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LIETUVOS ENERGETIKOS
INSTITUTAS
2001 m.

2001 m. instituto mokslininkai toliau plétojo tyrimus penkiose
valstybés finansuojamose fundamentiniy tyrimy programose:

. Energetikos Okio planavimo metody kirimas, energetikos
objekty saugumo ir patikimumo bei poveikio aplinkai ir
efektyvaus energijos vartojimo tyrimai integracijos j Europg
procesy kontekste;

II.  Tyrimai Siluminés fizikos, skysCiy bei dujy mechanikos ir
metrologijos srityse;

lll.  Sudétingy sistemy modeliavimas, jy valdymo metody ir
kontrolés techniniy priemoniy karimas;

IV. KarSCiui bei cheminiam poveikiui atspariy medZiagy, jy
technologijos ir konstrukciniy elementy ilgaamziSkumo
tyrimai;

V. Degimo ir plazminiy procesy tyrimai kuro taupymo, aplinkos
tarSos mazinimo ir medziagy terminio nukenksminimo srityse.

Lygiagrec€iai buvo vykdomi taikomojo pobldzio tyrimai pagal
Ukiskaitines sutartis su energetikos bei kity Salies okio Saky
jmonémis ir organizacijomis, rengiamos programos, standartai
bei kiti norminiai dokumentai, reglamentuojantys energetikos tkio
subjekty veikla.

Svarbig vietg instituto mokslinéje veikloje uzémé tarptautiniy
programy vykdymas bei tyrimai, numatyti daugiaSalése ir dviSalése
sutartyse su uZzsienio partneriais.

I§ valstybés biudZeto finansuojamose programose vykdyta
19 mokslinio tyrimo darby (temy), i kuriy 5 baigtos 2001 m.

Mokslininky pasiskirstymas pagal mokslinés veiklos kryptis
Distribution of scientists according to research areas

54%

Darbuotojy skai¢iaus kaita
Variation of staff number

LITHUANIAN ENERGY
INSTITUTE,
2001

In 2001 scientists of the institute continued to develop research
according to five programs financed by the State:

I.  Development of energy economy planning methods,
investigation of safety and reliability of power plats, their
impact on the environment and efficient energy consumption
in the context of integration into the European Union;

Il.  Investigations in fields of thermal physics, fluid mechanics
and metrology;

lll.  Simulation of complex energy systems, development of their
control methods and technologies;

IV. Investigation of refractories and chemically resistant
materials, their production technologies and ageing of stuctural
elements;

V. Investigation of combustion and plasmic processes in the
fields of fuel saving, reduction of environment pollution and
thermal decontamination of materials.

In parallel to these works applied investigations on the basis of
contracts concluded with power engineering and related firms and
organizations were carried out, corresponding programs together
with standards and specifications, regulating activities of energy
sector subjects, were prepared.

Implementation of international programs and investigations,
carried out on the basis of bilateral as well as multilateral con-
tracts with foreign partners, takes a highly important place in sci-
entific activities of the institute.

450 Habilituoti daktarai (] Doctors habilitated
Daktarai [] Doctors
Doktorantai [] Dr. students
400 Mokslo darbuotojai [] Research associates
InZ.-techn. ir pagalb. personalas I Auxiliary staff
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Temos pavadinimas

Vadovas

Skysciy tekéjimo diferencialiniy lyg€iy skaitmeniniy sprendimo metody iSvystymas Silumos ir

dujy tinkly matematiniam modeliavimui

Diskretiniy elementy sistemos dinamika reaguojanciuose srautuose

Prof. habil. dr. M. Tamonis
Dr. A. DZiugys

Heterogeniniy angliavandeniliy degimo reakcijy mechanizmo pasienio sluoksnyije prie pavirSiaus

tyrimas ir modeliavimas

Termogravitacijos jégy jtakos Silumos mainams ir srauto hidrodinamikai apribotoje erdvéje tyrimas
Struktdros ir jtempiy jtaka defekto susidarymui ir vystymuisi konstrukciniuose elementuose

Baigto mokslinio tyrimo darbo Skysciy tekéjimo diferencia-
liniy lygCiy skaitmeniniy sprendimo metody iSvystymas Silumos
ir dujy tinkly matematiniam modeliavimui pagrindinis tyrimo
objektas buvo srautiniy tinkly biklés analizé, jy kdrimo,
eksploatavimo bei valdymo problemos srautiniy tinkly rezimo
modeliavimui. Sukurtos funkcinés iSraiskos Silumos nuostoliams
vamzdynuose jvertinti bei istirtas jy tikslumas. IStirtas Silumos
tinkly hidraulinio ir temperattrinio modeliavimo algoritmas,
imituojant vartotojus srauto valdymo voztuvu. Sukurtas programy
paketas TINKLAS, kuris gali bati taikomas Silumos bei dujy tinkly
darbo rezimy modeliavimui. Jis gali funkcionuoti kaip
savarankiSka informaciné sistema. Sis programy paketas
inkorporuotas j laboratorijoje formuojama bendrg informacinio
apripinimo sistema, skirtg miesty energetiniam akiui valdyti ir
planuoti.

Darbo Diskretiniy elementy sistemos dinamika reguliuo-
jancivose srautuose tikslas — diskretiniy elementy sistemos
dinamikos programinio paketo sukarimas ir pritaikymas granuliy
judéjimui regeneruojanciuose srautuose skaiCiuoti. Buvo
pasirinktas diskretiniy elementy metodas, kuriuo, tiesiogiai
skaiCiuojant kiekvienos dalelés judéjimg, galima pakankamai
tiksliai apskaiciuoti perneSimo procesus biriose medziagose arba
nustatyti jy viding struktirg, o tai leidzia modeliuoti jy deginimo
procesus ant judancio ardyno ar besisukanciame bligne kur kas
tiksliau negu iki Siol naudotais kontinuumo modeliais.

Sukurtas programinis paketas, skaiCiuojantis daugelio daleliy
sistemas, naudojantis objektinio programavimo metodologija, kuri
leidzia modeliavimo metodg ir programinj paketa pritaikyti ir kitos
ruSies uzdaviniams, pavyzdziui, molekulinés dinamikos tyrimams,
suodziy sluoksnio porétumo skaiciavimams.

Mokslinio tyrimo darbe Heterogeniniy angliavandeniliy degimo
reakcijiy mechanizmo pasienio sluoksnyje prie pavirsiaus tyrimas
irmodeliavimas atliktas skysto kuro angliavandeniliy dujofikacijos
reakcijy eigos modeliavimas esant jvairioms degimo aplinkos ir
pavirSiaus temperatroms, iSmatuotas ir apskaiCiuotas mazuto
laSelio anglies ant keraminio pavirSiaus sudegimas, surandant
deguonies difuzijos, deguonies konvekcijos ir heterogeninés
reakcijos greiCio dedamasias. Spektrometrine analize surastos
mazuto skaidymosi dalys kuro dujofikacijai alifatiniy ir aromatiniy
angliavandeniliy zonoje.

Uzbaigtame tyrimo darbe Termogravitacijos jégy jtakos Silu-
mos mainams ir srauto hidrodinamikai apribotoje erdvéje tyrimas
buvo atlikti eksperimentiniai Silumos mainy tyrimai pasvirusiame
(& = 60°, 30°) plokSciame kanale vienpusio kaitinimo atveju, kai
priverstinés ir natdralios konvekcijy kryptys yra prieSingos.
Skaitiniai miSrios konvekcijos tyrimai vienkryp€iuose srautuose
atlikti vertikaliuose kanaluose, naudojantis kompiuterine programa
PHOENIX.
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Prof. habil. dr. A. Slan¢iauskas
Prof. habil. dr. P PoSkas
Dr. R. Levinskas

Darbe Struktiros ir jtempiy jtaka defekto susidarymui ir
vystymuisi konstrukciniuose elementuose jvertintas termodina-
miSkai nesuderinamy polimery kompozicinéje medziagoje struk-
toros ir liekamujy jtempimy poveikis polimeriniy konstrukciniy
medziagy irimo procesui. Atlikta deformacijy ir jtempimy porétoje
kompozicinéje medziagoje priezasciy analizé bei eksperimentiniy
ir analitiniy tyrimy rezultaty palyginimas. Nustatyti hidridy
susidarymo cirkonio lydinyje désningumai ir, esant numatytam
jtempimy dydziui, plySio augimo temperattring priklausomybé.
Paruostas eksperimentinis Zr-Y DC magnetroninio nusodinimo
stendas. Atlikta naujos kartos kieto oksido kuro celiy aktyviy
elementy sintezé joniniais-plazminiais metodais. Suformuoty
plonasluoksniy keraminiy dangy strukttriniy virsmy tyrimai atlikti
pagal FP-5 projekta, panaudojant koncentruotos saulés energijos
krosnj, Ispanijoje.

2001 m. gruodzio 31 d. institute dirbo 297 darbuotojai. Tarp ju:
15 habilituoty daktary, 67 daktarai, 32 doktorantai bei 31 mokslo
darbuotojas be mokslinio laipsnio.

Septyni instituto doktorantai susistemintus savo mokslinio
tyrimo rezultatus pateiké apgintose daktaro disertacijose:

» 2001 m. sausio 19 d. Vytauto DidZiojo universitetas suteiké
daktaro mokslo laipsnj Vy¢iui KOPUSTINSKUI uz matematikos
darba Dinaminiy techniniy sistemy patikimumo ir rizikos
jvertinimas.

« 2001 m. liepos 5 d. Lietuvos energetikos institutas suteiké
daktaro mokslo laipsnj Daliai GRIGALIUNIENEI uz energetikos
ir termoinzinerijos darbg Radionuklidy migracijos is pavirsinio
tipo radioaktyviyjy atlieky kapinyny modeliavimas.

» 2001 m. liepos 9 d. Vytauto DidZiojo universitetas suteiké
daktaro mokslo laipsn;j Virginijui VILEINISKIUI uz matematikos
darba TrimacCiy neutrony pernesSimo ir difuzijos lyg€iy
Skaitmeniniai sprendimo metodai.

« 2001 m. rugséjo 5 d. Lietuvos energetikos institutas suteiké
daktaro mokslo laipsnj Aivetai LAPIENIENEI uz energetikos ir
termoinzinerijos darbg /Stekéjimo salygy jtaka recirkuliacinés
zonos formavimuisi ir tersaly susidarymui besisukancioje
reaguojancioje sroveje.

» 2001 m. spalio 29 d. Kauno technologijos universitetas suteiké
daktaro mokslo laipsnj Artarui KLIMASAUSKUI uz mechanikos
inZinerijos darbg S/égio indy ribinio bavio jvertinimas, taikant
tampriai plastinius irimo Kriterijus.

» 2001 m. lapkriCio 6 d. Kauno technologijos universitetas suteiké
daktaro mokslo laipsnj Kristinai BRINKIENEI uz medziagy
inZinerijos darba Ugniaatspary erozijos ir erodavusio pavirsiaus
padengimo aukStatemperatiréje dujy tekmeéje tyrimai.

+ 2001 m. gruodzio 21 d. Lietuvos energetikos institutas suteike
daktaro mokslo laipsnj Sigitui KADISAI uZ energetikos ir
termoinzinerijos darba Grafy teorijos taikymas srauty



Of the 19 research activities, financed from the state budget,
the following five were completed in 2001:

Theme

Development of solution methods of fluid flow differential equations for heat and gas network simulation.

Discreet element dynamics in reacting flows.

Leading researcher

Prof. Dr. Habil. M.Tamonis
Dr. A. DzZiugys

Investigation and modeling of heterogeneous hydrocarbon combustion reactions in the boundary

layer at the surface.

Prof. Dr. Habil. A. Slanciauskas

Investigation of influence ofthenno-gravitational forces upon heat transfer and flow hydrodynamics

in closed space.

Prof. Dr. Habil. P PoSkas

Influence of structure and stresses on defect formation and development in the construction elements Dr. R. Levinskas

The area for investigation in the research work Development
of Solution Methods of Fluid Flow Differential Equations for Heat
and Gas Network Simulation was the analysis of the status of flow
networks, their construction, operation and control problems for
the simulation of flow network modes. Functional dependencies
were created for evaluation of heat losses in the piping and their
accuracy was investigated. The algorithm of hydraulic and tem-
perature modeling, in which consumers were imitated by the flow
control valve, was investigated. The program code TINKLAS was
created which can be applied for modeling of operation regimes of
the heat and gas networks. It may function also as an independent
information system. This program package was integrated into the
general information system being formed at present in the labora-
tory dedicated for control and planing of municipal power economy.

The aim of the work Discreet Element Dynamics in Reacting
Flows was the creation of a computer code of discreet element
system dynamics and application of it for description of movement
of granules in reacting flows The discreet element dynamics method
was chosen, which enables accurate enough determination of trans-
fer processes in free flowing substances or of the internal structure
of these substances by a separate calculation of each granule. It
allows more exact simulation of their combustion on the moving
grate or in the turning drum if compared with conventional continu-
ity models used so far.

The program package created in the laboratory uses object
programming methodology for many particle systems, This meth-
odology enables application of the model and the program pack-
age to various problems in other research areas, for example,
molecular dynamics or soot porosity calculations.

