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The old plant at Rossington was spread throughrakbeildings incorporating a DOD'\,'\,%AlsJFfR
drewboy dense medium system for the large coalmblhox for the small coal ENGLAND
and Froth Flotation with the clean coal being reszed on a horizontal belt filter,
with tailings pumped from the thickener to a lagoon TEL:
+44 (0)1302 881188
The plant was old, manpower intensive and diffi¢alicontrol and British Coal 44 (osfé(oé 881000
started to review the needs of Rossington aroud bat it was only in 1988 that EMAIL -
the serious business of preparing a scheme tonop&amission to build a plantsales@donvalleyeng.com
was started. WEB

www.donvalleyeng.com

The main reason for building the plant was the higst of maintaining or trying
to bring up to a reasonable standard the existisgt gand the fact that Rossington
with its vast reserves of coal should be one of lbeg life pits in South
Yorkshire.

Rossington supplies a very important sector oDbmestic and Industrial market
with good quality coal and consequently neededah preparation plant capable
of extracting those high proceeds, high revenudymts as well as supplying the
bulk of its output to the Power Station market.

It was an interesting exercise from the start, canas it did in the wake of the

Maltby Coal Preparation Plant built by South YorikslGroup and the Harworth

Plant built by Nottinghamshire Group. Both of thi®rementioned plants were
designed along traditional lines of large and small dense medium systems
and when you compare their capacities they weréy faimilar in cost per tonne

treated.

When the idea of a new plant for Rossington wasudised financial constraints
dictated that £5m rather than £15-20million woukel dvailable, to achieve the
objective of giving Rossington a coal preparatidanpto take it into the 21 EE
Century and therefore some extremely radical timgkiad to take place. ey i
At this stage British Coal had not gone into thecise detail of equipment but the SoNCHTER
expected cost efficiencies were to come from thected use of materials in the
right applications because this was not to be atfdailt on the cheap that would VatNo. GB 181493745
require millions of pounds to be spent over thetnen years to keep it -
1ISO 9001

maintained. In deciding there would be no stancegyipment the Plant was to
be designed in such a way as to achieve quickaround if items such as pumps | Eo B
etc had to be replaced.
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The other significant factor that happened whenstteeme was submitted to headquarters was that
other ancillaries were added in the form of a gdapgieoduct re-screening plant, with the support of
Headquarters Marketing Department, and one or tiwmmmnancillaries that resulted in a final scheme
being approved that had the value of £6.3million.

Alternative Considerations
It would be interesting perhaps to note the altivea that were considered at this stage.

A) Maintaining the existing plant by replacing equiprheith new where necessary.
It was considered that this would cost in excesE2million with of course no increase in
throughput or graded coal quality.

B) Build a scaled down version of the Maltby plant
This could have used the basis of the Maltby de#ligis saving some time but would have
still involved expenditure well in excess of £1dlmn.

C) Build a plant to produce power station fuelyonl
This could have been achieved by a baum washbosiamnlr fines recovery system all be it
the cost would not have been greatly reduced frioenpreferred scheme but the proceeds
level enjoyed by the larcodem plant producing thedgd coal far exceeded that of power
station fuel only.

Therefore the scheme for a twin larcodem plant waritto tender to a selection of the
remaining major coal preparation contractors inUlke at that time, these being:

Davy McKee

Don Valley Engineering Co Ltd
Norec Engineering

Uni-Floc

PwpdPE

It was probably very useful for British Coal thabi Valley Engineering (DVE) won the tender
exercise for Rossington as the geographical locatias extremely useful in terms of ensuring we
stayed on the design programme and got everytlgrepd as quickly as possible.

The project set out with the intention of agreeiihg basic design for the plant to allow DVE to get
to the stage of designing the major civil elemagitthe plant and starting work on site as quicldy a
possible with the detail being added as appropaatae went along. DVE was given an order in
May 1990 and the detailed work commenced.

Supplementary to the main scheme, when a morelettiawvestigation was undertaken of the raw
coal system from the skip plant at Rossington,asWater decided to go ahead with a minor scheme

out of the collieries Capital Allocation for a newut-stocking and reclaim run of mine (ROM)
system to be commissioned alongside the new plant.

Plant design and construction by Don Valley Engineeng Co Ltd
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Designing to a Budget

During the tendering process for the new coal pamm plant, discussions with British Coal
indicated that the current financial climate withime Corporation would no longer permit the
construction of the “all singing, all dancing” tymeé plant. Instead the plant was to be purely
functional with no embellishments. All major conmgmts were to be stand alone units and therefore
had to be of high quality construction and design.

