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TWO_}MEMORANDA

The Commission of the European Communities places the highest value on
coal research, since the latter contributes, through the results that

it yields, towardé'thé maintenarce of the economy of the coal industry,
"and the improvement ofvthe working enviromment and safety in mines. The
Commission has made it clear that this is included in its energy policy
in its Medium~term Guidelines for Coal (1975-1985) and has insisted on
the importance of Commﬁnity coal reéearch. It has done ita utmost,
furthermore, de~pite consxderabWe dlfflcultles, to provmde “the necessary
funds from the E.C.S.C. budget.

The maintenance of Community coal production at the 1975 level, i.e.,

250 million tce, increased productivity, the stabilisation of prices,
improved product upgrading, and the improvement of the working enviromment
~ contimue to comprice the objectives of the coal industry end hence of

coal research.

One means, among others, of achieving these objectives is to intensify
éoal research at the Community level. The Commission, aware of these
problems, put its actions in concrete form by providing, for 1975, 1976’
and 1977, about 50 millicn EUA for aid to coal research projects.

For 1973, the Commission hag received a series of requests for financial

aid under the terms of its Medium~term Coal Research Aid Programme

(1975-1980) and Article 55 § 2 ¢) of the E.C.8.C. Treaty. These proposals

have besn studied and examined by the Services of the Commission in

collaboretion with the Experts' Committees and the Coal Research Committee (CRT) ..
with a view to concenirating the E.C.S.C.'s financial efforts on projects a
that correspond most closely to the criteria of the Medium-term Coal
Research Aid Programme.

The dreft selection, .containing 26 regearch projects and represemting &
total expenditure of asbout 26 million BEUA, received approval after exam— "~ °
ination by the Coal Research Commitiee. The total aid necessary to carry
out this research amounts tc 15.73 million EUA: including the cost of

dissemination of information.
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‘*;’f. L Twé memorenda have been drafted corresponding to -the pro;‘iects under

o - osnsid‘e'ration, one rele.tihg to programmes on xhining engineering and coal

- . \preparation for which aid of 9.925 millien EUA is envisaged, and the other
- | ‘relating to céal,upgrading for which 5.705 million EUA of aid is

foreseen. . | . .‘

" A sum of 100 000 ‘EI/IA‘is envisaged to cover the costs of dissemination of ‘
o " information and related expenses. \
“:Jv . N N B .
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MEMORANDUM

CONCERNING A COMMUNITY COAL RESEARCH PROGRAMME IN THE FIELD OF MINING
ENQINEERING WITH A VIEW TO OBTAINING FINANCTAL AID UNDER THE TERMS OF ,
ARTICLE 55 § 2 c) OF THE E«C,S.Ce- TREATY . .. . . .. . _. . o

(Budgetary year 1978)

Introgucﬁion

The energy policy of the Community is, like that of the other industrialiscd
countries of the West, based in the long term on reducing depcndence on
imported energy and guarding against the threat of a gep in energy suppliess -

' Apart from some other, new energy sources which will require a long time

for full development and which will, in any case, cover only a small

fraction of energy requirements, coal in particular will be called on to %
play 2 larger rSle than before in the Puture energy structure of the
Community.

In this comnection, in addition to the two major traditional outlets for

hard coal and lignite, namely the production of metallurgical coke for ‘

the iron and sfeel industry and the generation of electricity, the trans-—

formation of coal into high va}ue products, i.e;,,by gasification and :%.

liquefaction, will acquire increasing significance,

" Although reliance will‘un&oubtedly be placed on increased quantities of

imported coal for these purposes, a proper place must also be granted to
1nd1genous hard coal and 1lgnite a8 secure sources of energys The
Commission is, therefore, &% ill of the opinion that, in the long term, the
Communltg's hard coal production must be maintained at the level of

250 miljfon t/year.

e



The Commumity coal mining industry can, however, only reach this.
Tieetive if it succeeds in achieving the following aimss |

ga.s:.og of the raw product at competitive or at least ggaeon_gole grloe

This is one of the most important requirements for the murvival of the-
Eurcpean coal mining industry, regardless of the general level of energy

consump’oion. A lower coal price is of especially decisive significance

with /rega.rd to coal gasification and liquefaction because the coal cost
. can amount to up to 60% of thq production costs of these pr.ocesses. .

For the mining mdustry the reduction of operat:.ng oos-Es reqmres &

- .~ further: mcrease in u.ndergcound output and a thoroughgoing rat:.ona.lisa.tion

of operating techniques.

- Increased safetly ih mines and imm‘_o_vemén'bs in the working environment-

Every means of 1ncrea51ng safety in mines and improvmg the working
environment must bé adopted in order to retain the working force

necessary for a ‘production of 250 million t/yea.r end to be! ablq to attract

new persomnel. In some areas of operations’ this will certainly involve
| rationalisation, mechanisation or automation at any cost, even thouéh,

in certain individual cases, no favourable effect on operating results

~can be expected. \ |

- Bfficient utilization a.__x;_d' extension of reserves

The maintenance of output under safe conditions will involve the replace-~

!

ment of existing production capacity by.the comsiruction of .new pits.

or the development' of new areas from existing mines. This will require
increased effort in the future in the field of development work, :I..e.,
the necessary roadways must be driven more quickly and more cheaply than
in the past, and must have a larger cross-section.

