram  of  an  electronic  controller  for  operating  the  feeders  allustrated  in  Figures  1,  2  and  3 
by  a  base  current  voltage  kept  steady  automatically. 

Fig.  1  shows  an  assembly  comprising:  a  feeder  1  comprising  a  base  direct  voltage  generator  2;  an 
auxiliary  direct  voltage  generator  3  which  generates  voltage  pulses;  a  precipitator  4  comprising  an  insulated 

55  filiform  sender  electrode  5,  and  a  collecting  electrode  6  for  collecting  solid  particles;  a  couple  of  electronic 
controllers  7A,  7B  made  by  the  firm  SIATEM  in  Padova  (Italy)  with  components  type  L141  and  u.  A747, 
respectively  adapted  to  control  automatically  the  base  direct  voltage  and  the  auxiliary  direct  voltage  for 
generating  pulses  and  to  balance  for  both  voltages  all  the  variations  caused  by  said  interdependency;  a 
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voltage  divider  8  which  shows  continuously  the  value  of  the  base  direct  voltage;  a  voltage  divider  9  which 
shows  continuously  the  value  of  the  direct  voltage  associated  with  the  voltage  pulses;  a  voltage  divider  10 
which  shows  continuously  the  value  of  total  voltage  on  the  precipitator  4;  wires  11  A,  11B;  12A,  12B 
respectively  connecting  said  generators  with  said  electronic  controllers  7A,  7B;  wires  13A,  13B  respectively 

5  connecting  said  generators  with  the  voltage  dividers  8,  9  and  said  sender  electrode  5;  wires  14A,  14B 
respectively  connecting  said  voltage  dividers  8,  9  with  said  electronic  controllers  7A,  7B;  a  wire  16 
connecting  said  sender  electrode  5  with  said  total  voltage  divider  10  and  a  wire  17  connecting  said  total 
voltage  divider  10  with  an  oscilloscope  18  which  continuously  shows  the  value  of  the  total  voltage  on  the 
sender  electrode  5. 

io  In  general,  it  was  experienced  that  the  collecting  highest  efficiency  in  the  electrostatic  precipitator  is 
obtained  by  setting  and  keeping  steady  a  predetermined  value  of  the  base  direct  voltage  selected 
depending  on  the  amount  and  quality  of  the  solid  particles  in  the  precipitator;  to  the  base  direct  voltage  a 
voltage  pulse  is  added  whose  amplitude  is  increased  gradually  until  a  discharge  occurs  in  the  precipitator. 
Said  collecting  voltage  pulse  shall  be  of  low  frequency,  from  1  Hz  to  50  Hz.  Immediately  after  the 

is  discharge,  the  base  direct  voltage  and  the  pulse  voltage  are  drawn  to  zero  by  the  control  assembly  and, 
after  a  predetermined  time  period  of  some  tens  of  milliseconds,  the  base  direct  voltage  rapidly  returns  to 
the  predetermined  value,  while  the  pulse  voltage  rapidly  returns  to  that  value  which  caused  the  discharge, 
reduced  by  a  predetermined  percentage,  and  then  it  increases  along  a  low  slope  until  a  further  discharge 
occurs  in  the  precipitator. 

20  Fig.  2  shows  an  assembly  comprising: 
-  a  set  of  thyristors  20  in  antiparallel  which  control  the  three-phase  voltage  applied  to  a  step-up 

transformer  22  that  feeds  the  circuit  which  generates  the  pulses; 
-  a  group  21  controlling  the  starting  step  of  thyristors  20; 
-  said  step-up  transformer  22; 

25  -  a  group  23  for  rectifying  the  feeding  of  a  capacitor  24  whose  discharge  causes  the  pulse  generating 
voltage; 

-  a  block  and  equalization  inductance  25; 
-  a  step-up  transformer  26  for  the  pulse  amplitude  provided  with  a  primary  winding  27  under  a 

maximum  voltage  of  about  8  kV,  a  secondary  winding  28  under  a  high  voltage  with  a  maximum  pulse 
30  amplitude  of  about  100  kV; 

-  thyristors  29  provided  with  diodes  in  antiparallel  whose  starting  generates  the  oscillating  voltage  which 
causes  the  pulse; 

-  an  inductance  30  that,  added  to  the  leakage  inductance  of  the  step-up  transformer  26,  defines  the 
pulse  life; 

35  -  a  set  of  thyristors  31  in  antiparallel  for  controlling  the  three-phase  voltage  applied  to  a  transformer  33 
which  feeds  the  circuit  of  the  base  direct  voltage; 

