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SECTION 17 

POTENTIAL IMPROVEMENTS 

The conceptual POGO commercialplant design involves the interrelationship of 
several processes. The expectation was that the combination of processes 
selected would result in economies that could not be achieved individuall Z as 
"stand alone" plants. The analysis pzkesented in Section 14j Economics, indi- 
cates POGO to be potentially economically attractive. Some added concepts 
that are considered candidates for further improvements, technically and from 
the standpoint of economics, will be discusses in this section. 

17.! COAL FEED STZE 

The 70% minm~ 200 mesh coal size, as feed to the pyrolyzer, was selected 
as the most likely to result in immediate flashing of volatiles with some assur- 
ance of recovery in the high energy cyclone systems. The piloting .of a slightly 
coarser grind would be advisable in the interest of easier solids recovery with 
acceptable pyrolysis results. 

17.2 SRC CONVERSION 

Recent studies indicate that certain coal ash constituents such as iron, 
are beneficial for improved hydroliquefaction yields. Work presently underway. 
may identify the quantity and type of constituents required for improved 
catalysis. 

]7.3 SRC DISSOLVER DESIGN 

Further experimental studies of required dissolver residence time may 
lead to a reduction of conm~ercial dissolver size. The dynamics o£ the reac- 
tions in the slurry preheater furnace and in the dissolver vessel merit a 
~horough study, A possible result is the replacement of the dissolver by a 
large pipe connecting the furnace to the high pressure separator. 

Anether improvement would result from use of a solvent-to-coal ratio as 
low as 1.5 instead of the more conservative value of 3.0 used in this de§ign. 
Pilot plant experience indicates that the lower ratio can be used. The pre- 
dicted economic impacts are reductions of 3 to 5% in fixed capital investments, 
and required product selling prices 

17.4 PROCESS DESIGN DATA 

The process design is based on the data presen t ly  ava i l ab le .  I t  is highly 
des i rable  to develop fu r t he r  support ing data by more extensive p i l o t  plant in-  
ves t iga t ions  in to  the s lu r ry  r ecyc !e  mode o f  SRC operat ion at  varying pressures,  
d~ssolver r e t en t ion  times and temperatures ,  s l u r ry - to - coa l  rat iqs~ and other  
per t inen t  va r iab les .  

17-1 

• . ., . L:,j,~..~...c... f.~;,•~ ...:,~.~.,,-..~o:.,----m~.~.-~ ~w-~ -~. 

I 



17.5 EquiPMENT DEVELOPMENT 

Certain items of mechanical equipment were included in this design that 
require further development. The design economics are intended to show the 
incentive for this development. Successful application of these items will 
advance the commercialization of coal conversion. 

Representative desirable developments include: 

• Medium- and high-pressure centrifugal coal slurry pumps. 

• Medium- and high-pressure dry .coal feeders. 

• Improvements in the field of gas/solids separation, especially 
at high pressures and temperatures. 

o Methods of operational control of two-stage entrained gasifiers 
to maintain steady sta~e operation, considering the interaction 
of coal, char, oxygens and steam feed variations. 

17.6 FLASH PYROLYSIS 

Development of yield data from pilot plant operations is needed. Improve- 
ment of yields and optimum pyrolyzer operation could result from a better selec- 
tion of pyrolysis'temperature. 

17.7 THERMAL CRACKING AND COKING 

These processes are based upon results derived from stocks o£ petroleum 
origin. Pilot runs are required on coal derived feeds to verify or establish 
accurate yields for these operations. 

17.8 POWER GENERATION EQUIPMENT 

Gas turbines at the present time are still undergoing vigorous dovelop~ 
ment, but in the near future, units having inlet gas temperatures approaching 
2,400°F with exhaust temperatures approximating 1,100°F do not seem unreasonable. 
The present state of the art for gas turbines are firing temperatures of 2,000°F 
with exhaust temperatures approaching 1,000°P. The higher gas turbine firing 
temperatures would increase unit capability as well as turbine efficiencies. 

Present exhaust temperatures, approximating 1,000°F, limit steam temper- 
atures to approximately 875°F to 900°P when used in an unfired steam bottoming 
cycle. Higher gas turbine exhaust temperatures, which are commensurate with 
improved gas turbine efficiency, would permit use of more sophisticated higher 
temperature unfired steam bottoming cycles. Steam temperatures approaching 
1,000°P also increase bottom cycle efficiency; 1,000°P steam temperatures are 
considered common for steam power plants. This expected higher operating 
temperature with improved gas turbine 4fficiency would greatly improve combined 
dycle effic[ency as presented-for the POGO project, which uses present state of 
art hardware. 
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Overall combined cycle efficiencies, at present, are about 38%. With the 
higher turbine firinE temperatures, an improvement in cycle efficiency on the 
order of 5% is reasonable. 

Should larger quantities o~ 50-psi& steam be required for process, a low 
pressure~oiler section would be added to the waste heat recovery steam genera- 
tor without affecting production o£ the hiEh pressure boilersection. This 50 
psig low pressure boiler section could be operated in parallel with a main 
steam turbine extraction and deaeration loop, which would make the supply of 
this steam more economical than dependinE solely on main steam turbine extrac- 
tion, as shown for POGO because of the small quantities involved. 
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