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@  Method  and  apparatus  for  transmitting  data  to  the  surface  from  an  oil  well. 

(g)  Method  and  apparatus  for  transmitting  measuring  data  to  s the  surface  from  a  oil  well,  where  electromagnetic  signals  are 
cyclic  transmitted  a  clock  activated  transmitting  unit  in  the  oil  " 
well,  the  signals  comprising  data  for  registrated  parameters, 
using  the  casing  of  the  oil  well  as  transmission  line,  up  to  a 
receiver  unit  arranged  at  the  upper  end  of  the  oil  well,  which 
receiver  unit  is  activated  by  a  receiver  clock  synchronized  by 
the  transmitter  clock,  for  receiption  corresponding  to  the  cyclic 
activation  of  the  transmitter,  and  where  the  signals  received  by 
the  receiving  unit  are  filtered  for  electromagnetic  noise  and  the 
filtered  signals  are  transmitted  from  the  receiver  unit  to  a 
receiving  unit  activated  in  a  corresponding  cyclus  and  arranged 
on  the  surface. 

FIG,  5 
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The  present  invention  relates  to  a  method  for 
transmitting  data  to  the  surface  from  a  level  in  an  oil 
well  and  an  apparatus  for  carrying  out  the  method,  all 
according  to  the  preamble  of  the  claims. 

In  order  to  make  optimum  use  of  oil  reservoars,  a 
need  exists  to  transmit  data  concerning  the  various 
characteristics  of  the  reservoar  from  oil  wells  to  the 
surface.  It  is  for  example  desireable  to  be  able  to 
measure  pressure  and  temperature  in  the  oil  well 
and  transmit  data  for  these. 

Today,  it  is  customary  to  use  cable-based  test- 
sampling  measurings  and  it  is  also  known  to  use 
wire-less  signal  transmission  from  the  bottom  of  an 
oil  well  to  the  surface  by  means  of  electro  magnetic 
waves,  such  as  shown  in  US  2  354  887.  This  system, 
which  was  used  to  measure  characteristics  of  the 
formation  during  drilling,  has  later  been  developed  to 
comprise  several  repeting  stations  along  the  drill 
string  in  order  to  obtain  transmission  from  deeper 
levels.  Such  transmission  systems  have  been  de- 
scribed  for  example  in  US  2  411  696  and  US 
4  160  970.  Such  systems  suppose  transmission 
using  the  drill  string  as  aerial  to  a  surface  based 
receiver  at  the  base  of  the  derrick. 

US  4  015  234,  US  4  387  372  and  US  4  348  676 
disclose  solution  of  various  practical  problems 
related  to  the  connection  of  the  transmitter  to  the 
drill  string  used  as  aerial. 

The  above  mentioned  publications  describe  log- 
ging  of  oil  wells  during  drilling  or  production.  It  is, 
however,  also  of  interest  to  measure  for  instance 
pressure  and  temperature,  not  only  in  wells  under 
production,  but  also  in  permanently  or  temporary 
abandoned  wells.  Such  loggings  on  the  other  hand 
are  normally  not  undertaken  in  abandoned  sub  sea 
wells,  as  there  today  are  no  independent  signal 
transmission  systems  which  in  such  a  situation  can 
transmit  data  to  the  surface  in  a  reasonable  way. 

The  present  invention  provides  a  method  and  an 
apparatus  overcoming  the  above  mentioned  prob- 
lem,  i.e.  transferring  data  from  a  level  in  an  oil  well  to 
the  surface.  This  is  obtained  by  a  method  and  an 
apparatus  according  to  the  present  invention,  as 
defined  by  the  features  indicated  in  the  charac 
terizing  clauses  of  the  claims. 

With  the  method  and  the  apparatus  according  to 
the  invention  there  is  disclosed  a  means  for  wireless 
electro  magnetic  data  transmission  from  already 
drilled  and  completed  sub  sea  wells,  regardless  if 
they  are  in  production,  or  permanently  or  temporarily 
abandoned.  However,  the  present  invention  is 
particularly  directed  towards  permanently  aban- 
doned  wells. 

