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Description 

BACKGROUND  OF  THE  INVENTION 

5  Field  of  the  Invention 

The  present  invention  relates  to  a  power  system  stabilizer  provided  at  an  individual  power  system  to  be 
separated  due  to  an  accident  cutting  off  a  link  line  which  interconnects  a  number  of  power  systems,  which 
include  power  stations  such  as  power  plants,  transformer  substations  and  loads,  to  form  a  large-scale  power 

io  system  (main  system)  and,  more  particularly,  to  a  power  stabilizer  for  enabling  high  accuracy  control  of  a 
demand-supply  balance  in  the  separated  power  system  by  assuming  a  load-drop  amount  due  to  a  voltage 
drop  caused  by  the  accident  when  the  individual  power  system  is  separated  from  the  main  system. 

Description  of  the  Prior  Art 
75 

Conventionally,  for  this  kind  of  power  system  stabilizer,  there  has  been  proposed  a  power  system 
stabilizer  as  described  on  pages  5  and  6  of  a  paper  titled  "The  Protective  Relaying  System  for  Preventing 
Power  Failure  Extension  in  Bulk  Power  System",  published  in  the  International  Conference  on  Large  High 
Voltage  Electric  Systems  held  on  September  1  to  9,  1982. 

20  The  above-mentioned  power  system  stabilizer  is  constructed  as  shown  in  Fig.  1.  In  the  drawing,  a 
whole  system  comprises  a  transformer  substation  1  belonging  to  a  main  system  side;  a  central  transformer 
substation  2  in  a  separated  system  to  be  controlled;  a  power  plant  3  similarly  belonging  to  the  same 
separated  system.  These  substations  and  plant  are  interconnected  via  power  lines  4  and  5.  A  reference 
numeral  30a  shows  a  group  of  loads  placed  out  of  control  and  a  reference  numeral  30b  denotes  a  group  of 

25  loads  to  be  controlled.  A  system  stabilizer  6  is  installed  at  the  central  transformer  substation  2  and 
comprises  an  input  conversion  circuit  61a  for  measuring  load  power,  an  input  conversion  circuit  61b  for 
measuring  a  tidal  current  of  a  link  line,  an  input  conversion  circuit  61c  for  measuring  a  (power)  generator 
output,  a  route-disconnection  detector  62,  an  arithmetic  processing  unit  63  employing  a  microprocessor  63, 
a  stopper  64,  a  trip-signal  output  circuit  65,  an  input  conversion  circuit  67  for  measuring  load  voltages,  etc. 

30  Next,  the  operation  of  the  whole  system  will  be  described.  Current  and  voltage  data  detected  by 
sensors  23,  24  and  32,  each  of  which  is  made  up  of  a  current  transformer  C.T  and  an  instrument 
transformer  P.T,  are  given  to  the  system  stabilizer  6  through  control  cables  25  and  27  and  a  communication 
route  33.  On  the  basis  of  these  data,  the  input  conversion  circuits  61a,  61b  and  61c,  each  of  which 
comprises  a  filtering  circuit  for  eliminating  a  harmonic  component  and  a  transient  oscillation  component, 

35  etc.,  an  effective  power  converter  for  deriving  effective  power,  an  analog-to-digital  (A/D)  converter  for 
converting  an  analogue  amount  into  a  digital  one,  etc.,  calculate  the  effective  power  components  of  loads  to 
be  broken  and  the  output  (effective  force)  of  the  generator  and  send  them,  after  being  converted  into  digital 
amounts,  to  the  processing  unit  63.  Further,  a  load  voltage  VL  detected  by  a  sensor  28,  which  is  composed 
of  an  instrument  transformer  PT,  is  converted  into  a  digital  amount  at  the  input  conversion  circuit  67 

40  comprising  a  filtering  circuit,  an  A/D  converter,  etc.  to  be  output  to  the  unit  63.  Opening  and  closing 
information  of  (circuit)  breakers  11  and  21  sent  through  a  control  cable  26  and  a  communication  route  12  is 
produced  to  the  unit  63  after  being  converted  into  digital  information  at  the  route  -disconnection  detector  62. 
In  the  case  where  a  route-disconnection  accident  has  taken  place  in  the  link  line  with  the  main  system  and 
it  has  been  detected  that  an  object  system  is  brought  into  a  single  operation  state  using  those  data,  the 

45  arithmetic  processing  unit  63  performs  stabilizing  control  according  to  a  flow  chart  shown  in  Fig.  2. 
The  flow  chart  shown  in  Fig.  2  comprises  a  starting  block  70  for  starting  the  stabilizing  control  after  the 

occurrence  of  a  route  disconnection  between  the  main  system  and  the  local  system  has  been  detected;  a 
judgement  block  71  for  juging  whether  a  load  voltage  VL  is  larger  than  a  reference  value  Vref;  a  processing 
block  72  for  selecting  a  load  at  the  i-th  stage  when  the  load  voltage  is  smaller  than  Vref,  i.e.,  VL  <  Vref;  a 

50  processing  block  73  for  carrying  out  load-breaking  Pc(i),  at  the  i-th  stage  where  Pc(i)  is  set  at  such  a  value 
that  no  overcontrol  takes  place  even  when  a  load  drop  occurs  due  to  a  voltage  drop;  a  processing  block  74 
for  judging  whether  VL  is  larger  than  Vref;  a  processing  block  75  for  selecting  a  load  at  the  (i  +  1)th  stage;  a 
processing  block  76  for  calculating  a  total  load-drop  amount  Pdrop  by  applying  a  method  of  least  squares 
from 

55 
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p l*=   [ p l p   pLi  p l z   ] 

•  f   -1  •  -1  •  1-  •  -  1 ( V ^ R   \ L )   ( V ^ R   ] ) P G  (1  ) 

10 P d r o p   =  ( t o t a l   l o a d   b e f o r e   s e p a r a t i o n )   -  

<PLP  +  PLI  +  pLZ) (2 )  

15  where 

Pg  =  [PgiPg2  ■■■  PGn]' 

20 

25 

VL  = 

1  VL1  VL12 

1  VL2  VL2'  

1  VT„  V Ln  vLn  J 

30  PL  =  [PlpPliPlz]'  ; 

a  processing  block  77  for  calculating  a  load-breaking  amount  Pc«ter  at  the  final  stage  from 

35 

40 

45 

P c - t e r   =  P s - P d r o p ;  

a  processing  block  78  for  executing  the  load-breaking  depending  on  the  load-breaking  amount  Pc«ter;  and 
a  control  completion  block  79.  It  is  to  be  noted  that  the  Vref  in  the  judgement  blocks  71  and  74  is  such  a 
value  that  no  load  drop  occurs  when  the  load  voltage  VL  is  recovered  to  a  value  larger  than  the  Vref,  and  is 
selected  to  be  a  value  of  0.8  to  0.9  p.u.  almost  close  to  a  stationary  value. 