“In order to-delay the fra.nsition to0 greater depths,. with its associated
unfavourable geological and climatic conditions, that is linked with the
creation of new capacities it ie necessary to achieve more. efficient
"~ utilization of reserves that have already been opened. This mesns that
. results obtained under favourasble conditiohs must be generalized, and
new techhiques must be sought s0 that poorer seams can be worked .
successfully. ', |

i
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- Consideratiors of envirommental protection

The increasingly strict requiremen*';s for envirommental protiociioa muat

be taken into account in the very first stages of processing the raw

product. This mvolves mnr-reas:.ng effort in the field of coal preparatlon
" which, howeven s:.mpllfles the further use of the coal, be it in power

stations, coking plants or coal -bra.nsforma'tion plants.

‘The aims that have been mentioned will make considerable demands on
research and development work in the coming years because the bagis for

tomorrow!s ‘success must be established today.

On these grounds the Commissien proposes the approval of a Connmmity

research programme in the field of mining engineerlng for which financial

aid under the terms of Article 55 § 2 ¢) of the E.C.S.C. Treaty has

been requested, and which will be carried dut in close cooperation by

the following institutions and undertakings: - o ‘.

. = The National Coal Board, London (NCB)
- The Steinkohlenbergbauverein, Bssen (StBV)
- The Westfélische B_erggewerkscha.f'bskasse, Bochum (WBK)

= The Centre D'Etudes et Recherches des Charbonnages de
Fraence, Paris (CERCHAR)

- The Institut National des Induetries Extractives, Lidge (INIEX)-
- The N.V. Kempense Steenkoolenmi jnen, Houthalen (KSH)
- The Institut d'Hygiéne. des Mines, Hasselt (1HM), and
~ The Université Catholique de Louvain (UCL) - .

- II.  Aims and cbjeotives of the programme

Some of the above-mentioned tasks also represent the objectives of the -
new research programne and should therefore be explained in more
detalln

S et in mines wov’ki% environment and environmentdl gro‘tectmn
Because an increased, ocourrence of ;_m must be reckoned with at

greater depthe, more importance must be given to techniques for its

removal, €.ge by drainage. In this connection, predicition of thc rate

e
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in the same ontext, vent:.la.g_:_.on control should be mentloned, for wh:Lch

‘at greater depths is of overriding importance not only for mine ‘safety.

v . ©or . . )
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.

. g S o

of emiseion to be expeoted if of great importame because it
facilitates the planning of" Operatlons with an axtens:.ve elimimatien = o *

('l rJ-sl\.S. ! ' N P - r / . .’ t ' |

the most modern methods for control and adaptatzon 'ho sudden ohq.nges

in conditxons are needad. ‘

The knowledge and prediction of the rock gressu.re phenomensa to be ezpected

.3. presgure-frée winning procedure and a correct choige of supports can'’

lead a}.so 'to'good economic results. A bette; working environment involves'

not only the improvement of environmental conditions in the work place

‘itgelf by, e.g., climatic measures or reduct:.on of dust forma:b:.on.- In ,
addition, ergomomic considerations must be taken into account from the BN

[

gtart in the design of new machines.

Technology

In development work, emphasis is on 'the' further devgloptﬁent and optimisation - .
of full-face and boom header gachines and the widening of their fields of*
application in order to eliminate as far as poss:.ble the convent:.anal

technique of shotfinng. ‘«

5/

In coalwi&%, the ma.in interest is, as in the past, the increase: of
face productivity. This must, howéver, as already mentioned, be made
possikle not only under good conditions, but also in bad seams.

In the fj.éld of outbye services u.udergound fiire emphasis should be
placed on the main poesibilities of iporéasing throughput by extensive ‘ o
retionalisation and automa.t:.on of the vearious Operational procedures. | ’
This a.pplies partmularly to a.ll comreylng and tra.nsport prooedures in :
ma.in-- a.nd gate roa.ds. )

In coal E wion 't;he treatment of fine and very fine pa.rticles, which

oocur in increa.sing quantihes, is especially ..mpo)'taht. SRR

o - . : ! ’ ¥
\ - : R .
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Organigation of g_geiations , ~

In addition to the purely technical aspect of under rdow . Opien,ioldi, - -
nost modern techniques of information and comtrol technology must be.
brought into consideration in order to detect and eliminate sources of
disturbance. The same applies to the collectlon and processmb of data

to provide the, basis for long~term operational planmn

¢

The proposed new research programme takes into account the requirements -
memtioneds It concentrates on six fields which will be studied in the

following programmes:

- Development work

- Methane and climatic probhlems
- Rock pressure

- Coal winning.

- Quthye services underground

-~ Goal preparation

III.Programme of work envisaged

The new research prog'ramme consists of six suB—prog:‘ammes with a total of
15 projects which are described individually below. The overall programme
will be carried out with close collaboration between the research

'j.nstitutions and the Community's coal mines.

Programme "Development work?

The work here is concentrated on a very extensive project.

