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RESEARCH DEPARTMENT 

RIFLE. COLORADO 81650 

R. H. CRAMER 

PROGRAM MANAGER 

OIL SHALE RESEARCH CENTER 

July 19, 1967 

F'ile 108.05 

G. A. Blaine Sinclair Research, Inc. 
R. 'Ii. Elli.ngton - Sinclair oil and Gas Company 
K. 	 N. Elliott Mobil Oil Corp0ration 

Att: w. w. Hamilton 
Att.: F. E. Ray 

E. J. Noll - Hobil Oil Corporation 
R. Hung.::m - Pan Americcm Pet.roleum Corporation 
B.. L. Schulman - Esso Research and Engineering Company 
D. c. Smith - Phillips Petroleum Company 
J. H. Smith Continental Oil Company 
R. V. Smith - Phillips PetrolGum Cornpc.ny 
W.o. 'l'z.f f - Humble Oil ar~c1 Refining Company 

Gentlemen: 

'l'his I-Jt. tcr with attacl1ments covers operations on Rotort I'~o. 3 
fro!.l Runs P~('CI046 through C1049-l0. These runs repr.esent 
17 1/2 days of continuous operations with full range (1/4 to 
2 1/2 incil) oil shale. Successful operations· were obtain2d at 
nominal 300, 400 and 500 lbs/(hr) (ft2) mass rates with raw 
shale Fischer Assays from 26.9 to 30.2 gallons per ton. Stai.:>le 
operations ~lere obtained with and \..i thout hot dilution gas at 
the 300 mass rate conditions. Hot air was used in all operations, 
without dilution, primarily to insure even air distribution in 
the air headers. The following averaged yield data wer-e obtained 
with the 1/4 to 2 1/2 inch shale. 

Shale Rate, lbs/ {~u:JJ!t 2 ) Dilution 

300 Yes 85.5 
300 No 85.9 
400 No 82.5 
500 No 82.5 

.f 

'A summary of the Q';i~a is given ill Table 1 along with a IILog of 
Operations" in Table 2. 

http:Cornpc.ny
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Multiple Addressees - 2 -	 July 19 , 1967 

In addition to the normal maintenance items during the turn
around before Run CI046, the following mechanical changes and 
pre-operational checks were made: 

1. 	 Changed the screen size from 1/4 to 3/B inch in the 
crushing plant to handle excessive dust and wet shale 
in order to duplicate the shale size used in Retort 
No.2. 

2. 	 Adjusted feed inlet pipes to give 9 1/2 feet above the 
air distributors. 

3. 	 Installed 13/16 inch orifices in air bayonets for hot 
dilution runs. 

4. 	 Adjusted rolls to give 3 inch opening for 1/4 to 2 1/2 
inch shale. 

5. 	 Checked cold air distribution in each bayonet with 
velomcter. 

6. 	 Installed rotometer on propane feed line. 

7. 	 Made full shale drawdown tests. 

PTCI046 Through CI046-6 With Hot Dilution Gas 

CI046 was started up with 1/4 to 2 1/2 inch shale using the low 
line burner temperature technique and the air equivalent con
stant oxygen consumption procedure with the addition of hot 
dilution gas when the oxygen content. of the vent gas reached 
approximately 4%. The startup was smooth even though there 
was a 15 minute power failure during the early stages. The 
pretest period (PTCI046) and six additional 12-hour balances 
were made at nominal 300 Ibs/(hr) (ft2 ) mass rate, 10,800 SCF/T 
recycle and 2,000 seF/T dilution. The averaged yield for the 
six balances (CI046-1throu1h CI046-6) was 81.7% at actual con
ditions of 299 Ibs/(hr) (ft ) shale rate, 10,000 SCF/T recycle 
(gas loss subtracted), 1,975 SCF/T dilution gas and 5,175 SCF/T 
air rates. '1'he carbonate decomposition was 31.1% with offgas 
temperature of 140 F. 