The research into Investigation and Modeling of Heterogeneous
Hydrocarbon Combustion Reactions in the Boundary Layer at the
Surface includes modeling of the process of fuel oil hydrocarbon
gasification reactions at various temperatures of environment and
of the surface. Calculation and measurement of fuel oil droplet
combustion on the ceramic surface also was carried out with
determination of oxygen diffusion, oxygen convection and hetero-
geneous reaction rate components. The fuel oil split arts for gasifi-
cation of fuel oil in the aliphatic and aroma hydrocarbon area were
determined using spectrometric analysis.

During the research work Investigation of Influence of Thermo-
gravitational Forces upon Heat Transfer and Flow Hydrodynamics
in Closed Space, which was finished in 2001, experimental investi-
gations were carried out using aninclined (¢ = 60°, 30°) flat chan-
nel, when natural and imposed convection directions are opposite.
The computer code PHOENIX was used for numerical investigation
of mixed convection in unidirectional flows in the vertical channels.

In the work Influence of Structure and Stresses on Defect For-
mation and Development in the Construction Elements influence

exerted by thennodynamically incompatible polymer structure in
composite material and by residual stresses on the disintegration
process of construction materials is investigated. Analysis of strain
and stress causes and origins in composite material and compari-
son of experimental and analytical data were carried out. Regulari-
ties of hydride formation in the zirconium alloy were established
and, at given stress intensity, also temperature-dependant gap
growth. The experimental Zr-Y DC magnetron precipitation rig was
prepared for experiments. Element synthesis of solid oxide fuel
cell of the new generation using ionic-plasma methods was car-
ried out Investigations of structural phase changes of thin-layered
ceramic coatings were carried out within the framework of the
project FP-5 The concentrated solar energy furnace in Spain was
used for this purpose.

As of 31 December, 2001 297 scientists and other members of
personnel were employed at the institute, including them — 15
doctors habilitated, 67 doctors, 32 graduated students, and 31 sci-
entific workers without science degree.

In 2001 seven researchers of the institute presented their sys-
tematized research results in maintained Doctor of Science the-
Ses:

» OnJanuary 19, 2001 Doctor of Science degree was conferred
by the Vytautas Magnus University to Vytis KOPUSTINSKAS
for his work in mathematics Evaluation of Reliability and Risk of
Dynamic Technical Systems;

« OnJuly 5, 2001 Doctor of Science degree was conferred by the
LEl to Dalia GRIGALIUNIENE for her work of power and thermal
engineering Modeling of Radioactive Nuclide Migration from
the Surface Type Radio Waste Burial Places;

e OnJuly 9, 2001 Doctor of Science degree was conferred by the
Vytautas Magnus University to Virgilijus VILEINISKIS for his
work of mathematics Numerical Solution Methods of Three-
dimensional Neutron Transfer and Diffusion Equations;

» On September 5, 2001 Doctor of Science degree was con-
ferred by the LEI to Aiveta LAPENIENE for her work of power
and thermal engineering Influence of Outflow Conditions on the
Recirculation Zone Formation and Contaminant Accumulation
in the Swirling Reacting Flow;

» OnOctober 29, 2001 Doctor of Science degree was conferred
by the Kaunas University of Technology to Artiiras KLIMA-
SAUSKAS for his work of mechanical engineering Evaluation of
the Critical State of Pressure Vessels by Applying Resilient
Plasticity Criteria;

« OnNovember 6, 2001 Doctor of Science degree was conferred
by the Kaunas University of Technology to Kristina BRINKIENE
for her work of materials engineering Investigation of Refrac-
tory Erosion and of Coating of the Eroded Surface in High Tem-
perature Gas Flow.



modeliavimui energetikos tinkluose liberalizuojamoje energijos

rinkoje.

Didéjantys per metus apginamy daktaro disertacijy bei
doktoranty skaiciai vaizdZiai iliustruoja instituto atjaunéjimo ir jo

Doktoranty skaicius
Variation of post-graduate students number

35
tolimesnés perspektyvos pozityvias tendencijas. 30 |
Instituto mokslininkai 2001 m. paskelbé (jvertinant bendra 25 — — ||
autoriy indélj) 236 publikacijas uzsienio ir Salies mokslo zurnaluose
bei konferencijy pranesimy rinkiniuose, kituose spaudos 20 — o
leidiniuose. I3leistos dvi monografijos: B. Gailiusis, J. Jablons- 15 27 27 52|
kis, M. Kovalenkoviené Lietuvos upés. Hidrografija ir nuotekis ir 10 s 15 18 —
A. Galdikas, I. PraneviCius Interaction of lons with Condensed 5 -
Metter. 0 ‘ ‘ ‘
DviSalio bendradarbiavimo sutartys siejo institutg su Danijos, 1996 1997 1998 1999 2000 2001
Svedijos, Vokietijos, Lenkijos, JAV organizacijomis, sutartys
moksliniams tyrimams ir mokslo taikomajai veiklai vykdyti . . .
sudarytos su Norvegijos, Prancizijos, Olandijos, Danijos, ~ APginty disertacijy skaicius
Moldovos, Latvijos ir kity $aliy partneriais. Variation of maintained thesis
Institutas glaudZiai bendradarbiauja su daugeliu Lietuvos
aukstyjy mokykly ir instituty. Tai: Kauno technologijos universitetas, 10 Daktaro & Docior's  Habil. dakiaro @ Dr. habil
Vilniaus Gedimino technikos universitetas, Vytauto DidZiojo 8 : —
universitetas, Vilniaus universitetas, KTU Aplinkosaugos institutas, 6 ]
Geografijos institutas, Ekologijos institutas ir kiti. 5 o 2
Svarbiausios bendradarbiavimo kryptys: 41
 mokslinis, pedagoginis bendradarbiavimas, jgyjant mokslinius 2] 2 2 T 2
vardus, doktorantiros studijos; D ‘ .
- abipusis mokslings eksperimentinés bazés naudojimas ir o 1996 1997 1998 1999 2000 2001
stiprinimas;
Programos Projekto
pavadinimas Projekto pavadinimas koordinatorius
Framework-5 Pazangiy energijos technologijy skatinimo organizacija— OPET Lietuva Europos Sgjunga
SAVEI Energijos serviso kompanijy (ESCO) adaptacija Lietuvoje Svedija
PENELOPE- Saliq bendradarbiavimo veiksmai siekiant aukSto energijos vartojimo
BACCHUS efektyvumo pasinaudojant struktdriniais fondais Belgija
FW5.GROWTH  Vieningos bandymo procediros ir bandymo ataskaity formos jstaigoms, Olandijos nacionalinis matavimy

TATENA-RADDIS

siekianCioms notifikavimo remiantis matavimo prietaisy direktyva (MID).

Lietuvos pavirSiniy radioaktyviyjy atlieky kapinyny ilgalaikés
saugos jvertinimas

PHARE Pagalba jgyvendinant energetikos strategijg ir stojimo j ES programa
energetikos sektoriuje

COST525 Plony dangy formavimas plazminiu metodu
(finansuojama Mokslo ir studijy fondo)

COST 527 Plazmos polimery dangos ir jy perspektyvos
(finansuojama Mokslo ir studijy fondo)

FP-5 IHP Lietuvos energetikos instituto galimybiy panaudojant koncentruotg
saulés energijg iSplétimas

E2426 Nauja katily vandens cheminio valymo technologija energetikos

,BOILTREAT” pramonéje
Cirkonio lydiniy pleiSéjimo dél hidridy poveikio tyrimas

PHARE TPO pagalba VATESI atliekant Ignalinos antrojo bloko nepriklausomos
reaktoriaus stabdymo sistemos ekspertize ir licencijavima

SOCRATES Darnios raidos Svietimo tinklo ESSENGCE PLUS partneriai

TECS Europos kogeneracijos studija

Baltic ERP Estijos, Latvijos ir Lietuvos bendrosios elektros rinkos organizavimo ir
funkcionavimo tyrimai

PHARE Bendradarbiavimas aplenkiant sienas. Mazyjy projekty galimybés
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institutas

TATENA
Dansk Energi Management A/S,
Danija

Mancesterio universitetas, JK

Charles universitetas, Cekija
Almerijos saulés energijos tyrimy
centras, Ispanija
Stambiamolekuliniy junginiy sintezés
institutas,Lenkija

TATENA

Swedish International Project
NuclearSafety(SIP), Svedija
Nyderlandy universitety asociacija
(USNU), Olandija

ESD, JK.

DC Baltija, Latvija
ENERDATA, Pranciizija



Publikacijy skaiius

(ivertinant autoriy indélj)
Variation of publications number
(Author’s contribution evaluated)

Monografijos [] Monographies
Publikacijos uzsienio moksliniuose zurnaluose [7] Publications in foreign editions
Publikacijos Lietuvos moksliniuose zurnaluose [  Publications in Lithuanian scientific journals
Tarptautiniy konf. medziaga []  Proceedings of international conferences
Kitos publikacijos B Other publications
300 — (Lietuvos konf. medz., tezés ir kt.) (proceedings of Lith. conf,, theses, efc.)
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2211

52.92
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55.30

71.55

54.33

57.69

150 — 1691

38.49

28.96

L 2139 83

50
79.96 l 80.06
0

49.08

* OnDecember 6, 2001 Doctor of Science degree was conferred
by the LEI to Sigitas KADISA for his work of power and thermal
engineering Application of Graph Theory for Modeling of Flows
in the Power Networks in Liberalized Energy Market.

Positive trends of rejuvenating and of improving prospects are
clearly illustrated by the increasing number of doctor theses main-
tained and the number of researchers preparing them.

In 2001 scientists of the institute published 236 (taking into
account contribution of each author) articles and other publica-
tions in foreign and Lithuanian scientific journals, conference pro-
ceedings and other editions. Two monographs were issued —
Lithuanian Rivers. Hydrography and Run-off by B. Gailiusis, J. Jab-
lonskis, M. Kovalenkoviené and Interactions of lons with Condensed
Matter by A. Galdikas and I. Pranevicius.

Bilateral cooperation agreements associated the institute with
the Danish, Swedish, German, Polish and US organizations and
contracts of carrying out investigations and applied scientific ac-
tivities were concluded with partners from Norway, France, Hol-
land, Denmark, Moldavia, Latvia and others.

The institute cooperates closely with many Lithuanian insti-
tutes and high schools including Kaunas University of Technology,
Vilnius Gediminas Technical University, Vytautas Magnus Univer-
sity, Vilnius University, KTU Institute of Evironmental Protection
Institute of Geography, Institute of Ecology and others.

The main areas of cooperation are:

1996 1997 1998 1999 2000 2001 . " q . n q q
 Scientific and pedagogical cooperation in conferring science
titles and arranging post-graduate studies;
Project
Programme Project coordinator
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Support to the Implementation of the Energy Strategy EU Accession
Programme for the Energy Sector

Advanced Electro-ceramics: Ceramic Grain Boundary Engineering
(funded by the Lithuanian Science and Education Foundation)

Plasma Polymers and Related Materials

(funded by the Lithuanian Science and Education Foundation)

The Extension of Capabilities of Lithuanian Energy Institute in
Concentrating Solar Applications

New Technology for Boiler Water Chemical Treatment in Energy Systems
in Power Industry

Investigation of Delayed Hydride Cracking of Zirconium-based Alloys
TSO Support to VATESI During Review and Licensing of the Diverse
Shutdown System at Ignalina NPP Unit 2

Sustainable Development Education Thematic Network ESSENCE PLUS
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INSTITUTO TARYBA COUNCIL OF THE INSTITUTE

Pirmoje eiléje sedi (i$ kaires): s - ) 5
Prof. Dr. Habil. L. PRANEVICIUS (VU); Dr. R. SLEZAS; Dr. J. KRIAUCIUNIENE; Prof. Dr. Habil. E. USPURAS — Chairman of the Gouncil;
Prof. Dr. Habil. J. VILEMAS — Director; Dr. B. TESKEVICIENE (UM); Prof. Dr. Habil. J. GYLYS (KTU); Prof. Dr. Habil. M. DAUNYS (KTU).

In the first row (left to right)

Antroje eileje: In the second row (left to right)
Dr. R. SKEMA — Deputy Director; Dr. G. ZYGMANTAS; Dr. A. GALINIS; Dr. Habil. V. MISKINIS; Dr. Habil. A. PEDISIUS: Prof. Dr. Habil.
A. SLANCIAUSKAS; Prof. Dr. Habil. P POSKAS: Prof. Dr. Habil. A. SKRINSKA (VGTU); Prof. Dr. Habil. V. KATINAS : Dr. F. BIELINSKIS:
Dr. P VALATKEVICIUS ; Dr. F. ZINEVICIUS; Dr. A. BURBA ; Doc. Dr. J. AUGUTIS (VU); Dr. R. LEVINSKAS — Deputy Director.

Nesifotografavo: 5
Prof. Dr. Habil. B. GAILIUSIS; Prof. Dr. Habil. V. JANKAUSKAS .

Absent were:

bendri moksliniai tyrimai, dalyvaujant institucijy mokslininkams
ir studentams;

dalyvavimas moksliniuose projektuose ir programose,
moksliniy karybiniy grupiy formavimas aktualioms problemoms
spresti;

dalyvavimas mokymo procese, mokomieji eksperimentiniai
darbai;

konferencijy, seminary ir kt. svarbiy renginiy organizavimas,
leidiniy rengimas ir leidimas;

aktualiy Lietuvai aplinkosaugos, hidrologijos ir vandens tkio
problemy analizé.

