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11 I 

1 • IllTIODUCTIOll 

In the aut0DCl90UI prOYiace of Ko10Yo there i1 a larae open ca1t lianite 

ai.nioa operatiOD at Obilic aear the capital cit) of Pristine. A11ociatecl vith 

tbia aource of fo11il fuel are tvo el~ctricity aeneratina 1tatioaa, a 

aaaification plant and a fertiliser factory. To prOYide acieatific and 

technical support for the Electric Po.er indu1try of SolOYo tbe In1titate for 

Reaearch aacl Denlopment Cil&OS). which ii located adjacent to one of the po.er 

plant1 1 ha1 been functionina in it1 pre1ent fora aioce 1979. IIKOS i1 a ... 11 

inatitute (about 100 total 1taff) aad conra a vide ruae of dilciplinea 

includina •inina and mineral proce11ina 1 cbeaical en1ineerina 1 electric: po.er 

aeneration and etnrir01119ental 1cience. 

One of the two project• 1et up by UMIDO to strengthen the facilitiea and 

expertise of IlllOS is duc:ribed in Appendix A, and its objectives for the 

pre1ent •iaaion given aa follows: 

Project DP/YUG/87/020 

The eapert vill eucute the follovina tasks in co-operation vith the 

Institute for Research and Development (IllOS) 1 in the Scoialiat 

Autona.ous Province of Kosovo: 

l. Advise Il&OS staff on, and participate in the preparation of a detailed 

work plan for the activities to be undertaken vitbin tbe scope of project 

DP/YUC/87/020. This will include: 

- Preparation of neutral technical 1pecificatioaa for project equi,..at, 

CiDatrumeatation for atmo1pberic pollution 909itoriaa and analy1i1). 

- Sur1est potential ho1t in1titution1 for the proposed fellowships and 

study tours and advise on the content of the trainin1 pro1r...e1. 

- Advise IllOS on the ta1k1, which ••~ld be ulMlertaken by tbe project'• 

International !spert1 and, where possible, 1u11•st possible candidates 

to fill these posts. 

- Prep1ration of a reali1tic 1chedule of activitiet and a11i1118ent of 

1tart date: and duration• for each activity. 
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2. Pf'OYide technical auidance to project 8taff on: 

- Sulphur capture in aah duriaa coal ccmbuation in utilit7 PF boilera. 

Equipment and -tbod• for 80Ditoriaa SOa coacentratioa in atact 

1aae• (aource monitoriaa). 

- Tranaport aad diaperaioa of SOz in tbe at90apbere. 

3. Prepare a report in ID&liah, ••ttiaa out the achinemenu of the aiHion, 

(particularl7 those of parqrapb 1, at.o.e), for the coaceraed national 

authorities, UllDP aacl DIDO. 

At thi1 atage in the report it ahould be appreciated that although the 

preaent 1tud7 and DP/YUG/87/019 have aeparate objectives in c~rtain areas such 

•• tbe eDYiroament, Fiaure 1, aad also ia tbe laboratory facilitiea, there ia a 

ca..onalit7 of interest. Furthermore, both ai1•ion1 vere undertaken during the 

•- tne period and at •cme -etiaa• the two projecu were botb under 

diacu1aioa. However, it ia e1aeatial to report tbe two ai5aiona aeparatel7, but 

vbere appropriate croH references will be .. de to iteas relevant for both 

projects. 

2. DLUY or VISITS .ARD MEETillGS 

As already pointed out there are some Ca.llOn feature• to tbe tvo project• 

therefore for the two reporte paraarapb 1 (except for tbe objectives) aad 

parqrapb 2 are ideutical. Tbe 1ubaequent paragraphs in tbe report will be 

apecific to each project. 

19.9.11 

DAY l lriefiag ae11ioa at VlllDO Vienna. Owing to the postal •trike in 

tbe UK it v11 neceaHry to vhit Ks Ann lmery, Ill I. Taylor aacl Ill Drader to 

complete tbe adaiaiatrative procedure•. Full technical briefing v11 received 

frOll lfr I 0 Willi .... 

~ rli1bt to Jel1rade 
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DAY 3 lriefiaa HHion at UDP lel&rade. lacltarouad iafonatioa to the -
'90rlt iD ICo•o•o WH ainD by the Proar-- Officer - caroliae Reider. 

Adai.ai•trative requirement• were al•o dealt with by Ila lleicl•r. 

I ... ai•ea a copy of the aeaeral de•criptiOD ~f the 1a1ificatioD plaat 

at Obilic, which I prcai•ed to return after ccmpletion of the aiHioa. 

Ms Reider a•ked • to fonrard •aae aeaeral article• on iaportaat eDYiroaaental 

i••ue• which I aareed to do. 

The flipt fr• lelaracle to Prhtina VH delayed ancl beiag •t at the 

airport by llr I Joauzi aDcl llr M G Jocltie very auch appreciated • 

.!!!.J. Vi•ited IBOS. Keetiag vith Dr Slobodan Djetie (engineer bu•iaeH 

board), Dr Jaouz Zeqa (chief cheai•t?), Mr Basri Joauzi (depart•nt of 

environmental protection), Mr Milan Jockie (Department of enviro~ntal 

protection) ancl Prof Alajdin Abazi (president of busiDeH board). Prof Abazi 

va• introduced but oving to aaotber concurrent •eting could not stay. 

A general review of the Institute'• activities vaa presented and I 

indicated area• of ay own and other re•earch and development vork relevant to 

the •ituation at Obilic. 

Following the aeeting to prepare an itinerary of •i•it• a short 

pre•entation on the 1ignificance of eaissioos and i .. i11ioa1 Cthe concentration1 

at receptors in the ambient at11e>1pbere) vas aade. Options vere considered on 

the vay to deter11ine eai11ion1 froa stationary •ources. 