-  a  group  32  which  controls  the  starting  step  of  the  thyristors  31  ; 
-  a  step-up  transformer  33; 
-  a  rectifier  34  for  the  base  direct  voltage; 

40  -  a  block  inductance  35; 
-  a  capacitor  36  which  separates  the  base  direct  voltage  from  the  secondary  winding  of  the  pulse  step- 

up  transformer  26; 
-  electrodes  37  receiving  the  sum  of  the  base  direct  voltage  and  the  pulse  voltage; 
-  a  voltage  divider  38  detecting  the  value  of  the  direct  voltage  associated  with  the  pulse  voltage; 

45  -  a  voltage  divider  39  for  the  base  direct  voltage; 
-  an  electronic  controller  40  receiving  the  voltage  from  the  voltage  dividers  38,  39  and  from  a  voltage 

divider  41  which  will  be  better  described  hereinafter;  in  particular,  this  voltage  divider  41  receives  the 
voltages  from  the  voltage  dividers  38,  39  and  delivers  to  the  assemblies  42,  43  (defined  hereinafter) 
separate  signals  proportional  with  the  value  of  the  base  voltage  and  of  the  direct  voltage  associated 

50  with  the  pulses; 
-  the  above  mentioned  assembly  42  that  receives  the  signal  of  the  direct  voltage  associated  with  the 

voltage  pulse  supplied  from  the  electronic  controller  40  and  delivers  said  signal  to  the  phase  control 
21  which  finally  is  the  means  that  controls  the  pulse  amplitude; 

-  the  above  mentioned  assembly  43  that  receives  the  signal  of  the  base  direct  voltage  supplied  from 
55  the  electronic  controller  40  and  delivers  said  signal  to  the  phase  control  32  which  finally  is  the  means 

that  controls  the  value  of  the  base  direct  voltage; 
-  the  above  mentioned  voltage  divider  41  for  detecting  the  peak  value  of  the  voltage  applied  to  the 

node  A  (  base  voltage  plus  pulse  amplitude  ),  this  node  being  connected  with  said  electrodes  37  in 

3 
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the  precipitator  44. 
Fig.  3  shows  an  assembly  comprising; 

-  a  set  of  thyristors  50  in  antiparallel  for  controlling  the  three-phase  voltage  applied  to  a  transformer  52 
which  feeds  the  base  direct  voltage  circuit; 

5  -  a  group  51  which  controls  the  starting-phase  in  the  thyristors  50; 
-  a  step-up  transformer  52; 
-  a  rectifier  53  for  the  base  direct  voltage; 
-  a  block  inductance  54; 
-  a  capacitor  55  for  separating  the  base  direct  voltage  circuit  from  the  pulse  generating  circuit; 

io  -  a  voltage  divider  56  for  the  base  direct  voltage; 
-  a  set  of  thyristors  57  in  antiparallel  for  controlling  the  three-phase  voltage  applied  to  a  step-up 

transformer  59  which  feeds  the  pulse  generating  circuit; 
-  a  group  58  for  controlling  the  starting  phase  in  the  thyristors  57; 
-  said  step-up  transformer  59; 

is  -  a  group  60  for  rectifying  the  feeding  to  a  capacitor  61  whose  discharge  causes  the  pulse  generating 
voltage; 

-  a  block  inductance  62; 
-  a  voltage  divider  63  for  detecting  the  value  of  the  direct  voltage  associated  with  the  voltage  pulse 

(because  the  life  of  the  pulse  is  very  short  with  respect  to  the  time  between  two  subsequent  pulses); 
20  -  thyristors  64  provided  with  diodes  in  antiparallel  whose  starting  causes  the  oscillating  voltage  which 

generates  the  pulse; 
-  a  voltage  dividers  65  for  detecting  the  peak  voltage  applied  to  node  A  (base  voltage  plus  pulse 

amplitude); 
-  an  inductance  66  for  defining  the  pulse  life  by  the  capacity  provided  by  capacitors  55,  61  and  a 

25  precipitator  67  as  mentioned  hereinafter,  in  series; 
-  electrodes  68  that  receive  the  sum  of  the  base  voltages  and  the  pulse  voltage, 
-  said  precipitator  67; 
-  an  electronic  controller  69  which  receives  the  voltages  from  the  voltage  dividers  56,  63  and  65.  In 

particular,  this  controller  takes  the  voltage  values  supplied  from  the  voltage  dividers  56  and  63  and 
30  delivers  to  the  below  specified  assemblies  70,  71  separate  signals  relevant  to  the  base  voltage  value 

and  to  the  direct  voltage  value  associated  with  the  pulses; 
-  the  above  mentioned  assembly  70  takes  the  signal  from  the  base  direct  voltage  as  delivered  by  the 

electronic  controller  69  and  supplies  said  signal  to  the  control  group  51  that  finally  controls  the  value 
of  the  base  direct  voltage; 