Since  the  conventional  system  stabilizer  is  constructed  as  mentioned  above,  a  voltage  of  a  load  node  is 
needed  as  on-line  data,  and  consequently  the  stabilizer  can  easily  be  applied  to  one  station-one  node 
system  in  the  above-mentioned  example.  However,  its  application  into  a  system  having  a  number  of  load 
transformer  substations  is  difficult,  because  each  load-node  voltage  varies  diversely  after  an  accident  has 
been  cleared.  Also,  since  the  assumption  equations  of  a  weighting  method  of  least  squares  are  quite 
complicated  as  shown  in  Equations  (1)  and  (2),  a  microprocessor  of  high  performance  is  needed  to  achieve 
the  method  without  affecting  a  quick  response,  resulting  in  problems  such  as  an  increase  in  a  manufactur- 
ing  cost. 

50  SUMMARY  OF  THE  INVENTION 

An  object  of  the  invention  is  to  provide  a  power  system  stabilizer  capable  of  assuming  a  load-drop 
amount  based  on  a  simplified  assumption  equation  without  employing  a  load  node  voltage  and  applicable  to 
a  system  having  a  number  of  stations  and  nodes. 

55  Another  object  of  the  invention  is  to  provide  a  power  system  stabilizer  capable  of  an  arithmetic 
operation  of  the  load  drop  with  a  quick  response  based  on  the  assumption  by  the  use  of  the  simplified 
assumption  equation  even  if  arithmetic  processing  means  with  a  simplified  structure  is  applied  as  well  as  to 
provide  a  power  system  stabilizer  with  an  inexpensive  manufacturing  cost  since  the  arithmetic  operation 

4 
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based  on  the  assumption  can  be  achieved  without  employing  a  microprocessor  of  high  performance. 
To  achieve  the  above-mentioned  objects,  the  present  invention  provides  a  power  system  stabilizer 

provided  at  an  individual  power  system  to  be  separated  (a  separated  system)  due  to  an  accident  cutting  off 
a  link  line  which  interconnects  a  plurality  of  individual  power  systems  to  form  a  large-scale  power  system 

5  (main  system),  said  plurality  of  individual  power  systems  including  power  stations  such  as  power  plants, 
transformer  substations  and  loads,  the  power  system  stabilizer  characterized  by  arithmetic  processing 
means  for  assuming  a  total  load-drop  amount  of  the  separated  system,  caused  by  a  voltage  drop  during 
said  accident  by  an  arithmetic  operation  based  on  a  difference  between  a  frequency  in  a  representative 
power  station  belonging  to  said  separated  system  and  a  frequency  in  a  constant  time  after  the  frequency  in 

io  said  representative  power  station  has  exceeded  a  prescribed  value,  and  control  means  for  controlling  a 
balance  in  demand  and  supply  at  each  power  station  in  said  separated  system  on  the  basis  of  the 
assumption  amount  obtained  by  said  operation  of  the  arithmetic  processing  means,  wherein  said  arithmetic 
processing  means  performs  an  arithmetic  processing  of  a  load  drop  Pdrop  of  the  separated  system  for  an 
amount 

15 

20 

Ru  = 
PG10  PL0 

PG10 

obtained  by  normalizing  a  capacity  of  the  separated  system  when 

25 
G10 

is  constant,  where  Af  is  a  frequency  deviation  in  said  separated  system;  Afp  is  a  frequency  deviation  in  the 
system  in  tr  seconds  after  the  frequency  deviation  Af  has  exceeded  said  prescribed  value  Afr,  said 

30  arithmetic  processing  being  made  based  on  the  following  equations: 

1  00  •  Ru 

35 

40 

Af  P  K G + K L ( 1 - R u )  

PG1  0 
1 0 0 - R u   

~  '  T o i r ^ G ^ L * 1 - ^ ) ^  
{  

K G + K L ( 1 - R u )   
A f r } e  

which  is  approximated  by  the  simple  linear  equation 

Ru  =  A«  Afp  +  B 

45  to  obtain  the  assumed  load-drop  amount  as 

Pdrop  =  Pg10*Ru  -  Pj  +  Pg20 

where: 
50  Ru;  an  amount  obtained  by  normalizing  a  demand  -supply  unbalance  component  in  the  separated 

system  after  the  generation  of  separation  (cutting-off  accident)  by  the  separated  system; 
KG;  A  frequency  characteristic  constant  of  a  generation  force  of  the  separated  system; 
KL;  a  frequency  characteristic  constant  of  a  load  of  the  separated  system; 
Mi  ;  a  characteristic  constant  of  a  generator  placed  out  of  control; 

55  A,  B;  constants; 
PG10;  a  mechanical  input  of  the  generator  placed  out  of  control  at  a  first  stage  before  a  state  change; 
PG2o;  a  mechanical  input  of  the  generator  to  be  controlled  at  the  first  stage; 
PLo;  an  effective  power  component  of  the  loads  remaining  in  the  separated  system  (initial  value) 

5 
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PT;  a  tidal  current  of  effective  power 
fb;  a  system  reference  frequency. 
Accordingly,  the  power  system  stabilizer  of  the  present  invention  performs  the  assumption  of  a  total 

load-drop  amount  of  a  separated  power  system  on  the  basis  of  a  simple  linear  equation;  or  an  equation  of 
5  the  first  degree  by  using  a  frequency  at  a  representative  a  power  station  included  in  the  separated  power 

system  after  an  accident  occuring  in  a  link  line,  etc.  has  been  cleared,  and  then  controls  a  demand-supply 
power  balance  based  on  said  assumption  amount. 

A  single  frequency  relay  is  described  on  pages  62  to  65  of  BROWN  BOVERI  REVIEW,  vol.  70,  no.  1/2, 
January/February  1983,  Baden,  Swiss  including  the  article  "A  New  Frequency  Relay  with  Microprocessor 

io  for  Power  System  Applications  and  Generator  Protection"  of  P.  Muller  et  al..  However,  this  prior  art 
document  does  not  mention  an  idea  of  a  power  system  stabilizer  for  the  purpose  of  controlling  a  balance  in 
demand  and  supply.  Accordingly,  nothing  is  mentioned  about  handling  of  a  load-drop  caused  by  a  voltage 
drop,  and,  thus,  this  prior  art  document  does  not  give  any  hint  at  the  inventive  teaching. 