DAY 4 Dialoaue vitb Kr Januzi and Mr Jockie cOTerecl IllOS activitie• at 

the power stations, aa•ification and fertilizer plants. The facilitie1 relevant 

to tbe projects vere es .. ined and included: 

A aobile laboratory for the •Hurement of aabieat concentratioas of 

..... •is 03 (leadis 8002); s~ (Monitor Lab• 8450) - 2 ao-clule•; •Os 
(leaclis 8440) - 2 modules; CO (Bendis 8501); lnviroaaeatal Cbrcmatoaraph (Bendis 

1270); Dya .. ic Calibration Systea (Bendix 8852) and Air Purification ly•t• 

(leadis 8833). The Laboratory va1 not ia operational condition oviaa to no 1paa 

1a••• beiaa available (but are on order). 

s 
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14(uipmeot for 11ea•urioa particulate eei••ioo• at 1ource b7 ao eatracti•e 

.etbocl included a StrObleio du•t collection •J•tea and ao 'in-1tack' ADder•eD 

impactor. 

Tbe aoal7tical facilitie• vitbio t•os are ratber lillited, but conr 

basic io•trumeot• aDcl equipment •ucb a• atoaic ab•orptioo, reflux and extraction 

anita, calorimeter• and •pectroaraph•. 

Io addition one Andersen (General Metal Work• Incl Bi-Vol sapler for 

~eterminiog .abient particle concentrations is a•ailable. 

26.10.88 

DAY 5 Vi1it1 to lo1ovc 'A' and ~sovo 'B' Power ?lant1. 

Figure 2 indicates the location of the two power ?lants and Figure 3 the 

local topograpbJ and ri•er Sitnica. 

Tbe director of 'A' station i1 Mr Janakovic and the total coaple.ent of 

bis staff nuaber1 about 1700. There are five 1te .. boilers burning lignite a• a 

fuel and generating the following noainal output•: 

Al 65 MW Installed 1962 

A2 125 Mli n 1965 

A3 200 M'.i " 1969 

A4 200 MW n 1971 

A5 200 KW " 1975 

lacb boiler ha• it• ova 1tack with di1cbar1e hei&bt• of Al-A5 of 90, 96, 

106, 106 aacl 120 •trea re1pecti•ely. A 1eoeral ioapectioa of tbe plant ccwered 

the coabu1tioa 171tea1, boilers, ate .. turbines, electrostatic precipitators and 

aah/cliaker dilpoHl. Facilitie1 for s .. plio1 eaiuions and aeneral 

ia1trumentatioa were a110 in1pected. 

The annual con1uaptioa of li1aite i1 of the order of 3.8 Kte at tbe 'A' 

•tatioa. 

t. 
The 'I' 1tatioa ntlOJ• a 1taff of about 1000 and the director ii 

' • '!'O. 
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Kr F Rabi. Tbere are two ste• boilers, bunain& lipite aa a fuel, each unit 

vitb a nominal output of 339 llW ~boiler i1 installed ia 198~ and 12 in 1914}. 

Tbe flue gaa froa tbe two boilers feeds into a c~a stack vith a discharge 

bei.aht of 200 •trea. Smplina poaitioaa vere euained a• veil aa the general 

inetrumentatioa of the boiler plant. 

DAY 6 Viait to C.aification and Fertili&er Pleat 

Tbe first diacuaaion vaa ~ith the director of the fertilizer plant 

(Mr Kitat) aad directors of the gaaification plaat (Mr Djerlek and 

l'.r 8eatelica). Uafortuaately tbe two plant• vere not working owing tc problems 

vitb the ete• plant aupplying proceaa ate- for tbe gasifier and otber 

technical difficulties. 

Production of gas bas an inatal led capacity of 400 x 106 lfal/year and 

present productioL ia about 120,000 Bal/year. Tbe targetted capacity of the 

fertilizer plant ia 250,000 tonnes/year and 120,000 toanea/year achieved. It ia 

aeceaaary to receive ...,nia from another source to keep fertilizer production 

at it• preaent level owing to difficulty with the 183 ayntheai1 plant. 

Problea area• vere identified a• the gasification And fertilizer plant• 

together with auit•~le •-piing point• for potential pollutants. Although the 

gasification plaat va• not operational, at certain location• on the 1ite 

residual H2S ~ad •rcaptana vere evident. Metbodolocies for ••piing at the 

eitea vere a110 considered. 

DAY 7 Diacuaaion vith technical staff at illKOS on the plant visited and 

the quHtiona posed ia ay aind. leporu of iaterett to the tecbnologyl-6 

were pre•ented aad tbo•e produced by IlllOS7 studied. 

DAY 8 The requir ... nta for equi,.ent, fellov•hipa and traiaiaa vere 

eataoli•b~d and where poaaible specified. Work proar.-.ea vere identified and a 

tiaetable for activity prepared. 

DAY 9 A review of all the IlllOS activitiea vaa held at the inatitute and 

I prepared network and activity charts. A •hit vu aade to the Prhtina 

'DDiYenity library to obtain inforution on local topoaraphy a11d litH of 

intere1t to the project. . t ,. ,• 

7 



111 I 

DAY 10 Viaited a••ificati~ plant b•cauae one &••ifi•r unit ••• coaina 
• 

OD atre•. 

Returned to IRKOS and preaented network and actiwity charta. 

DlY 11 Obtained further coabuation info~tiOD froa the chief eaaineer 

of Koaovo 'A' power •tation. Preaented a ••rbal and o.:!!iae written report to 

the Director and •taff of the Inatitute. 

DlY 12 Flipt fraa Pristine to lel&rade aod lelarade to Viemaa. 

DlY 13 Debriefin& •eHion with lk ll 0 Villi ... 

DlY 14 Coaplet•d d•bri•f ina in th• miornin& and returned to the DI in the 

afternoon. 