CI046-7 CI046-9 with Hot Dilution Gas 

After CI046-6 the recycle gas rate was increased with a cor
responding decrease in air rate to control temperatures a'ild 
keep the total gas at the same level. The transition was made· 

------------~....................-~. 
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Multiple A.ddressees - 3 - July 19, 1967 

during Cl046-7 in 12 equal hourly steps to reach nominal con
ditions of 4,700 SCF/T air and 12,000 SCF/T recycle gas. A 
short power failure occurred during the latter part of the 
transition but the unit was put back on stream without di 
ficulty. The average yield for Cl046-7 through Cl046-9 was 
85.5% at actual averaged conditions of 296 lbs/(hr) (ft2) shale 
rate, 4,820 SCF/T air, 11,240 SCF/T recycle gas (gas loss sub
tracted) and 1,850 SCF/T dilution gas rates. The carbonate 
decomposition was 26.6% with offgas temperature of 141 F. An 
unusual reverse in pressure drops occurred during these periods. 
The pressure drop above the air distributor was 0.31 inches 
per foot whereas the average pressure drop was 0.34 inches per 
foot. This could indicate an excessive pressure drop across 
the air distributor. 

PTCl047 Through Cl047-8 without Hot Dilution Gas 

During the latter part of the higher recycle and lower air runs, 
the line burner operations became progressively '¥lorse. '1'he 
pulsing of the flame in the line burner became more erratic 
probably due to coking of the dilution gas in the lines and 
air headers. Rather than shut. dmvn, hot air operation \'laS 

started. Hot air was used to insure even air distribution in 
the air headers. The dilution gas was phased out of the system 
during PTCl047 with a corresponding increase in recycle gas. 
Air rates were also decreased to maintain suitable temperatures 
in the retort. Eight l2-hour material balances (Cl047-l through 
C1047-8) were made with hot air and without dilution gas. Opera
tions 'v'lere good. 

The average yield for Cl047-l thrpugh Cl047-8 was 85.9% at 
actual conditions of 301 lbs/(hr) (ft2), 4,230 SCF/T air and 
13,200 BCF/T recycle gas rates (gas loss subtracted). The car
bonate decomposition was 24.7% and the offgas temperature of 
139 F. The pressure drop above the air distributor was 
higher than the overall pressure drop (0.35 versus 0.37 
per foot). 

slightly 
inches 

PTCl048 Through Cl048-3 With Hot Air 

At the end of Cl047-8, transition to 400 lbs/(hr) (ft2) shale 
rate was made in five equ~l steps. The line burner failed 
several times during the transition period, probably due to 
poor air rate control. Operations were lined out and three 
material balances (Cl048-l through CI048-3) were made at aver
aged conditions of 395 Ibs/(hr} (ft2) mass rate, 4,540 seF/T 
and 12,050 SCF/T (gas loss subtracted) recycle rates. The yield 

- _ .. _----
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Multiple Addressees - 4 - July 19, 1967 

was 82.5%.' No attempt 'vas made to optimize process condit.ions 
to give maximum yield at the 400 mass rate before going to 500 
mass rate conditions. 

PTC1049 Through C1049-l0 With Hot Air 

Transition was made to 500 lbs/(hr) (ft2) in five equal hourly 
steps after the completion of C1048-3. The change was made 
without difficulties to nominal final conditions of 4,500 SCF/T 
air, 11,200 SCF/T recycle and 500 lbs/(hr) (ft2). Ten balances 
were made at the 500 mass rate conditions. The first four 
balances (C1049-l through C1049-4) were made at averaged con
ditions of 493 lbs/(hr) (ft2) shale rate, 4,650 SCF/T air and 
11,450 SCF/T (with gas loss subtracted) recycle gas rates. The 
average yield was 78.5%. . 

The air and recycle gas rates were increased after C1049-4 in 
an attempt to increase yield and balances C1049-5 through CI049-9 
were made. The small increase in air and recycle gas rates may 
have increased the yield. The mass rate increased slightly 
which made the SCF/T even smaller than anticipated. The 
averaged yield was 82.5% for C1049-5 through C1049-9 at 
averaged conditions of 500 lbs/{hr) (ft2) shale rate, 4,690 SCF/T 
air and 11,680 SCF/T (with gas loss subtracted) recycle gas rates. 
Several times during the five balance periods, it became neces
sary to decrease gas rates to control temperatures and bottom 
retort pressures. 