1. Optimisation of heading machines (StBV)

This project is aimed at extensive instrumenmtal observation of drivages

! usging full-face and ‘boom header machines as a basis for the Optimisation

of heading systems.

Total cost: 4 012 500 DM

Progfamme “Methane and climatic jroblems"

The programme contains four projects deal:mg with the control of flred;mp
and the J.mpro‘ved control of climate. They have considerable mportance in

relation to mine safety.
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Control of firedamp .(StBY) |
Furt: er development of earlier work on methane -contpol. and sdaptation
) iner-asiaz requircments resuliing from greater d.ep*bh; inereasing
concentration of workings and more stringent safety regulations’ (methane

kinetics, methane drainage, emission properties).
\

Total cogts: 2 800 000 m

Prediction and gethod of control of firedamp emizsion (INIEX)

The project-is aimed at éitending existing knowledge of the prediction
of methane emission and of drainage, and alsd. at improving itechniques
for controlling firedamp, particularly in deep workings. :

Total costs 725 000 000 FB

The research is aimed at optimising the distribution of .air flow to
individual working areas in relation to safety end hygiene factors,

- making the most rapid possible use of information about conditiong in

.
.
5

the ventilation network, the gas analysis and the mine climates The
optimum distribution will be achieved by centralized computer control
of underground fans and ventilation doors. ' o

Potal cost: 17 700 000 FB

Application of computer=based enviranmental 'monitom schenies (NCB)

Solution of technical and organizational problems in the further
development and introduction of computer-‘nased monitoring systems for
the underground enviromment (ventilation, firedamp, etc.)s It is
plarmed to instal four complete systems underground.

Total cost: Ek 979 000 ' . -

"
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2ro§2ﬁgge “Rock pressurc"
This programme is formed.from thres parfs of & Community project aimed

at the interpretation ‘and prediction of rock pressure phenomena,
particularly at increased depths. )

Theoretical and practical studies towards imgrovéd control of 'strata
around mine roadways SNCB}

Comprehensive studies of rTock pressure phenomena in r6adwéys as a
basis for the choice of improved drivagé and support techniques (stuay
of fracture zones, new packing techniques, developmeni of mathematlcal
models)

Total post: b 452 000

Prediction of rock Rrogertles of ig_rgor‘ta.nce in mlmg § !

Study of p0881bzlit1es for more exact predlctlon of important rOGk
properties in the reg1on ahead. of the coal face on the basis of
available data (Rock properties, rock temperature, tectonics, mathe-

N\

matical models).

Total cost: 2 500 000 DM

C.

The aim of this project is to determine whether rules already estab~-

lished for the behaviour of mine workings (roadways and faces) can be

applied to workings at greater depthe. Measures against new phenomena

such a8 quasi~static deformations and dynamic phenomena.

A

Potal costi 5 150 000 FF

Prosgamm nCoal W1nn1n§"

© The progranme cons1sts of a single proaect aimed at 1ncreas1ng face

Outpu’t .

Effect of depth and natural factors on the behaviour of mine workings - )

iy
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10.

11.

Tota.l‘ cost: B 1 005 000

_ Proa.mmé "Outibye services underground"

Improvement of mechine utilization by incréésing the é-e;;bh-"bf'l'cut"to
:le2m in meainm—to—thin weamse. . It is planned 0 instal & floor-based
shea.rer in conaunction with heavy—duty lemiscate shield éupparta.

-

- . . Cowe \

_ This progx‘a.me comprisea five projects, of whith two ‘are ooncemed with - -

the improvement of traneport and conveying technology while a- three— :

,‘part Commmity project deals with improvement in. organizat:.on and .

control techniquee. v

;Lnggovemen-t of conveying a,nd tra.n@ort teohnigges (Sﬁ!) L ' )

‘Adapta’cwn of the c&pacrby of conveying, transport and trangfer

installations t¢ increasing reqm.rements»resultmg from greater comén-

tration of workings end increasing underground distances (Automatic
operation of belt conveyors in coal winning areas, drivage and braking
gsystems for equipment transport systems, transfer i.nstallations for
heaeds of drivages). ‘
Total cost: 3 500 00O DM

8 e.c ing capacity of orai asitively-driv

- pailway yehicles S o

Increased carrying oapacn.ty of ra:.lways and suspended monorails by
improvement of the ralio of useful weight to dead weight w:.thout
changing the prime mover and without ad\(e:aely affecting sa.fety. A
reduction of 10 ~ 15% in the dead weight is antioipated.

Total cost: 2 994 000 DM
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12, Development of computer—based colliery information and comtrol
. systems QNCB} ‘ - :
A monitoring and control system for thé?coalface will'be devélqped on
the bagis of an existing computer-control system for 69&1 flow{: Both
systems, which operate with minicomputers, will be linked to & larger
computer to facilitste satisfactory collection and analysis of data

on a large scale.

Total costs L 2 313 000

13.