35  -  the  above  mentioned  assembly  71  takes  the  signal  from  the  base  direct  voltage  associated  with  the 
voltage  pulse  as  delivered  by  the  electronic  controller  69  and  supplies  said  signal  to  the  control  group 
58  that  controls  the  starting  step  which  finally  controls  the  voltage  pulse  amplitude. 

Fig.  4  is  a  diagram  of  an  electronic  controller  which  may  be  used  for  automatically  keeping  steady,  in 
the  illustrated  case,  the  base  direct  voltage  for  the  feeder  as  illustrated  in  Figures  1,  2  and  3.  A  similar 

40  electronic  controller  is  used  for  automatically  keeping  steady  the  auxiliary  direct  voltage  associated  with  the 
pulses. 

Said  controller  comprises: 
-  a  potentiometer  80  located  on  the  feeder  control  boards  for  setting  the  base  direct  voltage  to  be 

stabilized; 
45  -  a  terminal  81  in  the  potentiometer  80  fed  with  a  direct  stabilized  voltage  of  15  V; 

-  a  voltage  divider  82; 
-  a  terminal  83  connected  with  the  low  voltage  shunt  in  the  voltage  dividers  39,  56  respectively  of 

Figures  2  and  3; 
-  a  chart  84  containing  all  the  components  of  the  controller  ; 

50  -  an  input  impedance  85; 
-  an  operational  amplifier  86; 
-  an  integration  grid  87  for  generating  rapid  upward  slopes  after  discharges; 
-  an  input  impedance  88; 
-  an  operational  amplifier  89  working  as  a  reverser; 

55  -  a  resistor  90  for  adapting  the  signal; 
-  resistors  91  for  comparing  the  signals  coming  from  potentiometer  80  and  voltage  divider  82; 
-  an  input  impedance  92; 
-  an  operational  amplifier  93  working  as  error  amplifier; 

4 
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-  a  regulation  grid  94  for  the  control  system  of  the  base  direct  voltage; 
-  an  assembly  95,  equivalent  to  assemblies  43  and  70  respectively  in  Figures  2  and  3,  which  receives 

the  control  signal  at  a  terminal  96; 
Specifications  are  supplied  herebelow  which  show  operational  values  for  a  pulse  feeder  according  to 

5  the  invention  associated  with  an  electrostatic  precipitator  wherein  the  plate  spacing  is  300  mm  and  the 
diameter  of  the  filiform  electrodes  is  5  mm,  the  SCA,  specific  collecting  area,  is  about  150  m2/m3/sec,  there 
are  three  electric  fields  in  series  and  the  smokes  enter,  at  about  150°C  temperature  produced  by 
combustion  of  a  South  African  coal  known  as  AMCOAL: 

-  Base  direct  voltage:  This  voltage  19  steady  since  the  control  assembly  which  about  30kV 
generates  the  voltage  is  set  manual.  Anyway,  this  voltage  is  inclined  to  lower 
while  increasing  the  amplitude  of  the  voltage  pulse,  but  the  assembly  according 
to  the  invention  keeps  this  voltage  steady  at  the  predetermined  value. 
-  Voltage  pulse  value  The  control  system  for  generating  the  pulses  is  set  in  about  45kV 
automatic  and  the  amplitude  of  the  pulse  increases  until  discharge  is  reached. 
-  Life  of  the  voltage  pulse  about  70u.s 
-  Pulse  frequency  about  10Hz 
-  Total  voltage  on  the  precipitator  Such  voltage  value  corresponds  to  the  voltage  about  75kV 
level  at  which  the  discharge  occurs  and  results  from  the  addition  of  the  base 
direct  voltage  with  the  voltage  pulse. 
-  Current  density  in  the  precipitator  about  1-2  TjA/cm2 
-  Number  of  dicharges  in  a  minute  in  the  precipitator  2  -  4 
-  Collecting  efficiency  in  the  precipitator  about  99.9% 