3. DISCUSSIOll 

The present aiHion ha• rahed a number of iHue• reaardiq tbe two paver 

plant• (KoaoTo .A and B atation•> aod these will be considered in order of 

proceH acti•ity. Tbe lipite ia a low 1rade fuel and iu ca.position aod 

c:oabu•tion characteristics hPe a wide ranae, Table 1 ai•ina the eHential 

propertie• a• fired. Cru•bed lipite 5 .. i• pre•eated to the aill vbich ia 

swept by bot recirculated IH fraa the upper part of the nrtical caabu•tion 

ch .. ber. It ia reported that all the lipite i• pulweri•ed to 100 um but no 

•aaureaents are aade OD the ai 11 per fora.ace to •erifJ tbia • 

.All the boiler• operate with dry bottoa a•h re90'1al aDd direct tanaeatial 

firiaa. Tb• boilera aa. the •.A• •tatioa appeared to operate at 10% ~ and at 

'I' atatiOD 51 ~· c..ba•tioa vitb tbe biper nc:eH air is likely to 

increHe not only fouliaa ia the furnace but alao in the auperheater and 

••coadary rebeater. la ay Tiev aore attention •hould be ai•en to the caabu•tion 

cooditioa•, •·I· t..,.rature and osyaea control, to aiaiaiae foulin1 due to bi&h 

c..,.ratur•• aad e11~ure &ood carboa burn-out by aaiatainina aa adequate 

c..,.rature. leported firH ia the electro1tatic precipitator at 'A' 1tatioa 

could be the result of lov c•bu1tioa teaperaturH. Co-firina vith a aaall 

percntaa• of IH Cuacleaaecl) could bPe a benefichl effect oa coabu1tion, 

facilitate the boiler• operatina ae•r•r their rat•• output and reduce probl .. • 

dowa1tre•. 
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TABLE 1. - Analysis of Li1nite 

Par.-eter Fr• To Typical 

Proxim9te analysis (%) 

lloiature 34.4 50.3 45.0 
Aab 9.9 34.5 19.0 
C-fized 11.2 15.8 12.0 
Volatile •tter 16.8 :8.2 24.0 
Lover beating value, LJ/kg 4350 9420 7500 

~lti..te analysis (%) 

llydroaen 0.9 2.6 2.2 
Carbon 19.8 %8.4 21.6 
Sulphur 0.6 1.7 0.8 
Sitroaen + Osygen 7.1 :3.2 11.4 
C"Xygen 11.0 

Fuaibility t!!J?!raturea <•c> 

IT 940 1100 980 
ST 1120 1190 1140 
BT 1190 1380 !290 
n 1200 1400 1300 

Aab coepoaition (%) 

Si~ 19.4 39.4 26.2 
Fe2o3 5.2 10.2 5.5 
Alz03 6.9 :i.2.8 8.5 
CaO 24.6 45.0 40.4 
M&O 2.3 6.7 5.8 
•a20 0.8 1.6 1.5 
K20 0.2 J.O 0.3 
S03 6.4 13.1 10.8 

Tbe particle abatement •J•t .. a for tbe 'A' etatioa are 3 field 

electroetatic precipiutor (IP) with ao inertial preH~arator. It ae•• that 

eome att..,t hae been .. de to incorporate a separator i2 the tran•itioa section 

leadiaa to tile IP'•, but ia •iev of tbe hi&h particle loadiaa in the 1a1 1tre .. 

moclificacioee to thil 11ction are hiply dHirable. Space li•hation• will 

require a rede1iaa of the ductwork to allow a pre1eparator to be incorporated, 

and to iacrea1e tbe IP'• efficiency an extra field ebould be incorporated (th• 

'I' etatioa IP'• are 4 field). A further rea1oa for en1uria1 tbe IP'• operat• 

vi th a hip collectioa eff icieacy ii the hi&h percnuce of sulphur oddH 
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reuioed on the aolid residue•. 

retained on the particle•. 

Vaina Gronho•d equatioo8 about 701 S is 

Gaseous and particulate •a1ure.eota vill be .. de at the outlet aectioos 

of all the EP'• ('A' and 'I' Power Stations). llllOS staff expreaaed a fira •iev 

regarding an eaiaaiona laboratory for tbia type of 90rk. Tbe equipment for the 

.eaaureaent of particles is a Strbnleio 15 diacontiououa extracti•e type. This 

•hould be used to calibrate a double pa11 tranaaiaaometer to be positioned in 

the outlet duct so that continuous 11eaaur~nt1 of particles can be obtained as 

well as gases. 

Tbe diapoaal of ash and clinker uses vet end dry •thocl1 and probleu 

vith the conveyor ayateaa can result in •witching 'off' the EP'a. This is a 

moat unsatisfactory feature and back-i.p ash/clinker disposal systees should be 

available. A network diagr ... in Fig. 4 inicatea process measurement sections. 

The ash and clinker is tranaported by co ... eyors to tvo ~agoona Fig. 2. 

The slag heaps are a conaiderable distance from houses, and even under high wind 

conditions wind-blown dust .. y not present a problem. However, other activity 

near the slag heaps .. y create a need for tbe abate.e-nt of the dust. For the 

measurement of deposition particles (<35 um) from all sources it is possible to 

uae low cost simplified gaugea9 that also facilitate au~aequent particle 

chemical characterisation. 

4. INSDUMENTS ARD EQUIPMENT, PEL~SHIPS, TIAllillG, VISITS AND ACTIVIn 

4.1 lnatru.ents and !guip!!nt 

Tbe need to carry out eai11ion 90Ditoriag at • number of 1ite1 aakes it 

bi&bly desirable to have a eobile eai11ioas laboratory. Within the pre.eat 

budaet it is not possible to purcha1e a c01mercially available laboratory, and 

therefore suitable instrument• and a vehicle are specified for 1uch a purpose. 