Application of micrologic to the control of r

Perfection of systems for automation, telemechanization, telemetry
and remote control.  Development of & comtrol centre for the operation
of wheeled vehicles, and of an autonomous recorder for gas concentration,
air velocity and other data. |

Total cost: = 2 041 000 FF

"14. Risk analysis in the plannine of coal winning operations (StBV

Application of modern operational research techniques (simulation
models, stochastic network plamning) to the establishment of long-term
plans which, in addition to the normal data (target dateés, tasks,
_cont:ol, costs, output, etc.) will algo include the possible risks
(geological, technical and organizational problems) and will evaluate
their effect on operating results.

Total costs 1 150 000 DM

paration®
T I

This programme contains one project on the optimisation of the treatment

of fines, leading to imprOQement of output,

155, Study of the interactions between flotation~ and sedimentation agents
in relationship to the gquality of washery water in coal preparation

Study of the influence of sedimentation azents (flocculating agentis).
which enter the flotation process and impair the operation of the
flotation agents. '

. Total costs 1 200 000 DM



"1V, Qst‘gmateg cost & duration of the researc‘:h: work o

The total cost foreseen for the prog*-ramme. is
16 542 000 EUA¥ o

The cost and duration of the individual proaeots is given in the

following table.

&

No. Project Proposer Duré.tionl Total cost
" | years EuUuAe
1. Optimisation of heading StBV 3 1 530 500 -
machines B
}
. METHANE AND CLIMATTG PROBLEMS |
2. Control of firedamp StBV 3 11 068 000
3« Prediction and methods of INIEX 3 612 000
control of firedamp emission ’ ‘ 1
4" Computer oomtrol of ‘ KsM/ucL/ 2 | 433500
ventilation’ I EERE J
5« Applicatidn of computer-based | NCB . 3 1 503 000 |
environmental moniioring schemes .
3 616500
ROCK_PRESSURE _ . :
6. Theoretical and practlcal ., - {NCB 3 694 000
- studies towards improved comtro} :
of strata around mine roadways | 1
7. Prediction of rock properties | StBV 3 953 500
. of importance in minipg . o
8. Effect of depth and natural CERCHAR 3 | 916 500
-, factors on the behaviour of mind -
workings ' e -
3 564 000

'

Ay

# Rates of conversion from nationsl currencies are those of 26.10.1977

SN
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No.

Project

rP:mposer

Puration

Total corH

9.

. mining systems {0 medium—-to~

COAL WINNING

The application of wide-web

thin seams

NCB

B.U.A..

1 543000

10.

11.

12.

14.

. OUTBYE SERVICES UNDERGROUND

13.

Imprévemenf of conveying and
transport techniques =

Incfeasing the carrying cap—
acity of monorail and positively-
driven railway vehicles

Development of computer~based
colliery information and control
systems

Applicatjon of micrologic to the
control of production operations
Risk analysis in the plamming of
coal winning operations

StBV

WEK
NCB

CERCHAR

StBV

1 335 000

1 142 000
3550 0o

363 500

439 000

6 830 000

“15.

COAL PREPARATION

Study of the interactions
vetween flotation- and sedimentati
agents in relationship to the
quality of washery water in coal
preparation plants

StBY
on

458 000

Total

16 542 pod
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y I‘he r»os’a mpor'tam results 10 be expected from the research projeots
ke ormlng the new progrémme may be siummarizéd as followss - - v e

ine s 4. ‘worki env:.romnent

The ma;or outcome of the work on __i_ggm is expected to be wt;he aevelop-
‘ment o£ a cemprehensive, generally valid model for the. pred;ction of .., .
gas emission (Projects 2 and 3). The adva.nta.ges of this, with’ respect

" to mine safety and the whole sequence -of oPera.tions are obvmous-

-+ In the field of climatic problems it is expected that the proposed
research (Projects 4 and 5) will lead to reliable monitoring of complex.

' vqntila,tion systems, with rap1d, automatic. ada.ptation t0 cha.nges in Cy
conditions wh:.oh could, otherwise, have dangerous consequences. o

The research on’ ;ock pressure (Projects 6 to 8) should have, on one hand,
a direct influence on mine safety through better cqntrol of -bhe roof
and., on ‘the other hand, indirect effects through improved .coal winning

. prooedures and the choice of optimal support in varying circumsta.mes.

Cond:.t:.ons ih work places should be favourably affeoted 'bhrougi the
ergonom.cally correct design of machines {eegey Pro;ec't 1), 'bhrough the
uge of the most up-vto-d,a.te methods for monitoring envirommental '
t " conditions and for comtrolling operations (Projects 5, 12, 13) andy . -
' finally, through the improvement of conveying and. tra.nsport eq\upmem:
(Pro,]ects 10 and 11). - - - . : .

Technology

In the field of develoment work it ‘is anticipated that the techh:lcal and
economio requirements for a wider use of full-face and boom header

' /ma.chmes will be established. The corresponding abandonment of shotfiﬁpg
Vlll lead to improved stability of roadways because the frac'huré of

- surrounding rocks by explosives will be eliminated (Project 1).

For coal winning, the introduction of increased cutting depih will give
higher face output and hence better operating results, partioularly in
medium-to-thin seams (Project 9).
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In commection with gonveying and'frq95port gystems, the elimination

of faults in the field of operations downsirecam of the fanc oud
improved provision of working areas are expected. This has special
gignificance in the light of increasing 6ﬁ£§ux and incre#sing'
quantities and weights of materials (Projects 10 and 11). |

An improvement in goal preparation is expected, leading particularly
to increased output from the flotation process, which is important
in relation to the increaasing fines content of raw coal (Project .15)..