Since  the  power  for  transmitting  data  from  an 
abandoned  well  must  be  supplied  from  build  in 
batteries  with  limited  capasity,  great  demands  are 
made  on  the  power  consumption  for  each  trans- 
mitted  signal  for  the  practical  design  of  the  appara- 
tus.  In  due  of  this,  the  apparatus  according  to  the 
invention  has  thus  been  optimized  accordingly. 

The  present  invention  is  based  on  the  use  of 

casings  as  a  line  of  transmission.  The  principle  is 
based  on  the  fact  that  a  tubular  electrical  conductor 

5  through  a  homogenous  continuous  medium  with  a 
specific  conductivity,  will  have  a  specific  resistance, 
internal  inductivity  and  conductivity  in  relation  to  the 
environments.  Thus,  if  the  conductor  is  the  central 
conductor  in  a  coaxial  transmission  line,  the  charac- 

10  teristic  impedance  and  attenuation  can  be  calcu- 
lated. 

If  this  view  is  extended  to  a  homogenous  medium 
such  as  strata  in  an  oil  field,  it  is  possible  to  obtain 
values  for  reflections  in  the  strata  interfaces  and 

15  general  transmission  characteristics  from  one  point 
to  another  on  the  pipe. 

Based  on  such  a  model,  which  has  been  varyfied 
experimentaly,  and  knowledge  about  the  statistic 
frequency  distribution  of  natural  electromagnetic 

20  noise  at  the  point  of  the  receiver  it  is  possible  to 
design  equipment  being  optimally  capable  of  trans- 
mitting  information  between  the  points  using  a 
minimal  consumption  of  energy.  These  consider- 
ations  are  essential  for  the  solution  of  the  problem 

25  conserning  transmission  of  data  from  an  abandoned 
well,  namely  a  minimum  loss  of  signal  between  the 
transmitter  and  the  transmission  line,  optimum 
utilization  of  the  signal  on  the  line  at  the  point  of  the 
receiver,  maximum  suppression  of  geoelectromag- 

30  netic  noice  to  the  receiver  and  an  option  of  the 
transmission  fre  quency  as  well  as  a  method  of 
detection  in  order  to  obtain  an  optimum  signal-to- 
noise  relationship  with  at  least  a  possible  power 
output  from  the  transmitter  and  in  shortest  possible 

35  time,  thus  keeping  the  consumption  of  energy  at  a 
minimum.  Minimum  loss  of  signal  is  obtained  by 
adapting  the  impedance  between  the  transmitter 
and  the  characteristic  impedance  of  the  trans- 
mission  line.  The  receiver  is  alined  to  the  impedance 

40  of  the  transmission  line.  Depending  of  the  configura- 
tion  of  the  well  and  thus  the  impedance  at  the  point 
of  the  receiver,  it  is  possible  to  measure  current  or 
voltage  and  the  corresponding  alignement  of  the 
input  stage  of  the  receiver. 

45  The  attenuation  of  the  signal  along  the  line  is 
greatly  dependent  of  the  spesific  resistivity  of  the 
materials  being  arranged  close  to  the  conductor. 
The  quality  of  the  cement  used  for  a  casting  of  the 
casing  in  the  drill  bore  is  therefore  of  great 

50  importance  to  the  attenuation. 
Natural  electromagnetic  noise  occurs  partly  from 

atmospheric  discharges  and  partly  from  powerfull 
electric  ionic  currents  in  higher  strata.  Statistically, 
this  noise  increases  with  decreasing  frequency. 

55  Particularly,  this  is  the  fact  at  the  sea  bed  since  the 
suppression  of  noise  through  sea  water  clearly 
increases  with  the  frequency.  However,  the  attenua- 
tion  of  the  signals  along  the  transmission  line  also 
will  increase  with  the  frequency.  This  is  particularly 

60  the  fact  when  the  casing  passes  through  rocks 
having  low  resistivity.  For  this  reason,  there  will 
normally  exist  relatively  much  noise  in  the  frequency 
range  which  conveniently  is  used  for  transmission  of 
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signals,  namely  1-20Hz.  For  the  same  reason,  it  may 
be  advantageously  to  employ  the  most  advanced 
method  for  cancelling  noise. 

