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The California Ammonia Co. operates an a i r  
separation plant for the production of nitrogen gas a s  
part of i t s  ammonia plant facilities located at  Lathrop, 
Calif. 

M e d i u m  pressure steam reforming 

The over-al l  process  for ammonia production 
is  medium pressure  steam methane reforming (150 
Ib. / sq .  i n . )  followed by shift conversion, mono- 
ethanolamine scrubbing for C 0 2  removal, and compres-  
sion to 350 lb.  / s q ,  in .  for the separation of carbon 
monoxide and residual methane in a liquid nitrogen 
wash unit. The hydrogen-rich synthesis gas i s  then 
compressed to 3,000 lb. / sq .  i n . ,  the operating p r e s -  
sure of the ammonia synthesis unit. Additional pure 
nitrogen i s  a lso compressed to 3,000 lb.  / s q .  in .  and 
the required hydrogen-nitrogen ratio i s  maintained by 
regulating the amount of 3,000 lb .  / s q .  in. nitrogen 
added to the synthesis.  The general system i s  i l lus-  
trated in Figure 1.  A simplified flow diagram of the 
air  separation plant i s  shown in Figure 2. The a i r -  
nitrogen compressor  flow sheet i s  shown in Figure 3.  

Crude hydrogen i s  produced by reacting natural 
gas and steam over a nickel catalyst.  The reformer 
furnace generates i ts  steam supply in a waste heat 
boiler and i s  fed with natural gas through regulating 
valves direct  f rom the high pressure transmission 
line. The reformed gas passes  through the shift con- 
v e r t e r ,  MEA absorber and miscellaneous heat ex- 
change to a r r ive  a t  the suction (100 lb. / sq .  in. and 
100°F. ) of the mult iservice,  multistage compressors .  
The crude hydrogen (about 90% hydrogen, 2% nitrogen, 
(from the natural gas)  3% carbon monoxide and 5Yo 
methane), i s  compressed to 350 lb. / sq .  i n . ,  washed 
with caustic and dried before going to the nitrogen 
wash unit. 

M o d e r a t e  speed compressors 

All of the compressors  a r e  of moderate speed 
(360 rev.  /min .  X 12-in. stroke, and 300 rev.  /min-.X 

14-in. stroke) driven b y  synchronous motors .  The 
plant i s  basically a one t rain plant except that a l l  com- 

pressor  services a re  provided a s  two 50% units. 50% 
of the air  (three stages to 250 lb. /sq.  i n . )  and 5070 of 
the nitrogen (five stages to 3,000 lb .  / sq .  in.) service 
a re  combined on each of the multiple service a i r -  
nitrogen compressors .  

The plant i s  located in  a r u r a l  a r e a  with mini- 
mum contamination of the feed a i r .  The a i r  i s  washed 
with caustic after compression, chilled, and dried over 
activated alumina. The cool d r y  a i r  at about 40°F enters  
the main heat exchangers of the a i r  plant. These ex- 
changers a re  two identical units in parallel but a re  
manifolded without isolation valves . There i s  a butter - 
fly valve on the inlet a i r  to each unit for flow distribu- 
tion. All of the product gas s t reams  pass  counter- 
current to the incoming a i r .  The major portion of the 
chilled a i r  passes  through turboexpanders to provide 
the necessary refrigeration of the system. A small 
portion of the a i r  by-passe s the expanders, and i s  
further cooled and liquefied by the product s t reams  in 
the liquefier exchanger. It i s  then subcooled in a r e -  
boiler coil in the base of the high pressure  tower 
before being flashed through a control valve into the 
tower a t  the liquid feed t r a y .  

Product purity 

The rich liquid a i r  f rom the bottom of the high 
pressure tower (containing 35 to 4070 oxygen in nitro- 
gen) i s  passed through a silica gel filter for hydro- 
carbon removal, then through the argon condenser of 
the argon side column, and on into the main feed t ray  
of the low pressure column. Nitrogen reflux i s  drawn 
from the top of the high pressure column, subcooled by 
heat exchange with the product nitrogen gas and feed to 
the top of the low pressure column. 

Pure nitrogen product gas (99.995%) i s  removed 
from the top of the low pressure  column and 9870 
oxygen gas i s  removed from base just below the f i r s t  
t ray.  A waste gas s t ream i s  removed several  t rays 
down from the top to smooth out the variations and 
surges of the system. 
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Figure 1 .  Simplified flow sheet of the ammonia plant of California Ammonia Co. 