Lietuvos Respublikos Vyriausybé dar 1998 m. suteiké institutui

Mutual employment and strengthening of the scientific experi-
ment facilities available;

Common scientific investigations with participation of scien-
tists and students;

Participation in scientific projects and programs and formation
of scientific joint groups to solve urgent topical problems;
Participation in the teaching process and educational experi-
mental works;

Preparation and organization of publishing activities, confer-
ences, seminars and other important events;

Analysis of important problems for Lithuania in the fields of
hydrology, environmental protection and water economy.

The Government of the Republic of Lithuania as early as in

penkeriems metams teise steigti doktorantirg ir teikti daktaro bei
habilituoto daktaro mokslo laipsnius energetikos ir termoinZinerijos
mokslo kryptyje.

Instituto mokslininkai, pasitelke turimg modernig aparatirg ir
naujausig programing jranga, pajégus atlikti sudétingus fundamen-
talius bei uzsakomus taikomuosius tyrimus.

1998 granted the institute with a five years rights to confer Doctor
of Science and Doctor Habil. of Science degrees for works of power
and thermal engineering areas.

The scientists of the institute having modem experimental equip-
ment and state-of-the-art software capacities are able to cary out
fundamental and contractual applied research.



FINANSINE BUKLE

Instituto pajamas sudaro:

e valstybinés subsidijos;

»  |&30s uz mokslo programy vykdyma ir specialisty rengima;

»  |&30s, gautos iS Lietuvos bei uzsienio jmoniy ir organizacijy
uZ sutartinius darbus, mokslinés produkcijos ir gaminiy
realizavima bei kitas paslaugas;

»  |éSo0s, gautos i$ jvairiy fondy ir tarptautiniy mokslo
programy;

»  Lietuvos bei uzsienio jmoniy ir privaCiy asmeny dotacijos;

e |éSos, gaunamos iS kity jmoniy ir asociacijy uz dalyvavima
bendruose projektuose ir rengiant specialistus.

Pajamy ir iSlaidy struktira (takst. Lt)
Structure of income and total expenses (LtL’000)

Pajamos 1996 1997 1998
Biudzeto subsidijos 3614 4887 5338
Sutartys (su subrang.) 3714 6071 6685
Kitos pajamos 940 1417 1272

IS viso 8268 12375 13295
ISlaidos 1996 1997 1998
Atlyginimai (su soc. dr.) 4204 5979 7492
Eksploatacijos islaidos 2346 3241 4247
[rangos jsigijimas 771 1014 1374
Subranga 252 560 1330

IS viso 7573 10794 14443
Likutis mety pabaigoje 800 2089 941

Finansy struktiros raida

Variation of financial structure

Kitos pajamos [ Other income
Sutartys (be subrangos) [ Contracts (without subcontr)
Biudzeto subsidijos M State budget subsidies

Tlkst. Lt
LtL'000

14000

1212

12000

1417

898

10000

5355 e

1083

8000 5511 3746

940

4382

3659

6000

4000

2000

1996 1997 1998 1999 2000 2001

FINANCIAL HIGHLIGHTS

The financial sources of the institute include:

State budget subsidies;

Financing for research programmes and education of
specialists;

Financing received from Lithuanian and foreign enterprises
and organizations for contract works, realization of products
and services;

Funds received from various international research
programmes and funding organizations;

Grants by Lithuanian and foreign enterprises and persons;
Subsidies, received from other enterprises and associations
for participation in joint activities and specialist training.

1999 2000 2001 Income
5586 4319 5180 State budget subsidies
4061 4224 4684 Contracts (incl. subcontr.)
898 1083 922 Other income
10545 9626 10786 Total
1999 2000 2001 Expenses
7002 6362 6673 Salaries (soc. ins. incl.)
2766 1573 2544 Operating expenses
1246 935 659 Acquisition of equipment
316 565 302 Subcontracts
11330 9435 10178 Total
156 346 608 Remainder to end of the year

2000 m. pajamy struktira
Structure of income 2000

Mokslo ir studijy fondas
Science and

Studies Fund

3%

IAE ir VATESI
Ignalina NPP
and VATESI
9%

Ukio ministerija
Ministry of
Economy

Biudzeto subsidijos 3%
State budget
subsides Tarptautiniai projektai
41% International projects

17%

Kitos Lietuvos jmonés
Other Lithuanian enterprises
16%

Kitos pajamos
Other income
11%

2001 m. pajamy struktira
Structure of income 2001

IAE ir VATESI
Ignalina NPP
and VATESI
7%

Mokslo ir studijy fondas
Science and

Studies Fund

2%

Ukio ministerija
Ministry of
Economy
BiudZeto subsidijos

State budget
subsides
46%

%

Kitos pajamos
Other income
9%

Tarptautiniai projektai
International projects
16%

Kitos Lietuvos jmonés
Other Lithuanian enterprises
14%



KOMPLEKSINIY
ENERGETIKOS
TYRIMUY
LABORATORIJA

modelius;

diegimas;

Pagrindinés laboratorijos mokslinés veiklos kryptys:

makroekonomikos plétros scenarijy analizé, energijos poreikiy modeliavimas ir prognozavimas;

vidutinés ir ilgalaikés trukmés energijos tiekimo scenarijy analizé, naudojant placiai aprobuotus optimizacinius
energetikos jtakos aplinkai vertinimas, ter§aly kiekiy maZinimo technologijy analizé ir aplinkosaugos politikos

energetikos vadybos ir rinkodaros tyrimai;

« energetikos restruktarizavimo ir liberalizavimo patyrimo Europos Sajungos ir Centrinés bei Ryty Europos Salyse
apibendrinimas ir jo taikymas vykdant reformas Lietuvos energetikos sektoriuje;
« energetikos informacinés sistemos kirimas, Lietuvos ir uzsienio $aliy statistiniy energetikos raidos duomeny

kaupimas;

- Baltijos Saliy bendros energijos rinkos kiirimo principy rengimas.

Laboratorijoje 2001 m. buvo tesiami tyrimai, tiesiogiai susije su
Lietuvai aktualiomis energetikos plétros problemomis, Salies
energetikai ir ekonomikai svarbiy energetikos sistemy perspektyvinio
planavimo uzdaviniy sprendimu.

Svarbiausias moksliniy tyrimy uzdavinys — formuoti energijos
poreikiy prognozavimo, energetikos sektoriaus plétros optimizavi-
mo metodologinius bei programinius pagrindus ir reikalingy statistiniy
duomeny baze. Laboratorijoje 2001 m. daugiausia démesio buvo
skiriama pritaikyti Lietuvos sglygoms energijos poreikiy analizés
imitacinio MAED modelio naujg versija ir elektros energetikos plétros
optimizacinj WASP IV modelj. Bendradarbiaujant su Tarptautine
atominés energijos agentira, nagrinétos ekonominés finansinés
analizés FINPLAN modelio ir optimizacinio MESSAGE modelio
taikymo galimybés. Sie modeliai drauge su jau ankséiau naudotais
matematiniais modeliais ir programine jranga yra gera bazé siekiant
sukurti modeliy sistema, skirtg energetikos sektoriaus plétros
scenarijy analizei. ReikSmingas energetikos sistemy plétros
moksliniy tyrimy rezultatas — formalizuotos energijos tiekimo ir
vartojimo sistemos, suklasifikuoti energijos tiekimo sistemy
informaciniai srautai, suformuluota vienintelio dalmens kompaktiné
schema, efektyvi didelés apimties tiesiniy lygCiy sistemos
iteraciniam sprendimui, apibendrinti prognozavimo modeliai.
Gilesné energetikos sektoriaus analizé yra susijusi ir su energetikos
tinkly plétros tyrimais. IStirtos grafy teorijos metody ir modeliy
taikymo galimybes analizuoti srauty perdavima energetikos (elektros
ir dujy) tinkluose liberalizuojamos energijos rinkos salygomis. Siam
tikslui sukurtos kompiuterinés programos tinklo grafo struktiros
tyrimams ir grafo matricai sudaryti, taip pat tranzito srauto optima-
liam paprastajam keliui ir optimaliam sudétingajam keliui nustatyfi.

ReikSminga ir moksline, ir taikomaja prasme yra ataskaita,
parengta pagal sutartj su Ukio ministerija, Nacionalinés energetikos
strategijos parengimas/jgyvendinimas, integravimasis | Vakary
Europos gamtiniy dujy sistemas, dujy tiekimo patikimumo
padidinimas. Siame darbe susisteminti jvairiy organizacijy vykdyti
tyrimai, susije su Lietuvos energetikos sektoriaus plétra, pateiktas
ankstyvo Ignalinos AE antrojo bloko uzdarymo jtakos elektros
energetikos sistemos raidai ir elektros energijos gamybos savikainai
jvertinimas, pateiktos preliminarios galutinés energijos ir elektros
energijos poreikiy prognozés, nuodugni gamtiniy dujy ir naftos
produkty tiekimo sistemy analizé bei strateginés Siy sistemy
pertvarkymo kryptys, aptartos elektros energijos rinkos kirimo
problemos, energetikos sektoriaus valdymo ir energijos kainodaros
tobulinimo kryptys. Be to, pagal Ukiskaiting sutartj su AB Lietuvos
energifa parengta ataskaita Ligtuvos energetikos sistermos perdavimo
tinklo plétra ir jos iSlaidy kompensavimas. Laboratorijos darbuotojai

Habil. dr. Vaclovas MISKINIS

Kompleksiniy energetikos tyrimy laboratorijos vedéjas
tel.: 8-37401959, 453478

el. pastas miskinis@isag.lei.lt
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jnedé svary indélj rengiant Elektros energetikos jstatymo
pojstatyminius teisés aktus, elektros energetikos sistemos reorgani-
zavimo, privatizavimo bei elektros energijos rinkos sukirimo teisés
aktus ir normatyvinius-techninius dokumentus.

Laboratorija dalyvavo jvairiuose tarptautiniuose projektuose:
Tarptautinés atominés energijos agentiros remtuose projektuose
Siltnamio dujy emisijy sumazinimas Lietuvos elektros energetikos
sistemoje ankstyvo Ignalinos atominés elektrinés uzdarymo atveju,
ISoriniy elektros energijos gamybos sanaudy vertinimas
besivystanciose Salyse, taikant supaprastintas metodologijas ir
LanksCiy mechanizmy pagal Kioto protokolg padariniai Europai;
Danijos energetikos agentaros finansuotuose projektuose Lietuvos
elektros energetikos sektoriaus ekonominé analizé ir Aplinkosaugos
reikalavimai energetikos sektoriui.

2001 m. buvo labai reikSmingi laboratorijos darbuotojy
kvalifikacijos kélimo prasme. V.m.d. J. KugeleviCius apibendrino
savo ilgamecius mokslinius tyrimus elektros energetikos, dujy ir
naftos tiekimo sistemose ir parengé gynimui habilitacinj darba
Energijos tiekimo sistemy valdymo modeliai ir sprendimai. M.d.
S. KadiSa apgyné daktaro disertacijg Grafy teorijos taikymas srauty
modeliavimui energetikos tinkluose liberalizuojamoje energijos
rinkoje (technologijos mokslai). Doktorantai R. Gatautis ir E. NorvaiSa
stazavosi Danijoje, inZ.-ek. A. Pazéraité — Danijoje, Norvegijoje ir
Svedijoje, v.m.d. D. Streimikiené ir m.d. I. Konstantinavi¢iaté —
Tarptautinés atominés energijos agentiiros organizuotuose
mokomuosiuose kursuose Ukrainoje. Vykdant bendradarbiavimg
su Tarptautinés atominés energijos agentura, laboratorijoje lankési
Austrijos, Kroatijos ir Rumunijos ekspertai, kurie konsultavo
laboratorijos darbuotojus energetikos sektoriaus perspektyvinio
planavimo ir modeliavimo klausimais. Su praneSimais dalyvauta
tarptautinése konferencijose Austrijoje, Jungtinése Amerikos
Valstijose, Norvegijoje, Lenkijoje, Vokietijoje, Svedijoje, Latvijoje
(konferencijose perskaityta apie 20 praneSimy). Laboratorijos
darbuotojai 2001 m. paskelbé per 30 straipsniy Lietuvos ir uzsienio
zurnaluose, konferencijy darbuose ir kituose leidiniuose.

Galutinés energijos intensyvumo pokyciai Lietuvoje
(BVP vertinant perkamosios galios paritetu)

Final energy intensity changes in Lithuania

(GDP evaluated by buying capacity parity)



Main directions of scientific activity:

= Scenario analysis of macroeconomic development , modeling and forecasting of the final energy demand;
 Analysis of medium and long term energy supply scenarios using widely approved optimization models;
« Evaluation of influence of power industry upon environment, analysis of pollution reduction technologies and

implementation of environmental protection policy;
 Investigation of energy management and marketing;

- Generalization of the experience of energy restructuring and liberalization in the European Union and Eastern and

LABORATORY
OF ENERGY
SYSTEMS
RESEARCH

Central European countries and application of analysis findings for reforms in the Lithuanian Energy Sector;
« Development of energy information system, collection of statistical data on energy development in Lithuania and

foreign countries;
 Preparation of market establishment principles for Baltic countries.

During 2001 the laboratory continued research directly linked to
actual development of the national energy sector and to solution of
tasks important to the energy sector and economy energy system
prospective planing.