The  invention  is  based  upon  the  fact  that  an 
uninsolated  well  casing  which  is  surrounded  by  more 
or  less  conductive  rocks  can  be  considered  as  a  not 
ideal  signal  wire  transmission  line  for  transmitting 
signals.  On  this  basis,  equipment  for  transmitters 
and  receivers  has  been  developed  for  minimizing  the 
energy  consumption  in  connection  with  each  trans- 
ferred  signal. 

The  invention  is  further  based  on  optimum 
impedance  adaptation  between  the  transmitter,  the 
receiver  and  the  casing  based  on  the  characteristic 
impedance  of  the  casing  at  the  point  of  connection. 
Further,  it  is  achieved  with  the  apparatus  according 
to  the  invention,  maximum  suppression  of  geoelec- 
tromagnetic  noise  to  the  receiver  by  means  of 
geometrical  and  adaptive  cancelling  of  the  noise 
area  vector.  Additionally,  the  apparatus  is  based  on 
bi-phase  modulation  and  correlation  detection  of  the 
signal  based  on  synchronous  transmission  and 
reception  as  well  as  phase-locking  based  on 
maximum  correlation  for  the  entire  received  signal. 

In  the  drawing,  Fig.  1,  schematically  discloses  a 
sectional  view  through  a  producing  well  with  a  riser 
attach  to  a  (not  shown)  over-laying  platform,  Fig.  2 
discloses  a  corresponding  view  through  a  sub  sea 
producing  well,  Fig.  3  discloses  a  temporarily 
abandoned  well,  Fig.  4  discloses  a  corresponding 
view  through  a  permanently  abandoned  well,  Fig.  5 
discloses  a  sectional  view  through  a  permanently 
abandoned  well  with  the  transmitter  and  the  receiver 
according  to  the  invention,  Fig.  6  discloses  a 
sectional  view  in  part  of  the  transmitter  of  the 
apparatus,  Fig.  7  discloses  a  block  diagram  for  the 
transmitter,  Fig.  8  discloses  a  sectional  view  in  part 
of  the  receiver  of  the  apparatus,  Fig.  9  discloses  a 
general  view  of  the  location  of  reference  electrodes 
on  the  sea  bed,  Fig.  10  discloses  a  block  diagram  of 
the  receiver,  Fig.  11-14  discloses  schematically 
various  alternatives  for  connecting  the  transmitter  to 
the  casing,  Fig.  15  discloses  in  sectional  view  and 
schmatically  the  structure  of  a  connection  means  for 
insulating  the  casing,  and  Fig.  16  discloses  a 
modified  structure  of  the  connection  means.  Fig.  1 
discloses  schematically  a  producing  well  with  riser 
attachment  to  a  overlaying  platform  (not  shown).  The 
well  is  drilled  but  not  complemented  with  oil  pipes.  A 
transmitter  1  is  in  the  well  connected  to  the  casing  6 
by  means  of  connectors  10  and  11.  A  receiver  2  is 
connected  to  a  current  detector  4,  laying  on  the  sea 
bed  3  and  surrounding  the  well  head. 

From  the  receiver  2,  information  carrying  signals, 
transmitted  from  the  transmitter  1,  are  further 
transmitted  to  the  surface,  such  as  to  a  production 
platform,  by  means  of  conventional  signal  trans- 
mission,  such  as  acoustic  transmission  or  cable 
transmission. 

Fig.  2  discloses  a  corresponding  well  completed 
without  riser.  The  transmitter  1  on  one  side  is 
attached  to  the  oil  pipe  and  via  the  sealing  of  the  oil 
pipe  is  connected  to  the  casing  6. 

Fig.  3  discloses  a  temporarily  abandoned  well. 
Here,  the  transmitter  1  is  suspended  in  a  sealing  5 

and  connected  :o  to  the  casing  6  with  its  connector 
11  as  well  as  through  the  sealing  5.  Above  the 
sealing  5  the  casing  is  closed  with  a  plug  31. 
Provided  the  well  head  has  adequate  electrical 

5  contact  with  the  sea  water,  the  transmitter  2  on  the 
sea  bed  3  here  also  will  measure  the  current  from  the 
casing  6  to  the  sea. 

Fig.  4  depicts  the  apparatus  according  to  the 
invention  used  in  a  permanently  abandoned  well.  The 

10  well  head  is  here  removed  and  the  well  is  sealed 
along  a  major  length.  The  receiver  2  is  connected 
directly  to  the  casing  6,  the  latter  having  no  direct 
electrical  connection  with  the  sea. 

