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During the recent development of the fire-flood 

o]I recovery processes, one of the first problems 

that had to be answerecl \i’;is 110~~ to initiate conl- 

bustion. It was found that quite often certain 

crude oils were difficult to ignite even in the Ii%- 

boratory experiments, and the problems \vere 
m:ignifiec‘l in field cases. Just \vhy certain oils al‘? 

more or less susceptible to combustion than other 

oils of oil bearing formations is not preciscl~~ 

known; but because of this, seireral ignition 

methods have been developeci and ignition equip 

ment has been inlpro\~ed. Tksignetl teJll[~eJ‘~ltUr‘~~ 

Ie~els can be obtained and the he:it @ncrating 

capabilities of ignition ecluipment is sufficient to 

meet almost any resewoil- condition. 

The planning of projecal i,qnition is ;ictuall? 

JllOJ’c’ inll.‘Ol’taJlt -thJl thC’ Jll;lJl>’ Ol,CJYi( iOJl:il CiC- 

tails associated \vith initiating c3mbustion. If. 

for this tliscussioJl. the prol,leJlls of IveIl ;lJ.J’d>’ 

;I nci inject ion \fvell Ioc~atiOns are omit twi the 

specific problem then is just \vhe~x~ shoul~l conl- 

bustion be initiated to reallzc maximum oil IX- 

co\.ery. Questions that usu;3lly arise are: (1 I sin- 

gle or multiple sand sec,tion. (2) perme;lbilit? 

Lrariations. (3) shalt sepat.;it ions lwtivccn zones. 

(4) sh;1lc or iIll~~et‘Illc~;r~Jl~~ Sclmtxt ion \\,itllin IJart- 

IC’Ui;iJ’ zones. t.5) t‘c~;(‘l‘\‘olt‘ ;ll1(1 oil c~l~;lt~;tc~tc~t.isri(~~. 

tf) fluici SiltllI’~l~iOtl ciislt~Jl~Iitior~s. c>t(, ‘I’IIo (I(*- 

t;lIIccl S(U~l~’ of t II0.q~ ;1ncl ot ll(~l~ l’~~1;11(Yl f;rc~tol~.~ 

11.‘;11;1~1~’ lll;lk(‘S t/1(, Illj~V’ti~~ll c~OJJl~,k‘tiOtl ltltc‘t’\‘;ll 

fdJt.1~. ol)\.ious 



40 KW in size. The heater temperature is con- 
trolled by means of thermocouples on the heater 
or in a thermowell pipe beside the heater. By 
positioning the heater at various depths. all sdc- 
tions of the well bore can be heated. 

In the gas burner system, gas is injected down 
the tubing while air (about 80 to 90 per cent ex- 
cess air) is injected down the casing annulus. The 
gas is ignited and burns inside a heat-shield, thus 
protecting the well casing from damage. Air 
flows around and through the hezit-shield trans- 
ferring heat down the hole to the formation. 
Numerous safeguards are observed and explo- 
sive limits of a gas-air mixture are never ap- 
proached at any time during the operation. 

Gas ignitions ~‘a11 be c.onducted at high pres- 
sure and ha\,e been carried out at depths of at 
least 7000 ft. The heat generation rate is control- 
led by the air and gas injection rates, with a 
maximum heat release of IO MMBTI’ Day rec- 
ommended. With constant air rates the air temp- 
erature at down-hole conditions is controlled by 
adjusting gas rates, or if using electric.al heaters, 
by adjusting the power supply. After well bore 
temperature stabilizes, the air temperature be- 
low the heater is \:ery near the adiabatic temper- 
ature estimated from heat supplied by the igniter. 
Maximum temperature control can be obtained 
from down-hole temperature measurements and 

these are recommended wherever possible. 
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