Further  advantageous  embodiments  are  defined  in  the  subclaims. 
15 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

Fig.  1  is  a  schematic  diagram  of  a  power  system  stabilizer  to  which  a  conventional  load-drop-amount 
assumption  method  is  applied; 

20  Fig.  2  is  a  processing  flow  chart  for  describing  the  operation  process  at  the  arithmetic  processing  unit  of 
the  power  system  stabilizer  of  Fig.  1; 
Fig.  3  shows  a  model  system  diagram  for  describing  a  basic  principle  of  a  power  system  stabilizer  of  the 
invention; 
Fig.  4  is  a  governor-simulation  characteristic  in  the  power  system  stabilizer  of  one  embodiment  of  the 

25  invention,  which  is  realized  by  embodying  the  basic  principle; 
Fig.  5  shows  a  diagram  of  a  load-simulation  characteristic  in  one  embodiment  of  the  invention; 
Fig.  6  is  a  diagram  for  describing  parameters  used  by  the  load-drop  assumption; 
Fig.  7  is  a  conceptional  diagram  for  describing  a  load-drop-assumption  characteristic; 
Fig.  8  shows  a  block  diagram  for  illustrating  a  structure  of  the  power  system  stabilizer  of  one 

30  embodiment  of  the  invention; 
Fig.  9  is  a  processing  flow  chart  for  describing  the  operation  of  an  arithmetic  processing  unit  in  the  Fig.  8 
structure; 
Fig.  10  shows  a  characteristic  diagram  for  showing  frequency  measures  when  power  oscillation  is 
superimposed  on  a  frequency  waveform  in  the  above-mentioned  embodiment;  and 

35  Fig.  11  shows  a  characteristic  diagram  for  showing  measures  for  a  state  of  a  generator  change  when  an 
operation  state  of  the  generator  widely  varies  in  the  above  embodiment. 

DETAILED  DESCRIPTION  OF  THE  PREFERRED  EMBODIMENTS 

40  An  embodiment  of  a  power  system  stabilizer  of  the  present  invention  will  be  described  hereunder. 
First,  a  basic  principle  of  the  invention  will  be  described  referring  to  Fig.  3.  In  Fig.  3,  a  reference 

numeral  81a  denotes  a  generator  obtained  by  equivalently  organizing  a  group  of  generators  placed  out  of 
control  at  the  first  stage  in  a  separated  system,  while  a  reference  numeral  81b  denotes  a  generator  obtained 
by  equivalently  organizing  a  group  of  generators  to  be  controlled  at  the  first  stage  in  the  separated  system. 

45  A  reference  numeral  82a  represents  a  load  obtained  by  equivalently  organizing  loads  that  drop  during  an 
accident  in  the  separated  system,  whereas  a  reference  numeral  82b  represents  a  load  obtained  by 
equivalently  organizing  the  remaining  loads  in  the  separated  system.  A  reference  numeral  83a  shows  a 
switch  for  equivalently  simulating  generator-breaking  at  the  first  stage,  a  reference  numeral  83b  shows  a 
switch  for  equivalently  simulating  of  a  route  disconnection  of  a  link  line,  and  a  reference  numeral  83c  shows 

50  a  switch  for  equivalently  simulating  a  load  drop  during  the  accident.  A  reference  numeral  84  denotes  a 
power  line  for  interconnecting  the  separated  system  and  a  main  system,  and  a  reference  numeral  85 
indicates  the  main  system.  In  this  case,  the  generator-breaking  is  required  for  demand-supply  balance 
control  in  the  separated  system  at  the  time  of  breaking  the  route  of  the  link  line  under  a  state  where  a  tidal 
current  of  the  link  line  is  sent  from  the  separated  system  side  to  the  main  system.  This  control  amount  is 

55  ordinarily  selected  to  be  the  tidal  current  of  the  link  line  or  defined  to  satisfy  an  objective  frequency 
deviation.  Here,  said  control  amount  is  the  output  of  the  generator  81b. 

In  Fig.  3,  PGi  denotes  a  mechanical  input  to  the  generator  81a,  Mi  denotes  an  inertia  constant  of  the 
generator  81a;  PG2  represents  a  mechanical  input  to  the  generator  81b,  M2  represents  an  inertia  constant  of 

6 
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the  generator  81  b,  Pdrop  shows  an  effective  power  component  of  the  load  82a,  PL  shows  an  effective  power 
component  of  the  load  82b,  and  PT  indicates  a  tidal  current  flowing  in  the  power  line  84  (all  of  these 
amounts  are  represented  by  a  unit  method  based  on  a  system  reference  capacity). 

Also,  the  governor  effect  of  the  generator  81a  assumes  a  characteristic  as  shown  in  Fig.  4  and  is 
5  represented  by  Equation  (3). 

PG1  =  p G 1 0 n   -  Af)  . . .   (3 )  
10 

On  the  other  hand,  a  frequency  characteristic  of  the  load  82b  becomes  the  one  as  shown  in  Fig.  5  and 
is  represented  by  Equation  (4). 

15 

PL  =  p L 0 H   +  -TrJo—  Af)  (4 )  

20  where 
KG  ;  a  frequency  characteristic  constant  of  a  a  generation  force  [%/Hz] 
KL  ;  a  frequency  characteristic  constant  of  a  a  load  [%/Hz] 
Af  ;  a  deviation  [Hz]  from  a  reference  frequency 
suffix  0  ;  a  value  (initial  value)  before  a  state  change  (system  separation) 

25  These  KG  and  KL  are  values  almost  necessarily  defined  by  the  system.  In  addition,  the  approximation  of 
the  governor  effect  by  Equation  (3)  is  almost  established  within  the  range  of  four  to  five  seconds  after  the 
state  change. 

It  is  assumed  now  that  a  route  disconnection  of  the  power  line  84,  a  drop  of  the  load  82a,  and  breaking 
for  the  power  generator  81b  take  place.  Specifically,  if  the  switches  83a,  83b  and  83c  are  opened 

30  simultaneously,  a  frequency  response  in  the  system  is  almost  controlled  by  a  differential  equation  shown  in 
Equation  (5). 

35 

40 

45 

50 

M1  d A f  
f b ~   '  ~ d t ~ "   =  Pg1  "  PL 

=  PG10  d  "  - W " A f )   -  PL0  (1  +  - ^ Q - A f )  

. . .   (5 )  

where  fb  is  a  system  reference  frequency.  Meanwhile,  since 

Pgio  +  Pg2o  =  Pt  +  Pdrop  +  PL0  (6) 

is  established,  the  initial  state  before  the  state  change, 

Ru  = 
PT  +  P d r o p   -  PG20  pG10  "  PL0  

PG10  +  PG20  "  PG20  PG10 

. . .   (7 )  

55  is  established  if  Ru  is  assumed  to  be  a  value  obtained  by  normalizing  a  demand-supply  unbalance 
component  in  the  separated  system  after  the  occurrence  of  separation  with  a  separated  system  capacity. 