Repair of a leaking tube 
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On November 3, 1963, the ammonia production 
was stopped to repair a leaking tube in the waste heat 
boiler.  The main exchanger of the a i r  separation plant 
had been derimed the previous month so  the air  plant 
was kept running at  a low rate during the shutdown to 
provide purge nitrogen. An attempt was made to derime 
two exchangers in the nitrogen wash unit which were 
showing a loss  of exchange. During restarting opera- 
tions on the morning of November 7th one of these ex- 
changers showed evidence of plugging. A further derime 
operation was started in the nitrogen wash unit. 

The reformer furnace was in operation at  low 
rate .  The crude hydrogen was being vented at  the 
inlet of the compressor .  No hydrogen was being com- 
pressed either to the 350 lb. / sq .  in. nitrogen wash 
level or to the 3,000 lb. / sq .  in. synthesis level.  

The air  plant has been in continuous operation 
and functioning normally. The output from the nitrogen 
compressors was running above 1,500 lb. / sq .  in. 
gauge. A small amount of the compressed nitrogen 
was being vented, the main part was recycled back to 
suction. 
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Shortly before 11:OO a . m .  on November 7, 
1963, the temperature of the inlet a i r  to the a i r  
separation plant turboexpanders rose about 50°F in 

E *  c A  

approximately 15 minutes. At the same time there 
was a r ise  in the a i r  pressure to the a i r  separation 
unit and a r ise  in the high pressure column pressure.  
Simultaneously the oxygen impurity in the product 
nitrogen started to r i se .  The oxygen analyzer on the 
product nitrogen had been running about 60 ppm oxygen. 
It rose to full scale of 200 ppm in about four minutes. 
The operator then switched to the secondary scale of 
0 to 1,000 ppm. The analyzer then started indicating 
400 ppm oxygen and continued to r ise  to full scale of 
1,000 ppm over a period of about two minutes. At 
this point the operators isolated the nitrogen system 
from the ammonia synthesis unit and the nitrogen wash 
unit. 

The limit of the analyzer was 1,000 ppm of 
oxygen. This was reached in approximately six 
minutes from the beginning of the upset. Eight 
minutes l a te r ,  or a total of about 14 minutes from the 
initial indication of increasing oxygen by the analyzer, 
both of the nitrogen compressors  were blown apart  by 
an exp1.osion. 

The extent and type of damage would indicate 
that a detonation apparently took place simultaneously 
in  the fourth stage cylinder and the fifth stage af ter-  
coolers and separators of both compressors .  The nitro- 
gen section of each compressor was almost a total loss .  
Four men were in the building, a l l  of whom suffered 
shock, eardrum damage and varying degrees of cuts 
and abrasions. One of the four suffered a concussion 
and required hospitalization for a few days. All have 
recovered and a re  back to work. 

Figures 4 to 10 show the extent of the damage. 
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Figure 2. Simplified flow diagram of the a i r  separation unit. 
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Figure  3 .  A i r - n i t r o g e n  compressor  flow s h e e t .  



boiling of the liquid oxygen in the base of the low p r e s -  

Figure 4.  View of north side of C - 3 0 1 A  looking east. Fifth- 
stage 3,000 1b.lsq.in. gauge nitrogen cylinder in foreground. 

Source of ign i t ion  a n d  fuel  

The source of ignition could be from heat of 
compression plus possible rapid oxidation of activated 
particles on the walls of the pipes o r  separators .  

The fuel for the explosion could be hydrogen or  
lubricating oil and lubricating oil vapor from the r e -  
cycled gas.  The plant was in start-up conditions with 
the crude hydrogen and synthesis gas compressor 
cylinders on by-pass. There was some residual hydro 
gen in the nitrogen wash and ammonia synthesis unit 
but, due to the time interval between isolation of the 
compressors  and the explosion, it  i s  believed that 
lubricating oil vapor, rather than hydrogen, was the 
most likely source of fuel. 