Fig.  5  shows  schematically  a  permanently  aban- 
15  doned  well  with  the  apparatus  according  to  the 

invention,  integrated.  The  transmitter  1  is  shown 
more  detailed  in  Fig.  6  and  the  receiver  2  is  shown 
more  detailed  in  Fig.  8.  The  transmitter  1  can  be 
suspended  in  a  sealing  5  and  is  connected  to  the 

20  casing  6  with  the  contacts  10  and  11,  above  and 
below  a  connector  12  respectively,  the  connector 
insulating  an  upper  and  lower  part  of  the  casing  6 
electrically.  The  casing  is  permanently  cast  to  the 
sea  bed  by  cement  32.  The  cement  forms  an 

25  insulating  layer  between  the  casing  6  and  the  sea 
bed  and  contributes  to  reduce  the  transmission 
losses.  In  this  connection  it  is  essential  that 
materials  have  been  added  to  the  cement,  having 
low  conductivity  and  thereby  contributing  to  re- 

30  duced  the  attenuation. 
The  transmitter  2  is  placed  in  the  crater  which  is 

formed  when  the  casing  6  is  cut  and  pulled  out  and 
electrically  connected  to  the  casing  6  with  contacts 
7.  Three  sea  bed  electrodes  8  and  a  vertical 

35  electrode  9  also  are  connected  to  the  transmitter  2. 
The  receiver  2  measures  the  signal  current  through 
the  casing  6  to  the  sea  bed  electrodes  and 
compensates  adaptively  the  received  signal  with 
basis  in  the  noise  signal  to  the  vertical  electrode  9. 

40  The  received  data  from  the  transmitter  1  is  decoded 
by  correlation  technique  and  stored  in  the  receiver  2. 
The  stored  data  then  can  be  transmitted  to  the 
surface,  e.g.  acoustically  to  a  vessel. 

Data  is  transmitted  from  the  dowhole  transmitter 
45  to  the  receiver  on  the  sea  bed  at  even  intervals.  In 

the  time  between  the  signals  which  can  last  some 
seconds,  the  receiver  is  switched  off  in  order  to  save 
power.  In  order  to  detect  the  signals  which  are 
hidden  in  noise  having  about  the  same  frequences, 

50  correlation  technique  is  used.  This  assumes  that  the 
receiver  will  "know"  exactly  when  the  signals  will 
arrive  and  then  will  recognize  alternative  signal 
forms,  represented  by  "0"  and  "1".  In  order  to 
achieve  this,  two  synchronously  running  clocks  are 

55  used,  one  of  which  is  located  in  the  transmitter  1  and 
the  other  located  in  the  receiver  2.  The  clock  in  the 
receiver  is  adjusted  to  the  transmitter  clock  after 
each  message,  considering  the  deviation  between 
the  two  c'ocks.  The  correlation  algoritm  is  calculated 

60  from  the  total  message  being  transmitted. 
By  using  the  detection  principle  a  traditional 

phase  locked  loop  is  avoided  and  thus  the  need  for 
separate  energy  consuming  synchronization  se- 
quences  before  starting  the  data  transmission. 

65  Fig.  6  discloses  schematically  the  transmitter  1 
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and  its  structure.  The  transmitter  comprises  a 
censor  part  14  for  measuring  desired  parameters 
such  as  temperature  and  pressure,  one  electronic 
unit  13  for  the  transmitting  function,  batteries  15  as 
well  as  contacts  10  and  11  for  establishing  contact 
between  the  transmitter  1  and  the  casing  6.  Further, 
the  transmitter  1  has  a  neck  18  for  connection  of  a 
cable  during  the  installation  of  the  transmitter  in  the 
well  where  also  the  cables  make  it  possible  to  carry 
out  electrical  control  of  the  transmitter  after  installa- 
tion.  The  cable  is  released  from  the  transmitter 
before  the  well  is  sealed  by  means  of  a  seal  5  and 
thereafter  plugged. 