A detailed arra111eae11t of the schaatic, Pia. 5, will be supplied follovina 

instru11ent/equip11eot selection. 
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4 .1.1 lnstnm.nu/Equient for the Measur~nt ef Source EaiHions \Jsina a 

l!lobile Laboratory 

Electrical supply 240V, 50 cycle AC uolesa otherwise stated. 

- One sulphur diozide non-disperai•e infra-red (eztractive ty;>e) 

analyser, suitable for rack 110unting Cnoainal width 0.43 a). ~ 

aecaitivity to vibration. 

- Operating ranges 0-50, 0-500, 0-5000 f1pll (vp.). 

- Precision - ~etter than plus or ainua 2 pp11. 

- Response ti.me l.aa than 30 aecoada to 95 per cent of full-scale 

deflection (FSD). 

- Resolution better than 1 per cent FSD. 

- Heated cell (greater than so•c). 
s .. ple pump for analyser required. 

- 0-10 KV and/or 0-lV linearised output. 

One nitrogen ozidea analyser - cbe.ilU11inescence - for the deteraination 

of total nitre.gen oxidH (llOx> and nitrogen 80noxide (llO) in flue 

gaaea. Inatnment to have heated cells and associated inlet and outlet 

ports to avoid condensing vapours. Suitable for rack mounting (noainal 

width 0.43 a). 

- Multi-range capability of 0-10 ppm Cvpm) by five step• to 0-10,000 

p.,a. 

Precision - better than plu1 or ainu1 0.2 pp11. 

leaponae tiae leas than SO 1ec1 to 95 per cent FSD. 

- Accuracy 2 per cent of ranae or better. 

- Drift - sero le•• than l per cent of raaae ia I hour• 

span leas than 1 per cent of raaae in I hours 

- Linearity 1 per cent of ranae or better. 

- Unit to be heated above 13o•c, al10 a1aple by-p••• to be h•ated. 

- 0-10 llV or 0-1 V liaeariaed output. 

- Vacuum puap vith osone retiOYal filter. 
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One IDll carbon di~•i'e analyser. lack 110unt~ C:oainal vidtb 0.43 a). 

- Suitab?e for use with flue gases, crGH sensitivity to other gaaea 

leas than 1 per cert. 

- llultiraqe 0-1 p!r cent, 0-5 per cent, 0-10 per cent, 0-20 per cent. 

- Voltaae outputs 0-10 KV or 0-1 V, linearis~ o.:tput. 

- Linearity plus or aiaus 1 per cent or better. 

- leaponae t i9e 95 per cent of FSD in 10 sec a. 

- PTeciaion plus or ainua 1 per cent of range or better. 

- Accuracy plus or ainus 2 per cent of ~•age or better. 

- S.-ple pump required. 

- Heated cell to greater than ao•c. 

One IDIR carbon 11e>noxide gas analyser. lack mout:ed. 

- Multi range 0-100 ppa, 0-500 ppm, 0-5000 ppa. 

- Voltage output• 0-10 MY or 0.1 V linearised. 

- Linearity plus or •inua 1 per cent or better. 

- Response time 95 :er cent FSD in 10 secs. 

- Precision plus or ainua 1 per cent of range or better. 

- Accuracy plus or ainus 2 per cent of range or better. 

- S.-ple pU9p requir~d. 

- Heated cell to greater than ao•c. 

s .. ple dilution ayatea capable of saapling hot vet flue ga1e1 containing 

hip conc~ntratioaa C2 a/al) of particulate aatter aad up to 40 per 

cent •/• of water vapour and dilutina to prOYide a particle free gas 

s .. ple at about 20/lo•c. 

- rised and knovn dilution ratios up to 20:1. 

- Suitable for rack .ountina (0.43 • vide). 

- GH acrubbin1 syat• for dilution air to rlr\ove IOx, C02 1 CO and 

bJdrocerhou. 

- PUllp to operate froa 240 V, SO cycle AC. 

- To provide a diluted flow of at least 5 litre1/ain at 25•c. 

- Heated dilution block adjustabl• up to at least 2oo•c. 
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One oxygen analyser for use vitb flue l·Hes of the par ... gnetic type. 

- llaltirange 0-50 per cent. 0-10 per cent. 0-20 per cent. 

- Lineari•ed output 0-1 V or 0-10 MV. 

- Response ti• 90 per cent FSD in 10 eeu. 

- Temperature rana• o-2oo•c. 
- Accuracy i per cent of ranae. 

- Preci1ion plus or ainus l per c•nt of ranae. 

- Zero drift up to 1 per cent of range in 8 haur1 or better. 

Span drift up to 1 per cent of range in 8 hours or better. 

One multipen potenticmetric chart recorder plus tvo spare set• of pens 

and 6 rolls of chart paper. 

Six pens and six input modules. 

- Flat bed c>nfiguration. 

10 MV to 10 V total range in decade ranges. 

- Variable s~ed chart feed. 

- Fast re1ponse. 

One aotori1ed panel van to be equipped as a aobile eaissions laboratory. 

The van to provide a working area of approxi .. tely 2.1 • vide x 4 • long 

x 2 a high. It require• rear opening door• and a 3 seater separate 

driving 1ection. A riniaull load carrying capacity of at lea•t 2 tonnes 

is nece11ary. 

4.2 Fellawsbip1, Trainin1 and Activity 

Figure 6 ii a 'Bar Chart' indicatia& the propo1ed ac:ivity plan. The 

plan ha1 taken into account tbe requirement• aivea by IlllOS aad seek• to present 

activity in a logical vay leadina to an adequat•ly equipped and trained 1taff. 

Clearly there will be variations froa the plan caused by problems 1uch as 111105 

sta!! availability and the or1aai1ation of host ia1titutions but ia ay view the 

overall tiae1cale i1 reali1tic. 

4. j Key to Bar Chart Activity 

(1) Circulation of tender• for instrument• and equipment. 

J3 



(2) As1ea..ent of tenders and placing orders for in1tru11enta and equi,.ent. 