C1049-l0 was a 9-hour balance period in which the recycle rate 
was increased to determine the gas rate limitations with the 
1/4 to 2 1/2 inch shale at 500 mass rate conditions; also it 
was planned to try to dral-v liquid from the bed when approaching 
inoperable conditions. Failure of vacuum pumps prevented this. 
Th~ bottom pressure increased to 20 inches when the recycle gas 
rate reached about 13,500 SCF/T and the air rate about 4,500 
SCF/T. The temperatures beca~e skewed and it was necessary to 
shut down the unit. A clinker was found in the north-west cor
ner covering the first two bayonets on the north header and 
the first four bayonets on the center header. From there, the 
clinker extended to the south header touching the 2, 3 and 4 
bayonets from the west. The three vertical thermocouple wells 
had large holes in the bottom foot section of the wells. This 
makes the observed temperatures doubtful. 
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A new air distributor was installed during the turnaround in an 
attempt to improve operability and yield with the 1/4 to 1 inch 
shale. 

Yours truly, 

R l-\ ~o...'W\)...~ 
R. H. Cramer 
Program Manager 

EETurner:r1 

Attachments 


cc: S. L. Meisel w/o attach 
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B~~JJl/r9 .E.'BQ~ tJ~J;;TO~T _NO.! .. _~_ FJr~ll. A~m ~·;rTIlOU'J' LJILU'....' I 0, : 

June 16 to July 6, 1967 

Run No. 
Date 
Shale size, inches 

Da 
Dv 

Fischer Assay, gal/ton 
Shale rate, 1bs/(hr) (ft2) 
Air, SCF/T 
Recycle, SCF/T 
Dilution, SCF/T 
Gas Loss, SCF/T 
Line burner temperature, F 

Offgas Temperature, F 
Retort Pressures, in/ft 

Overall 
Above air distributor 

Yield, % Fischer Assay 

Yield, calculated from No. 2 


regression analysis 
C03 Decomposition, Wt % 
Spent Shale, 

gal/ton 

Temperature, F 


Material Balance, Wt % 
Overall 
Organic Carbon 
lvater 

PTC1046 
6/18/67 
l:i to 2~ 

1.074 
1.466 

27.7 

304 


5,400 

10,480 


2,040 

334 

700 


140 


0.32 
0.36 

82.1 

33.1 

0.2 

710 


99.1 
92.1 

116.1 

C1046-1 
through 
C1046-6 
6/19/67 
l:i to 2~ 

1.115 
1.496 

28.1 

299 


5,175 

10,735 


1,975 

735 

708 


140 


0.34 
0.36 

81.7 
81.1 

31.1 

0.0 

607 


98.4 
91.4 
99.6 

C1046-7 
through 
C1046-9 

---q22/67 
l:i to 2~ 

1.093 
1.478 

26.9 

296 


4,820 

12,220 


1,850 

978 

672 


141 


0.34 
0.31 

85.5 
83.3 

26.6 

0.0 

553 


99.6 
97.8 

100.3 

(~l~J :) 1/ ~ 'i'O 

PTC1047 
-6-72-3/67 

~ to 2~ 
1.073 
1.406 

29.3 

299 


4,420 

13,650 


590 

500 

830 


139 


0.36 
0.35 

83.2 

28.3 

0.0 

492 


97.4 
90.5 
81.4 

2 1/2 I _jC; ;). 

C1047-1 
through 
C1047-8 

--r;r23/6T
l:i to 2~ 

1.086 
1.494 

29.5 

301 


4,230 
13,875 

654 

892 


139 


0.35 
0.37 

85.9 
83.5 

24.7 

0.0(1) 

497 


99.5 
96.6 

100.9 

(1)0.6 ga1/~on on one sample only (C1047-5) while reducing air rate and increasing recycle rate 
others were 0.0 gal/ton 



1 
') TABLE__ _(c?~tinued) ) 

F~~,oI~LRETORT __ ?JO. \'lITH ~riPJflIT!!9{}_'£.J2I:r.,yT:rON _GAS -:- 1/4 TO 2 lI~ _.):J~Clt. SIIf\..1~ 

June 16 to July 6, 1967 

Cl048-1 Cl049-1 C1049-5 
through through through 

Run ~Jo. PTC1048 C1048-3 p rrC1049 C1049-4 C1049-9 C1049-10(4) 
Date -g-72-S/67 -6728/67 -6-T3-0/6-r -7/2/67 
Shale size, inches l:i to 2~ l:i to 2~ ~ to 2~ ~ to 2~ l:i to 2~ ~ to 2~ 