25 

Claims 

1.  An  assembly  for  controlling  voltage  pulse  feeders  for  an  electrostatic  precipitator  (4)  which  is  provided 
30  with  insulated  sender  electrodes  (5)  and  collecting  electrodes  (6)  for  collecting  solid  particles  in  the 

smokes  and  is  associated  with  a  generator  of  a  base  direct  voltage  (2)  applied  to  said  sender 
electrodes  and  to  a  generator  of  an  auxiliary  direct  voltage  (3)  in  order  to  generate  voltage  pulses 
applied  to  said  sender  electrodes  (5),  the  assembly  being  characterized  in  that  it  comprises  a  first 
voltage  controller  (7  A)  which  is  connected  to  a  first  voltage  divider  (8),  is  connectable  to  said  generator 

35  of  the  base  direct  voltage  (2)  and  is  adapted  to  automatically  maintain  steady  the  base  direct  voltage  in 
order  to  balance  all  the  variations  of  same  base  direct  voltage  due  to  the  variations  of  the  voltage 
pulses  added  thereto  as  well  as  it  comprises  a  second  voltage  controller  (7B)  which  is  connected  to  a 
second  voltage  divider  (9),  is  connectable  to  said  generator  of  an  auxiliary  direct  voltage  (3)  and  is 
adapted  to  automatically  maintain  steady  the  auxiliary  direct  voltage  in  order  to  generate  voltage  pulses 

40  on  varying  the  base  direct  voltage,  the  association  of  said  first  (7  A)  and  second  (7B)  voltage  controllers 
and  dividers  (8,9)  drawing  to  zero  all  the  variations  of  said  two  voltages  caused  by  the  interdependency 
of  said  same  two  voltages. 

2.  An  assembly  according  to  claim  1  characterized  in  that  the  frequency  of  said  voltage  pulses  ranges 
45  from  between  1  Hz  and  50  Hz. 

3.  An  assembly  according  to  claims  1  or  2,  characterized  in  that  said  first  voltage  divider  (8)  connected 
with  said  first  voltage  controller  (7  A)  and  with  said  generator  of  base  direct  voltage  (2)  is  used  to  detect 
and  indicate  continuously  the  value  of  the  base  direct  voltage  to  said  voltage  controller  (7  A)  and  to  an 

50  operator;  said  second  voltage  divider  (9)  connected  with  said  second  voltage  controller  (7B)  and  with 
said  generator  of  auxiliary  direct  voltage  (3)  is  used  to  detect  and  indicate  continuously  the  value  of  the 
auxiliary  direct  voltage  associated  with  said  pulses  to  said  second  voltage  controller  (7B);  a  third 
voltage  divider  (10)  connected  with  said  sender  electrodes  (5)  is  used  to  detect  and  indicate 
continuously  the  value  of  the  total  voltage  in  the  precipitator  (4). 

55 
4.  An  assembly  according  to  any  of  the  preceding  claims,  characterized  in  that  a  voltage  pulse  is  added 

which  increases  gradually  until  a  discharge  occurs  in  the  precipitator  (4)  to  a  preselected  value  of  the 
base  direct  voltage,  the  base  direct  voltage  and  the  pulse  direct  voltage  are  drawn  to  zero  after  said 
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discharge  during  a  time  period  of  some  tens  of  millisecond  and  then  the  base  direct  voltage  is  rapidly 
drawn  to  said  preselected  value  and  the  direct  voltage  associated  with  the  pulse  is  rapidly  drawn  to  that 
value  it  had  before  the  discharge,  but  reduced  by  a  predetermined  percentage,  and  then  it  increases  by 
a  predetermined  low  rise  slope  until  a  value  required  for  a  further  discharge  is  reached. 

5 
Patentanspruche 

1.  Anordnung  zum  Steuern  der  Spannungsimpulsversorgung  fur  einen  elektrostatischen  Abscheider  (4), 
der  mit  isolierten  Sendeelektroden  (5)  und  Kollektorelektroden  (6)  zum  Sammeln  fester  Partikel  in 

io  Rauch  versehen  ist,  und  der  mit  einem  Generator  einer  Basisgleichspannung  (2)  verbunden  ist,  die  an 
die  Sendeelektroden  angelegt  ist,  und  mit  einem  Generator  einer  Hilfsgleichspannung  (3)  verbunden  ist, 
urn  Spannungsimpulse  zu  erzeugen,  die  an  die  Sendeelektroden  (5)  angelegt  werden,  dadurch 
gekennzeichnet,  dal3  die  Anordnung  eine  erste  Spannungssteuereinheit  (7A)  enthalt,  die  mit  einem 
ersten  Spannungsteiler  (8)  verbunden  ist  und  mit  dem  Generator  der  Basisgleichspannung  (2)  verbind- 