The main objective of scientific investigations was to create
methodological and program foundations of final energy demand
and energy sector optimization and formation of the necessary
statistical database. In 2001 the main attention in the laboratory
was focused on adaptation for Lithuanian conditions of the new
version of the simulation model MAED for analysis of energy
demand, the optimization model WASP IV and on possibilities of
application of the economic-financial analysis model FINPLAN and
optimization model MESSAGE cooperating with IAEA. These models
together with the mathematical models and software used earlier
constitute a good basis for creation of the new model system
intended for scenario analysis of energy sector. The important result
of scientific research of energy system development was the
following: energy supply and consumption systems were formalized,
information flows of energy supply systems were classified, a
compact single quotient procedure was formulated, effective for
iterative solution of large systems of linear equations, forecasting
models were generalized. More comprehensive energy sector
analysis is linked also with investigations of the power line network
development. Application possibilities of the graph method and
models to analyze flow transfer in the energy (electricity and gas)
networks in circumstances of energy market liberalization were
investigated. For this purpose the computer codes were created
which enable to investigate network graph structure and to form
graph matrix as well as to determine transit flow optimal simple
route and optimal complex route.

The report prepared in accordance with the contract with the
Ministry of Economy is significant from the scientific as well as
from the application point of view along with preparation/
implementation of the National Energy Strategy, integration into West-
European natural gas systems and enhancing gas supply reliability.
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In this work investigations of various organizations are systematized,
related to development of the energy sector of Lithuania, evaluation
of influence of early shutdown of the second unit of the Ignalina NPP
on power system development and on electricity generation cost
price is presented. Preliminary forecasts of final energy and electricity
demand are revealed, as well as detailed analysis of natural gas
and oil supply systems and strategic directions of their
reorganization are presented. The creation of electricity market,
directions of energy sector management and energy pricing
perfection also were investigated. In addition under contract with
the JSC Lietuvos energija the report Development of the Lithuanian
Energy System Transfer Lines and Compensation of Its Expenses
was presented. Scientists of the laboratory made important
contribution in preparing additional legal acts to Electric Energy
Law. They also prepared legal acts concerning power system
reorganization, privatization and creation of the electricity market
as well as standards and engineering specifications.

The laboratory took part in various international projects
including ones supported by the International Atomic Energy Agency:
Greenhouse Gas Emission Reduction in The Lithuanian Energy
System in the Case of Early Shutdown of the Ignalina NPP,
Assessment of External Power Production Expenses in the Developing
Countries Using Simplified Methodologies and Consequences of
Flexible Mechanisms to Europe According to the Kioto Protocol. The
laboratory participated also in the projects financed by the Danish
Energy Agency: Economic Analysis of the Lithuanian Energy Sector
and Environmental Requirements for the Energy Sector.

The year 2001 was very significant in qualification point of view
for laboratory professionals — s.r.a. J. Kugelevicius generalized his
long year research experience in investigations of power
engineering, gas and oil supply systems and presented his hab.
doctoral work Control Models for Energy Supply Systems and
Solutions. J.ra. S. KadiSa maintained his doctoral thesis Application
of the Graph Theory for Flow In The Energy Networks Modeling in the
Liberalized Energy Market (technological sciences). Doctorants
R. Gatautis and E. NorvaiSa worked in Denmark and A.Pazéraité in
Denmark, Norway and Sweden — all with the purpose of probation
and experience gathering. S.r.a. D. Streimikiené and j.r.a. |. Konstanti-
International Atomic Energy Agency. In cooperation with the
International Atomic Energy Agency experts from Austria, Croatia
and Romania visited the laboratory. Scientists of the laboratory
presented more than 20 reports in various international conferences
(Austria, US, Norway, Poland, Germany, Sweden and Latvia) and
over 30 articles in Lithuanian and foreign journals, conference

proceedings and other editions. 5
Dr. Habil. Vaclovas MISKINIS

Head of the Laboratory of Energy Systems Research
Tel.; +370 37 401959, 453478
E-mail: miskinis@isag./ei.lt
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Bus sukurta metodologija vietinio energetikos tkio raidai vertinti ir koreguoti, atsizvelgiant j Salies
kio makroekonominiy rodikliy gerinimo poreikius, ir parengtos programinés priemonés Sio akio
plétros strategijai formuoti.

REGIONUY ENERGETIKOS
PLETROS
LABORATORIJA

IS LEI Mokslinés veiklos strateginio plano 2001-2010 m.

2001 m. laboratorija patyré iniciatyviy permainy. llgameté
patirtis vykdant projektus tarptautiniu ir Lietuvos mastu,
dalyvavimas stambiose tarptautinése konferencijose jgalino
laboratorijos kolektyva sutelkti pastangas formuoti regiony
energetikos politika, kuri, panaudojant finansing parama,
paskirstoma per struktdriniy fondy programas, leisty atstatyti Salies
Ukio pajégumo ir energetikos tkio masty proporcijas iki rinkos
ekonomikos Salims badingy dydziy.

Laboratorijai pleCiant tyrimus regioninés energetikos plétros
modeliavimo linkme LEI Tarybos 2001 m. birZelio 20 d. sprendimu
Energotechnologiniy procesy laboratorija pavadinta Regiony
energetikos plétros laboratorija.

Pagrindinés energetikos problemos kaupiasi savivaldybése
ir turi gilias Saknis, susijusias ne tik su paveldétomis neracio-
naliomis centralizuoto Sildymo sistemomis, bet ir su skubotais ar
nepakankamai argumentuotais sprendimais vykdant valstybin;
energetikos dkio reguliavima bei valdymo reforma. Valstybés lygiu
moksliSkai pagrjstos ir formuojamos ekonominés politikos
pagrindimui Regiony energetikos plétros laboratorijoje kuriama
regiony energetikos plétros planavimo metodika, pagrjsta integruota
informacine sistema TAUSA. Vienas pagrindiniy jos moduliy VEIKLA
yra skirtas Silumos tkio jmoniy veiklos biklei vertinti bei planuoti.
Kitas informacinés sistemos modulis TINKLAS yra skirtas Silumos
tinkly matematiniam modeliavimui, kuriame hidraulinio uzdavinio
sprendimas sujungtas su tinkly Siluminio rezimo jvertinimu.
Sukurta informaciné sistema TINKLAS pradéta naudoti Silumos
tiekimo tinkly efektyvumo analizei, planuojamas jos panaudojimas
tarptautinése programose.

I$ sukauptos, nors dar ir negausios, informacijos jau galima
matyti, kad 1997 m. pradedant energetikos tkio reformg Silumos
tkyje buvo akivaizdi krizé. Nors grynojo pelno Silumos tkyje kitimo
tendencijos rodo teigiamus Sio rodiklio poky¢ius per pirmuosius 2
metus po 1997 m. viduryje pradétos valdymo decentralizavimo
reformos, dabarting Silumos akio krizé sietina su pavéluotai pradéta
ir nenuosekliai jgyvendinama energijos Gkio valdymo
decentralizavimo reforma bei su nesuformuota savivaldybiy
energetikos dkio savivalda.

Laboratorijos vadovaujantys specialistai aktyviai dalyvavo
svarstant centralizuotai tiekiamos Silumos sektoriuje susidariusias
problemas Lietuvos Respublikos Seimo ir Lietuvos Silumos tiekéjy
asociacijos suorganizuotoje Tarptautinéje konferencijoje
Centralizuotas Silumos tiekimas Lietuvoje ir Europos Sgjungos
Salyse, jvykusioje 2001 m. rugséjo 2 d. Vilniuje. Konferencijos
dalyviai pritaré laboratorijoje parengtoms priemonéms Silumos
wkio finansiniam gyvybingumui atstatyti, sudarant prielaidas rinkos
santykiams formuotis Silumos gamybos ir vartojimo sferose,
uztikrinant energetikos dkio valdymo reformos testinuma ir
konkurencinga, rinkos salygas atitinkantj Silumos kainy lygj.

Prof. habil. dr. Matas TAMONIS

Regiony energetikos plétros laboratorijos vedgjas
tel. 8-37401930

faksas  8-37401971

el. pastas etpl@isag.lei.lt
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2001 m. laboratorija jsitraukeé j tarptautinj MUNEE projekta,
kurio pagrindinis tikslas — padéti savivaldybéms gerinti jy
kompetencijai priklausanciy objekty energijos vartojimo
efektyvuma, taikant integruoto iStekliy planavimo principus.

Laboratorija pasira$é kontraktg su Europos Komisija vykdyti
projekta, skirtg energetikos projekty integravimui j regiony plétros
politikg Europos Sajungos bei kai kuriose Ryty ir Vidurio Europos
Salyse, tarp jy ir Lietuvoje, siekiant panaudoti esamus struktariniy
fondy iSteklius.

Bendradarbiaudama su Nacionaline regiony plétros agentiira,
laboratorija émési iniciatyvos vykdyti parengiamuosius metodinius
darbus Lietuvos energetikos projekty integracijai j regiony plétros
politika.

Tarptautinéje konferencijoje Energijos efektyvumas, energetikos
rinka ir aplinkos apsauga naujajame tikstantmetyje pranesimg
Skaito m.d. E.F. DzenajaviCiené

In the international conference Energy Efficiency, Energy Market and
Environmental Protection in the New Millenium the report was
presented by E.F. Dzenajaviciené
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LABORATORY
OF REGIONAL
ENERGY
DEVELOPMENT

The methodology will be created for evaluation and adjustment of local energy sector, considering needs for
macroeconomic index improvement and program measures which will be prepared for formation of the
energy sector development strategy.

From the LEI strategic plan of activities for the period of 2007-2010

2001 was full of initiative changes for the laboratory. Long year
experience of carrying out international projects on local as well as
international scale and participation in prominent international
conferences enabled the colleagues of the laboratory to focus their
efforts on regional energy policy formation. New policy would allow
to restore capacity of economy and energy sector proportions to
levels characteristic to countries with market economies using for
this purpose financial aid distributed through structural fund
programs.

As the laboratory was expanding its investigation forwards
regional energy development modeling, LEI Council on 20.06.2001
decided to rename the Laboratory: instead of the old name —
Laboratory of Energy Technologies now the laboratory bears the
new name — Laboratory of Regional Energy Development.
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Grynojo pelno ir nuosavo kapitalo santykio dinamika Silumos akyje
Dynamics of net profit to own capital ratio in the heat economy

Tarptautinei konferencijai Vilniuje pirmininkauja LR Seimo narys J. Jurkus
The chairman of the international conference was Seimas member J. Jurkus

The main complications now are accumulating in the munici-
palities which have deep roots not only in the district heating sys-
tems inherited but are also linked with the hasty or insufficiently
analyzed decisions while carrying out state energy sector regula-
tion and management reforms. With the aim to base the economy
sector policy with scientific foundation on the State level, new

methods of regional energy development were created based on
the integrated information system TAUSA. One of its main modules
VEIKLA has been developed for evaluation and planning of heat
utilities perfomance. The other module TINKLAS is intended for
modeling heating network where hydraulic solutions are combined
with evaluation of heating network regime. The information sys-
tem TINKLAS was first used for analysis of heat supply network
efficiency. Itis planned to use it in international programs.

From information available although not yet complete it already
may be concluded, that in1997 when energy sector reforms began,
the obvious crisis prevailed in the heating area. Although net profit
variation indicated positive changes of this index, during the first
couple of years after the decentralization of management reform,
the present crisis of the heat production was due to a late start and
inconsequent implementation energy sector management
decentralization reform and absence from the municipality
management.

Leading experts of the laboratory took active part in analysis of
the problems accumulated in the district heating sector during the
conference arranged by the Seimas and Lithuanian Heat Suppliers
Association called District Heat Supply in Lithuania and European
Countries (02.09.2001, in Vilnius).Participants expressed their
approval of the measures proposed by the laboratory for recovering
heat economy vitality and for creating conditions of market
formation in areas of heat generation and consumption, for ensuring
continuity of reforms already initiated and the competitive,
corresponding to market conditions heat price level.

In 2001 the laboratory joined the international MUNEE project,
the main aim of which is to provide help to municipalities in energy
consumption efficiency enhancement in their objects by applying
principles of integrated resources planning.

The laboratory signed the contract with the European
Commission to carry out the project dedicated to integration of
energy projects into regional development policy in EU and some
East and Middle European countries, including Lithuania, making
efforts to use available structural fund resources.

In cooperation with the National Regional Development Agency
the laboratory initiated preliminary methodical works aimed at
integration of the Lithuanian energy projects into regional
development policy.

Prof. Dr. Habil. Matas TAMONIS

Head of the Laboratory of Regional Energy Development
Tel.: +370374071930

Fax: +37037401971

E-mail: etpl@isag.le.lt
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BRANDUOLINES
INZINERIJOS
PROBLEMU
LABORATORIJA

Pagrindinés laboratorijos mokslinés veiklos kryptys:

turbulentinés misrios konvekcijos désningumy vienfaziuose srautuose eksperimentinis tyrimas;
skaitinis Silumos mainy ir turbulentinio perneSimo procesy modeliavimas;

gaisro saugos jvertinimas;

panaudoto branduolinio kuro saugykly saugos jvertinimas;

radioaktyviyjy atlieky apdorojimo technologijy ir saugykly saugos jvertinimas;

radioaktyviyjy atlieky kapinyny ilgalaikés saugos jvertinimas;

atominiy elektriniy eksploatavimo nutraukimo jvairiy veiksniy jvertinimas;

radioaktyviyjy atlieky tvarkymo strategija;

radioaktyviyjy atlieky tvarkymo jstatyminés ir norminés bazés kirimas.