Da 1.017 1.032 1.037 1.025 0.952 
Dv 1.401 1. 394 1.396 1.408 1.323 

Fischer Assay, gal/ton 30.2 29.9 28.6 26.5 27.8 30.7 
Shale rate, lbs/(hr) (ft2) 359 395 468 493 500 503 
.il..ir, SCP/T 4,475 4,540 4,590 4,650 4,690 4,520 ) 
Recycle, SCF/T 13,220 12,580 11,630 11,800 12,130 13,120 

lution, SCF/T 
Gas Loss, SCF/T 566 533 327 365 448 145 
Line burner temperature, F 880 870 880 855 852 850 

Offgas Temperature, F 138 140 141 143 143 145 
Retort Pressures, in/ft 

Overall 0.51 0.57 0.63 0.72 0.79 1.02 
Above air distributor 0.50 0.58 0.58 0.69 0.91 1.16 

Yield, % Fischer Assay 81.9 82.5 79.2 78.5 82.5 79.7 
Yield, calculated from No. 2 82.4 80.7 81.2

regression analysis 
C03 Decomposition, Wt % 22.5 24.4 20.0 22.3 24.7 24.0 
Spent Shale, 

gal/ton 0.6 0.0(2) 0.4 0.0(3) 0.1 0.5 )
Tenperature, F 483 513 573 569 546 522 

~ateria1 Balance, Wt % 
Overall 99.4 99.6 99.6 100.0 100.1 98.8 
Organic Carbon 92.6 92.7 94.8 99 :1 100.3 96.2 
l'~ater 101.6 94.5 116.4 124.6 118.8 116.7 

~3)C101a-l had 0.1 l/ton oil on spent shale; others were 0.0 gal/ton. 

):~ lr4J-l had 0.5 sal/ton oil on spent shale; others were 0.0 gal/ton. 


after 9 hours due to bridge and clinker formations • 

.. 

EETurncr 
7/11/67 



TABLE 2 

LOG OF OPERATIONS 

CI046 'l'llROUGH CI049-10------..._._------«_........_
June 16, 1967 TO July 6, 1967 

Turnaround items in addition to normal maintenance. 
1. 	 Install 3/8 inch screen instead of 1/4 inch screen in 

primary to handle excessive dust and wet shale and to 
duplicate shale size used in Retort No.2. 

2. 	 Adjust rolls for 1/4 to 2 1/2 inch shale - 3 inch opening 
3. 	 Check air distribution from bayonets. 
4. 	 i·lake full drawdown test to insure the shale flow is satisfactory 
5. 	 Install rotometer in propane feed line. 

'6. 	 Adjust feed inlet pipes to give 9 1/2 feet above the 
air distributor. 

7. 	 Install 13/16 inch orifices in air bayonets for hot 
dilution runs 

2000 	 Started quickie drawdown test with roll opening of 3 inches. 

2 1/2 inch opening was too close as rolls did not run 

smoothly. 


2105 	 Quickie drawdown test did not indicate any major problem in 
the drawoff system. 'l'he slower shale flow in northwest 
section to be observed during full drawdown test. 

6/17/67
0400-- Retort full with 1/4 to 2 1/2 inch shale - Started 3-hour 

circulation before starting full drawdown test. 

1100 	 Drawdown test completed. Shale flow a little slow on west 
end of retort. i'1oved south roll at southwest corner out 
1/8 inch to pull more shale down the west wall. 

2000 	 Completed second drawdown test. Drawdown test indicated 
shale flow satisfactory. 

2320 	 Started recycle blower then started air blower. 


6/18/67 

0330 Started 3-hour shale circulation. 


0745 	 Line burner finally on at 400 F. 

0800 	 Raised line burner temperature to 700 F for startup on 
CI046. Used air equivalent constant oxygen consumption 
procedure using hot dilution gas. 

1120 	 Started 70 SCFM dilution to unit and reduced recycle to 
2,100 SCFM. Making air adjustment also. 



- 2 

'.230 	 Increased dilution to 170 SCFHi reduced recycle to 1,850 

SCFM. 