At tbia ataae additional it ... depending on aajor it_. of equipment 

aelected. can be ordered. Aleo a check vill be .. de of conforaity to the 

budget ceiling of $11~. 

(3) Take deli•ery. check and beach teat ioatr1meota with apao aaaea. 

(4a) Prepare 'panel van' to receive inatr1meuts* (Ventilation ayatea, 

installation of electrical coanectiooa, pipework, racking and worklaeach). 

Install ioatr1menta and check ayatea in Eaiaaioo1 Laboratory Ccoawerted 

panel •an). 

C4b) Make i..issions Laboratory Operational. 

< 5) Carry out short site test (shake-down) vi th the F.aissiooG Laboratory. 

(6) 

Make any modifications found to be oecesaary. 

Make trial full acale aaapliog campaign and a11e11. 

commence aource meaaurement s.-pling caapaigna. 

If Htiafactory 

(7) Prepare analytical laboratory for aaaple analyais required for e.iaaioo 

••pliog c•paigna. 

(8) Poaitioo llllli11ion1 laboratory at a aelected aite and aet in operation. 

4.2.2 Fellowsbip1 and Trainina 

(9) Ci) The .eaaure9eot of S~ and 803 in flue &Hea. lnatructioo will 

include f .. iliariaation vitb inatru.ent• and data acquiaition. 

(ii) An introduction to ataoapberic di1per1ion model1, includina 

saeteoroloaical and topoarapbical par ... ter1. The application of 

•iHiona and diapenion on tbe deteninatioo of cbimley baipt. 

* In accordance vitb detailed de1i1n. 
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A period of 3 80ntba ia required for training and it ia 8uggeated that 

for 9(i) fellovabip• are arranged at tvo location•. 

Ci) I.DY lbeinlalld. Kala. Federal Republic of Geraany 3 weeks (contact 

F lrieda or I-V Buba). 

Ci) aad (ii) Warren Spring Lal»oratory. SteTenage. Berta 9 weeks (contact 

Dr KL Villi ... and Dr C Schofield). 

(10) Introduction to metbodolociea for llDDitoriag gaaeoua particulate 

CU) 

pollutant• in the ambient ar.oapbere vitb apecial reference to ~· 

A period of 2 month• ia required for training ant the following ca~didate 

boat iaatitutea are propoaed: 

• Central Electricity Reaearcb Laboratory. Leatberbead. Surrey. ~. 

• Warren Spring Laboratory. SteYenage. Berta. 

Training in the principle• and application of 

•Hurement of S~. S03, •Ox• C02, 02 

saaea. 

A period of 1 month. Propoaed boat institute•: 

inatrument• for the 

in cOllbuation flue 

• TUV. lheioland. Kolo, Fed~ral Republic of Gerw.any 

• Warl'en Sprios Laboratory, SteYenage, Berta, UK. 

(12) To obtain atate-of-tbe-art infonution on tbe cambuation of liplite, tbe 

influence of combuation in relation to aulpbur capture on alkaline 

particle•. tbe probl ... of alag1ia1 and boiler foulina. 

A period of J 80ntb, if po••ible tvo veek1 at each of tvo in1t1tute1 

candidate bolt in1titutea: 

C.nadiaa Coabuation l111arch Laboratory, Oatario, Canada (contact 

George Lee) 



11 I 

Tdlinalr.ij Politebniceauij Institut, hf•dra T•ploen•rg.cilr.a, 2000 171 

TalliD, Ul. hlioina 116, SSSI. 

(13) To obtain atate-of-tbe-art infoiwation on 9ttbods for coal aaalyaia vitb 

apecia! reference to: 

Sulphur in coal and ash. 

Alkaline metals iDcluding Ca, Mg, Mn, la and I. 

Candidate boat institute: 

British Coal, Coal Research Eatablislmeat, Stoke Orchard, Ir Qaeltenb .. , 

Gloucestershire, DI. 

5. SAMPLING PROGRA.~ 

Tbe •in eapbasis of tbe a.-pliag progr-. vill be focuHed on tbe 

source eaisaioas, although aabieat measurement• at aelected sites are emriaaged. 

For tbeae two acti•ities a fully operational ecbile eaiaaioas laboratory and an 

i.Jlaisaioaa Caabient) meaaureaeat laboratory are easeatial. 

Statistically deaigned aaapling and measurement c.-paigns are proposed to 

cover the three different boilers in operation at Power Station 'A' and the one 

boiler type at Power Station 'I'. Aabient (I .. iasion) concentration• abould be 

aoaitored for periods of approximately 2-3 80Dtha at 1ocati'1na where power 

station operation Canel other industrial acti•itiea) aad weather pattern• are 

likely to 1be •Himu8 predicted around lPel concentration• of S~ and/or 

ll02-

I 11111 II 

Tbe ••plina •tbodolOIJ for tbe Power Station• ii outlined below. 

5.1 Boiler Fuel 

reed rate of lianite 

Discrete aad cU11Ulati•e a.-ple• of lianite feed 

Co8po1ition of lianite, ·clDIOS, •olatile .. tter, water, a1h aad 

calorific walue 

- Alb fu1ioa t..,erature1 and cheaical C08po1itioa. 

16 
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5.2 Boiler Oe!ratiD& CoDclitiona 

- Peed water rate 

- Ste .. coDclitiooa. flow aad prea1ure 

- Air flow and di1tributioo 

- Temperature di1tributioa in the casbuatioo cbaaber. 

5.3 Boiler Eai11ioa1 

5.3.1 Plue Ga1 Ccl!poaiti2!!, 

- 50?. llOx• co. ~. 02 (coatiauoua •&1ure11ent) 

- S03. total byclrocarbona 1 particulate• Cinteraittt::nt 

•aaurement) 

- Gaa flow and temperature. 