Organization of operations ‘

The wse of up—té-date methods for the monitoring and control of
operations will lead, particularly in tﬁe field of outbye services,
to simpler operation with fewer disturbances. Results in this field
are urgently required in order to increase underground output
(Projects 12 and 13).

In the same connection, an intensive analysis of data could form the
basis for the long-term planning of coal extraction in order to optimise

underground Operafions.

- Research results
ANt IR SN T IR

The E.C.S.C. Experts' Committees which are already concerned with
research work in the six fields of the new' programme will also supervise
and keep under review the execution of the research work that forms .

the subject of the requests.

The agreements to be concluded with the beneficiaries of the aid will
define thie rights and obligations of the contracting parties. ' They will
be designed primarily to ensure that the research results will be made
available to all concerned in the Community, in accordance with '
Art. 55 of the E.G.8.C. Treaty.

Conclusions
In view of the importance and interest of the proposed research
programme for the technology, the safety, the working enviromment and

/oo
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.. the eOonom of surface- and underground operations in the Comnnmity'

coel mining 1m1ustry, the prov:.sion of f1nanc1al a.:.d by the E.O S.G.
for the, erecubion of the individual p_rog_ects is Juu.ged to be
_appropriate and justified.

For the execution of the research ﬁrogra:mie whose total cost is’
16. 542 @O0 EUA the Commission proposes to grant aid totalling

R

Distribution of aid

-9 925 200 EUA to cover its share of the research costs.

| CERCHAR (F¥ance) - - 768 000 FUA

| INTEX. (Belgium) 367 200 T
KSM/UCL/IEN (Belgium) 260 100 HUA
NCB (Great Britain) 4 374 300 EUA

| StV (Gérmeny) 3 470 400 BUA
WBK (Germany) i 685 200 EUA
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MCHORANDUM

CONCERNING A COMMINITY COAL RESEARCH PROGRAMME IN THE FIELD OF FRODUCT
BRNEFICIATION WITH A VIEW 70 OBTAINING FINANCIAL ATD UNIER THE TERS
OF ARTICLE 55 § 2 ¢) OF THE B.C.8.C. TREATY

\

(Budgetary year 1978)

I. General remesrks

It is widely recognized that coal must play a significant part in
helpipg to secure. future energy supplies in the world at large a8 Y
well as in the Buropean Community. Reserves of other fossil fuels
are limited, the development of nuclear energy has beén less rapié
than was roriginally envisaged, and the alternative sources of energy
that are now being stiudied are not expscted to make a major oot ri-
bution for some years to come. Consequenily coal, whose resérvaé are
far greater than thosc of other fucls, provides the only means of
filling the energy gap that is expected $0 oceur before the end of
the present Sentury. .

Such considerations have led, in recent years, to increased investment
* in the coal mining industry, aimed at exploiting new reservesg and
‘maintaining or even increasing production capacity, and an increasihg
coal research effért both within and outside the Community. The
davelopment of A/éw processes and new technology, aimed at improving
the efficiencv fand safety of coal mining operations or at improving
the utlllza:tmn of coal, requires considerable periods of time and
it is, therefore, essential that this effort should continue at an
undiminished level,: sven in periods of reduced and stagnating economic
activity and temporary energy surplus if the technology in question is
‘40 be available when it is required

oW
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The menufacture of blast furnace coke provides one of the main outlets

. £ar Compmmity coal, and reseerch on this topic hes been encouraged by

the Comavnity over a long period of time. Such research is of importqance y

in relation to extending the utiligation of coal reserves, the improved ;

operation of coke ovens and the prevention of pollution, and is of
technical and economic interest to both the coal and steel industries.
'I‘he other principal outlet for coal 1195 in the field of electricity
generation, where resesrch can help to maintain and enlarge the market by
"the development of teghniques that will enable cheaper, lower grad.e coa.l

! 2 /

10 be used as a boiler fuel.

- Although coal will contimue to be used in these traditional applications

1t will also be required, in the futurs, to act as a source of chemiga.li
raw materials and of cleaner, more convenient gaseous and liguid fuels,

- and thus to provide-a substitute for other fossil hydrocarbons. It is-in

this field, in particular, that uninterrupted reeea.rch and development is

neeced to ensure that the releva.nt oonversmn processas will be amlable

within the required time and wxll be technically and econbmca.lly viable.