Source of o x y g e n  

The source of oxygen was a rapid and gross  loss  
of purity of the product nitrogen from the air  separa-  
tion plant. This loss  of purity was the end result of a 
chain of reactions set up by a malfunction of the main 
inlet exchangers , resulting in a loss  of heat exchange 
which carr ied heat into the high pressure tower 
causing a vaporization of liquid in the tower, an in- 
crease in tower p ressure ,  and a lowering of liquid 
level in the high pressure tower bottom. This lowering 
of liquid level caused the control valve on the rich a i r  
feed to the low pressure column to close allowing a 
substantial reduction of liquid on the t rays of the low 
pressure  column simultaneously with the increased 
heat input f rom the high pressure column through the 
reboi ler .  This increasing heat load caused a rapid 

sure column. The oxygen vapor rising up through the 
t rays countercurrent to a sharply reduced liquid down- 
flow i s  believed to have resulted in a breakthrough 
with a consequent rapid build-up of oxygen in the prod- 
uct nitrogen. 

Prior exchanger d a m a g e  

The main inlet exchangers were damaged on 
April 10, 1961, by a carryover of caustic solution 
f rom the wash tower. Two small leaks were found in 
the air  section after washing and testing. One leak was 
to the oxygen product and was repaired by welding up 
one of the twenty parallel a i r  passages. The other leak 
was to the waste nitrogen passage and due to the small 
s ize,  no repair was made. The unit was placed back 
in operation on April 20, 196 1. 

A new replacement exchanger was ordered in 
April, 1961, due to the uncertainty of the performance 
of the repaired unit. The plant was running satis- 
factorily when the new exchanger arrived and it was felt 
that the over al l  performance did not warrant the down 
time to install a new unit. 

The air  separation plant continued to operate 
satisfactorily until the malfunction of November 7 ,  
1963. The efficiency of the exchanger during this 
period was down somewhat a s  measured by the warm 
end temperature approach. The operators have at 
times experienced trouble in maintaining the optimum 
temperature balance which has necessitated several 
adjustments and readjustments of the butterfly valves 
on the a i r  inlet 

Figure 5 .  View of north slde of C-301A looking east. Second- 
stage 160 l b . / s q . i n .  gauge ni t rogen cyl inder  i n  fo reg round .  



Substantial f low shift 

The malfunction of November 7 ,  1963, was 
apparently a sudden substantial flow shift of the inlet 
a i r .  Subsequent flow testing has indicated a much 
greater p ressure  drop on the a i r  passages of one side 
of the parallel unit versus the air  passage of the other .  
This condition could be caused by collapsing or shifting 
of the internal extended surface, however, the unit has  
not yet been cut open to verify this point. 

A new main inlet exchanger set and by-pass 
liquefier exchanger have been installed and the plant 
was back in full operation on January 17, 1964. 

Safety improvements 

It i s  assumed that a source of ignition always 
exists in an operating reciprocating compressor with 
a 3:l or higher compression ratio. Therefore, efforts 
have been directed at  eliminating or reducing possible 
fuels and preventing the oxygen concentration f rom 
rising above a predetermined level while the compres - 
sor i s  under p ressure .  

Hydrogen  contamination 

Possibility of hydrogen contamination i s  r e  - 
duced by addition of second high pressure check valves 
shown a s  (2)  in Figure 3 .  The original check valve i s  

Figure 7 .  View of 250 lb./sq.in. gauge air separator. Dam- 
age to nozzle and outlet line from external force. No internal 
damage to air system. 

shown at  (1) .  Hydrogen contamination from the ni t ro-  
gen wash unit i s  reduced by addition of check valve 
shown at  (3),  the elimination of the intermediate inter - 
stage compressor connection and the addition of a two 
stage letdown to the 300 lb.  I sq .  in. nitrogen purge 
system. Also, the recycle line now enters  on the 
branch line leading to the low pressure  vent so that 
any recycled gas will be vented preferentially. This 
will provide a reduction of recycled oil vapors a s  well 
a s  minimizing possible hydrogen contamination. It i s  
planned to switch to a minimum lubrication system 
using specially compounded Teflon piston rings and p i s -  
ton rod packing rings a s  a further step to reduce oil 
vapor contamination. Also, operating instructions a r e  
being changed to require maximum high pressure  vent- 
ing with minimum recycle. This will help to keep the 
system continuously purged of possible fuels.  

O x y g e n  contamination 

Figure 6 .  View of the south side of C-301A looking east. 
Fourth-stage 1 , 2 0 0  Ib./sq.in. gauge nitrogen cylinder in fore- 
ground.  