It was made clear to Don Valley that British Coadha specific budget target in mind of
approximately £5 million and that such a figure wa#tcal to the overall approval of the scheme.

Building a 600 tonne per hour washery for suchgar® would normally have been impossible on
the type of plants previously adopted by BritishaCoHowever, investigation conducted by what
was then Bretby had suggested that a “Larcodemitpl@uld be considerably cheaper that either a
baum or a large and small coal dense medium system.

Having tendered for the two “Larcodem” plants poegly installed by British Coal, one at Point of
Ayre and one at Silverdale Colliery, Don Valley weware of the layout required to achieve such a
budget.

Nevertheless, certain considerations had to bdexppl an attempt to minimise the cost of the new
plant whilst maintaining the quality of build andugpment required by British Coal.

Don Valley therefore had to apply the following saterations to minimise the overall plant costs:

a) The plant had to utilise a minimum number @chmanical components ie. conveyors,
screens etc.

b) The overall size of the plant should be aslisazapossible whilst providing adequate
access for operation and maintenance.

C) The plant had to produce a minimum footprieiaato reduce the cost of civil works.
d) The plant layout should minimise the run |ésgbf cabling and pipework.

e) The plant design should accommodate easeecti@n to reduce on site time and
manpower.

In applying such considerations they become sgbpsting in that a compact plant will by its
nature automatically reduce pipe and cable runthlentpgether with the total tonnage of steelwork
which will thereby reduce erection costs and this be illustrated as follows:

The plant design based on the required tonnagatddcthe use of two “Larcodem” units each of

which calculations indicated would require one 3idendesliming screen preceding it, one 3m wide
clean coal drain and rinse screen following it, argingle HSG 1000 smalls centrifuge to handle the
minus 12.5mm material produced by each vessel.
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This when considered with the fact the two 3m lpnighary magnetic separators were required long
with individual head tanks for the “Larcodem” memlisystems etc led to a design based on a plant
which is only two bays wide.

Within the washing section of the plant each bayedfore contained a desliming screen under which
was mounted the “Larcodem” unit, beneath this wasumed the clean coal drain, rinse and
classifying screen, under which was located thellsthean coal centrifuge. This meant that once
the main body of mineral had been conveyed to t&imding screen static sieves, all product
handling is undertaken by chutework until it wadivdeed onto the clean coal collection belts at
ground level.

Such a plant layout also produced other advantages:

a) Single items of plant such as the large andllsmjects screens could readily be
incorporated in line with the other equipment.

b) Maintenance facilities could be arranged teecgairs of machines.
C) Every piece of equipment is adjacent to arsidetwall, thus allowing large items
such as screens to be readily extracted by thevanod a sheeting panel on the rare

occasion such would be necessary.

d) Pipe bays could be employed, one on eachdditlee building to route all pipework
without intrusion.

All equipment was therefore contained within a waghelement having a footprint of only 12.5m
by 23m with a height of approximately 35m.

Accommodation of the classifying, electrical finesatment and magnetite storage, elements of the
plant then formed low level additions to the bagashing element.

Such a small plant whilst being tall lends itself économic structural design and hence rapid
erection.

The Larcodem System

The development of the ‘Larcodem’ vessel was tiselteof a design project undertaken by British

Coal, the object of which was to design a sepagatessel that would treat raw coal up to 100mm at
a feed rate of 250 t/h.

To this end the ‘Larcodem’ was developed operatinghe basic principles previously adopted by
the Dynawirlpool but being a larger vessel capafldnandling the size and tonnage of material
required by British Coal.

The “Larcodem” unit consists of a cylindrical chaanli200mm in diameter mounted at 30° to the
horizontal, which in the case of Rossington isligd gravity medium system at up to 1000 m3/h.

Description of plant
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The new coal preparation plant at Rossington wagyded to produce graded products of singles,
doubles and cobbles sizes together with a washedissand Power Station blend in quantities
dictated by market demand and strategic stockdevel

R.O.M. System

Run of mine material was collected from the skip &nh AFC conveyor which in turn fed a new
outloading conveyor producing a 3000t R.O.M. staekp

A new below ground reclaim belt feeder locatedhea tentre of the stockpile extracted material at
the designed feed rate to feed a Bradford breakerynderflow from which formed the feed to the
new plant.

Washery

On entering the new plant the raw coal feed imntelliapassed over a Banana Screen for the
removal of dry fines for use within the Power Siatblend.

The blend system controled the amount of dry fiadded to the clean coal to form the Power
Station blend.