Some gasification and. liquefaczt:.on processes are at the stage where testing

on the pilot- or demonstration scale is required 'but, in all cases, it is ,
necessary to obtain more detailed kmowledge of the fundemental chemistry , |
and physics of coal transformation in order %o provide a firm ba.sié for \
further developmen’t. In. this connectlon, it is important that the prog,rames

of basic stud:.es and amall p:v.lot scale investigations initiated by the

- Community should be continued. These programmes include work related not

only to coal conmversiom but also equally important studies of the further.
proceesing of the producta and the practical application of materials made
ﬁ'm CO&.L..; N

The Community has a.l:ééady given financial eassistance to programmes of
research in the field of product beneﬁc:.ation, and the follawing Gonmnmity
“institutionsy . . o o -
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Arigna Collieries, Ltd., and the Eleotrlmty Supply Board, :
Dublin (Arigna/ESB)

The British Carbonization Research Association, Ghesterﬁeld (BCRA)

The Centre d'Etudes et Recherches des Charbomnages de France,
Paris (CERCHAR)

The Deutscher Braunkohlen-Industrie-Verein, Cologne (DEBRIV)
Hoogovens IJmuiden BV, IJmuiden
The National Coal Board, London (NCB)
Nuova.,f'ornicoke, SePeAey Savona
" The Steinkohlenbergbauverein, Essen (StBV)

The Université Libre de Bruxelles (ULB)

have submitted requests for financial aid under the terms of Artiole 55 § 2 ¢)
of the F.CeSeC. Treaty for further research projects in this field.

The projects that form the subjects of these requests form two Community
programmes of research in the fields of coking and briquetting of coal,
and new chemical and physical processes and new products from coal which
~are a logical extension of earlier Community programmes but which also
include new elements. The allocation of tasks within the programme takes
account of the facilities and expertise existing in the various Community
édxmtries, and a close collaboration between research workers and coal .

producers is assured.

IT. Aims and Aims and objectives of ghe programme : N

The research projects in the field of product beneficiation for which aid
is requested are related to two main topics, and thus form two programmes:

-~ the coking and briquetting of coal, and

-~ new chemical and physical processes and products from coal.

ojes
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oan’ be used on existing ooke oven batteries and whose purpose is not only = . ,

It has been felt for some time that the standard methods for charaotensing
siogt furnace coke are inadequate, sxnoe they are not related to ‘bhe

conditione that the coke encounters in use. The COrummJ.ty has shown an

interest in this problem by supportmg studies, in the steel sector, of

- the changes in the properties of ooke as it passes through the’ “blast

furnace. The programme in the ;t‘ield of cokj_.;g and briquet % of ogg_.; o \;‘

included a comp...emexrtary ]?ro;jec-b in which the direct effect on coke -
properties of heating and reaction will be investigated. . Developments e
in coking technology and changes in coking blends give risé to a rumber '
of {echnical problems, including that of the swelling and shrinkasge of .
the coal charge, phenomena that can have a strong influence on the safety = “,
and efficiency of coke oven operation. The Community has already supported - P
interesting studies on this tbpic, and it is proposed to continue the ' ' .
work in the present programme. The programme &lso includes & project

aimed at rationalising the repa.ir of damaged oven walls which will contribute
towards improved operation by helping to avoid unnecessary further dsmage.

'The menufacture of formed goke for the blast furnace represents a potentially y
important means of'wldeni;ng the range of coals that can be carbonized, and '
it is intended to continué an existing study in this area. The remainder

of the programme is devoted.to problems of pollution in the coking industrys
It includes the continmed development of a smokeless c@argiﬁg machine that

to reduce atmospheric pollution, but also to improve the distribution of .
the charge in the oven. A further project deals with the developmemt of B ’
techniques for the analysis of a family of partlcularly harmful orgenic.
. compounds and will thus contribute towards the study and elimination of
pollution by these substances both in the coking industry and in other

' coal processing techniques. The final project oomcerms a pilot scale

stud:y of the treatment of liquid efflvents by'a combination of methods, ,
aimed at achisving improved standards of wasie weter purity.



e

The research programme in the field of new chemical and physical
processes and producis gor-n‘ coal consists chiefly of a large group of
interrelated studies carried out by a number of Community institutions.
The studies are, in part, continuations of long-term programmes in this
field, and include: fundamental work related to the gasification and
liquefaction of hard coal and lignife and the production of organic
chemicale and other high-value materials from coal and its derivatives;
the study of coal liquefac'ﬁion processes on the small pilot scalej
the use of coal-derived active carbon for gas purification; and a

. number of small investigatioms related to topics such as carbonization
and spoil upgrading. The research programme aleo includes an investigation
of the é.pplica.tvion of the importa.nf technique of fluidised bed combustion
to the combustion of high ash ccals.

III.Programme of work envisaged

. The proposed research programme in the field of product benefieciation

can be summarised as follows:

Properties of coking coalg and carbonization products

1. Thermal stability of metallurgical coke (NCB)
Investigation of the effects of heating and comtact with reactive
gé.ses on the size, strengta and other properties of coke in order
to obtein information about its degradetion under the conditions in

which it is used in the blast furnace. Study of the influence of
coal blend properties on coke characteristics.

Total costs & 274 000



‘Deyelopment of conver;tiggl coking techniques

2. ‘Lajeral shrintege of the_oharge and preseure_on the walls

" ey N e ws am O I )

A o in coke ovens (CERCHAR) a . o F

- , Investigation of the mechanisms governing lateral charge shrinkage ,
L and the relatinship between shrinkage and pressures. Determination
. of the influence of carbomization parameters on shrinkage, with

- the aim of avoiding operational difficulties and damage to ovens.