1230 	 Increased dilution to 200 SCFM; reduced recycle to 1,800 

SCFM. Making air adjustment also. 


1310 	 Increased dilution to 235 SCFM; reduced recycle to 1,725 

SCFM. 


• 
I 

1323 - PO\'ler failure in control room. Everything went off. Retort 
,,1330 	 was shut-in automatically. Bed collapsed when flows stopped 


to bed. 


1345 	 Back on conditions except for dilution gas. 

1520 	 =.2.7%; Air = 880 SCF.H = 18 __ 0% i Recycle = 1,990 SCFM 
Dilution = 160 SCFM 

TRl-l = 1,510 F TRl-13 = 1,180 F TR2-l = 1,330 F 
TRl-2 = 870 F TRl-14 = 660 F TR2-2 = 770 F 
Offgas temperatures = l3S F and 136 F 

1700 	 Retort is lining out slowly. Adjusted air, recycle and 
dilution according to temperature and pressures. Unit 
apparently bridging, will adjust gas rates to eliminate. 

_810 	 Decreased line burner temperature 100 degrees F. 

1830 	 Rolls started making a lot of noise. Could not determine 
the cause of the bumping noise. 

2045 	 Unit looks real good. 
Air = 760 SCFM; 5,500 SCF/T 
Recycle = 1,400 SCFM; 10,200 SCF/T 

.Dilution = 238 SCFM: 1,900 SCF/T 

Raw shale = 8.3 tons per hour 


Off SUCl0462100 
Started PTCl046 

-2200 	 Decided to continue with noisy rolls, thought noise may be 
due to ·expansion of plates inside retort and touching roll 
teeth. (Mechanical Engineer) 

6/19/67 
0030 . Retort is hot but still looks good • 

TRl-l = 1,570 F TRl-13 = 1,570 F TR2-l = 1,700 F 
TRl-2 = 1,000 F TRl-14 = 950 F TR2-2 = 1,050 F 
02 = 0.13%; C02 = 27.~% 

125 	 No. 6 feeder plugged - raw shale out for approximately 10 

minutes. 
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900 


1100 


, 1300 

~100 

6/20/67 
0035 

0015 

0238 


0440 


0510 

0900 


0925 

0935 


1100 


1320 


-1430 

2100 

6/21/67 
0004 

0300 

End PTCl046 
Start Cl046-l 

R. L. McGalliard tried to suck liquid from bed with the 
vertical probe at 7 1/2 feet above air distributor. No 
liquid. 

Used liquid probe to get liquid from bed. Obtained oil 

using the 3/7 inch tub"e. 


End C1046-l 

Start C1046-2 


High level on LR-3, shut off raw shale feed belts. 


Retort heating up - Line burner temperature fluctuating due 

to dilution gas burning. 


High level shutoff raw shale belts. 


Line burner kicked off - reduced dilution in half to get 

line burner started again. 


Dilution back in. 

Getting fluctuation in line burner temperature and pressure 

due to dilution gas burning. Unit pressures are swinging. 


End Cl046-2 

Start Cl046-3 


Line burner temperature surged from 400 F to 700 F and again 

from 400 F to 950 F. 


Reduced line burner temperature to 700 F to reduce dilution 

burning in burner and air header. 


Raised recycle gas 40 SCFN, 10,700 SCF/T, and reduced dilution 

40 SCFM. Trying to heat up unit. 


Line burner temperature surged from 400 to 900 F. Having 

trouble holding line burner temperature at 700 F because of 

surging. 


End Cl046-3 

Start Cl046-4 


Line burner went out aBout 15 times during this period. 

Instrument man found regulator and sensing lines fouled. 


I 

i 



1345 

0900 

1340 
1500 

1515 

~100 

6/22/67 
0330 

0845 

0900 

1330 

1405 

.2015 

- 2020 

2030 

2100 

2400 

- 4 

L~ne burner working· good - retort looks good. 

End CI046-4 
Start CI046-5 

Increased dilution back to 1,770 SCF/Ton which has caused 
retort to cool - dilution gas is burning more in the headers. 
Pressures are fluctuating quite badly. 

, 

Increased air to 720 SCFM. • 


End CI046-5 

Start CI046-6 


Vent rate started same excusions n6ticed in the past with 

pressures varying. 