The  contacts  10  and  11  are  electrically  insulated 
from  the  transmitter  which  have  been  covered  with 
an  external  insulating  layer.  The  contacts  10  and  11 
are  forcibly  pressed  radially  outwards  after  the 
transmitter  1  has  been  positioned  correctly  and  will 
cut  into  the  casing  6  above  and  below  the  connector, 
respectively  which  insulates  the  upper  and  lower 
parts  of  the  casing  from  each  other.  The  connector 
12  has  been  formed  as  an  extended  sleeve  for  the 
casing  6  and  is  lowered  together  with  the  casing. 

Electrically,  the  transmitter  1  is  shown  schemati- 
cally  in  the  block  diagram  of  Fig.  7.  Signals  from  the 
transmitter  are  low  frequency  sinusoidal  currents, 
1-20Hz  where  the  data  message  is  modulated  180° 
phase  shift  (biphase  modulation).  The  drive  signal 
for  the  power  amplifier  and  the  impedance  transfor- 
mer  is  digitally  synthesised  by  means  of  a  micro 
processor.  The  signal  is  based  on  an  oscillator  or  a 
clock  of  high  stability.  The  data  messages  from  the 
censors  are  transmitted  via  a  multiplexor  and  in  an 
analogue  manner  to  the  digital  converter.  Digital 
signals  are  transmitted  directly  to  the  synthesizer. 

The  batteries  will  feed  the  transmitter  unit  via 
power  regulator  which  converts  the  prevailing 
battery  voltage  to  a  correct  supply  voltage  with 
minimum  power  loss. 

For  effective  transmission  of  the  signal  power 
from  the  transmitter  1  to  the  casing  6  there  is  a  need 
for  a  connector  12  so  that  small  changes  of  the  "line 
impedance"  occure  from  the  transmitter  into  the 
casing  6.  For  this  purpose  the  transmitter  1  can  be 
connected  to  the  casing  6  in  two  places,  arranged 
widely  apart  such  as  shown  in  Fig.  11.  The 
impedance  between  these  places  will  be  determined 
by  the  distance  between  the  places  as  well  as  the 
electrical  characteristics  of  the  pipe  and  it's  sur- 
roundings.  For  practical,  useful  distances  relatively 
large  losses  will  occure  with  this  solution. 

Another  alternative  is  shown  in  Fig.  12  where  the 
casing  6  has  been  cut  between  the  transmitter 
attachment  points  to  the  casing  in  order  to  insulate 
an  upper  and  lower  part  of  the  casing  electrically 
from  each  other.  Adequately  insulated,  the  imped- 
ance  in  the  attachment  point  will  appear  directly  from 
the  characteristic  impedance  of  the  casing.  A 
practical  drawback  with  this  solution  is  that  the 
casing  will  be  lost  and  thus  it's  mechanical  functions. 

As  shown  in  Fig.  1  3  the  upper  and  lower  part  of  the 
casing  6  can  also  be  insulated  by  means  of  a 
connector  12.  With  such  a  solution  the  transmitter 
will  work  towards  a  transmission  line  having  an 
impedance  which  is  determined  by  the  electrical 

characteristics  of  the  casing  and  the  surrounding 
formation.  The  connector  12  is  shown  schematically 
in  Fig.  15  and  is  internally  and  externally  covered  with 
an  electrically  insulating  material  24.  This  material 

5  has  good  cementing  properties  and  sufficient  mech- 
anical  strength  to  withstand  the  well  pressure  and 
any  other  tension  on  the  casing.  The  connector  12  is 
attached  to  the  casing  6  by  means  of  an  ordinary 
sleeve  25  while  an  internal  steel  pipe  26  is  used  to 

10  obtain  a  strong  mechanical  connection  between  the 
upper  and  lower  part  of  the  casing.  The  insulating 
material  24  is  used  to  prevent  a  "short  circuit"  across 
the  insulation  gap  if  the  formation  and/or  the  well 
fluid  should  be  strongly  conductive  at  this  point. 