Oversize from the Banana Screen was conveyed wad bhute which incorporated a splitter and
wetting box to divide the feed and pre wet priodésliming on static sieves and desliming screens.

Each desliming screen oversize product fed a stiiglecodem” at 250 tonnes per hour.

Rejects discharged from the “Larcodem” were codldcin two rejects crash boxes, the combined
discharge of which fed a single 3m wide rejectardeand rinse screen, which in turn discharged
from the end of the building to a ground stockjpiten where it was taken to the tip via front loaglin
shovel and dump trucks or scrapers.

Clean coal discharged from the “Larcodem” was otdd in two clean coal crash boxes, each of
which delivered to a 3m wide clean coal drain ande and classifying screen. These two screens
which were 8m in length recovered the magnetite inmedby draining and rinsing and also
undertook the initial classification of the prodatt12.5mm, the underflow from which passed by
chute work directly to the small coal centrifuges.

These centrifuges were the only items of equipneenthe plant to which a standby was provided
and to include such items without the permaneriugion of transfer chutes and the consequential
increase in building height, a system of movablartieiges was employed.

Each centrifuge was mounted on a wheeled framewarking on rails which enabled them to be
released from their permanent working positions emaled sideways, thus enabling the central
standby unit to replace either of the two outerkiray units in a matter of a few minutes.

Plus 12.5mm material discharged from the two draimse and classifying screens previously

mentioned was combined to feed a single classifgorgen producing singles, doubles and cobbles
products, each of which were outloaded by convetmisdividual stockpiles or in the case of the
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singles added to the blend by transfer conveyon tine case of the doubles and cobbles be crushed
and by the same transfer conveyor added to thelblen

The transfer doors controlling the destinationgath of the classified products could also be used
as proportioning doors allowing each sized prodiactbe outloaded and added to the blend
proportionately thus enabling the plant to be tuteetthe requirement of each size fraction.

Clean coal for the washed smalls and Power Stdbiend, be it direct from the dewatering
centrifuges, or crushed sized material, was cabtba@nto a single collection conveyor beneath the
centrifuges which also collected direct from thadfG” slurry centrifuges which will be described
momentarily.

The combined product on this belt formed the wasmadlls which could be outloaded to ground via
bifurcated head chute and outloading conveyorrateato meet market requirement or again via the
bifurcated head chute form the clean coal elemetiteoblended product.

The blended product was therefore formed by thehagdsmalls element passing to the blend to
which was added a controlled rate the dry finegioaily extracted by the Banana Screen.

The combined blend left the new washery passingutiit a remote sample house before being
outloaded to ground adjacent to the train loadauity.

This then formed the basis of the solids produgaming and handling processes within the plant and
we will now address the fines recovery and liquinlsuits starting with the fines system.

Slurry circuit

Slurry as with any Dense Medium process is geneéréte desliming of the mineral prior to
separation.

It is liberated from the main body of the raw mateby flushing and screening which in the case of
Rossington took place with a cut size of 1mm.

The minus 1mm raw coal and flushing media was ctdtk in the desliming screen underpan and
transferred to a fine coal cone at ground level.

From this cone the raw coal slurry was pumped to 800mm dia cyclones designed to cut at
approximately 95 microns and produce a thickeneatbog spigot product of 50% solids which was
transferred on a continuous basis by gravity todanlia hydrosizer.

The hydrosizer is a hindered settling classifiat ttomprises of a cylindrical parallel walled teete
chamber which is supplied by an evenly distributgmvard flowing current of clarified water
through a teeter plate.

Discard discharged by the automatic control sysbémime hydrosizer was directed to a fine discard
dewatering screen where it was dewatered at 256onsgc the 1mm to 250 micron oversize being
combined with the large rejects from the plant agtharged to ground, the minus 250 micron
material and water being discharged to the thickésel.
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Clean coal overflow from the hydrosizer was initiatlewatered by curved sieve prior to final
dewatering in H1000 High ‘G’ slurry centrifuges

This slurry centrifuge imparts in the order of 580to the minus 1 mm material to maximise the
dewatering of the produce. It consists of a 200romcaperture wedge wire conical basket inside
which a scroll arrangement rotates at a differérsjeed thus causing the material therein to be
conveyed along the basket. The conical shape dfdbket means that the bed of material it supports
is continuously opening as it travels along thekbato maximise the dewatering effect. In practice
whilst the basket has a 200 micron aperture, tldedbenaterial generated acts as a filter bed cgusin
the effective ‘d50’ cut to be in the order of 10@&rmns which, when considering the cut point of 95
microns given by the slurry thickening cycloneseg maximum recovery of the clean coal product.