Uni t looks real good at follm'ling conditions: 

Air = 710 $CFM: 5,150 SCF/T 

Recycle = 1,500 SCFHi 10,800 SCF/T 

Dilution = 250 SCFMi 1,800 SCF/T 

Shale rate = 8.23 T/hri 300 Ibs/{hr) (ft2 ) 


End CI046-6 

Start TRCIG46-7 

Transition period to change conditions to 4,500 SCF/T air 

and recycle rate to 11,900 SCF/T. Change to be made in 

12 hourly steps decreasing air from 710 SCFt1 to 622 SCFN 

and increasing recycle from 1,500 to 1,656 SCFH. 


Feeder No. 6 jammed at inlet to star feeder with large rocks 

which caused about 1,000 Ibs. of shale to be dumped into 

raw shale sampling system. Raw shale feed off about 10 

minutes. 


Feeder No. 6 jammed again. Large rock in northeast corner. 


Power failure . 


Recycle blower back on. 


Air blower back on. 

Fired line burner and put dilution back into retort. 


End TRCI046-7 

Start CI046-8 


". 

Unit appears to have recovered. 
C02 = 26% 
Air = 4,700 SCF/Ton 
Recycle = 11,900 SCF/Ton 
Dilution = 1,700 SCF/Ton 
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,- t)/23/67 
J030 
0200 

0500 

0715 

0900 
t; 

1342 

1645 

1645 
2020 

2100 

6/24/67 
0230 

0310 


0700 


0725 


0800 


0900 


0900 

Bucket elevator on spent shale found plugged along with 

crusher. 


.1 Spent shale sampler has been off. Found drive mechanism on 
, sample broken. Taking grab spent shale samples until 
repaired. 

High level on LR-3 shut off raw shale feed belts. 
r 

End Cl046-8 

Start Cl046-9 


Air leak found in line burner - raised air until leak fixed 

at 1415. 


High winds started. Retort top pressures began to fluctuate 

wildly. Raw. shale rate had to be compensated for loss off 

or belt. 


Fluctuation in temperatures. 

End Cl046-9 
Start PTCl047 
Start transition to take out dilution and replace with recycle 
gas. 

All dilution gas out of system. 

Present conditions are: 

Recycle gas = 1,900 SCFM 

Air = 610 SCFH 

Dilution = 0 

Shale = 300 lbs/ (hr) (ft2) 


. Line burner temperature = 860 F 

Reduced line burner temperature to 800 F. 

Temperatures reached 2,000 F. Air reduced to 570 SCFH. 

Recycle gas reduced to 1,750 - TRl-l reached 1,850 F. 

Started bringing unit back on conditions. 

Conditions are: 

Air = 594 SCFM; 4,300 SCF/Ton 

Recycle = 1,920 SCFM; 13,737 SCF/Ton 


. Vent = 845 Scnt ;. 

Gas loss = 135 SCFM (approximate) 

Shale = 8.~ Tons/hr 


End PTCl047 

Start Cl047-l 
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~200 	 Gas leak found on west side of retort above air distributor 
inlet plates. 

1420 	 Raw shale sample crusher back on - has been off since 1200. 
I 

2100 	 End C1047-1 
Start C1047-2 
Gas leaks are not getting any worse. 

,
2320 	 Unit looks good. i 

'6/25/67 
0300 LR-3 spiked 3 times during the past half hour. 

0530 Increased line burner temperature to 880 F to even up 
east-west headers. 

0900 End C1047-2 . 
Start C1047-3 

1215 Pump on LACT system giving trouble. 

1310 Pump back in service. 

1800 - Wind blowing very hard and causing top pressure to fluctuate. 
1900 

2100 End C1047-3 
Start C1047-4 

2300 Unit looks good. 

6/26/67 
0010 Recirculation pump on decanter failed. 

0900 End CI047-4 
Start TRCI047-5 
Transition to increase recycle rate in 2 hourly steps along 
with reduction in air rates. 