Silumos mainy ir turbulentinio pernesimo tyrimai. Laboratorija
turi didele patirtj vykdant Silumos mainy ir hidrodinamikos tyrimus
jvairios paskirties jrenginiuose (branduoliniuose reaktoriuose,
kosminiuose aparatuose bei jy elementuose ir kt.).

2001 m. atlikti miSrios konvekcijos Silumos mainy eksperimen-
tiniai tyrimai vertikaliame ir pasvirusiame vienpusio kaitinimo
plokS€iame kanale, kai nattiralios ir priverstinés konvekcijy kryptys
yra prieSingos, skaitinis vietiniy Silumos mainu, greicio ir tempe-
rattiros profiliy modeliavimas dvipusio kaitinimo vertikaliame
plokS€iame kanale, kai nattiralios ir priverstinés konvekcijy kryptys
sutampa. Rezultatai buvo iSanalizuoti ir palyginti su esamomis
koreliacijomis vertikaliems vamzdziams.

Gaisro saugos jvertinimas. Vienas svarbiausiy veiksniy
siekiant iSvengti branduoliniy avarijy yra branduoliniy objekty gaisro
sauga. 2001 m. kartu su Svedijos ekspertais pradétas didelés
apimties sudétingas darbas tesiant Ignalinos atominés elektrinés
(IAE) 1-o0jo bloko gaisro saugos jvertinima. Atlikta svarbiausiy
patalpy su saugos sistemy elementais ir gretimy patalpy
kompleksiné gaisro saugos analizé. Analizuojant gaisro rizika
jvertintas atitikimas reaktoriaus saugaus sustabdymo kriterijams,
atliktas gaisro plitimo svarbiausiose patalpose modeliavimas.
Darbas bus tgsiamas 2002 m.

Panaudoto branduolinio kuro tarpinis saugojimas. Panaudoto
branduolinio kuro tarpinio saugojimo sausojo tipo saugykla IAE
buvo pradéta eksploatuoti 1999 m.

CASTOR RBMK-1500 ir CONSTOR RBMK-1500 konteineriy
kritiSkumo saugai jvertinti naudotas programy paketas SCALE 4.3
(JAV). |vertinimai atlikti konteineriams su Svieziu ir iSdegusiu
branduoliniu kuru normalaus eksploatavimo ir avarinémis
salygomis.

RBMK-1500 reaktoriy panaudoto kuro charakteristikoms
nustatyti naudoti Prancizijos APPOLLO1, PEPIN ir JAV SAS2H
(SCALE) programy paketai. Aktinidy koncentracijos ir aktyvumai
skaiCiuoti priklausomai nuo iSdegimo lygio ir auSinimo laiko,
naudojant penkiy koncentriniy zony modelj RBMK-1500 reaktoriaus
kuro kasetei. Nustatytas radioaktyviyjy nuklidy aktyvumo kitimas
100 mety tarpinio saugojimo laikotarpiu.

Dozéms jvertinti ant konteineriy pavirSiaus ir apibréztame
atstume nuo jo tarpinio saugojimo laikotarpio pradZioje ir pabaigoje
naudotas programy paketas SCALE 4.3. Konteineriy temperatiros
laukams tarpinio saugojimo laikotarpio (50 mety) pradzioje ir
pabaigoje apskaiCiuoti naudotas programy paketas ALGOR (JAV).

Prof. habil. dr. Povilas POSKAS

Branduolinés inZinerijos problemy laboratorijos vedéjas
tel. 8-37401891

el. pastas poskas@mail.lei.lt

12

Radioaktyviujy atlieky tvarkymas iki jy laidojimo. Nuo 1994 m.
laboratorija aktyviai dalyvauja analizuojant IAE radioaktyviyjy atlieky
tvarkymo problemas. Laboratorijos ekspertai savarankikai arba
su Svedijos ir kity $aliy ekspertais atliko daug jvairiausiy projekty.
Kartu su Svedijos ekspertais vykdyti projektai esamy IAE kiety ir
bitumuoty atlieky saugykly saugos analizés ataskaitoms parengti.

2001 m. laboratorijos ekspertai su SwedPower ekspertais atliko
dvi studijas parenkant technologijas IAE skysty radioaktyviujy
atlieky talpose esanCiy nuosédy paalinimui ir tolesnio jy susida-
rymo prevencijai. Misy ekspertai su £S-Konsult, Westinghouse
Atorn ir Svedijos atominiy elektriniy ekspertais dalyvauja vykdant
projekta Baze sprendimams dél IAE naujos frumpaamZiy kietyjy
atlieky tvarkymo sistemos priimti. Laboratorija taip pat dalyvauja
vykdant Framatome ANP GmbH projekta IAE skystyjy atlieky
cementavimo jrenginiy instaliavimas ir laikinos saugyklos
jrengimas. 2001 m. miisy ekspertai Ukio ministerijai parengé Lie-
tuvos radioaktyviyjy atlieky tvarkymo strategijos projekta.

Radioaktyviuyjy atlieky laidojimas. Dalyvauta trijuose SKB
projektuose, jvertinanciuose esamy radioaktyviyjy atlieky saugykly
IAE ir MaiSiagaloje ilgalaike sauga. Buvo padarytos svarbios iSvados
dél apribojimy ir galimybiy transformuoti Sias saugyklas j kapinynus.

1998-2001 m. laboratorija dalyvavo vykdant TATENA koordi-
nuojama tyrimy programa Pavirsiniy radioaktyviyjy atlieky kapinyny
ilgalaikés saugos jvertinimo metodologijy tobulinimas (ISAM). 1SAM
metodologija buvo pritaikyta Lietuvos salygoms, sudarytas reiski-
niy, jvykiy ir procesy sarasas, iSplétoti scenarijai ir konceptualls
modeliai. 2001 m. laboratorija dalyvavo vykdant SKB-SWECO /n-
ternational-Westinghouse Atorm konsorciumo projekta Konceptualus
maZai ir vidutiniskai aktyviy trumpaamZiy radioaktyviyjy atlieky
pavirsinio kapinyno Lietuvoje projekias.

Ignalinos AE eksploatavimo nutraukimas. 1998 m. laboratorijos
mokslininkai pradéjo dar vienos naujos krypties tyrimus, susijusius
su IAE eksploatavimo nutraukimu. 1999 m. su NIS (Vokietija)-SGN
(Pranciizija)-SKB (Svedija) konsorciumu buvo uzbaigtas PHARE
projektas, kuriame iSnagrinéti skirtingi IAE preliminaris eksploa-
tavimo nutraukimo scenarijai, su tuo susijusios investicijos,
personalo poreikis ir kt.

Laboratorijos ekspertai dalyvavo rengiant IAE 1-ojo bloko
eksploatavimo nutraukimo programos technine dalj. 2001 m. masy
ekspertas buvo jtrauktas j TATENA eksperty grupe |IAE eksploa-
tavimo nutraukimo strategijai apibrézti, parengtas IAE eksploa-
tavimo nutraukimo fondo jstatymo projektas.



Main areas of activity:

Fire hazard analysis;

Safety assessment of storage facilities for spent nuclear fuel;
Long-term safety assessment of repositories for radioactive waste;

Strategy on the management of radioactive waste;

Heat transfer and turbulent transport. The laboratory has broad
experience in investigations of heat transfer and flow hydro-
dynamics to support design of different applications (nuclear
reactors, space equipment and their elements etc.).

Experiments on mixed convection heat transfer in vertical and
inclined flat channel with one-side heating for opposing airflows
and numerical simulations of local heat transfer, velocity and
temperature profiles in vertical flat channel with symmetrical
heating for aiding flows have been performed in 2001. Results
have been analysed and compared with available correlations for
vertical tubes.

Fire hazard analysis. One of the main factor to prevent nuclear
accident, is a reliable fire safety of nuclear facilities. In 2001, the
laboratory together with Swedish organizations undertook extensive
and complex project on fire hazard analysis at Ignalina Nuclear
Power Plant (INPP) Unit 1. Complex fire hazard analysis of most
important rooms with safety related systems elements, rooms
adjacent to all main rooms and most fire hazardous rooms has
been performed. Reactor safe shutdown paths have been evaluated
and fire modelling in most important rooms has been performed.
The project will be continued in 2002.

Interim storage of spent nuclear fuel. The dry interim storage
facility for spent nuclear fuel at INPP was commissioned in 1999.

For evaluation of the criticality safety of the CASTOR RBMK-
1500 and CONSTOR RBMK-1500 casks American code SCALE 4.3
was used. Assessments have been made for normal operation
and accident conditions with fresh and spent nuclear fuel.

For determination of the characteristics of the spent RBMK-
1500 nuclear fuel French codes APPOLLO 1, PEPIN and American
code SAS2H (SCALE) were used. Concentrations and activities of
actinoids were calculated in dependence of the burn-up and cooling
time, applying five concentric zones model for RBMK-1500 fuel
assembly. Variation of the nuclide content during 100 years interim
storage period was determined.

The dose rate evaluations on the surface and at specified
distance from the surface of the casks at the beginning and at the
end of the interim storage period have been performed using SCALE
4.3 code. For evaluation of temperature fields in the casks at the
beginning and at the end of interim storage period (50 years)
American code ALGOR was used.

Pre-disposal management of radioactive waste. Since 1994
the laboratory is involved in the analysis of the radioactive waste
management problems at INPP. Laboratory experts have performed
a number of various projects independently or in collaboration with

Experimental investigation of turbulent mixed convection heat transfer in single-phase flows;
Numerical simulation of heat transfer and turbulent transport in single-phase flows;

LABORATORY
OF NUCLEAR
ENGINEERING

Safety assessment of treatment and storage facilities for radioactive waste;
Assessment of different factors related to decommissioning of nuclear power plants;

Creation of the legal and regulatory base for radioactive waste management.

experts from Sweden and other countries. Together with Swedish
experts the laboratory prepared Safety Analysis Reports for existing
storage facilities of solid and bituminized waste at INPP.

In 2001, our experts together with experts from SwedPower
performed two feasibility studies on technology for sediment re-
trieval and cleaning of chemical department tanks and on equip-
ment needed to reduce the introduction of suspended particles to
the tanks in the low salted water cleaning system of INPP. Our
experts together with experts from ES-Konsult, Westinghouse Atom
and Swedish NPPs participate in the SKB project Decision-Making
Basis for a New System for Short-lived Solid Waste Management
at INPP. Laboratory also participates in the Framatome ANP GmbH
project Installation of a Cement Solidification Facility for Treatment
of Liquid Radioactive Waste and Erection of a Temporary Storage
Building for INPP. Our experts developed the Strategy on the Radlio-
active Waste Management in Lithuania (Draft) for the Ministry of
Economy in 2001.

Disposal of radioactive waste. Laboratory experts have
participated in the three SKB projects related to the long-term safety
assessment of existing radioactive waste storage facilities in
MaiSiagala and at Ignalina site. Important conclusions were made
about limitations and possibilities to transfer these storage facilities
into repositories.

During 1998-2001, the laboratory participated in the IAEA co-
ordinated research program /mproving long-term safety
assessment methodologies for near surface radioactive waste
disposal facilities (ISAM). The ISAM methodology was adapted to
the Lithuania’s conditions, list of FEP’s was defined, and scenarios
and conceptual models were developed. In 2001, laboratory
participated in the SKB-SWECO International-Westinghouse Atom
Joint Venture project Reference Design for a Near Surface
Repository for Low- and Intermediate-Level Short Lived Radioactive
Waste in Lithuania.

Decommissioning of Ignalina NPP. In 1998 the laboratory started
a new activity related with the planning for the decommissioning of
Ignalina NPP. The PHARE Project was finished together with
Consortium NIS (Germany)-SGN (France)-SKB (Sweden) in 1999,
where different strategies for the decommissioning of INPP and
related costs, personnel etc. had to be analysed.

The laboratory experts were involved in the preparation of the
Decommissioning Programme for INPP Unit 1 (Technical Part). In
2001, our expert was involved in the IAEA expert group to define
INPP decommissioning strategy. Law on INPP decommissioning
fund (draft) has been also prepared by our experts.

Prof. Dr. Habil. Povilas POSKAS

Head of the Nuclear Engineering Laboratory
Tel.: +37037401891

E-mail: poskas@mail.lei.lt
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BRANDUOLINIY
IRENGINIY :
SAUGOS :
LABORATORIJA

Branduolinés energetikos plétros bazés sukirimas yra ilgalaikio
jtempto jvairiy mokslo, mokymo ir kity institucijy veiklos rezultatas.
Laboratorijos darbuotojai tiesiogiai dalyvauja Siame darbe — atlieka
deterministinius bei tikimybinius Ignalinos AE ir kity Lietuvos
pramonés objekty saugos ir rizikos jvertinimus. Laboratorijoje
skaiCiavimai atliekami naudojant pripaZintus Siuolaikinius
programy paketus, kurie jgalina modeliuoti jvairias avarines
situacijas bei pereinamuosius procesus, vykstancius branduolinéje
jégainéje ir kituose pramonés objektuose.

2001 metais pradétas labai svarbus darbas, ruoSiant Ignalinos
AE 2-0jo bloko saugos analizés ataskaitg, kuria remiantis 2003 m.
bus priimtas sprendimas iSduoti licencija tolesnei jo eksploatacijai.
Sj dokumenta rengia Ignalinos AE ir Branduoliniy jrenginiy saugos
laboratorijos specialistai. Svarbu pabréZzti, kad pirmg karta
pasaulinéje branduolinés energetikos praktikoje avarijy analizé
atliekama ne tik panaudojant geriausio jvercio kompiuterinius
kodus, bet ir papildant jg jautrumo bei neapibréztumo analize. Kitas
ne maziau svarbus darbas - Ignalinos AE 1-ojo ir 2-0jo reaktoriy
liekamojo dujy tarpelio pakeitimy prognozé, kuri tiesiogiai veikia
energetiniy bloky eksploatacijg. Sukurta kontroliniy matavimy
strategija ir pateiktos ateityje reikalingy atlikti grafito matavimy
apimtys.

