
OOnline coal analysers have become com-
monplace in the US coal industry in the past 
15 years, with more than 250 units installed 
during that period. Many of these are used 
in conjunction with the prep plant, gener-
ally controlling the plant quality and more 
specifically the ash content. Some have tried 
to use the rapid feedback characteristic of 
online analysis to adjust the plant process, 
either heavy media gravities or in some 
cases jig settings. But the most elegant and 

probably most efficient way of capitalising  
on the analyser's online analysis informa-
tion is to adjust the fraction of raw coal 
that bypasses the plant, to keep ash content 
fairly constant. 

In 2000 Alliance Coal procured 
an online elemental analyser and in-
stalled it just downstream of the 5 tpa 
Gibson County prep plant. By moni-
toring the minute-by-minute ash lev-
els in the product stream, the plant is 

able to adjust the fraction of raw coal 
bypassing the plant, so that when the 
ash level goes up, the raw fraction is 
decreased and vice-versa. This arti-
cle describes the application and the  
results.

In action
Gibson County Coal, LLC operates Gib-
son, an underground mining complex lo-
cated near the city of Princeton in Gibson 
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Figure 1. Gibson County operations near Princeton, Indiana.
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County, Indiana (Figure 1). The mine began 
production in November 2000. The Gibson  
complex  utilises continuous mining units  
employing room-and-pillar mining tech-
niques. In 2003, Gibson increased mining 
capacity with the addition of one continu-
ous mining unit. 

The preparation plant has a through-
put capacity of 700 tph. Production from 
Gibson is of a low sulphur coal that his-
torically has been primarily shipped 
via truck to nearby generating plants. 
Gibson's production is also trucked to 
Alliance's Mount Vernon transloading 
facility for sale to utilities capable of re-
ceiving barge deliveries.

Plant operations 
The coal handling system surround-
ing the Gibson County prep plant  
(Figure 2) includes a diverter on the 
coal stream entering the plant. This di-
verter (Figure 3) is continuously vari-
able, permitting a small fraction of the 
raw coal to bypass the cleaning pro-
cess. A large majority of the raw coal 
enters the plant for cleaning (Figure 4).  
The diverted raw coal rejoins the pro-
cess downstream of the plant, where 
it dumps onto the clean coal belt. A 
two-stage sampling system is installed 
on the product belt, where it diverts 
the primary save stream through a 
Gamma-Metrics Coal Quality Manager 
(CQMTM) online analyser from Thermo 
Electron (Figure 5). The analyser pro-
duces ash and sulphur analyses each 
minute and those results are transmit-
ted to the prep plant control room for 
immediate display. The product stream 
passes through as many as eight trans-
fer points and a silo prior to loadout, 
ensuring thorough mixing of the small 
raw coal fraction in the product. 

The prep plant shift operator is re-
sponsible for keeping the ash level on 
target, consistent with the contracts that 
Alliance has for its production from the 
Gibson County complex. One of these 
contracts calls for 10% ash, while the 
other calls for 7% ash. 

Experience with coal analysers used to 
control prep plant ash levels has shown 
that the most efficient method is not to 
adjust heavy media gravities to reach 
the desired quality. Instead, the most 
efficient approach is to choose a heavy 
media gravity setting that will achieve 
an ash level comfortably below the low-
est ash required by contract and then di-
vert a small and variable amount of raw Figure 4. The top belt is prep plant feed, the bottom belt is prep plant bypass.

Figure 3.  The variable position diverter is used to determine the percentage of raw coal that will bypass the prep 
plant.

Figure 2. Coal handling schematic in the vicinity of the Gibson County prep plant.
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coal to bypass the cleaning  
process and meet up with the 
cleaned coal on the product 
side of the plant.