1100 Recycle = 2,000 SCFM 
Air = 580 SCFM 

1740 Decreased recycle and air to lower temperatures in retort. 

1835 Temperatures down - started bringing gas rates back up. 

1900 High winds. 

2045 Back on conditions. 

_100 End TRC1047-5 
Start C1047-6 



.... 


i/27/67 
J720 

0900 

1900 

2100 

" "6/28/67 
0430 

0500 

0740 

0900 

0935 

1130 

1405 

1410 

1505 

·1800 

1855 

1915 

1930 

2100 

~200 

- 7 

Retort looks good. 


End CI047-6 

Start CI047-7 


Unit looks good. 


End CI047-7 ,

Start CI047-8 j 

We~t side heating up. 
TR2-1 =2,060 F 


West side cooling off. 

TR2-1 = 1,730 F 


Revolving distributor failed and stopped raw shale system. 

Found nothing wrong. Restarted. 


End CI047-8 

Start PTCI048 

Transition to 400 mass rate - 12,250 SCF/T recycle. 

Line burner went off when air rate control failed, allowed 

air to reach 820 SCFH - switched to manual. 


Line burner back on. 


Started to increase mass rate to 400 Ibs/(hr) (ft2) in 5 steps. 


Line burner fire went out. Refired in approximately 2 minutes. 


Line burner off - Instrument man checking. Reduced air to 

640 SCFH.• 


Line burner back on. Raw shale sampler back on - cutter was 

off track, blocked by rock. 


Retort looks good. 


East side is hot. TRl-l = 2,000 F 

Reduced air to 810 SCFH (4,400 SCF/T) 


Reduced recycle to 2,300 SCFM (12,500 SCF/T) 


Reduced recycle to 2,200 SCFM (12,000 SCF/T) 


End PTCI048 

Start CI048-1 


Retort looks pretty good. 

Increased recycle to· 2,250 SCFM (12,250 SCF/T) 




-
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/-e:,/29/67 
)900 

1115 

, 1230 

'1540 

1735 


1840 


2100 


6/30/67 
0410 

0900. 

1100 


1500 


2100 

7/1/67, 
0200 

0420 


0530 


0540 


-1'\850 

- 8 

End Cl048-l 

Start Cl048-2 


Recycle = 2,300 SCFM 

Air = 820 SCFf.1 

Raw shale = 400 lbs/(hr) (ft2) 


Retort operating well. 

West thermocouple well appears to be in bad shape. 
 • 

Water failure in crusher area. Hater shut off of gas sample 

compressor. Will keep close watch on air blower. 


\'later back on - everything OK. 


Blew vent seal leg - Refilled. 


End Cl048-2 

Start Cl048-3 


Retort looks good. 


End Cl048-3 

Start PTCl049 

Transition to 500 mass rate in 5 equal hourly steps. 


Made first step towards 500 mass rate. 


Made 5th step to 500 mass rate. On following conditions: 

Air = 1,035 SCFM (4,500 SCF/T) 

Recycle = 2,570 SCFM (11,200 SCF/T) 

Raw shale = 13.93 T/hr 

Unit looks good. 


End PTCl049 

Start Cl049-l 


Air = 1,030 SCFM 

Recycl~ = 2,600 SCFM 


Recycle = 2,670 SCFM 

Reduced recycle to 2,600 SCFM as TRl-l = 1,800 F. 

High level shut off raw shale belts. Level then dropped 
very fast.;, 

Increased recycle to 2,650 SCFM. 
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)900 	 End Cl049-l 

Start Cl049-2 


1500. 	 Retort loOks good. Bottom pressure = 11.3 inches H20. 

1630 	 Increased recycle to 2,700 SCFH (11,700 SCF/T) to compensate 

for 120 ~CFM leak (gives 11,200 SCF/T). 


2000 - Raw shale cutter failed - found rock lodged between track , 
2030 and shell - restarted. i 

~ 

2030 	 Increased recycle to 2,750 SCFM. 

2100 	 End Cl049-2 

Start Cl049-3 


7/2/67 

0140 Reduced recy~le to 2,700 SCFM - TRl-l = 1,930 F. 


Bottom pressure = 11.6 inches H20. 