5.3.2 Alb and Slag 

- late of a•b and alag 

- Oleaical C011p01ition (including free and combined S) 

- carbon in aab 

6. POWEi PLAllT DATA OUTPUT AJID AIW.YSES 

Tbe data output and analyaea will provide information in four .. in 

areaa: 

Ci) Colabv1tioa cbeaical cbaracteriatica &Del foulin1 

(ii) Sulphur capture 

(iii) laiaaiooa and pollutant patlrvaya 

(iv) Thermal and relevant cheaical balance• 

6.1 A••~• ... nt of li•k froca lecurrin1 lai1aioo1 

The dau obtained froa the •&1uraeat caapai1at 1bould eaable rilk 

aHeaa.nta to be .. de oa h ... a bealtb aacl eaviromental claa1e. It ia aot 

propoaed to deal vitb the complex i11ue of eaviroameatal daa1• by .. i11iooa. 

17 



To aaaeaa riak to health the following atepa abou:d be uaed: 

Ci) Identify the health effects of conc.ru H a function of 

concentration leTel. 

(ii) Predict and/or ••sure tbe concentratiou to which the general 

public .. , be eapoaed and deteraine "worker expoaure' by 

•••uresent Cperaonal aaapling or fiaed point aa11plingl. 

(iii) Eatillate tbe health impact of auch concentration expoaurea. 

A comprehensive publicationll on different BO exposure •thodologiea 

baa been prepared for the United Statea Federal Je1iater and cover• the 

require.ents of the present study. Uaing these •thodc:~gies it is possible to 

apply published aodels in conjunction with •teorolci~cal and tcpographical 

conditions. Figure 3 indicates the local topography ant Fig. 7 a wind rose. 

7. COICLUSIOllS OD UCDIMEllDATIOiS 

• Within the financial budaet technical apecifications have been prepared 

for the on-line aeasureaent of a range of cases eaitted froa Kosovo A and 

B power stations. For the aeasureaent o! particles extractive 

discontinuous methods are used therefore it is recommended that a double 

paH tran•iaaa.eter be purchased for the cc:tinuoua ••aureaent of 

eaiaaion rate. It will atill be necesaary to use an extractive aetbod of 

aaapling for the pbyaical and cbeaical characterisation 6f the particles 

eaitted. 

• In1truaenu purchaaed for the continuoua aeaaaraent of eaitted aaaea 

vill be inatalled in a auitable panel Yan ao tlaat it ean be uaed aa a 

910bile eai11ioa laboratory. Altbou&h there are commercially available 

eaisaion laboratoriea the financial conatraiat1 of the project preclude 

tbia option. Wben the suppliers of inatruaenu and van are know a 

detailed de1i1a of the laboratory will be forvar .. d. 

• It ia rec~nded that a aaall teaa of expert• Ctwo per1oa1) be appointed 

to ~" ... ~ iaioa the .. i1aion laboratol'J' and take part in a pilot 

11 
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<•hake down) • ..,1ina caapaigo •t • power •t•tioa. Bearing in aind the 

•iailar priaciplH of operation for the •ource eaiHioa and •bient 

110nitoring laboratorie• it i• propo•ed that the eapert• •bould comaia•ion 

the tvo laboratories. 

• Rapid cbanaes in the wind direction and/or apeed can occur in the local 

•ituatiOD (within 5 Im of the power atations) and tber~fore a ust, 

anemometer and wind vane (with recorder) •hould be purchHed and used 

durina •Huraent caapaign•. 

• The aabient pollutant llODitoring laboratory •hould be poaitioned at one 

aite for a period ef •t leHt 2/3 80Dth•. Location of the .-ient 

aonitoriag sites can be deterained fr• the eaiHioas inventory and 

dhper•ioa characteristics. Additional data on lf02 concentrations in 

the .. bierat ac.oapben can H obtained by the uH of low-coat paHive 

aaaplina diffusion tube• 

• The existing operatina conditions in the boiler cOllbu•tioa chaaber should 

receive better CQ~t,rol •o that tbe t .. perature regi• h aaiataiaed 

within clo•ely •pecified liaits. For •ampling caapaigoa the purchase of 

auction pyra.etera to obtain &ood data on combuation/fla1e teaperaturea 

ia rec~aded. 

• A technical and econ•ic feHibility study abould be carried out to 

explore tbe po•aibility of c•buatioa iaprove.at at the 'A' atatioa by 

using gaa fr• the nearby gaaifier plant. 

• An iaproved clHaification of lipite, e.g. u.ing aiaplified acreening 

teat•, •o tbat tbe fuel aupply can be optiaiaed vitb regard to 

cOllbuation, ainiaiaing boiler fouling and .. xiaiaina aulpbur capture. 

• Coaaideration abould be given to using a range of Kosovo lignite• in a 

.. 11-•cale c•buatioa ria to atady relnant operatina paraMten. A 

tnmber of European (and poHibly Yuaoalavian) laboratories is already 

able to undertake theae inveatiaatioaa. 
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• Tbe ele9eotal analy•i• of particulate aatter can be aade at llKOS u•iDI 

atoaic absorptioo •pectrophota.etry (AA). llo facilities •ucb a• a-ray 

diffraction are available for pba•e ideotificatioo. 

• 1.,rOYe.nt in tbe abatment efficiency of the 'A' p«Ner •tatioa 

electro•tatic precipitator• (IP'•> i• required. Coll'Yer•ioa froa 3 field 

to 4 field and an inertial preseparatioa atqe to the IP'• abould be 

con•idered. Thi• would neceHitue a rede•ip of the esiatina ductwork. 

• The cODTeyor •J•tems for the traaaportatioa of flya•h. cliaker and •las 

ehould prOYide a 'back-up' procedure in caees of break-down. 

Coeaideratioa •hould be ai•ea to returain& the va1te eolid• etre .. to the 

open ca1t aine at a auitable ti.me in tbe aining operation. 