7 
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By  modifying  and  arranging  Equation  (5)  by  the  use  of  the  relationship  of  said  Equation  (7), 

3G10 
d A f  
d t  +  {KG  +  K L ( 1 - R u ) } -   - J  A f  

00  

=  Ru (8 )  

10 
is  obtained. 

By  solving  this  Equation  (8)  under  the  initial  condition  Af(0)  =  0Hz, 

15 
A f ( t )   = 

1 0 0 R u  
Kr  +  KT  ( 1 - R u )  

G10 
20 - e  Mi -fTjQ—  {Kq+K^  (  1  -RU)  } t  

. . .   ( 9 )  

25  is  established. 
Assuming  now  that  when  tr  seconds  has  elapsed  after  the  frequency  deviation  Af  in  the  separate 

system  exceeds  a  certain  prescribed  value  Afr,  a  frequency  deviation  is  Afp,  this  value  is  given  from 
Equation  (9)  as  follows: 

30 

35 

40 

55 

Af  =  
100Ru  /  1 0 0 R u  

P  "  
KG  +  KL(1-RU,   

"  1  
KG  +  K L ( 1 - R U )  

PG10  fb  fT 
-  A f r } e   

~  
M-,  

'  - T 0 0 - { K G   +  K L < 1 - R u ) ) t r  

. . .   ( 1 0 )  

It  can  easily  be  understood  from  Equation  (10)  that  the  frequency  deviation  Afp  is  necessarily 
determined  for  said  Ru  if  the  operation  state  of  the  generator  in  the  separated  system,  that  is,  PGio/Mi  is 
kept  unchanged.  The  relationship  of  both  is  given  by  a  linear  equation  as  shown  in  Fig.  7.  Therefore,  by 
taking  an  approximation  of  the  relationship  between  the  frequency  deviation  Afp  and  Ru  obtained  by 

45  normalizing  with  the  separated  system  capacity  the  demand-supply  unbalance  component  in  the  separated 
system  after  the  generation  of  separation  like 

Ru  =  AAfp  +  B  (11) 

50  (where  A  and  B  are  constants) 
and  by  performing  the  online  setting  of  the  approximation  thus  taken  based  on  the  use  of  Equation  (10),  Ru 
is  immediately  obtained  from  the  frequency  deviation  Afp  of  a  representative  power  station  when  the  system 
separation  occurs.  Moreover,  the  assumption  value  Pdrop  of  a  load  -drop  amount  is  calculated  from  the 
relationship  of  Equation  (7)  by 

P d r o p   =  P g 1 0 , r u   "  PT  +  PG20  •••   ( 1 2 )  

8 



EP  0  231  528  B1 

Here,  since  PGio.  Pg2o  and  PT  can  be  set  before  a  state  change  as  prior  information,  only  Afp  is  needed 
as  online  data  after  the  state  change. 

Next,  one  embodiment  of  the  system  stabilizer  based  on  the  above-mentioned  load-drop-assumption 
principle  and  the  operation  thereof  will  be  described  referring  to  the  drawings. 

5  In  Fig.  8,  an  entire  system  comprises  a  main  system  1a;  a  breaker  11  of  a  link  line  4  belonging  to  the 
main  system  side;  a  communication  route  12  for  transmitting  information  of  the  breaker  11  to  a  system 
stabilizer;  a  separated  system  2a  to  be  controlled;  a  bus  20  of  a  representative  power  station  belonging  to 
the  separated  system  2a  side;  a  link  line  breaker  21  belonging  to  the  separated  system  2a  side;  feeder 
breakers  22a  to  22m  of  loads  to  be  controlled  in  the  separated  system  2a;  a  power  sensor  23  composed  of 

io  a  potential  transformer  PT  for  measuring  a  tidal  current  of  the  link  line  4  and  a  current  transformer  CT; 
power  sensors  24a  to  24m,  each  of  which  is  made  up  of  PT  and  CT  for  measuring  effective  power 
components  of  the  loads  to  be  controlled  in  the  separated  system;  a  communication  route  25a  for 
transmitting  tidal  current  data  of  the  link  line  to  the  system  stabilizer;  a  communication  route  26a  for 
transmitting  information  of  the  breaker  21  to  the  system  stabilizer;  communication  routes  27a  to  27m  for 

is  transmitting  effective  power  data  of  the  loads  to  be  controlled  to  the  system  stabilizer;  a  sensor  28  for 
measuring  a  frequency  of  the  representative  power  station;  a  control  cable  29  for  inputting  the  frequency  of 
the  representative  power  station  into  the  system  stabilizer;  a  group  of  loads  30a  to  30m  to  be  controlled  in 
the  separated  system;  all  generators  31a  to  31  n  belonging  to  the  separated  system;  power  sensors  32a  to 
32n,  each  of  which  is  composed  of  the  transformers  PT  and  CT  for  measuring  effective  power  outputs  of 

20  the  generators  belonging  to  the  separated  system;  communication  routes  33a  to  33n  for  transmitting 
effective  power  output  data  of  the  generators  belonging  to  the  separated  system  to  the  system  stabilizer; 
breakers  34a  to  34n  for  trip  of  the  generators  belonging  to  the  separated  system;  and  said  link  line  4  for 
interconnecting  the  separated  system  2a  and  the  main  system  1a. 

A  system  stabilizer  6  is  installed  at  the  representative  power  station  in  the  separated  system,  and 
25  comprises  input  conversion  circuits  61a  to  61  n  for  measuring  effective  power  of  the  generators,  an  input 

conversion  circuit  62a  for  measuring  the  tidal  current  of  the  link  line,  an  input  circuit  62b  for  information  of 
the  breakers  for  the  link  line,  an  arithmetic  processing  unit  62  using  a  microprocessor,  a  stopper  64,  an 
output  circuit  65  for  a  trip  signal,  an  input  conversion  circuit  67  for  measuring  a  frequency  of  the 
representative  power  station,  and  input  conversion  circuits  68a  to  68m  for  measuring  effective  power 

30  components  of  the  loads  to  be  controlled.  A  control  trip  signal  from  the  system  stabilizer  is  output  to  the 
generators  to  be  controlled  and  the  breaker  for  the  loads. 