15  bar  ist  und  so  ausgelegt  ist,  dal3  sie  die  Basisgleichspannung  automatisch  gleichformig  halt,  urn  alle 
Anderungen  dieser  Basisgleichspannung  aufgrund  der  Anderungen  der  zu  ihr  aufaddierten  Spannungs- 
impulse  auszugleichen,  und  eine  zweite  Spannungssteuereinheit  (7B)  enthalt,  die  mit  einem  zweiten 
Spannungsteiler  (9)  verbunden  ist  und  mit  dem  Generator  einer  Hilfsgleichspannung  (3)  verbindbar  ist 
und  so  ausgelegt  ist,  dal3  sie  die  Hilfsgleichspannung  automatisch  gleichformig  halt,  urn  Spannungsim- 

20  pulse  bei  Veranderung  der  Grundgleichspannung  zu  erzeugen,  wobei  durch  die  Verknupfung  der  ersten 
(7A)  und  der  zweiten  (7B)  Spannungssteuereinheit  und  der  Spannungsteiler  (8,  9)  alle  Veranderungen 
der  zwei  Spannungen,  die  durch  die  gegenseitige  Abhangigkeit  der  beiden  Spannungen  verursacht 
sind,  auf  null  gezogen  werden. 

25  2.  Anordnung  nach  Anspruch  1,  dadurch  gekennzeichnet,  dal3  die  Frequenz  der  Spannungsimpulse 
zwischen  1  Hz  und  50  Hz  liegt. 

3.  Anordnung  nach  einem  der  Anspruche  1  oder  2,  dadurch  gekennzeichnet,  dal3  der  erste  Spannungstei- 
ler  (8),  der  mit  der  ersten  Spannungssteuereinheit  (7A)  und  mit  dem  Generator  der  Basisgleichspan- 

30  nung  (2)  verbunden  ist,  verwendet  wird,  urn  kontinuierlich  den  Wert  der  Basisgleichspannung  zu 
detektieren  und  ihn  der  Spannungssteuereinheit  (7A)  und  einem  Betreiber  anzuzeigen,  wobei  der  zweite 
Spannungsteiler  (9),  der  mit  der  zweiten  Spannungssteuereinheit  (7B)  und  mit  dem  Generator  einer 
Hilfsgleichspannung  (3)  verbunden  ist,  verwendet  wird,  urn  den  mit  den  Impulsen  verknupften  Wert  der 
Hilfsgleichspannung  zu  detektieren  und  der  zweiten  Spannungssteuereinheit  (7B)  anzuzeigen,  und 

35  wobei  ein  dritter  Spannungsteiler  (10),  der  mit  den  Sendeelektroden  (5)  verbunden  ist,  verwendet  wird, 
urn  kontinuierlich  den  Wert  der  Gesamtspannung  in  dem  Abscheider  (4)  zu  detektieren  und  anzuzeigen. 

4.  Anordnung  nach  einem  der  vorhergehenden  Anspruche,  dadurch  gekennzeichnet,  dal3  auf  einen 
vorherbestimmten  Wert  der  Basisgleichspannung  ein  Spannungsimpuls  aufaddiert  wird,  welcher  schritt- 

40  weise  erhoht  wird,  bis  eine  Entladung  in  dem  Abscheider  (4)  stattfindet,  wobei  die  Basisgleichspannung 
und  die  Impulsgleichspannung  wahrend  eines  Zeitraums  von  einigen  zehn  Millisekunden  nach  der 
Entladung  auf  null  gezogen  werden  und  die  Basisgleichspannung  anschlieBend  schnell  auf  den 
vorherbestimmten  Wert  gezogen  wird  und  die  mit  dem  Impuls  verknupfte  Gleichspannung  schnell  auf 
den  Wert  gezogen  wird,  den  sie  vor  der  Entladung  hatte,  jedoch  gemindert  urn  einen  vorherbestimmten 

45  Prozentsatz,  und  anschlieBend  entsprechend  einer  vorherbestimmten,  langsam  ansteigenden  Kurve 
erhoht  wird,  bis  ein  fur  eine  weitere  Entladung  notwendig  erforderlicher  Wert  erreicht  ist. 