All effluent products were returned to the fine lcslarry sump for recirculation to minimise the $os
of clean coal.

If we return to the slurry thickening cyclones, tlgaiid and minus 95 micron material generated as
cyclone tops was collected in a distribution head,la portion of which was used as desliming
water with the remaining bulk of the volume beirggd fdirectly to the thickener. Within the
thickener the solids are removed by flocculatedlesaent producing clarified water for use within
the process and a thickened tailings which was mehwa a variable speed centrifugal slurry pump
to the existing lagoons.

Correct medium circuit

The correct medium system for the “Larcodem” mettase criteria for the vessels successful
operations.

Firstly the “Larcodem” must be supplied with a ciamé 10.8m head of medium. Secondly the feed
system must be capable of providing 950m3/h (350Dgsf medium to the vessel on start-up.
Thirdly the recovery system must be capable of vedng a maximum of 475m3/h (1750g/m) of
medium from the rejects outlet and 700m3/h (260Qdfom the clean coal outlet of each vessel.

The system adopted at Rossington employed a 100043700g/m) centrifugal pump per
“Larcodem” drawing from a common medium sump. Epamp fed a dedicated head box of 9m3
capacity which generated the required constant bedlde vessel and provided overflow and feed
flushing facilities.

Medium discharged from the clean coal and rejetietsuof the “Larcodem” was collected along
with its associated mineral in the previously ddma crash boxes before being directed to the
recovering static sieves and screens.

As with all medium circuits the effective recoverfy magnetite is essential to minimise losses and
this is of particular importance when using thegéarquantities of medium required for the
“Larcodem” process.

Static sieves were therefore designed with ampéa @0 ensure effective recovery of the free
medium prior to discharging onto the 3m wide scsefen final drainage.
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All collected medium was then returned to the commuedium sump which had a 60m3 capacity
and was internally lined with cast basalt and pajuane as is the whole of the medium circuit
pipework head tank and underpans.

The density of the circulating medium was monitolgda Nucleonic density gauge mounted on
each rising main and a closed loop system contptine clarified water addition held the density at
the required value, whilst an ultrasonic level gador controled the sump level and bleed to dilute
thus completing the control system which was aredrtg operate on a rising

density and rising sump level.

Medium recovery circuit

Magnetite recovery from the dilute medium circuéssa typical British Coal arrangement utilising
primary magnetic separators followed by thickenicoygrlones and a secondary separator, the
underflow from which was directed to the slurry suar re-circulated to the dilute medium sump on
low level indication.

One particular point of note was the use of a wark to supply the secondary medium pump.

This wing tank which overflowed to the main diluteedium sump merely provided sufficient
capacity for the secondary pump operation and mxesfany excess to the main tank resulting in the
whole system being self balancing and thus easi@ontrol and operate. It also has the added
advantage of reducing the ground area requirechéydilute system and consequently the building
size.

Clarified water circuit
To complete the major liquids circuits clarified telaproduced by thickener overflow was collected

in a sump at ground level from where it was pumifzed single head tank within the plant. From
this point individual outlets fed to the variousmis of usage, these being:

a) Desliming screen wetting boxes and sprays.

b) Hydrosizer upward current water.

C) Dilution addition to the medium circuit viagtloverdense ranges.
d) Clean water sprays to the drain and rinseessie

Plant building and commissioning

Because of the economic use of space within whategaentially a very small plant and the critical
phasing of all deliveries to site, the whole of sheface reorganisation at Rossington was completed
within the agreed 66 week constructional progranameé the ease of plant operation enabled the
enthusiastic British Coal operators to be fullyaale of unsupervised control within two weeks.

Re-screening plant
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To complete the overall surface re-organisation,muest finally look briefly at the re-screening of
graded products.

At Rossington, strategic stocks of graded produetie held in stockpiles which, by their nature and
the handling involved degradaing the product.

To minimise the proportion of undersize appearimghie saleable product a new re-screening plant
and lorry loading system was adopted located adfdoehe existing weigh bridge.

Sized product from stock either as a single siaetion or mixture was fed to the new plant at a
controlled rate from a front loading shovel recepthopper and feeder.

The re-screening plant itself contained two sizsweens, the first which was double decked
producing the singles product and undersize, tltersk which was a single deck unit producing
doubles on the first portion and cobbles on theoisécportion with oversize material being
discharged to ground.

The underpans from these screens directed thebtal@educts by anti-degradation chutework onto
3 reversing conveyors.

In the forward direction each conveyor deliverech v@ retractable anti-degragation chute
arrangement directly into waiting lorries, whilst the reverse direction unwanted product was
directed to ground for subsequent recirculation.