15  Alternatively  the  connector  12  can  be  made  of  a 
highly  resistive  material. 

Fig.  14  shows  another  embodiment  of  the  inven- 
tion  where  the  connector  12  is  released  from  the 
casing  6.  Here  the  transmitter  output  is  transferred 

20  to  a  toroidal  wounded  induction  coil  27  which 
arranged  outside  the  casing  6  and  which  axially 
induces  a  voltage  in  the  pipe.  The  induction  coil  27  in 
Fig.  16  is  fed  by  the  transmitter  via  the  connection 
points  29,  the  magnetic  field  is  established  by  a 

25  laminated  iron  core  28  surrounding  the  casing  6.  The 
induction  coil  27  and  the  iron  core  28  is  surrounded 
by  a  case  30  having  a  diameter  like  a  sleeve  with  a 
tick  wall. 

The  advantages  of  the  above  described  connector 
30  are  that  signal  voltages  are  established  directly  in 

the  casing  6  without  having  to  insulate  the  upper  and 
lower  parts  from  each  other.  At  the  same  time  it 
works  independently  as  an  impedance  transformer 
and  permit  transmission  from  the  transmitter  at  a 

35  higher  voltage  level  and  with  reduced  loss.  The 
receiver  2  is  shown  in  detail  schematically  in  Fig.  8 
and  consists  of  the  electronic  unit  20  of  the  receiver 
which  cancels  noise  and  demodulates  the  signals, 
the  battery  unit  15  for  the  supply  of  energy  to  the 

40  receiver  and  for  transmitting  the  information  by 
means  of  the  acoustic  transmitter  22  and  its  aerial 
23.  The  receiver  is  connected  to  the  casing  6  by 
means  of  the  contacts  7  which  forcibly  are  pressed 
into  the  casing  and  thus  creates  an  interface 

45  between  the  receiver  and  the  casing  with  little 
resistance. 

The  signal  from  the  casing  6  is  measured  in 
relation  to  a  system  with  reference  to  the  propor- 
tions  of  the  electrodes  8  arranged  on  the  sea  bed 

50  and  a  vertical  electrode  9.  The  horizontal  reference 
electrodes  8  are  lying  on  the  sea  bed  in  precise 
orientations  as  shown  in  Fig.  19,  with  an  angular 
distance  of  120°.  The  vertical  electrode  9  is  formed 
like  a  floating  rope  with  a  built  in  electrode  and 

55  extends  straight  up  from  the  receiver  2  some  meters 
above  the  sea  bed  3.  The  reference  electrodes  are 
build  for  reducing  noise  in  the  signal  frequency 
band. 

To  the  receiver  2  signals  arrive  from  the  casing  6 
60  and  the  sea  bed  electrodes  8.  The  three  reference 

signals  are  added.  The  vector  sum  thereby  achieved, 
is  ideally  zero  and  is  used  as  a  reference  point  for  the 
signal  from  the  casing  6.  To  the  receiver  2  a  signal 
also  arrives  from  the  vertical  electrode  9.  This  is  used 

65  in  an  adaptive  filter  in  order  to  suppress  the  vertical 

4 
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component  in  the  geoelectromagnetic  noise  in- 
duced  in  the  casing.  The  signal  from  the  casing  is 
amplified  and  filtered  for  the  noise  components 
laying  near  the  signal  frequency.  Then  the  signal  is 
compared  with  the  signal  from  the  vertical  elec- 
trode  9  and  the  filter  II  as  shown  in  Fig.  10  and  is 
automatically  adjusted  in  order  to  minimize  the 
difference. 

When  the  transmitter  1  in  the  oil  well  is  started,  the 
suppressed  transmitter  signal  is  added  to  the  noise 
which  naturally  is  induced  in  the  casing  6  and  which 
the  receiver  2  is  adjusted  to  cancel.  This  results  in 
the  fact  that  the  filtered  signal  into  correlator  will  be 
relatively  pure. 

In  the  receiver  2  the  filtered  input  signal  is 
correlated  with  an  built  in  time  reference  signal.  This 
is  built  up  from  an  ultra  stable  oscillator  and  a 
synthesizer  of  the  same  type  as  provided  for  the 
transmitter  1.  The  reference  signal  is  indicating  to 
the  correlator  exactly  when  the  signal  from  the  oil 
well  is  expected  to  be  received.  By  means  of  the 
filter  III  the  curve  is  adjusted  in  the  same  way  as  the 
signal  is  altered  through  the  transmission  via  the 
casing  6.  When  the  signal  from  the  oil  well  is 
received,  the  correlator  will  both  indicate  how  the 
signal  pattern  will  look  like  and  how  much  the  time 
reference  should  be  adjusted  in  order  to  obtain 
maximum  correlation. 