 Total costs 3 000 000 FF:

oo Investigation of the problem of regu,lati’ng the temperatﬁre‘of the

’ ! f

of damaged coke oven walls.
Ve " Total cost: 512 000 HEl ~ S

{ New methods of coking for coal
¥

4+ ¥ormed coke (CERCHAR)

R " Contimuation and extension of current research into the manufacture
N ] of formed ocoke from an extended range of coals and the testing
T of the product in the blast furnaces '

..Total costs. 2 200 000 FF

x/ IR Technical and ecohomic problems in envirommental protection
5. BExperimental emokeless_charging machine with differential

- e s mm W W Gl T e - ae @ e as WS e

. - charging system (Nuova Forniocoke)

- . can be used on existing coke oven batteries to reduce aimospheric

L / _pollution and to improve the charge distribution. Improvements in

- opesrational efficiency and extension of range of application.
Total costs 287 000 000 Lit

, | ofee

' © .~ 3. The zepair of ‘coke chamber walls of & coke betiery_in cperation {Hoovovems)

refractories to avoid the formation of new oracks during the repair

s » . Continuation and extension of development of a charging machine that

G



6. Analysis of polycyclic sromstic hydrocarbons (BCRA)
Development of a fast, reliabls technique for the routine analysis
of polycyclic aromatic hydrdcarbons occurring in the carbonization

of coal and the processing and use of carbonization by-products.
Lpplication of the technique to practical problems.

'I"otal costs % 84 750

7. Purification of coke oven effluents (Nuova Fornicoke)

Testing, on the pilot scale, of a combination of processes (a.cj:ive

carbon and biological treatments) for purifying liquid effluents from
coke ovens in Order to improve the quality of waste waters

(Total cost: 48 COO 000 Lit. \

esses_and Products from Coal®

e 2 ot~ e 7t o e 1 e e e S e ez "

Fundamental research for new chemical and physical processes

8. Chemical and physicel upgrading of coal (StEV) |
. Conmtinuation of a wide variety of basic studies aimed at developing
and improving coal upgrading techniques and at increasing the range
of products that can be obtained from coal. ‘

Total cost: 4 650 000 DM

’

9. Physicel and chemical upgrading of coal and its by=-products (CERCHAR)

- em w e an o - wn ar e e L

Extension of a current programme of fundamental research zimed at
- improved upgrading of by-products such as pitch, tar and spéil, and
at investigating problems related to gasification (perticularly under—
grount gasification) and repid iyrolysis of coale

Total cost: 2 500 000 FF
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oo 106 Studz ‘of tgia ig_rpéovement of the performance of active carbong for l
‘ - ‘che treatmont of foul-smelling gaseous effluents  (CERCHAR)

E\ 7 ‘ SRR Iz"lu*i,her development of- investigations into the utilization of

N ' active carbon for the treatment of foul-smelling gaseous ,effl;;entv.
Study of improvements in effectivéness of treatment obtained bj
the combined use of active carbon and ozone, and by il‘z?regaati‘cm‘

~

- of active carbon.

g Total cost: 1 800 000 FF

; | 11. Chemical refining of ooal (NCB)
: ' cbn\versipnl of exiracts from superoritical extraction of coal into

. chemical feedstocks, hydrocarbon oils and fuel gases: Development:
L of an integrated coal liquefaction process employing hydrogen and
O liquid solvents to obtain light, distillable oile and high-value
"' carbons, Synthes:.s of resins, adhesives and pol:mcrs from coal~
o) derived materials. -

Total costs ‘b 1 943 000

.
t . N
N . ' ' - e e e e e emT e A A

, Investigaticm of the post-a-a.qking of tars during carbanizabion

Lo and the influence of -i:his phenomenon on the properties of cokes

’ Continuation of etudies of tar upgrading.  Study of the formation of
. : liquid products dur:fng the preliminary stages of complete gasification
A of coal wnder pressure aimed at Optimising the yield of' high—va.lue
vl " ‘by-products.

Total costs 34 746 000 FB- .

“ ‘1‘3. Relatlonsh}_p 'between rov ma.ter:.al qgalit 3 grooess canditions and

Voo llgm'he (DEBRIV)
| | Investiga:tion of the petrog-aphio, physical and chemical properties

of lignite in order to determine the pa.rameters relevant to various
upgrading processes (e.g. gasifioation, carbonization, liquefaction)

‘!\-



' and to Optimigb procese conditions with respect to the raw - -
material properties and the products required.

Total cost: 1 330 000 DM -

Improved methods of combustion and mtilization of heat

14. Produstion of gteam for electrioity generation or other uses from
high-ash cosls using fluidised bed combugtion technigues (Arigna/BSB)

Tests én existing experimental installations aimed at solving
problems associated with the handling and combustion of high-agh
coals (ash content 45 to €5%) in a fluidised bed, and at obtalnlng
data for the design of a power station ‘boilers '

Total cost: & 134 969

IV, Egtimated cost and dura%ion of the research work
The total cost foresecn for the programme ig 9 508 000 EUA *

The cost and duration of the individual projects is given in the
" following table.

* Rates of oénversion from national currencies are those of 26.10.1977
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Yo.