Alliance's Gibson County 
plant operates the plant 
with heavy media specific 
gravity of approximately  
1.45 - 1.50 to achieve 6 - 6.5% 
ash in the clean coal, while 
diverting a small percentage 
of raw coal to mix with the 
clean. In this case, the raw 
coal has an average ash of 
approximately 25%, so that 
the fraction of raw coal in 
the blend will be approxi-
mately 3 - 7% to meet the 7% 
ash target, and 15 - 25% to 
meet the 10% ash target. 

Analyser based 
control
Since the exact ash in the 
clean coal stream will vary 
somewhat above and below 
the typical 6%, and since the 
raw coal ash will also vary 
about its normal 25%, there 
is a need for real-time mon-
itoring of the blended prod-
uct ash level and periodic 
adjustment in the fraction 
of raw coal that bypasses 
the plant. The real-time 
monitoring is accomplished 
by the Gamma-Metrics 
CQM analyser, while the 
periodic adjustments in the 
clean/raw percentages are 
accomplished by the shift 
operator. The shift opera-
tor monitors the 30 minute 
rolling average ash from 
the coal analyser. If ash lev-
els move above the target 
ash, he or she will increase 
the clean coal percentage in 
the blend.

On the Gamma-Metrics 
Operator Console the shift 
operator is also able to as-
sign a product name to the 
two different products the 
plant produces. With indi-
vidual product names the 
operator console is then  
able to track the cumula-
tive average ash percentage 
of each product through-
out the day. This gives the  

operator additional critical  
information for meet-
ing the mine's contractual  
obligations. 

For example, if the plant 
is producing the 10% ash 
product and the cumula-
tive ash concentration for 
the day is 10.2%, whereas 
the most recent 30 minute 
rolling average is 9.5%, the 
operator will probably not 
adjust the diverter posi-
tion. Instead, he or she will 
rely on more 9.5% ash coal 
to take the cumulative ash 
closer to, or even below, the 
desired 10%.

Results 
Figure 7 shows the varia-
tions in total ash in the 
product for one entire day 
in February this year. It is 
clear that the plant is able 
to minimise significant ex-
cursions from the target 
ash. Apart from a brief, 
two hour stretch, the plant 
was producing the 10% ash 
product on this day. Figure 
8 shows variations in the 
percentage of raw coal that 
bypassed the prep plant in 
a four hour period from the 
same day. The percentage 
of clean coal in the product 
varies from 78% to 85%.

Summary  
Alliance Coal built a new 
prep plant in 2000. In fac-
ing the decision of how to 
control product ash to sat-
isfy contract requirements, 
it elected to procure an 
online analyser to facili-
tate the process. But unlike 
many others, it chose not to 
adjust the prep plant pro-
cess itself, electing instead 
to achieve its target ash 
levels by making real-time 
changes to the small per-
centage of raw coal diverted 
around the plant to mix with 
the clean coal. The plant 
has found this approach 
quite successful in meeting 
market place requirements. 
____________________________n

Figure 6. Analyser based prep plant control ensures shipments that meet specification.

Figure 8. Percentage of raw coal bypassing the Gibson County plant over a four hour period.

Figure 5. Gamma-Metrics Coal Quality Manager (CQMTM) from Thermo  
Electron is located downstream of the plant, and its ash readings enable the shift op-
erator to vary the prep plant bypass to keep ash consistently on target.

Figure 7. Gibson County prep plant ash from one day in February this year.
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For more information, please visit us on the web at www.thermo.com/coal

There are reasons why more elemental coal analyzers
have been sold by Thermo than by all others combined.

Superior Accuracy—The Gamma-Metrics CQM (Coal Quality Manager)

offers unmatched accuracy, because of its ideal analysis geometry

and the rigorous factory calibration it receives.

Global Service—With experience that comes from servicing more 

than 150 elemental analyzers installed throughout the world, 

the Thermo service team offers a quick, thorough and professional

response to any problem encountered.  

Focused on User Benefits—We work closely with you to define 

your needs, advise on installation issues and ensure you are 

using the analyzer in a way that improves your bottom line.
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