• Evaluation of vind-blovn du1t depo1ition can be .. de by u1ing 1iaplifiec 

lov co1t du1t depo•ition gauge• The abatf91ent of vind-blovn dust 

froa a1h a~d clinker duap• can be achieved by •praying •tabilieing agent• 

which are readily available froa European aanufacturer•. 
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1.* Workbook of Atao1pheric Dhperaioa E1tillates. D. Bruce Turner - Air 

Re•ources Field Research Office. Enviromental Science Services 
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2.* btsberser. S.M. and a,.arcsyk. V.J. Treataeat and Di•poHl of VHtH 

frOll Dry S~. Eaviroamental Pro1res1 (Vol. 5. lo. 4), loveaber 1986. 

3. lriecla, P., Wallin, s.c. et al. Jletbod• of s .. pliaa for Sulphur Dioside. 

Osidet of litroaea and Particulate llatter in tbe bbau•t Ca• of Larae 

Coabuatioa Plant. CIC Contract lo. 84-1-6642-11-005-11-1, October 1985. 

4.* Brown, T.D. aacl Lee, G.K. Sulphur leutralisatioa by Lianite Ash: Pilot

lcale eo.bu•tioa lsperimeat•, Journal of ln1iaeeria1 Zor Power, October 

1979, Vol. 101. 

5.* loravardt, a.a. and Bruce, K.a. Effect of Specific Surface Area on the 

leacthity of :ao vi th 102, AlChl Journal (Vol. 32, lo. 2), February 

1916. 

20 
II II I I Ill I I I I 



6. Slobocl.n, V. Djeltic. Tbe Effect of the C.bu•tion Coodition• on the 

Foulina Inten•ity in the Paver Flant Boilers Burning los~•o Lignite, 

IIKOS l.eport. To bf! published. 

7. Atkina, D.B.F. et al. Tbe llea•ure9ent of Ritrogen Dioxide in the Outdoor 

EDYiroament u•in& Paaai•e Diffu•ion Tube Saaplers. AEIE Barwell: BMSO, 

1986, AEIE 1.12133. 

8. Gronbo•d, B. et al. Sa.e Studies on Stack Eaissions froa Lignite-Fired 

Power Pleau, 1973 ~J9PO•im, li-rlt, 1'D. 

9. Ball, D.J. and Upton, S.L. A Vind Tunnel Study of the Particle 

Collection Efficiency of an lnerted Frisbee used aa a Duat Deposition 

Gauge. At11e>spberic Enviro.-.nt, Vol. 22, No. 7, p 1383-1394, 1988. 

10.* Seminar on Dust Control, Warren Spring Lahoratory, 1984. 

11. United States Federal Register, Vol. 51, p 33992-34504, Septeaber 1986. 
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• A Bibliography covering the adsorption of sulphur oxides on alkaline 
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lfeaaur..eat and Occupational laposure Li•ita for tbe Working IDYiroa.ent. 
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APPEIDU A 

RITED llATIOllS lllDUSTIIAL DEVELOPlllllT OKAlllZAno• 

Poat title: 

Duration: 

Date required: 

Daty Station: 

Parpoae of project: 

J'OI DESCRIP'?IOR 

DP/YUG/87/020/11-01 

Expert in the llOllltoring and control of ataospherlc 
ealaaions of S02 fr011 coal-fired pover station 
boll era 

0.3 .,. ' 
September 1988 

Pristina, tugasla•ia 

1. To improve the capability of I~OS to control the eaissiona of 
sulfur co•pounds frOll power generating stations which use lignite 
fuel through enhanced knowledge of natural desulfarizatiQn 
occurring vitnin the combustion chamber. Thia vlll be achieved 
through an improved understanding of the follovinc technical 
Issues: 

2. Lignite composition, perticularly the relative concentrations of 
sulfur and the oxides of calcium, .. ,neaiua, aanaanese, etc. 

3. Collpoaition of SOx In the coabuation chaaber and flue cases for 
different coabuation cbaaber conficuratlona and boiler capacities • 

. 4. Ataoaphere dispersion of 102 tn the i .. edlate •ictnity of pover 
plants and over larcer areaa. 

5. Wet leachtna of aulfur froa ash disposal dumps into croundvater. 

«i , 
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The expert viii execute the follovina taslts in cooperation vith the 
Institute for Research and De•elopment. (l~S). in the Socialist 
autonoaous Pro•lnce or ~OSOVO: 

1. Ad•iae IKOS starr on. and participate in the preparation of a 
detailed work plmi for the actlYltlu to be andertaken vlthtn the 
scope of project DP/1Uc:/17/020. Dlla vlll 1ncl11de: 

Preparation or neutral tecbntcal apeclficatlona for project 
equipment. (lnatruaentatlon for atmoapberlc pollution llOllltorln& and 
ana!J81a). 

saaaeat potential laoat lnatltutlona for the propoaed fellovahipa and 
atady toan and ad•be of the content of the trainlna proaraaes • 

.ldYlae IBOS on the tub. vhlch alaoald be mdertaken by the 
project'• Intematlaaal. :lzperta aDll• Vlaere poulble. aaaaeat 
poaatble condidatea to fill these poata. 

Preparation of a reallatlc achedale of actlYitJ4'9 and ustpwent of 
•tart dates and durations for each actlYl~. 

Pro•ide technical guidance to project ataf f on: 

Sulphur capture in uh clurln& co~J cClllbaatlOG ta 11tlllty P .r. !toilers 

lqulllMJlt and •thoda for monltorln& SOx c:oneeatratlon in atack 
1uea. (aource aonltorlng). 

Tranaport and diaperalon of SOz in the atmoaphere. 

3. Prepare a report in ln&llah, aettln& out the achln-•enta of the 
aiaaion, (particularly thoae of paracraph 1. aboTe), for the 
concerned nation.al authorltiea, UIDP and UllIDO. 