0200 	 Air = 1;040 SCFM 

Recycle = 2,690 SCFM 


0900 	 End Cl049-3 

Start Cl049-4 


1325 	 Increased air to 1,080 SCFM in 3 steps over one-hour period. 

1430 	 Started increasing air to 1,080 SCFM. 

2100 	 End Cl049-4 

Start Cl049-5 


2130 	 Incraased recycle by 50 SCFM. 

7/3/67 

0010 Found raw shale sampler off of track - Large rock caused it 


to jump track., 


J. 0030 	 Reduced recycle rate 50 SCFM as temperature went over 1,900 F 
with high level on LR-3. 

0050 - Increased recycle rate back to 2,800 SCFr-l. 

0155 


0500 	 Air = 1,075 SCFH 

Recycle = 2,810 SCFM 


0900 	 End Cl049-5 

Start Cl049-6 

No.6 feeder kicked off. Restarted. 
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... 


",430 	 Air = 1,085 SCFt.i (4., 720 SCF/T) 

Recycle = 2,815 SCFM 

Leak = 150 SCFH 


,Actual recycle, 11,600 SCF/T 
I 

1600 	 water off - broken line in crusher area. 
"'latch equipment until water back on. 

2100 	 End CI049-6 
Start CI049-7 I 

I 

'1/4/67 
0640 	 Temperatures went to ± 2,000 F. Bottom pressure = 13.2 

inches H20 
Reduced recycle rate to 2,700 SCFM 

0900 	 End CI049-7 
Start CI049-8 

1010 	 Started bringing recycle rate to 2,850 SCFM in 3 steps. 

1220 	 Retort running hotter on east side. Bottom pressure peaked 
at 13.9 inches H20 before dropping off. 

2005 	 TRl-l went to 2,110 F reduced recycle. Conditions now are: 
Air = 1,070 SCFM 
Recycle = 2,770 SCFM 

2100 	 End CI049-8 
Start CI049-9 

7/5/67 
0130 Experienced b/o spikes on LR-3. Bottom pressure = 13.4 

inches H20. 

0200 	 Noticed gas coming out of thermocouple junction box on 
vertical thermowells. Looks ,like thermowell has hole in it. 
Some doubts about temperatures on east couples. 

0455 	 Increased recycle rate to 2,770 SCFM. 

0545 	 Increased air back to 1,080 SCFM. Had decreased about 20 
SCFM because of the high temperatures. 

0900 	 End CI049-9 
Start CI049-10 
Start decreasing air to 1,040 SCFr1 in 2 o!le-half hour steps and 
increasing recycle gas to 3,000 SCFM in 3 one-half hour steps. 

<;I 

1030 	 Started vertical liquid ejector to try and suck oil out of 
retort. Vacuum pump failed at 1050. 

1220 	 Conditions are: 
Recycle = 3,025 SCFM 
,Air = 1,040 SCFH 
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-- "220 

1300 

1450 

1500 

1550 

1630 

1815 

_835 

1900 

7/6/67 
0300 

Replaced vacuum pump on liquid ejector. 

Unit looks pretty good at 13,000 SCF/T recycle and 4,480 
SCF/T air. Bottom pressure::: 14.3 inches H20. 

Increased recycle to 3,075 SCFM. Bottom pressure = 16.7 
inches H20. 

Second vacuum pump failed. Discontinued liquid drawoff 
I 

attempts. i 

Increased recycle rate to 3,102 SCFM. 

Increased recycle rate to 3,150 SCFM. 

Conditions are: 

Air = 1,050 SCFH 

Recycle = 3,166 SCFH 


Bottom pressure up to 18.3 inches H20 
Offgas temperatures TR5-2 = 146 F 

TR5-3 = 146 F 
TR5-4 = 146 F 
TR5-5 = 150 F 

C02 = 27% . 
02 == 0.1% 

Bottom pressure up to 20.2 inches H20. 

High levels keep shutting off raw shale belts. 

Offgas temperatures split 6 F degrees. 


End Cl049-l0. Started shutdown. 

Clinker found in northwest corner extending across first 2 

bayonets on north header on to center header covering first 

4 bayonets from west. From there, it extended from the 

second bayonet on the middle header to the south header, 

touching the second, third, and forth bayonets (from west). 


The three vertical thermowells had holes in the bottom foot 
, of each well. 

A new air' distributor will now be installed during a 4-day 

turnaround to improve operability and yields 'I.·1i th the 1/4 

to 1 inch shale. 


/ 

EETurner 
..'"LL3 fL n::. '7 
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