Bendradarbiaujant su VATESI, laboratorijos darbuotojai atliko
RBMK-1500 austenitiniy vamzdyny tarpkristalinés korozijos plySiy
sulyginamuosius skaiCiavimus, parengé rekomendacijas, jvertino
jvairius | Sig institucija pristatomus dokumentus (saugos
pagrindimus, Ignalinos AE dokumentus, parengtus elektrinés saugai
uZtikrinti ir ruoSiantis 2-0jo bloko licencijavimui), parengé naujus
reguliuojancius dokumentus, teiké konsultacijas.

TradiciSkai glaudus rySiai yra palaikomi su uzsienio mokslo ir
inZineriniais centrais. Laboratorijos darbuotojai ir ekspertai i§

Prof. habil. dr. Eugenijus USPURAS

Branduoliniy jrenginiy saugos laboratorijos vedéjas
tel. 8-37401926

el. pastas eugeniju@isag.lei.lt
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Pagrindinés laboratorijos mokslinés veiklos kryptys:

termohidrauliné avariniy ir pereinamuyjy procesy analizé;

termohidrauliniy parametry kitimo Ignalinos AE avarijy lokalizacijos sistemoje ir kitose patalpose jvertinimas;
radionuklidy bei aerozoliy perneSimo patalpose modeliavimas;

Ignalinos AE statybiniy konstrukcijy, vamzdynuy ir kity reaktoriaus ausinimo kontdro elementy struktdriné analizé;
RBMK-1500 reaktoriaus aktyviosios zonos modifikacijy pagrindimas bei reaktyviniy avariniy procesy analizé;
Ignalinos AE 1 ir 2 lygio tikimybiné saugos analizé;

tarpelio tarp grafitinio klojinio ir kuro kanalo dinamikos jvertinimas ir prognozé;

sujungto neutroniniy-termohidrauliniy procesy jégainéje RELAP5-3D modelio kiirimas ir validacija;
sudétingy techniniy sistemy vienetiniy gedimy analizé ir inZinerinis jvertinimas;

kondensaciniy plitipsniy vandens ir garo kontakte tyrimai;

pramoniniy objekty pavojaus ir rizikos jvertinimas.

Vakary Saliy dalyvauja bendrame PHARE LI/TS/15 projekte, kurio
tikslas yra apzvelgti bei tikrinti Ignalinos AE antros nepriklausomos
reaktoriaus stabdymo sistemos projekting dokumentacijg, atlikti
nepriklausomus skaiCiavimus, siekiant jrodyti Sios sistemos
atitikima Lietuvos ir tarptautiniams branduolinés energetikos
standartams. Kartu su Rusijos, Ukrainos, Bulgarijos, Suomijos
bei JAV specialistais pabaigtas darbas tema Ignalinos AE sauga
iSoriniy jvykiy atzvilgiu (koordinatorius TATENA). Bendradarbiaujant
su JAV Argono nacionaline laboratorija ir Ramiojo Vandenyno
Siaurés Vakary nacionaline laboratorija, 2001 m. toliau plétotas
jungtinis neutroninis-termohidraulinis Ignalinos AE modelis,
panaudojant RELAP5-3D programy paketg. Atlikta giljotiniSkai
trikusio vamzdzio muSimosi analizé bei, panaudojant NEPTUNE
programy paketa ir kt., jvertinta vamzdZio smigio jtaka gretimam
vamzdZiui ir sienai. PHARE finansuojamo projekto LI9806 metu
laboratorijos darbuotojai VATESI, KTU ir Fizikos instituto
specialistams perteiké savo Zinias ir patirtj, atliekant avarijy analize
AE su RBMK tipo reaktoriais. Buvo perduoti laboratorijoje iSplétoti
Ignalinos AE ATHLET ir QUABOX/CUBBOX modeliai, avarijy
scenarijy apraSymai ir kita dokumentacija.

Siluminés fizikos srityje buvo toliau atliekami eksperimentiniai
kondensacinio plitipsnio vandens ir garo aplinkoje tyrimai bei Sio
proceso modeliavimas, pritaikant skaitmeninius programinius
paketus. Tolimesni kondensacijos tyrimai leis jvertinti Sio fenomeno
galimybes pritaikant jj praktikoje.

2001 m. laboratorijos darbuotojai perskaité 18 praneSimy
tarptautinése bei 11 praneSimy Lietuvoje suorganizuotose
konferencijose. Darbo rezultatai pateikti 36 straipsniuose, kurie
paskelbti Lietuvos ir uzsienio leidiniuose. Kai kurie straipsniai
jtraukti | Mokslinés informacijos instituto (ISI) sarasa.



LABORATORY
OF NUCLEAR
INSTALLATION
SAFETY

The research is conducted in the following areas:

Thermal hydraulic analysis of accidents and operational transients;

Thermal hydraulic assessment of Ignalina NPP Accident Confinement System and other compartments;
Modelling of radionuclides and aerosols transport in the compartments;

Structural analysis of plant components, piping and other parts of Main Circulation Circuit;
Assessment of RBMK-1500 reactor core modifications and analysis of postulated reactivity accidents;
Level 1 and level 2 Probabilistic Safety Assessment of Ignalina NPP;

using RELAP5-3D code;

Assessment and prognosis of the graphite stack-fuel tube gap closure dynamics;
Development and validation of coupled neutron kinetics-thermal hydraulic Ignalina NPP model for transient analysis

« Single failure analysis and engineering assessment for complex technical systems;
» Investigation of condensation implosion phenomena in water-steam contact;

» Risk and hazard analysis of industrial sites.

Development of nuclear energy infrastructure is a result of a
long-term intensive work of a number of scientific and other
institutions. The laboratory is directly involved in this work by
performing various deterministic and probabilistic safety and risk
assessment projects for Ignalina NPP and other Lithuanian industrial
sites. The laboratory specialists perform calculations using state-
of-the-art codes. These codes enable to model various postulated
accident and transient processes, which might occur in the nuclear
power plant and other industrial sites.

In 2001 an important work, preparing Ignalina NPP Unit 2 Safety
Analysis Report, was started. Based on this in 2003 report a
decision on plant licensing for further operation will be made. The
reportis being prepared jointly by Laboratory of Nuclear Installation
Safety and Ignalina NPP experts. It should be pinpointed that for the
first time in the international nuclear energy practise accident
analysis is performed not only by employing best estimate computer
codes, but also supplemented by uncertainty and sensitivity
analysis. Another important performed work — Ignalina NPP Unit 1
and Unit 2 residual gas gap variation, which directly impacts the
operation of the plant, prognosis. Monitoring measurement strategy
was developed and the required volume of graphite measurements
in the future was presented.

In co-operation with VATESI, the laboratory personnel performed
RBMK-1500 austenitic piping inter-granular crack corrosion
comparative calculations and prepared recommendations,
evaluated various documents submitted to the regulatory body
(safety cases, Ignalina NPP documentation prepared to ensure
plant safety and preparation for Unit 2 licensing), prepared new
regulation guides, provided consultations.

Traditionally tight relationships with international scientists and
scientific centres are maintained. The laboratory specialists together

with western experts participate in the joint PHARE LI/TS/15 project,
which is devoted to review and examine Ignalina NPP diverse
shutdown system design documentation, perform independent
calculations in order to show that the system complies with
Lithuanian and international nuclear standards. Together with
experts from Bulgaria, Finland, Russia, Ukraine and the USA the
project gnalina NPP safety in terms of external events (co-ordinator
IAEA) was completed. In co-operation with the USA Argonne
National Laboratory and Northwest National Engineering Laboratory
in 2001 coupled neutron kinetic-thermal hydraulic Ignalina NPP
model was further been developed by employing RELAP5-3D code.
Analysis of whipping of the guillotine ruptured piping was performed
as well as impact of the pipe whip to the neighbouring pipe and
wall was evaluated by employing NEPTUNE computer code, etc.
Within the framework of PHARE project LI9806 laboratory personnel
transferred knowledge and experience to the VATESI, Kaunas
University of Technology and Institute of Physics on accident
analysis for RBMK-type reactors, provided ATHLET and QUABOX/
CUBBOX models developed in the laboratory, accident analysis
descriptions and other documentation.

In the thermal physics field investigation of condensation
implosion phenomena in water-steam contact and modelling of
this process by assessing computer codes was further performed.
Further condensation implosion research will enable to investigate
the possibilities to apply the phenomenon in practise.

In 2001 laboratory personnel presented 18 papers in the
international and 11 papers in the Lithuanian conferences. Work
results are presented in 36 papers, which are published in Lithuanian
and international journals and editions, including publications in
the journals from the Institute of Scientific Information (1SI) list.

Prof. Dr. Habil. Eugenijus USPURAS

Head of the Laboratory of Nuclear Installation Safety
Tel.: +37037 401926

E-mail: eugeniju@isag.lei.lt
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ATSINAUJINANCIU rag
ENERGIJOS :
SALTINIY :
LABORATORIJA -

rindinés laboratorijos tyrimu kryptys:

Silumos mainy ir hidrodinaminiy procesy vandens telkiniuose-auSintuvuose modeliavimas;

atsinaujinanciy energijos Saltiniy (AES) iStekliy nustatymas, jy panaudojimo galimybiy jvertinimas, stebéjimo
punkty steigimas ir aplinkosaugos klausimy sprendimas;

vietiniy ir AES panaudojimo paZangiy technologijy paieSka, techninis ekonominis jvertinimas, norminiy
dokumenty, projekty rengimas, duomeny baziy formavimas, paslaugos ir konsultacijos vartotojams;
Silumos sgnaudy dalikliy-indikatoriy naudojimo Salyje, jdiegiant daugiabu€iuose pastatuose atsiskaitymo uz

faktines energijos sanaudas atskiriems butams Sildyti metoda, tyrimas. Silumos ir skysciy debito matavimo
prietaisy patikros jrangos kirimas, jos gamyba.

Laboratorijoje atliekamas vandens telkiniy-ausintuvy termo-
hidrodinaminés biklés skaitinis modeliavimas, jvertinta iSoriniy
veiksniy (vandens pavirSiaus bangavimo, atmosferinés spinduliuo-
tés, gylio ir reljefo) jtaka Siems procesams. Skaitinio modeliavimo
uzdaviniai aprépia tiek stacionarius, tiek nestacionarius procesus.
Siems uzdaviniams spresti naudojami PHOENICS, FLUENT, MAPLE
Vir kiti programy paketai.

Atsinaujinan€iy energijos Saltiniy laboratorijoje atliekami
tyrimai, susije su biomasés naudojimu energijos gamybai. DidZigja
(apie 67%) ir lengviausiai naudojamg biomasés iStekliy dalj sudaro
mediena, jos atliekos ir Siaudai. Nagrinéjami taip pat bioduijy,
biodegaly transportui gamyba rapsy aliejaus ir etanolio pagrindu
bei energetiniy Zeldiniy naudojimo klausimai. Uzmezgami rySiai ir
keiCiamasi informacija su uzsienio partneriais. Palaikomi glaudis
rySiai su vietiniais jrangos gamintojais ir Sios jrangos vartotojais.

Nagrinéjama biomasés (medienos, Siaudy ir kt.) termo-
cheminés konversijos procesy kinetika sluoksninése karyklose,
tersaly, tokiy kaip CO, NO, ir SO,, susidarymas bei jy kiekio
mazinimo priemoniy paieska. Sioje srityje atliekami eksperimen-
tiniai tyrimai, bendradarbiaujant su Danijos technikos universitetu.

AES vartojimo zemés Gkyje tyrimai vykdomi pagal Lietuvos
valstybing mokslo ir studijy fondo remiamg programg Sau/és
energijos konversija ir naudojimas. Atliekami fundamentalis
tyrimai ir taikomojo pobidZio darbai, susije su saulés, véjo ir
vandens energijos naudojimu, kuriamas stebéjimo stocCiy tinklas
ir rengiamos rekomendacijos demonstraciniams projektams.

Laboratorijoje vykdomos 3 tarptautinés programos,
susijusios su AES naudojimu:

* Bioenergijos strategija Europos tyrimy erdvéje — Trumpalaikés
priemonés iSvystant Europos tyrimy erdve bioenergijos
technologijy ir vystymo srityje (su: Anglija, Suomija, Graikija,
Lenkija, Estija, Cekija, Latvijair t.t.);

 Suvienytyjy nacijy plétros programa Baltijos regiono véjo
energijos programa (su: Vokietija, Danija, Estija ir Latvija);

« dalyvaujama Europos Komisijos sukurtame OPET organizacijy,
skatinanciy pazangiy energetikos technologijy rinkos plétima,
tinklo OPET-Lietuva darbe. )

Siy programy tikslas — jvertinti AES iSteklius Salyje, rasti
efektyvius bidus jy naudojimui suintensyvinti. Vykdant OPET-
Lietuva programg bendradarbiaujant su kity Saliy mokslo insti-
tucijomis, laboratorijoje atliekami biomases, vejo ir saulés
energijos, biodujy, sgvartyny dujy ir kity AES iStekliy ir naujy
technologijy jdiegimo galimybiy tyrimai.