The  operation  of  the  present  stabilizer  will  be  described  next. 
Voltage  and  current  data  detected  by  the  power  sensors  23,  24a  to  24m  and  32a  to  32n,  each  of  which 

is  composed  of  an  potential  transformer  PT  and  a  current  transformer  CT,  are  inputted  through  communica- 
35  tion  routes  25a,  27a  to  27m  and  33a  to  33n  to  the  constant  system  stabilizer.  The  input  conversion  circuits 

62a,  68a  to  68m,  61a  to  61  n,  etc.,  each  of  which  is  made  up  of  a  filtering  circuit  for  a  harmonic  component 
and  a  transient  oscillation  component,  an  effective  power  converter  for  deriving  effective  power,  an  A/D 
converter  for  converting  an  analog  amount  into  a  digital  one  etc.  calculate  a  tidal  current  Ps  of  the  link  line, 
effective  power  components  of  the  loads  to  be  controlled  and  effective  power  outputs  of  the  generators  and 

40  give  them,  after  being  converted  into  digital  amounts  to  the  arithmetic  processing  unit  62  employing  a 
microprocessor.  Voltage  data  of  the  bus  20  of  the  representative  power  plant  detected  by  the  sensor  28, 
which  is  composed  of  an  potential  transformer  PT,  is  also  sent  to  the  input  conversion  circuit  67  for 
measuring  the  frequency  of  the  representative  power  station,  which  is  constructed  by  a  filtering  circuit,  a 
frequency  calculating  circuit,  an  A/D  converter,  etc.  through  the  control  cable  29  and  output  to  said  unit  63 

45  after  being  converted  into  frequency  data.  On  the  other  hand,  information  of  the  breakers  11  and  21  for  the 
link  line  4  is  inputted  to  the  input  circuit  62b  through  the  communication  routes  12  and  26a.  The  input  circuit 
62b  produces  a  route-disconnection  signal  to  the  arithmetic  processing  unit  62  as  soon  as  the  circuit  62b 
detects  the  fact  that  an  object  system  is  separated  to  be  brought  into  a  single  operation  state  after  a  route 
disconnection  has  occurred  to  the  link  line.  The  unit  63  performs  balance  control  in  the  demand-supply 

50  relationship  in  the  separated  system  according  to  a  flow  chart  shown  in  Fig.  9.  It  should  be  noted  here  that 
the  flow  chart  of  Fig.  9  takes  an  example  of  the  case  where  generator-breaking  is  executed  for  demand- 
supply  balance  control  in  the  separated  system  under  a  state  in  which  a  tidal  current  is  sent  from  the 
separated  system. 

In  Fig.  9,  an  initial  block  90  periodically  started  calculates  a  control  amount  of  the  first  stage.  A 
55  processing  block  91  calculates  the  amount  of  the  first  stage  on  the  basis  of  tidal  current  data  of  the  link  line. 

A  processing  block  92  performs  an  optimum-combination-arithmetic  operation  of  the  generators  to  be 
controlled  at  the  first  stage  in  compliance  with  the  control  amount  calculated  by  the  block  91.  A  control 
pattern  selected  at  the  block  92  is  held  until  it  is  uptated  at  the  next  period.  A  judgement  block  93  judges 

9 
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whether  a  route  disconnection  has  occurred.  In  response  to  the  detection  of  the  generation  of  the  route 
disconnection,  control  immediately  goes  to  a  processing  block  94  for  executing  the  control  of  the  first  stage. 
A  judgement  block  95  judges  whether  or  not  the  frequency  of  the  representative  power  station  exceeds  a 
prescribed  deviation  value  Afr,  and  in  the  case  where  said  frequency  does  not  exceed  that  value,  the 

5  control  is  completed.  In  contrast,  if  said  frequency  exceeds  said  prescribed  deviation  value  Afr,  control 
moves  to  a  processing  block  96  for  calculating  a  total  load  drop  Pdrop  on  the  basis  of  the  assumption  using 
Equations  (11)  and  (12).  A  processing  block  97  performs  an  optimum-combination  -arithmetic  operation  of 
the  generators  to  be  controlled  corresponding  to  the  Pdrop.  The  generators  selected  in  the  block  97  are 
broken  in  a  processing  block  98  for  carrying  out  the  control  of  the  second  stage.  A  completion  block  99 

io  terminates  said  series  of  control. 
It  should  be  noted  that  the  prescribed  frequency  deviation  Afr  may  be  set  at  values  ranging  from  0.3  to 

0.5Hz  in  view  of  the  frequency  for  guaranteeing  a  continuous  operation  of  a  turbogenerator  and  a  governor 
blind  section,  etc.  In  addition,  by  selecting  a  time  changing  from  Afr  to  Afp  to  be  about  one  second  as 
shown  in  Fig.  10,  the  assumption  of  a  load  drop  can  be  achieved  with  high  accuracy  by  a  filtering  effect 

is  even  if  power  oscillation  is  superimposed  on  frequency  oscillation.  In  the  case  where  the  operation  state  of 
the  generator,  or  PGi0/Mi  in  Equation  (10)  widely  varies  with  the  season  and  time  zone,  this  problem  can  be 
solved  by  providing  several  load-drop  assumption  curves  corresponding  to  those  varying  values  as  shown 
in  Fig.  11.  In  this  way,  such  load-drop  assumption  depending  on  the  operation  state  of  the  generator  can  be 
done,  because  both  PGio  and  Mi  are  known  beforehand  as  information.  Clearly,  by  the  use  of  the  system 

20  stabilizer  6,  the  frequency  in  the  separated  system  2a  remains  almost  unchanged  without  being  affected  by 
the  power  station,  and  the  demand-supply  unbalance  component  in  the  separated  system  2a  is  normalized. 
For  this  reason,  the  relationshiop  between  a  value  in  a  certain  time  after  said  frequency  has  exceeded  a 
prescribed  value  and  said  normalization  value  can  almost  necessarily  be  defined.  By  paying  attention  to  this 
relationship,  the  load-drop  amount  is  assumed  on  the  basis  of  the  relationship  between  a  change  in  said 

25  frequency  and  a  demand-supply  unbalance  amount  to  perform  correction  control  for  stabilizing  the 
separated  system. 

Although  the  above-mentioned  embodiment  has  been  directed  to  the  case  where  the  generator  is 
broken  by  a  transmission  tidal  current  of  the  link  line,  the  present  invention  can  be  applied  to  the  case 
where  load  -breaking  is  embodied  in  the  form  of  demand-supply  balance  control  in  the  separated  system 

30  by  a  reception  tidal  current  of  the  link  line.  In  this  case,  based  on  a  similar  idea,  a  load-drop  amount  is 
assumed  from  the  frequency  of  the  representative  power  station  so  that  thus  assumed  amount  can  be 
reflected  in  the  control.  However,  in  such  a  case,  the  form  of  one  stage  control  for  performing  necessary 
control  at  the  stage  of  the  completion  of  the  load-drop  assumption  is  desirable  rather  than  the  form  of  two- 
stage  control  for  performing  correction  control  for  a  load-drop  component  after  the  execution  of  the  first 

35  stage  control  as  with  the  case  of  the  transmission  tidal  current  (this  is  because  the  execution  of  generator- 
breaking  is  necessary  in  the  case  of  a  great  amount  of  load  drop  amount). 