The direction in which each conveyor travels wasialsly dictated by the presence of a lorry to
receive the product and was therefore, controlethbk lorry driver himself, who also retracted the
feed chute and reversed the conveyor when full.

Living with the “Larcodems” plant
a) Run of Mine

The run of mine scheme although not being a path@hew Coal Preparation Plant Project
was completed and commissioned at the same timea@msisted of an outloading conveyor
directly from the shaft side to an open air stoik,ghis in turn fed a Rotary Breaker via a
ground hopper and a 600 T.P.H. belt feeder.

There were virtually no operational problems assed with this scheme.

Early problems were experienced with the rotaryakee with dart like oversized shale and
tramp iron blocking the “Larcodems”, so in conjunnt with the manufacturers the rotary
breaker holes were reduced on the last two rirgs ft25mm to 100mm.

At the same time the over-band magnet was takés towest practical operational position
with obvious benefits. The occasional piece aiparon however, still managed to escape
removal and it was decided to install a metal-detaaunit further down stream but prior to
the de-sliming screens; the combination of the tesulted in the problems being virtually

eliminated.
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b)

d)

e)

Blend Control System

The untreated fines were extracted via a multi @d¢janana screen and were proportioned
into the power station blend with a conventionalkbdensity correlation feeder and belt
weighing system. This worked relatively troubledronce the screen decks and bunker
linings had polished.

Treatment Processes

The “Larcodems” and hydrosizer achieved the requiproduct specification. The
occasional contamination of free shale in the lasgees of round coal from the “Larcodems”
was experienced and after site investigation it e@scluded that this was not a separation
deficiency, but rather the way in which it was fead the smoothing out of the feed rate all
but eliminated this problem. An indication of therformance of the Hydrosizer is given in
Table 1.

Hydroliser and H1000 Centrifuge Results
Average of 13 samples between
16" September 1991 & INovember 1991

Clean Coal Rejects Tailings
Moisture Ash % w/w Ash % w/w Ash % w/w
13.6 8.5 78.0 54.0

Of the Rejected Tailings which is cyclone tops mal{e86% is less the 63 microns

Table 1

Products, Sampling & Despatch

Rossington was one of the few remaining multi-paidrollieries which provided fuels for
Industry, Domestic and the Power Generation markets

The Plant was capable of providing Cobbles, Doyl##@sgles, Washed Smalls and Blended
Smalls for these markets. All of these productsewdischarged to ground prior to being
moved to strategic stockpiles. The graded coal® viaelly classified through a 200tph re-
screening plant prior to direct discharge to roadgport.

The blended smalls were despatched from site ypadaloading system where front loading
shovels filled MGR wagons.

After commissioning of the plant there were no peais experienced in the handling of the
cleaned coal.

The plant was equipped with a fully automatic sangpbystem for commercial and process
control samples of power station fuel and an oa-faboratory which provided process
control samples.

Costs & Pay Back
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The Coal Preparation Plant project was completedragramme and cost and met all the
specifications of the project.

The benefits derived from the new plant were:

) The replacement of outdated and worn equipmeétit a reliable low operating cost
plant.

i) The increase in washery capacity from 40GtplB00tph
i) Reduced manpower requirements
V) The elimination of imported sweetener.
Careful planning and preparation between Don ValleyEngineering and British Coal produced

“A Real Value for Money Coal Preparation Plant which proved that everything cheap isn’t
necessarily nasty.”
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Rossington Coal Preparation Plant
Completed - 1991
Plant Specification

Feed Rate to Plant - 600 TPH

Material to Plant - Minus 100mm Raw Coal

Washing System - Double Stream Larcodem Dense Mediu
Plant (2 x 270 TPH). Washing -100mm +2mm
fraction

Larcodem Capacity - 540 TPH

Fine Coal Treatment - Up to 90 TPH of -2mm matdrigdted in a

single hydrosizer upward current cleaner
system, designed to recover the clean coal

fines

Untreated Fines - Up to 200 TPH of -10mm raw cfual,
blending.

Products from Plant (max) - Upto 100 TPH of cobbles, -100mm +50mm.

- Up to 100 TPH of doubles, -50mm +32mm.
- Up to 100 TPH of singles, -32mm +12.5mm.
- Up to 250 TPH of washed smalls, -32mm.

- Up to 360 TPH of P.S.F. blend, -32mm.

D.V.E. Scope of Supply - Full Turnkey Project Indilg Process
Design, Civil Design, Mechanical Design,
Electrical and Control System Design,
Manufacture, Installation and Full
Commissioning.
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