- ’Dura;:ion

(years)

Total oot

E GU‘A.\‘

Progert:.es of °°w coalg end

cg‘bomzatlon pgo%s

Thermal. sta.bility of me'be-l-
lurgical coke

E\‘rglowt of conventional

cok1 technigues

La:beral shnnkage of Ahe cha.t-ge
and pressure on the walls in
coke ovens

The repair of coke cheamber walls
of a coke battery in operation

New methodg of coking for coal

! ~

Formed. coke

Technical and economic problems

in environmental protection

‘Experimental smokeleas charging
machine with differential charging Fornicoke

systen

- Analysis of polycyclic aromatic

hydrocarbons

 Purification of coke. oven
. effluents

NCB

CERCHAR

1

Hoogovens

CERCHAR

Nuova

BCRA

Fuova
Pornicoke

/3

534 000

182 000

392 000

281 500

130 '500

480 000

Total

2 421 000



. No.

Project

Proposar

Duration

(Years)

- v % ur-
osal cout
E.UOA.

13

14

New Chemical and Egggical
Brocesses and Products from Coal

‘Fundamental research for new

céemical and physical processges

Chemical and physical upgrading
of coal

Physiczl and chemicel upgrading
of coal and its by-products

Study of the improvement of the
performance of active carbons

for the treatmenit of foul-smeiling
gaseous effluents

Chemical refinjng of coal

New procesges for obtaining
industrial chemicals from thes by-
products formed during the gasif-
ication and coking of coal

Relationship bhetween raw material:
quality, process conditions and.
product quality in the manufacture
of high-value products from

lignite

Improved methods of combustion
and utilization of heat

Production of steam for elect-
ricity generation or other uses
from high-ash coals using
fluidised bed combustion
techniques

StBV
CERCHAR

CERCHAR

HCB

DEBRIV

Arigpa/
ESB

v

(4%

1 773 500

i

445 000

320 500

2 982 500
850 500

507 500

207 500

Total

7 087 000

Grand Total

9 508 000

* The; rates of conversion from national currencies are those

of 26410.1977
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Research results

T, MeCeSeCe Experts® Comnittees which are‘aiready concerned with all
regearon work in these fields will also supervise and kecp under review
the execution of the research work that forms the subjcct of the

requents.

: The agreements to be concluded with thc beneficiaries of the aid will

define the rights and obligations of the contracting parties. They
will be designed primarily to ensure that the research’results will:
be made available to all interested parties in the Community, in
accordance with Arte. 55 of the E«C4S.Ce Treaty.

3

VI. Expected conseguenceslcf the research programme

igations related to the coking and briquetting of coal will lead,
through a better understanding of the behaviour of coks at high temper—

_ature, to the possibility of producing coke that is better suited to

its use in tho blast furnace end this, in turn, will make a contribution
to the efficiency and'economy of the Community's steel industry.

Studies of the behaviour of the coal charge, the repair of coke ovens
and improved oven ohafging will give rise to improvements in the safety
and efficiency of coke oven operation, with consequent beneficial .
effects on productivivy and profitability. The continued development
of formed coke of a t&pe that has already given encouraging resulis in

- ‘blast furmace trials will provide a new fuel for the iron and steel

industry and will widen the range of coals that can be carbonized,

thus helping to reduce dependence on expensive coking coals. ' The

large programme of studies of the chemistry and physics of coal upgrading

will make major contributions towards the improved processing of coal ;

to give a wide range of products that can help to reduce the Community's

dependence on imported raw materials. Similarly, the investiéation

‘of the combustion of low grade coals will enable Community reserves

10 be exploited to better effect.

[



In relation to gdgig‘i_agd.egv_i;rgr@_egtgl problems, the main effccts
of the research will be felt in the coking industry. he pr:po::d
programme will make contributions to the reduction of air and watcr
pollution and will have beneficizl effects on working conditions as
well as on the general environment. Research in this field is of

Y‘Q'ea:h imﬁorta.nce to Commmity coking plants whose future is threatencd
by increasingly ‘severe legislation. The work proposed will also
have useful consequences with regerd to the asgsessment of health -
hazards not only in the coking industry, but also in commection with
other coal processing techniques, thus helping to ensure that the
new technvlogies for coal conversion can be implemented with the
minimu@ risk to health and the enviromment. .

VII. Conclusions
For the reasons outlined above, the provision of financial aid by the
Community for the propossd research work in the fieclds of coking and
briquetting of coal and new chemical and physical procesces and
products from coal is judged to be appropriate and justified.

The research programme will cost 9 508 000 EUA and the Commission
proposes to grant aid/tota.lling 5 704 €00 EUA. :

Digtribution of aid

Arigna/ESB (Ireland) 124 500 EUA
BCRA (Great Britain) ' 78 300 EUA
' CERCHAR (France) ~ 1 014 900 EUA ‘
DEERTV - (Gormany) ) 304 500 EUA
Eoogovens (Netherlands) 109 200 EUA
NCB (Great Britain) 2 042 100 EUA
Nuova Fornicoke (Italy) ' 456 900 EUA
StBV (Germany) 1 064 100 FUA
ULB (Belgium) 510 200 EUA

N.B. Rates of conversion f¥om national currencies are those of 26.10.1977
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