J..D&ua&e: lnalt•h 

BacJr&roaad lllf omatloa: 

haoTa la a aoclallat autonomoua prOYlnce (SAK) aitaated in the Southern 
part of !qoalaTla. It coTera an area of 10.117 Jia2 ad bu a population 
of 1.515.440 (1911). Such a population aaJcu it the moat denaely populated 
part of !qoalaTia but it la atlll the 1 ... de'Yeloped rqloa. 

The induatriallzation of SAP loaoTo i• ltued on lta rich aineral resources 
auch aa llpite, non-ferroua aetala and othera. At pruent lona ranae 
pro1r ... , call for the erection of new facllitlu for coal proceaalna and 
coabuation (iaduatrial aaa and electricity production). The rapid 
iDduatrlalizatlon of SAPE baa cauaed aerloua eaYlrOllllelltal dl1turbance, 
I.e. lncrea1ed en•ironaental pollution (air, water and aoil). 
•nerthelH1, due to increaaed need for aera, new aero aeneratlna 
f acilitie• baTe to be built in order to uae the aTailable abundant natural 
ener1y re1ource1. 

.. 



In order to continue an lntensi•e de•elopaent of the Province, corrective 
measures baYe to be undertaken to counterbalance the enviro•ental lapact. 

llllCOS actl•ltles include £IA'• and direct aeasure.ents of the pollution 
le•els caused by coal fired energy 1eneratina plants. Its laboratories are 
sufficiently prepared to car17 out these taska. 

ne alneral c..,_. .. t of the Koao•laa llanite contains a relattwelJ blah 
percmtaa• of caleat~ vlllcla •lllda a certain 41'18Dtlty of nlpllar into 
Calcl• alpbate CVla& the coal camaatlon la power plallta a6 lleace 

· creates a partial utural redaction of SOx (nataral denlpburlsatlon). the 
.. la tut of the project ls to define the lnfl1Mllce of the coal nlpllur 
contmt (froa lts ccmpoanda) and the content of calcl•, aapul• and 
•l•ture on the miaalon of SOz fr• ~osowlaa pover plants. SlDce the 
content of these c:.ponents depends on tile coal orl&lD (coal field, vorltlna 
lewel) tile relatlonahtp between the SOx •lasion Uld tile coal vtll be 
aade. Slldl a model would be ••17 useful ln aitaatlou la vhlch a reduction 
of tile SOs alalon effected. Ia•utl&atlons vtll be carried out by cOlltrol 
of tlae plata operation par-ten, upeclallJ lta taperature. the foraed 
calcala nlpbate ia Tery temperature aenslti•e (ower iooooc). At that 
temperature It starts to dlssol•e and so2 joins the combustion flue 
auu. '!Vo different ate• aenerators (650 and lOOOMWe) would be planned 
for lnTestlaatlons of tile SOx reduction and the influence of the combustion 
chaaber desian and cOllbustion process will be determined. For 
detera!Datlon of this laterdepeDdance autoaatic aeanreaent deYicea vould 
be atacJt retrofitted to aeasure tile concetration of SOx. 

ne S02 lnel UJ be aeaaured at some spots in and outside the pover 
plata 7ard la order to aake an S02 dbperaion aodel and the correlation 
1-etveea the 502 ealaaion and ... 1aion ln relation to weather conditions 
(vla4 rose, laYenlon, etc.). An aues...at vould be clone an4 aeuures 
andertaken for the en•ironaental protection on basis of ude nlphur 
baluace. B•elJ, e•ea lf a s•ller sulphur quantity is eaited by flue 
auea, the eaYiroment ia qala polluted by the ash in vhich the sulphur is 
concentrated. 

!llese laYeatlaaloas vill be Yery iaportant for selection of the equipment 
and aite for nev electricity aeneratina plants which are planned to be 
lnlllt in the near future la the territory of SAP ~osoYo. 

I 

I 11 II I I I I I I I I 11 I 11 11 I I II 111 II I I I 
11 I I II II 



Jhe follovipa ogtpgts are t1911lred frclll \he protect 

1. Full operational capability of IIU:OS to execute the follovin& 
en•irGnmental llODitorina and protection aeasures: 

a) LilJlite fuel ana~la lncludina •aaplina technlqaea in the field 
and at atoc:ltpilea; 

b) Analysis and llOllitortna of coabustion chaaber and flue aaaes; 

c) Monitorlna of sulfur dioxide atmcsphere eaisslns; 

d) Deteraination of ash •ulfur content and in•esti&ation of 
aroundvater pollu~lon caused by vet leaxhin& of sulfur frOll ash 
dmpa. 

2. The follovlna technical result• and recoaaendations; 

a) Deteraination of the correlations between, Sox ataosphere 
emissions, coal sulfur content and calcilll!l oxi~e content of the 
coal alneral aatter. 

b) Deteraination of the aoat favourable aolar ratio of alkali aetal 
to sulfur for the aax1aua overall reduction in sulphur eai•aiODS 
(atmospheric and terrestrial). 

c) Variation in li&Dite analysis vith seaa, depth and 1eo1rapbic.al 
locaiton. 

d) Effect of coabuation chaaber configuration, COllbustion temperature 
and boiler capacity on atmospheric sulphur emissions leadln& to 
recOllllendatlons or combustion chamber design and operation& 
procedures. 

e) Graphical presentation of Atmospheric SOz dispersion and 
aeneration of a dispersion llOdel under varyina veather conditions 
f rOll vhlch recomendatiODS can be made on the location of sulphur 
power statlODS. 

f) Iaproved understandina of the aechaniam for transfer of bound 
sulphu• In coala•h to around vater. 

1) Baaed on a), b) and above, reco1Dendations vill be made on the 
selection of coals to be mined and burned such that sulphur 
ealsslons to teh environment are minimized. 

3. Technical reports as appropriate addreasln& the above issues. 