Laboratorijos ekspertai dalyvavo rengiant UNESCO remiama
Lietuvos nacionaline Saulés programa 20002005, kurig numatoma
jtraukti j Pasaulio Saulés programg 1996—2005. Programa aprépia

Prof. habil. dr. Vladislovas KATINAS

Atsinaujinanciy energijos Saltiniy laboratorijos vedéjas
tel.: 8-37 401841, 454034

el. pastas res@isag.lei.lt
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ne vien saulés energijos, bet ir kity AES iStekliy (biomasés, véjo,
vandens, geoterminés energijos ir kt.) panaudojima.

Siekiant realiai panaudoti saulés energijg, institute jrengta
demonstraciné Vokietijos kompanijos VIESSMANN karSto vandens
ruoSimo sistema. Sistema karStg vandenj tiekia instituto reikméms
ir yra geras demonstracinis jrenginys.

Institutas palaiko glaudzius rySius su pasaulyje Zinomomis
kompanijomis VIESSMANN, BUDERUS, TEKNOTERM, STIEBEL-
ELTRON, taip pat su Lietuvos firmomis TERMA, LITNA, kurios
gamina jrengimus saulés Silumos energijai panaudoti.

Laboratorijoje tiriamos pasyviyjy Sildymo sistemy, vartojanciy
saulés energija, naudojimo pastatams Sildyti galimybés. Parengta
pastaty pasyviujy Sildymo sistemy skaiCiavimo metodika, jvertinti
Sildymo sistemose vykstanciy Siluminiy procesy kitimai ir jy regu-
liavimo jvairiais mety laikais galimybés. Parengtos praktinés saulés
energijos panaudojimo rekomendacijos.

Biodujy gamybos ir panaudojimo energetikos tikslams
klausimai sprendziami Zzemés akio bendrovés VyCia pavyzdinés
biodujy jégainés bazéje.

Véjo energijos naudojimo galimybéms jvertinti véjo parametrai
matuojami Siuolaikine, Europos standartus atitinkancia, aparatara.
Pajdryje (Giruliuose) naudojama WICOM-C aparatiira, o Vidurio
Lietuvoje (Kauno r.) - NRG SYSTEMS. Sudarytos kompiuterinés
programos Vvéjo energijos integraliniams parametrams (véjo
greiciui, krypciai, greiCiy profiliams, véjy rozei, véjo energijai, Vei-
bulo parametrams ir ki.) apskaiCiuoti. Parengtas ir iSleistas vadovas
Véjo energetika.

Atliekami darbai, susije su sgvartyny dujy surinkimo ir panau-
dojimo Lietuvoje galimybiy jvertinimu. Todél renkami ir kaupiami
duomenys apie didziausius Salies sgvartynus ir atlieky tvarkyma
juose.

Nagrinéjamos Silumos taupymo jvairiy Lietuvos miesty
daugiabucCiuose gyvenamuosiuose namuose galimybés, jdiegiant
atsiskaitymo uz faktines Silumos energijos sanaudas kiekvienam
butui Sildyti metoda, pagrjstg Silumos sgnaudy dalikliy-indikatoriy,
jrengiamy ant radiatoriy, rodmenimis. Laboratorijoje rengiama
Silumos ir debito matuokliy patikros jrenginiy techniné
dokumentacija, kuriami patikros stendai.




Main directions of research of the laboratory:

» Modeling of heat transfer and hydrodynamic processes in the water reservoirs-coolers;

« Determination of renewable energy source (RES) reserves, assessment of their utilization prospects;
Establishment of observation stations, and solution of problems of environmental protection;

» Search for advanced technologies of utilization of local and RES, feasibility assessment, preparation of norm,

LABORATORY
OF RENEWABLE
ENERGY

legal and project documents, formation of databases, services and consulting for customers;
» Investigation of application of the heat allocators by implementing the method of payment for actual energy
consumption of separate flats in the blocks of flats. Creation of calibration equipment for the heat and fluid

flowrate metering devices and its production.

Numerical modeling of the thermo-hydrodynamical state of
the water reservoirs — coolers was carried out in the laboratory
with evaluation of influence of external factors (water surface wavi-
ness, atmospheric radiation, depth and terrain) on the main pro-
cesses. Numerical modeling encompass stationary as well as
transient processes. The codes PHOENIX, FLUENT, MAPLE V and
others were used for investigations.

The laboratory was also engaged in investigations of utilization
of biomass for energy production. The greater part (67% and most
easy to harness for use) consists of wood, its waste and straw. The
problems related to biogas, biofuel for transport vehicles on the
basis of rape oil and ethanol and green plantations meant for en-
ergy production were also dealt with. Contacts with foreign profes-
sionals working in this field were maintained and there was ex-
change of information on these problems. Close ties were main-
tained also with local firms manufacturing biomass utilization equip-
ment as well as with equipment users. Kinetics of thermochemi-
cal biomass (wood, straw etc.) conversion in the layered furnaces,
formation of pollutants (CO, NO,, SO,) and search for means of
pollution reduction were analyzed. Experiments in this field were
carried out jointly with the Danish technical university.

Investigations of the RES used in the agriculture were carried
out according to program supported by the Lithuanian state sci-
ence and studies fund — Conversion of Solar Energy and its Use.
Fundamental research and applied investigations were carried out
linked to use of solar, wind and water energy, and monitoring sta-
tion net was created. Recommendations were prepared for dem-
onstration projects.

Three international programs, related to RES use were carried
out in the laboratory:

» Bioenergy strategy in the European research space — Short
Term Measures for Developing European Research Space in
the Field of Bioenergy Technologies and Development (together
with UK, Finland, Greece, Poland, Estonia, Czech Republic,
Latvia and others).

 United Nations development program Wind Energy Program for
the Baltic Region (together with Germany, Denmark and Latvia);

 Participation in the Network of organizations created by the

European Commission, promoting advanced power energy

market development, in the network OPET-Lithuania.

The aim of these programs is to evaluate RES reserves in the
country and to find effective means to intensify their utilization. In
the course of implementation of the OPET-Lithuania program the
Laboratory in co-operation with the institutions of other countries

carries out investigations of biomass, wind and solar energy,
biogas, dump gas and other RES reserves and of possible use of
other technologies.

The experts of the laboratory took part in preparation of the
Lithuanian National Solar Program 2000-2005, supported by
UNESCO, which in its turn must be included into the World Solar
Program 1996-2005. This program includes not only solar energy
but also other RES sources (biomass, wind, water and geothermal
energy and so on).

With the purpose of demonstration of everyday use of solar
energy in the institute itself the solar system produced by the Ger-
man firm VIESMAN, preparing hot water was mounted in the build-
ing. The system supplies hot water for the needs of the Institute
being at the same time a valuable demonstration device.

The institute maintains close ties with the companies known
worldwide: VIESSMAN, BUDERUS, TEKNOTERM, STIEBEL-ELTRON
and with the Lithuanian firms TERMA, LITNA, which produce equip-
ment for utilization of solar energy.

Possible use of the passive heating systems using solar en-
ergy for heating buildings was investigated and changes taking
place in the heating systems and their regulation in all seasons of
the year were evaluated.

The problems of biogas production and utilization for power
application were investigated using the agricultural firm VyGia with
the demonstration biogas power plant as a research base.

For evaluation of wind energy utilization potential the wind pa-
rameters were measured using modern, corresponding to require-
ments of European standards, measuring equipment. In Giruliai,
near the sea coast VICOM-C system was used, while in the center
of the country (Kaunas district) — NRG SYSTEMS. Computer codes
were created to calculate wind integral characteristics (velocity,
direction, velocity profiles, windrose, wind energy, Vaybul param-
eters and others). The reference book Wind power was prepared
and published.

Work of evaluation of dump gas collection and usage potential
in Lithuania was continued. Information about the greatest
dumpsites in Lithuania and about the waste treatment in them was
gathered and accumulated.

Heat saving possibilities in the many-flat buildings in various
Lithuanian cities by introducing a new method of accounting for
actual heat consumption in each flat, based on the data gathered by
heat allocator-indicator, mounted on the radiator, were examined.
Engineering specifications of the equipment used for heat and flow
meter checking and validation were prepared and construction of
validation rigs was continued.

Prof. Dr. Habil. Vladislovas KATINAS

Head of the Laboratory of Renewable Energy Resources
Tel.: +37037 401841, 454034

E-mail: res@isag.lei.lt
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SILUMINIY JRENGIMY
TYRIMO IR BANDYMU
LABORATORIJA

Pagrindinés laboratorijos moksliniy tyrimy ir taikomujy darby kryptys:

« Lietuvos energetikos okio metrologinis aprapinimas skysciy ir dujy
srauty parametry matavimo srityje, valstybés etalony sukirimas bei
iSlaikymas ir matavimy susieties su nacionaliniais ir tarptautiniais
etalonais uZztikrinimas;

 Silumos jrenginiy ir dujiniy prietaisy bandymai, siekiant garantuoti jy
atitiktj Lietuvos ir Europos norminiy dokumenty reikalavimams bei
Siy reikalavimy tarpusavio suderinamuma;

» moksliniai tyrimai siekiant tobulinti bei kurti skysciy ir dujy tékmés
matavimy metodikas, nustatyti paveikiujy veiksniy jtakg matavimy
tikslumui ir prognozuoti energijos iStekliy tiekimo/vartojimo
nebalansus.

. 1 lentelé. Laboratorijos etalony teikiamos vertés
2001 m. laboratorija, vykdydama LR Vy-

riausybes 1997 m. jgaliojimus sukurti ir islaikyti Fizikinis dydis Matavimo Geriausia matavimo
4 valstybés etalonus, pateiké Valstybinei ribos galimyhé
metrologijos tarnybai 3 uzbaigtus etaloninius
aerodinaminius jrenginius, skirtus atkurti oro Oro (dujy) greitis: vietinis 0,2-3;3-60m/s | =(7-2); =(2-1)%
greicio nuo 0,2 iki 30(60) m/s ir oro tirio bei o vidutins 0,2-30mjs <2,5%
srauto nuo 0,005 iki 310 m¥h vienety vertes ir G ARSI B Y e ; .
perduoti jas darbiniams etalonams. UG OB 1ol =B
IV - ) . Jrenginj su kritinémis tatomis 5,7-308,8 m/h +0,17%
_ Tosiami 3 likusi jrenginiy, skirtl oro tiiria irenginj su pamatiniais skaitikiais i tatomis | 160-6000m*/h | +(0,25-0,34)%
't:S_ra“tf? nuo 1%0 Ikktl 6?00 ”_‘3/ hf[a'? pat Vantdens Vandens tiiris/srautas 0,01-30 m¥h + 0,07% (tiris)
€l Nartos produxty turio Ir srauto vienetams + 0,1% (Srautas,
atkurti, tobulinimo ir tyrimo darbai, siekiant Skysto kuro tiiris/srautas 1,5-140 m3h + 0,(77% )
uzbaigti juos 2002 m. Uzbaigus Siuos darbus,
aprépiancius etalony konstravima, tyrima, 2 lentelé. Kitos akredituotos kalibravimo sritys
tarplaboratorinius lyginimus, laboratorijos L . . o .
etalonai atitiks tarptautinj lygj, taip pat patenkins AL alaling Geriausia matavimo
. . . L ribos galimybé
visus Lietuvos kio ir mokslo poreikius.
Kitas labai svarbus 2001 m. laiméjimas — Silumos kiekis 0,01-30 m¥h + 0,95%
Lietuvos nacionalinio akreditacijos biuro atliktas 3C <Ans 120°C
laboratorijos kokybés sistemos jvertinimas ir Slegis 0- 6,0 MPa + 0,06%
akreditavimas, remiantis LST EN ISO/IEC 17025. Temperatiira -30-+200°C +0,07°C
Laboratorijos kokybés sistemos visiSka atitiktis
éEm st?ndartui taip pat buvo patvirtinta uzsienio 3 lentelé. Akredituotos bandymy sritys
eksperty.
Laboratorijos etalony teikiamos vertés ir Bandomasis jrenginys Bandymas ir (arba) tikrinamas parametras
kitos akredituotos sritys pateiktos 1, 2 lentelése. (charakteristika)
Laboratorija taip pat akredituota kalibruoti
organizacijy metrologijos padaliniuose esan- 1. l/andeng 's'kaitik/iz?i /:ki 30 msh Pagrindiné paklaida, slégio nuostoliai, atsparumas|
Gius etaloninius oro (dujy) greicio, oro ir vandens Ir pagreitefes susidevejimas
tiirio/srauto bei Silumos kiekio jrenginius. 2. Si/umos skai{ik/iq srauto matyo[(/{a/} Eagrin({i(zé pak/aidzg, s/égio'nqostqlliqi,
Bandymu srityje (3 lentelé) laboratorija tei- SkaiGiuotuvai, temperatiros jutikliai /{gagmg/skumgzs, vidaus 'sl'eg/s bei SI/UH?O'S,'
kia paslaugas jvertinant j Lietuvos rinka tiekia- SalCio ir statinio magnetinio lauko poveikiai.
my $iluminiy jrengimu, dujiniy prietaisy ir jran- 3. Elektrqninigi'dujq t[/riq ' S/égio: temper.affﬂrqs /'rkorel'(c//os lfogficientq
gos atitiktj Europos direktyvy ir standarty kompiuteriai-korektoriai rzval:qw(nq/'sk'a/mawmq paklaidos dél Silumos,
reikalavimams. 4 Vandons o ls(a/(,‘/ot /r:/(?glopove/l;/o.' - o
Aoy i i . Vandens Sildymo katilai, onstrukcify parametrai, Siluminiai parametrai
ompmy oty sfesratiar | Gpuooni s | Gurosuarais snegl oo
. . . N buitiniai virimo prietaisai, dujiniai nuostoliai, pavirsiy temperatdra), isskiriamy
yp,ac atku”?nt mazq grelglu U Sr?,um xerte,s' oro Sildytuvai iki 3000 kW tersaly kiekis, hidrauliniai parametrai, triuksmy
Taip pat skiriama démesio energijos istekliy lygis, elektriniai ir saugos parametrai.
tiekimo ir vartojimo balansy tyrimams. 5. Dujiniai Ciaupai, voZtuvai iki DN 200 | Atsparumas slégiui, sandarumas, atsidarymo ir
Habil. dr. Antanas PEDISIUS uzsidarymo laikas, uzdarymo jéga.
Siluminiy jrengimy tyrimo ir bandymy laboratorijos vedeéjas

tel. 8-37401863
el. pastas testlab@isag.lei.lt
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Main areas of research and applied investigation works of the laboratory are:
» Providing metrologic support and control to the Energy sector of Lithuania (providing

methodology, hardware and supervision to metrologic activities in the Energy sector) in the
field of fluid flow measurements, creation and implementation of the state primary standards

and ensuring interrelation between measurements and national as well as international

standards;

» Testing heat equipment and gas devices with the aim to ensure their conformity with
requirements of the Lithuanian and European technical norms and compatibility of these

requirements with each other as well;

« Scientific research aimed at creation of new and improvement of existing fluid flow
measurement methods, with the intent to determine influence of active factors upon the
measurement precision and to foresee possible lack of balance of the energy resources

supply — consumption process.