Moreover,  though  the  load-drop  assumption  has  been  made  using  the  frequency  deviation  Afp  in  the 
constant  time  tr  (seconds)  after  the  frequency  of  the  representative  power  station  exceeds  the  prescribed 
deviation  value  Afr  in  the  above  embodiment,  similar  load-drop  assumption  may  be  performed  employing  a 

40  peak  value  of  the  frequency,  a  stationary  frequency  deviation,  etc. 
As  has  been  described  above,  since  the  power  system  stabilizer  of  the  invention  carries  out  the 

assumption  of  a  total  load-drop  amount  of  a  separated  power  system  by  a  simple  linear  equation  using  the 
frequency  after  the  breaking  accident  has  been  eliminated  at  the  representative  power  station  of  the  power 
system  separated  due  to  the  accident  of  the  link  line  and  then  controls  a  power  demand-supply  balance 

45  based  on  said  assumption  amount,  the  load-drop  assumption  of  the  power  system  can  be  made  without 
using  a  load-node  voltage.  As  a  result,  the  present  invention  is  applicable  to  a  system  having  a  large 
number  of  stations  and  nodes. 

Furthermore,  the  load-drop  assumption  in  said  separated  power  system  can  be  carried  out  using  a 
simple  assumption  equation,  the  structure  of  arithmetic  processing  means  may  be  simplified  to  allow  the 

50  accuracy  of  a  quick  response  to  be  maintained  or  to  be  improved,  and  as  a  result,  the  power  system 
stabilizer  having  almost  no  malfunction  and  an  inexpensive  manufacturing  cost  can  be  presented. 

Claims 

55  1.  A  power  system  stabilizer  provided  at  an  individual  power  system  to  be  separated  (a  separated  system) 
(2a)  due  to  an  accident  cutting  off  a  link  line  (4;84)  which  interconnects  a  plurality  of  individual  power 
systems  (81a,b)  to  form  a  large  -scale  power  system  (main  system)(1a;85),  said  plurality  of  individual 
power  systems  (81a,b)including  power  stations  such  as  power  plants(31),  transformer  substations  and 

10 
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loads(30),  the  power  system  stabilizer  (6), 
characterized  by 

arithmetic  processing  means  (62)  for  assuming  a  total  load-drop  amount  (Pdrop)  of  the  separated 
system,  caused  by  a  voltage  drop  during  said  accident  by  an  arithmetic  operation  based  on  a 
difference(Afp)  between  a  frequency  in  a  representative  power  station  (81a)  belonging  to  said  separated 
system  (2a)  and  a  frequency  in  a  constant  time  (tr)  after  the  frequency  in  said  representative  power 
station  has  exceeded  a  prescribed  value;  and 

control  means  for  controlling  a  balance  in  demand  and  supply  at  each  power  station  in  said 
separated  system  (2a)  on  the  basis  of  the  assumption  amount  (Pdrop)  obtained  by  said  operation  of  the 
arithmetic  processing  means  (62),  wherein  said  arithmetic  processing  means  (62)  performs  an 
arithmetic  processing  of  a  load  drop  Pdrop  of  the  separated  system  for  an  amount 

Ru  =  
PG10  '  PL0 

PG10 

obtained  by  normalizing  a  capacity  of  the  separated  system  when 

PG10 
M1 

is  constant,  where  Af  is  a  frequency  deviation  in  said  separated  system;  Afp  is  a  frequency  deviation  in 
the  system  in  tr  seconds  after  the  frequency  deviation  Af  has  exceeded  said  prescribed  value  Afr,  said 
arithmetic  processing  being  made  based  on  the  following  equations: 

1  00  •  Ru 
fP  =  

K G + K L ( 1 - R u )  

1 0 0 - R u   w 
<  

KG+KL(1-Ru)   
A f r } e  

which  is  approximated  by  the  simple  linear  equation 

Ru  =  A«  Afp  +  B 

to  obtain  the  assumed  load-drop  amount  as 

Pdrop  =  Pg10*Ru  -  Pj  +  Pg20 

where: 
Ru;  an  amount  obtained  by  normalizing  a  demand  -supply  unbalance  component  in  the 

separated  system  after  the  generation  of  separation  (cutting-off  accident)  by  the  separated 
system; 

KG;  A  frequency  characteristic  constant  of  a  generation  force  of  the  separated  system; 
KL;  a  frequency  characteristic  constant  of  a  load  of  the  separated  system; 
Mi  ;  a  characteristic  constant  of  a  generator  placed  out  of  control; 
A,  B;  constants; 
PG10;  a  mechanical  input  of  the  generator  placed  out  of  control  at  a  first  stage  before  a  state 

change; 
PG2o;  a  mechanical  input  of  the  generator  to  be  controlled  at  the  first  stage; 
PLo;  an  effective  power  component  of  the  loads  remaining  in  the  separated  system  (initial 

value) 

-  A f r } e  

PG10 
Ml T 0 0 - { K G + K L ( 1 - R u > } t 3  
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PT;  a  tidal  current  of  effective  power 
fb;  a  system  reference  frequency. 

2.  A  power  system  stabilizer  as  claimed  in  Claim  1,  where  said  arithmetic  processing  means  (62)  is 
5  composed  of  an  arithmetic  processing  unit  employing  a  microprocessor. 

3.  A  power  system  stabilizer  as  claimed  in  Claim  1,  where  said  control  means  controls  to  maintain  a 
balance  between  a  supply  side  and  a  demand  side  by  producing  a  control  signal  to  a  breaker  for 
breaking  an  electrical  connection  of  the  individual  power  stations  (81a,b)  provided  in  said  separated 

io  system  with  the  system  on  the  basis  of  an  arithmetic  operation  result  produced  from  said  arithmetic 
processing  means  (62). 

4.  A  power  system  stabilizer  as  claimed  in  Claim  3,  where  said  control  means  produces  an  output  signal 
to  a  generator  (31a  to  n)  provided  in  said  separated  system  (2a)  and  a  breaker  (34a  to  n)  for  trip  for 

is  breaking  an  electrical  connection  with  said  system. 

5.  A  power  system  stabilizer  as  claimed  in  Claim  3,  where  said  control  means  produces  said  control 
signal  to  various  loads  provided  in  said  separated  system  (2a)  and  a  feeder  breaker  (21)  for  breaking 
an  electrical  connection  with  the  separated  system  (2a). 