Revendicatlons 

50  1.  Agencement  pour  la  commande  de  sources  d'alimentation  en  impulsions  de  tension  fournies  a  un  filtre 
electrostatique  (4)  qui  est  pourvu  d'electrodes  emettrices  (5)  et  d'electrodes  collectrices  (6)  isolees, 
pour  recueillir  les  particules  solides  presentes  dans  des  fumees  et  qui  est  associe  a  un  generateur  (2) 
de  tension  continue  de  base  appliquee  auxdites  electrodes  emettrices  et  a  un  generateur  (3)  de  tension 
continue  auxiliaire  pour  generer  des  impulsions  de  tension  appliquees  auxdites  electrodes  emettrices 

55  (5),  I'agencement  etant  caracterise  en  ce  qu'il  comprend  un  premier  dispositif  (7A)  de  commande  de 
tension,  qui  est  connecte  a  un  premier  diviseur  de  tension  (8),  qui  peut  etre  connecte  audit  generateur 
(2)  de  tension  continue  de  base  et  qui  est  agence  pour  maintenir  stable  d'une  maniere  automatique  la 
tension  continue  de  base,  afin  de  compenser  toutes  les  variations  de  cette  tension  continue  de  base 
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consecutives  aux  variations  des  impulsions  de  tension  ajoutees  a  cette  tension  continue  de  base,  et  en 
ce  qu'il  comprend  egalement  un  second  dispositif  (7B)  de  commande  de  tension  qui  est  connecte  a  un 
second  diviseur  de  tension  (9),  qui  peut  etre  connecte  audit  generateur  (3)  de  tension  continue 
auxiliaire  et  qui  est  agence  pour  maintenir  stable  d'une  maniere  automatique  la  tension  continue 
auxiliaire,  afin  de  produire  des  impulsions  de  tension  s'ajoutant  a  la  tension  continue  de  base, 
I'association  desdits  premier  (7A)  et  second  (7B)  dispositifs  de  commande  de  tension  et  des  diviseurs 
(8,  9)  ramenant  a  zero  toutes  les  variations  des  deux  dites  tensions  provoquees  par  I'interdependance 
des  deux  dites  tensions. 

Agencement  selon  la  revendication  1,  caracterise  en  ce  que  la  frequence  desdites  impulsions  de 
tension  se  situe  entre  1  Hz  et  50  Hz. 

Agencement  selon  la  revendication  1  ou  2,  caracterise  en  ce  que  ledit  premier  diviseur  de  tension  (8), 
connecte  audit  premier  dispositif  (7A)  de  commande  de  tension  et  audit  generateur  (2)  de  tension 
continue  de  base,  est  utilise  pour  detecter  et  indiquer  en  continu  la  valeur  de  la  tension  continue  de 
base  audit  dispositif  (7A)  de  commande  de  tension  et  a  un  operateur;  ledit  second  diviseur  (9)  de 
tension,  connecte  audit  second  dispositif  (7B)  de  commande  de  tension  et  audit  generateur  (3)  de 
tension  auxiliaire  continue,  est  utilise  pour  detecter  et  indiquer  en  continu  la  valeur  de  la  tension 
continue  auxiliaire  associee  avec  lesdites  impulsions  audit  second  dispositif  (7B)  de  commande  de 
tension;  un  troisieme  diviseur  de  tension  (10)  connecte  avec  lesdites  electrodes  emettrices  (5)  est 
utilise  pour  detecter  et  indiquer  en  continu  la  valeur  de  la  tension  totale  dans  le  filtre  electrostatique  (4). 

Agencement  selon  I'une  quelconque  des  revendications  precedentes,  caracterise  en  ce  qu'on  ajoute 
une  impulsion  de  tension,  qui  augmente  graduellement  jusqu'a  ce  qu'une  decharge  se  produise  dans  le 
filtre  electrostatique  (4),  a  une  valeur  preselectionnee  de  la  tension  continue  de  base,  ou  la  tension 
continue  de  base  et  la  tension  de  I'impulsion  sont  amenees  a  zero  apres  ladite  decharge  pendant  une 
duree  de  temps  de  quelques  dizaines  de  millisecondes  et  ensuite,  la  tension  continue  de  base  est 
rapidement  amenee  a  ladite  valeur  preselectionnee  et  la  tension  associee  avec  I'impulsion  est 
rapidement  amenee  a  la  valeur  qu'elle  avait  avant  la  decharge,  mais  diminuee  par  un  pourcentage 
predetermine,  et  ensuite  elle  est  augmentee  suivant  une  augmentation  predetermined  a  pente  faible 
jusqu'a  une  valeur  requise  pour  qu'une  autre  decharge  se  produise. 
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