Oxygen contamination will be controlled by the 
addition of a second dual range oxygen analyzer .  The 
normal range will cover 0 to 2,000 ppm and the high 
range will cover 0 to 1% oxygen. This instrument i s  
set up to continuously monitor the product nitrogen 
header from the air  separation plant. It will a la rm at 
75% of full scale (1,500 ppm of oxygen) and automat- 

ically switch over to the high scale. Then if the instru-  
ment again reaches 75% of full scale ,  (7,500 ppm of 
oxygen) it  will open a normally-closed relay inter-  
locked with the switch gear of the synchronous motors ,  
to shut down the compressors .  Th i s  will  automatically 



Figure 8 .  View of fifth-stage 3,000 lb./sq.in.  gauge nitrogen Figure 9 .  View of piping at control board. Note puncture of 

aftercooler. Note rupture of 2-in. Schedule 160 line. building column. 

prevent  the  oxygen concentra t ion  f r o m  reaching 1% 
when the c o m p r e s s o r s  a r e  running under p r e s s u r e .  
Note: Th i s  a r r a n g e m e n t  r e q u i r e s  a by-pass  for  s t a r t -  
up conditions.  Th i s  by -pas s  i s  provided by a n  automat-  
i c  p r e s s u r e  switch r e l a y ,  no rma l ly  closed below 
100 l b .  / sq .  i n .  gauge.  and open above 100 l b .  / s q .  in .  
gauge,  ins ta l led  in ~ a r a l l e l  with the analyzer  switch.  
In o r d e r  f o r  the power t o  the  c o m p r e s s o r  m o t o r s  t o  be  
in t e r rup ted ,  both of t hese  r e l a y s  m u s t  be open. Thus ,  
on s tar t ing  the analyzer  r e l ay  wi l l  be  open, but the 
p r e s s u r e  r e l ay  wi l l  b e  c losed a s  long a s  the n i t rogen 
cyl inders  a r e  unloaded (below 100 l b .  / s q .  i n .  gauge) .  

When the n i t rogen product  contains l e s s  than 
0 .75% oxygen (7 ,500  ppm) the analyzer  r e l ay  wi l l  
c lo se .  The n i t rogen c o m p r e s s o r  can  then be  loaded 
above 100 lb .  / s q .  in .  gauge.  If the oxygen content of 
the product n i t rogen should now r i s e  above 7,500 ppm, 
the analyzer  r e l ay  will  open. If the d ischarge  p r e s s u r e  
i s  s t i l l  above 100 l b .  / s q .  in .  gauge, both r e l ays  will  
be  open and the c o m p r e s s o r s  will  shut down. 

Reference  i s  made to the r epo r t  published by the 
Compres sed  Gas  Associa t ion  "papers  p re sen ted  a t  the 
Air Separation P lan t  Safety Symposium," October 16- 
17,  1962, pages  60, 61, and 62 for information on the 
safe operating level  of oxygen in nitrogen gas  c o m p r e s -  
s o r s  
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DISCUSSION 

BUTIKOFER-American Oil: I want to comment  on a 

low temperature  separa t ion unit that exis ts  i n  the Calu- 
met  Nitrogen Products  Co. plant that Amer ican  Oil 
ope ra t e s .  This happens to be  one of the problems that 
has  given u s  a lot  of concern .  

Now what we have done the re  i s  to es tabl ish  a 
shutdown l imi t  on i t  of about 750 ppm oxygen in  the 
nitrogen going to the nitrogen c o m p r e s s o r s .  If we 

r each  that l imit ,  a l l  t h ree  nitrogen c o m p r e s s o r s  and 
the nitrogen supplied to the synthes is  gas  for ra t io  ad-  
justment a r e  tr ipped in the main  control  room manu- 
a l ly .  We thought about using automatic t r ip s  for  this,  
but felt  that  i t  might induce an  ins t rumentat ion fa i lure  
which would s t i l l  ge t  us into trouble,  s o  we do this 
manually.  

REYNOLDS-Standard Oil  of California: I jus t  wanted 
to comment that I did get a chance to s e e  the Best  plant 
approximately a month a f t e r  the explosion. It was  
p re t ty  well  cleaned up but not a l l  the damage had been 
repai red,  and I was  v e r y  i m p r e s s e d  by  the fo rce  of the 
cxplosion. The re  was  one ve r t i ca l  16-in.  H-beam 
which was completely seve red  just  below floor level.  
In the case  of the s tee l  s e p a r a t o r s  o r  pulsation bottles,  
one of those was  torn  a p a r t  with such fo rce  that two 
pieces ,  about 6 o r  8 in.  i n  d i ame te r ,  I would say,  and 
about 1 i n ,  thick, were  thrown in  opposite d i rec t ions  
200 o r  300 it . ,  or  poss ibly  m o r e .  It was  r ea l ly  a m i r a -  
c l e  that nobody was  hur t  any worse  than they w e r e .  I 
think the most s e r ious  in jury  was  f r o m  a piece of the 
t rans i te  roofing falling on the head of a man who was 
outside the building. 