The  time  reference  is  adjusted  and  likewise  the 
reference  signal  is  adjusted  so  that  the  curve  form 
will  be  correct  by  all  changes  of  the  signal.  The 
adjusted  reference  signal  is  used  to  verify  if  the  first 
hypothesis  of  the  signal  pattern  is  correct,  after 
which  the  oscillator  is  adjusted  in  such  a  way  that  the 
time  reference  will  be  the  best  possible  for  the  next 
sequence  to  be  received. 

Claims 

1  .  Method  for  transmitting  measuring  data  to 
the  surface  from  a  oil  well,  CHARACTERIZED  IN 
cyclic  to  transmit  electromagnetic  signal  from  a 
clock  activated  transmitting  unit  in  the  oil  well, 
the  signals  comprising  data  for  registrated 
parameters,  using  the  casing  of  the  oil  well  as 
transmission  line,  up  to  a  receiver  unit  arranged 
at  the  upper  end  of  the  oil  well,  which  receiver 
unit  is  activated  by  a  receiver  clock  syn- 
chronized  by  the  transmitter  clock,  for  receip- 
tion  corresponding  with  the  cyclic  activation  of 
the  transmitter,  and  where  the  signals  received 
by  the  receiving  unit  are  filtrated  for  electro- 
magnetic  noise  and  the  filtrated  signals  are 
transmitted  from  the  receiver  unit  to  a  receiving 
unit  activated  in  a  corresponding  cyclus  and 
arranged  on  the  surface. 

2.  Method  according  to  claim  1,  CHARAC- 
TERIZED  IN  transmitting  the  signals  filtrated  by 
the  receiver  unit  acoustically  to  the  surface. 

3.  Method  according  to  claim  1,  CHARAC- 
TERIZED  IN  transmitting  the  signals  filtrated  by 
the  receiver  unit  via  a  cable  to  the  surface. 

4.  Method  according  to  claim  1-3,  CHARAC- 
TERIZED  IN  registrating  electromagnetic  noise 
in  centric  arranged  vertical  electrodes  adjacent 
reference  electrodes  arranged  at  the  upper 

5  portion  of  the  oil  well  for  filtration  in  the  receiver 
unit  of  the  received  signals. 

5.  Apparatus  for  transmitting  measuring  data 
to  the  surface  from  an  oil  well,  CHARAC- 
TERIZED  IN  the  apparatus  comprising  a  trans- 

10  mitter  (1)  adapted  for  installation  in  the  oil  well, 
comprising  a  censor  portion  (14)  for  measuring 
of  parameters,  a  clock  for  true  time,  a  transmit- 
terunit  (13),  batteries  (15)  and  connections  (10, 
11)  for  establishing  electrical  connection  with  a 

15  connection  device  (12)  arranged  in  the  casing, 
and  a  receiver  (2)  for  intallation  at  the  upper  end 
of  the  oil  well,  comprising  a  receiver  electronic 
unit  (20)  for  receiption  of  signals  from  the 
transmitter  (1)  and/or  filtrating  noise  from  the 

20  signals,  batteries  (15),  a  transmitter  (22)  for 
transmitting  the  filtrated  signals  to  the  surface, 
and  connections  (7)  for  establishing  contact 
between  the  receiver  (2)  and  the  casing  (6). 

6.  Apparatus  according  to  claim  5,  CHARAC- 
25  TERIZED  IN  the  connection  device  (12)  com- 

prising  an  insulating  bell  for  deviding  the  casing 
(6)  in  an  upper  and  an  lower  portion  where  the 
connection  device  provides  an  insulation  bet- 
ween  both,  whereby  the  upper  connections  (10) 

30  on  the  transmitter  (1)  have  contact  with  the 
upper  portion  of  the  casing. 

7.  Apparatus  according  to  claim  5,  CHARAC- 
TERIZED  IN  the  connections  (10,  11)  of  the 
transmitter  (1)  being  connected  with  an  induc- 

35  tion  coil  (7)  comprising  an  inner  iron  core  (28), 
which  coil  being  toroidly  wound  around  a 
portion  of  the  casing  (6). 
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