20 
Patentanspruche 

1.  Stabilisator  fur  ein  Energieversorgungssystem,  welcher  an  einem  einzelnen  Energieversorgungssystem 
(getrennten  System)  (2a)  vorgesehen  ist,  welches  aufgrund  eines  Unfalls  zu  trennen  ist,  wodurch  eine 

25  Verbindungsleitung  (4;  84)  unterbrochen  wird,  die  mehrere  einzelne  Energieversorgungssysteme  (81a, 
b)  verbindet,  urn  ein  groBmaBstabliches  Energieversorgungssystem  (Hauptsystem)  (1a;  85)  zu  bilden, 
wobei  die  Vielzahl  der  einzelnen  Energieversorgungssysteme  (81a,  b)  Energiestationen  wie  beispiels- 
weise  Kraftwerke  (31),  Transformatorunterstationen  und  Lasten  (30)  enthalt,  wobei  der  Energieversor- 
gungssystemstabilisator  (6)  gekennzeichnet  ist  durch  eine  Arithmetikverarbeitungseinrichtung  (62),  die 

30  einen  Wert  (Pdrop)  eines  totalen  Lastabfalls  des  getrennten  Systems,  welcher  durch  einen  Spannungs- 
abfall  wahrend  des  Unfalls  verursacht  wird,  durch  eine  arithmetische  Operation  auf  der  Grundlage  einer 
Differenz  (Afp)  zwischen  einer  Frequenz  in  einer  zum  getrennten  System  (2a)  gehorigen  reprasentati- 
ven  Energiestation  (81a)  und  einer  Frequenz  nach  einer  konstanten  Zeit  (tr),  nachdem  die  Frequenz  in 
der  reprasentativen  Energiestation  einen  vorbestimmten  Wert  uberschritten  hat,  annimmt;  und  eine 

35  Regeleinrichtung  zur  Regelung  eines  Gleichgewichtes  zwischen  Bedarf  und  Versorgung  an  jeder 
Energiestation  im  getrennten  System  (2a)  auf  der  Grundlage  des  Annahmewertes  (Pdrop).  den  man 
durch  die  Operation  der  Arithmetikverarbeitungseinrichtung  (62)  erhalt,  wobei  die  Arithmetikverarbei- 
tungseinrichtung  (62)  eine  Arithmetikberechnung  eines  Lastabfalls  Pdrop  des  getrennten  Systems  fur 
einen  Wert 

40 

Ru  =  Pai°  ~  Pl0 
Pgio 

45  den  man  durch  Normierung  der  Kapazitat  des  getrennten  Systems  erhalt,  wenn 

paio 

50 
konstant  ist,  wobei  Af  eine  Frequenzabweichung  im  getrennten  System  ist,  Afp  eine  Frequenzabwei- 
chung  im  System  nach  t,  Sekunden  ist,  nachdem  die  Frequenzabweichung  Af  den  vorbestimmten  Wert 
Af,  uberschritten  hat,  wobei  die  Berechnung  auf  der  Grundlage  der  folgenden  Gleichungen  durchge- 
fuhrt  wird: 

55 

12 
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10 

1 0 0 - R u  
AfP  =  

K G + K L ( 1 - R u )  

~  PM1°  '  - ! W - t K G + K L ( 1 - R u ) } t r  
1 0 0 - R u   M1  100  G  L  r  

{  
KG+KL(1-Ru)   

A f r } e  

welche  durch  die  einfache  lineare  Gleichung 

Ru  =  A.Afp+  B 

is  approximiert  wird,  urn  den  angenommenen  Wert  des  Lastabfalls  als 

Pdrop  =  Pgio  .  Ru  -  Pj  +  Pg2o 

zu  erhalten,  wobei 
20  Ru  ein  Wert,  den  man  durch  Normierung  einer  Ungleichgewichtskomponente  zwischen  Bedarf 

und  Versorgung  im  getrennten  System  nach  Herstellung  einer  Trennung  (Abschalt-Unfall) 
durch  das  getrennte  System, 

KG  eine  Frequenzeigenschaftskonstante  einer  Erzeugungskraft  des  getrennten  Systems, 
KL  eine  Frequenzeigenschaftskonstante  einer  Last  des  getrennten  Systems, 

25  Mi  eine  Eigenschaftskonstante  eines  auBer  Kontrolle  geratenen  Generators, 
A,  B  Konstanten, 
PGio  eine  mechanische  EingangsgroBe  des  auBer  Kontrolle  geratenen  Generators  in  einer  ersten 

Stufe  vor  einem  Statuswechsel, 
PG2o  eine  mechanische  EingangsgroBe  des  in  der  ersten  Stufe  zu  regelnden  Generators, 

30  PLo  eine  effektive  Energiekomponente  der  im  getrennten  System  verbleibenden  Lasten  (Initial- 
wert), 

PT  ein  sich  regelmaBig  andernder  Strom  der  effektiven  Energie, 
fb  eine  Systemreferenzfrequenz 

sind. 
35 

2.  Stabilisator  fur  ein  Energieversorgungssystem  nach  Anspruch  1,  bei  welchem  die  Arithmetikverarbei- 
tungseinrichtung  (62)  aus  einer  einen  Mikroprozessor  verwendenden  Arithmetikprozessoreinheit  be- 
steht. 

40  3.  Stabilisator  fur  ein  Energieversorgungssystem  nach  Anspruch  1,  bei  welchem  die  Regeleinrichtung  eine 
Regelung  zur  Aufrechterhaltung  eines  Gleichgewichtes  zwischen  einer  Versorgungsseite  und  einer 
Bedarfsseite  vornimmt,  indem  ein  Steuersignal  an  einen  Trennschalter  zum  Auftrennen  einer  elektri- 
schen  Verbindung  der  im  getrennten  System  vorgesehenen  einzelnen  Energiestationen  (81a,  b)  mit 
dem  System  auf  der  Grundlage  eines  von  der  Arithmetikverarbeitungseinrichtung  (62)  erzeugten 

45  arithmetischen  Operationsergebnis  ubermittelt. 

4.  Stabilisator  fur  ein  Energieversorgungssystem  nach  Anspruch  3,  bei  welchem  die  Regeleinrichtung  ein 
Ausgangssignal  an  einen  im  getrennten  System  (2a)  vorgesehenen  Generator  (31a  bis  n)  und  einen 
Trennschalter  (34a  bis  n)  zur  Auslosung  einer  Unterbrechung  einer  elektrischen  Verbindung  mit  dem 

50  System  ubermittelt. 

5.  Stabilisator  fur  ein  Energieversorgungssystem  nach  Anspruch  3,  bei  welchem  die  Regeleinrichtung  das 
Steuersignal  an  verschiedene  im  getrennten  System  (2a)  vorgesehene  Lasten  und  einen  Versorgungs- 
trennschalter  (21)  zur  Unterbrechung  einer  elektrischen  Verbindung  mit  dem  getrennten  System  (2a) 

55  ubermittelt. 