WALTON-SunOlin: One of the things mentioned i n  
some  of the previous talks was  the importance  of in-  
s t rument  reliabil i ty.  Pa r t i cu la r ly  one of them that was 
mentioned was thermocouples in  secondary r e f o r m e r s .  
This i s  something that gives us  considerable  concern .  
In our  par t icular  secondary r e f o r m e r  we u s e  oxygen 
instead of a i r ,  but o therwise  i t s  opera t ion i s  the s a m e .  

Our thermocouples a r e  platinum couples in  the 
hot zone, and they only l a s t  about two months.  In fact ,  
in the l a s t  couple of weeks  of those two months, they 
tend to be  r a the r  e r r a t i c .  Th i s  i s  not only expensive 
but i t ' s  a l so  wor r i some .  The wells a r e  304. We a r e  
changing them to Incoloy. I don ' t  know whether this i s  
going to help any o r  not.  W e ' r e  going to change these 
wells on the October 1s t  shutdown. I ' d  be in teres ted  in  
any comments  that anybody has  on re l iabi l i ty  of t h e r -  
mocouples in  secondary r e f o r m e r s .  

ELLIS-DuPont: I 'd  l ike to a s k  m o r e  about Incoloy 
fa i lure  of the e l l  that  M r .  Wilson mentioned, because 
t h e r e ' s  a g rea t  tendency to go to this ma te r i a l  to r e -  
place the 330 s ta in less  s t ee l  that fail  by s igma  phase 
formation. Can you desc r ibe  the fa i lure  any m o r e ?  

WILSON: No, I c a n ' t  desc r ibe  i t  any m o r e  than to pass  
along what Mr .  Rodgers told m e  in a v e r y  shor t  con- 
versa t ion.  He said that the or ig inal  Incoloy 800 header  
was  not annealed, and the second one wasn ' t  solution 
annealed, therefore ,  he felt  that  this was  an  important  
point. 

CROYSDALE-Farmers Chemical  Assn.  ( F o r m e r l y  
with Bes t  Fe r t i l i ze r ) :  The Incoloy failed bas ical ly  on 
the tentative specs ;  the or ig inal  s t r e s s  data  were  in-  
c o r r e c t .  

Anonymous: This i s  r ight .  That s t r e s s  level  had r e -  
duced I think in  the pas t  t h ree  y e a r s .  It was  down to 
1500 l b . / s q . i n .  

CROYSDALE: The header  ballooned bas ical ly .  

Anonymous: I want to mention a caution in r e g a r d  to  
th is .  The re  i s  some  tendency to use  the Incoloy f i l l e r  
on this mater ia l ,  and with the packing you can  get into a 
precipitation phenomenon and the welds will c r a c k  on 
you. It i s  bet ter  t o  u s e  the  Incoloy coated e lec t rode,  
which has  a lower t i tanium value, and will not c r a c k  on 
you. 

WILSON: The header  did not balloon. It apparent ly  w a s  
not a s t r e s s  condition i n  th i s  case .  I ' m  assuming th is  
f r o m  what l i t t le I know about the accident.  

SORRELL-M. W. Kellogg: With due r e spec t  to Incoloy, 
they have developed a new elect rode,  which i s  p r e f e r -  
able to a l l  these  Incoloy a ids  and s o  on, and specifi-  
cally, an  Incoloy e lec t rode,  and I think that that should 
be noted. 

ELLIS: How much exper ience  do we have with the 182 
rod o r  the 82 rod that has  been suggested for  the Inco- 
loy welding. When you use  this,  they recommend that  
you s t i r  i n  about 7570 of the pa ren t  me ta l  to get a good 
consti tuent t he re .  Have you experience with the 182 o r  
the 8 2 ?  

We've been just  a l i t t le bit  cautious, w e ' r e  going 
ahead with the rod without too much experience on the 
other ma te r i a l s  and i t ' s  working for  s eve ra l  y e a r s .  