13 



EP  0  231  528  B1 

Revendicatlons 

1.  Stabilisateur  de  reseau  de  distribution  d'energie  prevu  au  niveau  d'un  systeme  d'alimentation  individuel 
pour  etre  separe  (systeme  separe)  (2a)  du  fait  d'un  accident  coupant  une  ligne  de  liaison  (4  ;  84)  qui 
interconnecte  une  pluralite  de  systemes  d'alimentation  individuels  (81a,b)  pour  former  un  systeme 
d'alimentation  a  grande  echelle  (systeme  principal)  (1a  ;  85)  ;  ladite  pluralite  de  systemes  d'alimenta- 
tion  individuels  (81a,b)  comprenant  des  stations  de  fourniture  d'energie,  telles  que  des  centrales 
d'energie  electrique  (31),  des  sous-stations  de  transformation  et  des  charges  (30),  le  stabilisateur  de 
reseau  electrique  (6), 

etant  caracterise  par  un  moyen  de  traitement  arithmetique  (62)  pour  supposer  une  valeur  totale  de 
chute  de  charge  (Pdrop)  du  systeme  separe,  provoquee  par  une  chute  de  tension  pendant  ledit  accident, 
par  une  operation  arithmetique  basee  sur  une  difference  (Afp)  entre  une  frequence  dans  une  station  de 
fourniture  d'energie  (81a)  representative  appartenant  audit  systeme  separe  (2a)  et  une  frequence  dans 
un  temps  constant  (tr)  apres  que  la  frequence  dans  ladite  station  de  fourniture  d'energie  representative 
a  depasse  une  valeur  prescrite  ;  et 

un  moyen  de  commande  pour  regir  un  equilibre  de  la  demande  et  de  I'offre  au  niveau  de  chaque 
station  de  fourniture  d'energie  dans  ledit  systeme  separe  (2a)  sur  la  base  de  la  valeur  supposee  (Pdrop) 
obtenue  par  ladite  operation  du  moyen  de  traitement  arithmetique  (62),  dans  lequel  ledit  moyen  de 
traitement  arithmetique  (62)  execute  un  traitement  arithmetique  d'une  chute  de  charge  (Pdrop)  du 
systeme  separe  pour  une  valeur 

Ru  =  P q i o   ~  P t . o /  

obtenue  en  normalisant  une  capacite  du  systeme  separe  lorsque 

Mi 

est  constant,  ou  Af  est  un  ecart  de  frequence  dans  ledit  systeme  separe  ;  AfP  est  un  ecart  de 
frequence  dans  le  systeme  tr  secondes  apres  que  I'ecart  de  frequence  f  a  depasse  ladite  valeur 
prescrite  Afr,  ledit  traitement  arithmetique  etant  effectue  sur  la  base  de  I'equation  suivante  : 

100  *  Ru 
A f P   = 

K o + K ^ l - R u )  

Ptsio  f  fc> 
-  {KG+KL(1-Ru)   } t r  

Kx  1 0 0  

100  '  Ru 
{  A U e  

K G + K L ( 1 - R u )  

approchee  par  approximation  par  I'equation  lineaire  simple 

Ru  =  A  •  Afp  +  B 

pour  obtenir  la  valeur  supposee  de  chute  de  charge 

Pdrop  =  PdO  *  Ru  -  Pj  +  Pg20 

ou 
Ru  ;  est  une  grandeur  obtenue  en  normalisant  une  composante  de  desequilibre  demande-offre 

dans  le  systeme  separe  apres  la  creation  d'une  separation  (accident  de  coupure)  par  le 

{KG+KL(1-Ru)   } t r  
1 0 0  

14 
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systeme  separe  ; 
KG  ;  est  une  constante  caracteristique  de  frequence  d'une  force  de  production  du  systeme 

separe  ; 
KL  ;  est  une  constante  caracteristique  de  frequence  d'une  charge  du  systeme  separe  ; 
Mi  ;  est  une  constante  caracteristique  d'un  generateur  mis  hors  controle  ; 
A,  B  ;  sont  des  constantes  ; 
PGio  ;  est  une  entree  mecanique  du  generateur  mis  hors  controle  dans  une  premiere  etape 

avant  un  changement  d'etat 
PG2o  ;  est  une  entree  mecanique  du  generateur  a  commander  dans  la  premiere  etape  ; 
PLo  ;  est  une  composante  de  puissance  efficace  des  charges  restant  dans  le  systeme  separe 

(valeur  initiale)  ; 
PT  ;  est  une  composante  saisonniere  de  puissance  efficace  ; 
fb  ,  est  une  frequence  de  reference  du  systeme. 

75  2.  Stabilisateur  de  reseau  de  distribution  d'energie  selon  la  revendication  1,  dans  lequel  ledit  moyen  de 
traitement  arithmetique  (62)  est  compose  d'une  unite  de  traitement  arithmetique  utilisant  un  micropro- 
cesseur. 

3.  Stabilisateur  de  reseau  de  distribution  d'energie  selon  la  revendication  1,  dans  lequel  ledit  moyen  de 
20  commande  agit  pour  maintenir  un  equilibre  entre  un  cote  offre  et  un  cote  demande  en  fournissant  un 

signal  de  commande  a  un  disjoncteur  pour  couper  une  connexion  electrique  des  stations  de  fourniture 
d'energie  individuelles  (81a,b),  presentes  dans  ledit  systeme  separe,  avec  le  systeme,  sur  la  base  d'un 
resultat  d'operation  arithmetique  produit  a  partir  dudit  moyen  de  traitement  arithmetique  (62). 

25  4.  Stabilisateur  de  reseau  de  distribution  d'energie  selon  la  revendication  3,  dans  lequel  ledit  moyen  de 
commande  fournit  un  signal  de  sortie  a  un  generateur  (31a  a  n)  present  dans  ledit  systeme  separe  (2a) 
et  a  un  disjoncteur  (34a  a  n)  pour  le  faire  basculer  afin  de  couper  une  connexion  electrique  avec  ledit 
systeme. 

30  5.  Stabilisateur  de  reseau  de  distribution  d'energie  selon  la  revendication  3,  dans  lequel  ledit  moyen  de 
commande  fournit  ledit  signal  de  commande  a  diverses  charges  presentes  dans  ledit  systeme  separe 
(2a)  et  a  un  disjoncteur  de  ligne  d'alimentation  (21)  pour  couper  une  connexion  electrique  avec  le 
systeme  separe  (2a). 

35 
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