STAFFORD-Farmers  Chemical Assn.  I was  going to 
comment  on the thermowel ls  in the secondary r e f o r m e r .  
We had the s a m e  problem,  and one of the solutions I 
fee l  i s  t o  shor ten  your thermocouples s o  that they only 
extend into the bed approximately 6 in .  This does not 
affect e i ther  t empera tu re  sensing o r  re l iabi l i ty .  

iMCMAHON-Collier Carbon & Chemical: While we a r e  
d iscuss ing the subject of compresso r  fa i lures ,  I would 
like to r e p o r t  an  incident which occur red  recent ly  a t  
our B r e a  plant.  We suffered a detonation-type f a i lu re  
in  the fourth-stage discharge  sys t em of a p r o c e s s  a i r  
c o m p r e s s o r .  

Historically,  numerous  r epor t s  have been made 
a t  previous symposia  concerning this subject.  R e p r e -  
sentatives of our  company have c a r r i e d  r epor t s  back  
and we have reviewed our operating p rac t i ces  v e r y  
thoroughly-or s o  we thought. 

We felt that our annual cleaning with s t e a m  and 
TSP were  adequate to avoid this type failure i n  our  
equipment.  However, af ter  nea r ly  ten y e a r s  of o p e r a -  
tion, i n  Janua ry  l a s t  year  we experienced a detonation- 
type fa i lure  in  ou r  sys t em.  So we have again reviewed 
a l l  of our  p rac t i ces ,  and a f t e r  considerable study we 
have switched f r o m  the use  of conventional hydrocarbon 
lubricant to the use  of synthetic lubr icant .  

We considered converting our c o m p r e s s o r s  for  
operation without lubrication. However, we didn ' t  fee l  
that t he re  was  enough p rac t i ca l  experience to convince 
us to go in that d i rec t ion.  We hope to hea r  a good dea l  
m o r e  about that ,  

We would a l so  be in teres ted  in getting informa-  
tion f r o m  this group regarding the tendency of synthetic 
lubricants to decompose in  the presence of caus t i c .  I 
know the re  has  been some  discuss ion on this subject 
during previous meet ings .  I would like to hea r  whether 
there  have been any new developments in the pas t  y e a r ?  

LARUE-Spencer Chemical: In reference  to the d i s c u s -  
sion of synthetic lubr icants ,  perhaps  I can p resen t  a 
l i t t le background which may prove interesting. W e  



were  one of the f i r s t  plants to use  a phosphate e s t e r  
synthetic lubricant.  In e a r l y  1956, two a i r  compressor s  
were  converted to a synthetic lubr icant .  These  com- 
p r e s s o r s  discharge a i r  a t  630 l b . / s q . i n .  gauge into a 
1,000 ton/day a i r  plant.  This was done in an  effort  to 
eliminate the f i r e s  and explosions which had been oc-  
curr ing in the a i r  d ischarge header s  and the a f t e r -  
coo le r .  F r o m  1956 to August, 1964, no problems were  
experienced with the lubrication sys tem on the a i r  com- 
p r e s s o r s .  Several yea r s  ago the centrifugal compres -  
s o r  which provides the a i r  to the suction of the two r e -  
ciprocating a i r  compressor s  tripped. The two recipro-  
cating compressor s  were  inadvertently left on the line, 
so  there  was a suction p r e s s u r e  of approximately 5 
l b . / s q . i n .  gauge to the compressor  while a back p r e s -  
s u r e  of 600 lb . / sq . in .  gauge was s t i l l  being maintained 

into the a i r  plant.  One can vividly imagine the t r emen-  
dously high compress ion ra t ios  which were  present  for 
a shor t  per iod.  There  i s  a multiple temperature  r e -  
co rde r  for various points on the a i r  header ,  and during 
this period the temperatures  approached 500°F .  Under 
these ex t reme  and seve re  conditions, no f i r e s  o r  ex-  
plosions occur red .  Thus, we were  lulled into a fa lse  
sense  of secur i ty  by the long trouble-free run and the 
exper ience just  re la ted.  

In August, 1964, a f i re  occurred in  the second- 
stage af tercooler .  F r o m  the products of combustion 
and res idue ma te r i a l  found in  this exchanger,  we 
strongly suspect that a breakdown occurred on the syn- 
thetic oil .  I would be v e r y  in teres ted to hear  any com- 
ments  f r o m  others  on whether anyone e l se  has  exper i -  
enced anything of a like nature .  
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