In 2001 the laboratory, carrying out assign-
ments by the Government of Lithuania dated 1997
to create and support 4 State Primary Standards,
presented to the State Metrology Agency three
aerodynamic standard reference devices
designed for reproducing the unit values of air
velocity, 0.2 to 30 (60) m/s, and air volume and
flow, 0.005 to 310 m3, and to deliver them for the
work primary standards.

Research and development works on three
remaining devices designed to reproduce air
volume and flow, 160 to 6000 m3/h, as well as
water and oil product volume and flow unit values
were continued with their intended completion in
2002. With these works (including research and
design of standards, inter-laboratory comparisons
and coordination) completed, the primary
standards developed by the laboratory will reach
international level and will satisfy all demands
and requirements imposed by the Lithuanian
economy and science.

Another very important achievementin 2001
was evaluation of the quality system of the
laboratory and accreditation on the basis of LST
EN ISO/IEC 17025 carried out by the Lithuanian
National Accreditation Bureau. Full conformity of
the laboratory quality system with the above
mentioned standard was confirmed also by
several foreign experts. The primary standard
values and other services as well given by the
laboratory at present related to accredited
domains are shown in Tables 1 and 2. The labo-
ratory is also authorized to carry out calibration of
equipment for metrology departments of firms,
used for air (gas) velocity, air and water volume /
flow and heat amount measurements.

In the field of equipment testing (Table 3) the
laboratory provides services linked to evaluation
of conformity of thermal equipment, gas devices
and implements with requirements imposed by
the European directives and standards.

In the scientific research area carried out by
the laboratory works related to the basic standards
occupy the most significant place, particularly
reproducing values of low velocities and flows.
Considerable attention is given to the energy
resource supply-consumption balance issues.

LABORATORY OF
HEAT-EQUIPMENT

RESEARCH AND
TESTING

Table 1. The values provided by the standards of the laboratory

facility with reference meters

Physical quantity Measurement Best measurement
range capability
Air (gas) velocity: local 0.2-3; 3-60 m/s +(7-2); =(2-1)%
average 0.2-30m/s <2.5%
Air (gas) volume/flow rate using:
bell-type prover 0.005-16 m’/h +0.13%
facility with critical nozzles 5.7-308.8 m’/h +0.17%

160-6000 m*/h

= (0.25-0.34)%

and nozzles
Water volume/flow rate 0.01-30 m*/h + 0.07% (volume)
+0.1% (flow rate)
Liquid fuel volume/flow rate 1.5-140 m*/h +0.17%
Table 2. Other accredited fields of calibration
Physical quantity Measurement Best measurement
range capability
Heat volume 0.01-30 méh + 0.95%
3°C < An<120°C
Pressure 0-6.0 MPa + 0.06 %
Temperature -30-+200°C + 0.07°C

Table 3. The accredited fields of testing

Equipment under test

Parameters under test or examination

1. Water meters up to 30 m’/h

2. Flow rate gauges of heat meters,
computers, temperature Sensors

3. Electronical gas volume
computers-correctors

4. Water heaters and boilers
up to 85 kW, domestic
cooling appliances, air-heaters
burning gas up to 3000 kW

5. Gas taps, valves up to DN 200

The intrinsic error, pressure 10Sses,

resistance and accelerated wear.

The intrinsic error, pressure losses, durability
and an influence of internal, pressure,

heat, cold and static magnetic field.

The errors of pressure, temperature measure-
ment and calculation of correction coefficient
under the influence of heat, cold and pressure.
Construction parameters, thermal parameters
(consumption of fuel, heating power, efficien-
cy, heat losses), the level of emision of pol-
lution, hydraulic parameters (resistance

and soundness of water/gas tracts), the level
of noise, electrical and security parameter.
Resistance of pressure, soundness, time of
opening and closing, power of closing.

Dr. habil. Antanas PEDISIUS
Head of the Laboratory of Heat Equipment Research and Testing

Tel.: +370 37 401863
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EFEKTYVAUS ENERGIJOS
NAUDOJIMO TYRIMO IR
INFORMACIJOS CENTRAS

Siekdamas numatyty tiksly, centras:
« renka, kaupia bei analizuoja informacijg apie energijos iSteklius, energijos rasiy efektyvig gamyba, skirstyma ir vartojima, informuoja ir konsultuoja Siais

Efektyvaus energijos naudojimo tyrimo ir informacijos centro tikslas — kaupti, analizuoti
bei perteikti specialistams ir visuomenei geriausig efektyvaus energijos naudojimo Lietuvoje
bei uZsienyje patirt].

klausimais;

rengia energijos taupymo normatyvinius ir teisinius dokumentus;

Centro veiklos pagrindinés kryptys 2001 m.:

 mokslinio tyrimo darbai;

« darbai, skirti Nacionalinés energijos vartojimo efektyvumo di-
dinimo programai realizuoti;

e dalyvavimas tarptautiniuose projektuose;

seminary, mokymo kursy organizavimas.

2001 m. vykdyta biudZetiné tema Energijos vartojimo pastatuose
bei pramonéje efektyvumo didinimo galimybiy diegiant naujas
technologijas tyrimas ir rekomendacijy parengimas. Atlikta
pramonés struktariniy pokyc€iy ir energijos suvartojimo analizé.
Gauti technologiniy jrenginiy, naudojamy Lietuvos pramonéje,
energijos suvartojimo tyrimy rezultatai ir palyginti su Siuolaikiniy
uZsienyje naudojamy jrenginiy energijos suvartojimo rezultatais,
pateiktos konkre€ios esamy jrenginiy efektyvumo padidinimo ir
energijos taupymo priemonés.

Vykdant Sig temg paskelbti 6 straipsniai, dalyvauta 4
konferencijose ir 2 seminaruose — perskaityti 7 praneSimai (JAV,
Japonijoje, Lenkijoje, Lietuvoje).

Parengta ir iSleista knyga Efektyvus energijos naudojimas
duonos ir pyrago gaminiy pramonéje.

Leidinys skirtas duonos ir pyrago gaminiy pramonés jmoniy
vadyhbai gerinti bei pazangiy technologijy diegimui skatinti mazinant
energijos sanaudas ir, tuo paciu, produkcijos kaing.

Dalyvauta vykdant Nacionaling energijos vartojimo efektyvu-
mo didinimo programa. Atlikta uZsienio valstybiy vyriausybiy,
energetikos jmoniy, Silumos siurblius gaminanciy firmy paramos,
skatinanCios mokslinius tyrimus Silumos siurbliy tobulinimo bei
naujy darbo agenty karimo srityse bei atsinaujinanciy energijos
iStekliy naudojima, apzvalga.

Nustatytos atsinaujinanciy energijos iStekliy Siluma
naudojanciy Silumos siurbliy diegimo Lietuvoje salygos, parodyta
Silumos siurbliy nauda mazinant atmosferos tar$g anglies
dvideginio (CO,) dujomis, detaliai iSnagrinétas Silumos siurbliuose
(ir Saldymo masinose) naudojamy darbo agenty (freonuy) poveikis
0zono sluoksniui.

Dr. Romualdas SKEMA

Efektyvaus energijos naudojimo

tyrimo ir informacijos centro vedéjas

tel. 8-37401802, 401801

el.pastas: skema@isag.lei.lt, eentc@isag.lei.lt
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tiria atsinaujinanciy ir antriniy energijos Saltiniy panaudojimo galimybes bei propaguoja jy panaudojimo Salies dkyje svarba;
atlieka energetinius auditus energetikos bei pramonés jmonése, pastatuose;

padeda jgyvendinti energetiniy patikry metu numatytas energijos vartojimo efektyvuma didinancias priemones;

dalyvauja rengiant ir jgyvendinant Nacionaling energijos vartojimo efektyvumo didinimo programa;

dalyvauija tarptautiniuose projektuose 3alies energetikos akio darbo efektyvumui didinti;
organizuoja seminarus, konferencijas, mokymo kursus efektyvaus energijos vartojimo klausimais;
plétoja leidybine veikla, susijusig su efektyviu energijos vartojimu ir naujy technologijy propagavimu.

Pateikta LEI atlikty Silumos siurblio su Kaune gaminamu
hermetiniu kompresoriumi KXI™-14,0-1 modelio eksperimentiniy
tyrimy medziaga, kuri galéty bati panaudota kuriant ir gaminant
Silumos siurblius Lietuvoje.

IStirtos atsinaujinanciy energijos Saltiniy bei mazos
termofikacinés jégainés panaudojimo SP UAB Kauno vandenys
galimybés.

2001 m. vykdyti 3 tarptautiniai projektai: Pazangiy energijos
technologijy skatinimo organizacija— OPET- Lietuva (uzsakovas —
ES Energetikos ir transporto direktoratas); Energijos serviso
kompanijy (ESCO) adaptacija Lietuvoje (SAVE Il programa,
partneriai — AF International AB (Svedija) ir Maicon (DidZioji
Britanija); Energijos efektyvumo rémimas vietinéms organiza-
cijoms, per platinimo partneryste Europoje (PENELOPE programa),
Geriausi veiksmai bendradarbiavimui, efektyviausiai vartojant
struktdriniy fondy pagalbg (BACHUS programa) (uzsakovas — ES
Energetikos ir transporto direktoratas).

2001 m. centre jvyko 9 tarptautiniai seminarai, suorganizuoti
drauge su partneriais is Norvegijos, Svedijos, Vokietijos, Britanijos,
Latvijos, Estijos.
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The aim of activities of Energy Efficiency Research and Information Centre are to accumu-
late, analyze and convey to experts and public the best experience of efficient energy use abroad

and in Lithuania

In pursuit of aims selected the centre:

ENERGY EFFICIENCY
RESEARCH AND
INFORMATION CENTRE

«  (Gathers, accumulates and analyzes information about energy sources, efficient generation of various kinds of energy, energy distribution and
consumption, provides information and consults about these subjects;
. Investigates utilization possibilities of renewable and recoverable energy sources and makes known importance of their utilization in the

Economy sector of the country;

Prepares energy saving legal acts and standard specifications;

Main activities of the centre in 2001:

»  Research works;

«  Works aimed at realization of the National Energy Efficiency
Program;

«  Participation in international projects;

«  Organization of seminars and lecture courses.

In 2001 the research work, financed from the State budget —
Investigation of Possibilities of Energy Consumption in Buildings
and in Industry Efficiency Enhancement by Implementation of the
New Technologies and Preparation of the Recommendations.
Results of investigation of energy consumption by the technological
equipment in the Lithuanian industry were obtained and compared
with energy consumption by modern, used abroad, equipment data
and concrete measures for efficiency enhancement of equipment
now in use and energy saving were presented.

In the course of carrying out this research 6 articles were
prepared and 4 conferences and 2 seminars were attended. Seven
reports were read (in US, Japan, Poland and Lithuania).

Abook was prepared and published — Energy Efficiency in Bread
and Pastry Branch of Industry.

This edition is intended for management improvement and
promotion of implementation of advanced technologies in bread
and pastry industry enterprises while reducing energy consumption
and also reducing the cost.

The centre took part in implementation of the National Energy
Efficiency Program. The centre made a survey of the support
provided by foreign governments and pump producing companies

Executes energy audits in energy enterprises and industrial firms and buildings;
Helps to implement means enhancing energy consumption efficiency envisaged during energy inspection;
Participates in preparation and implementation of the National Energy Efficiency Program;

Takes part in the international projects related to work effectiveness of the energy sector of the country;
Arranges seminars, conferences and courses of lectures about energy efficiency;
Promotes publishing activities related to energy efficiency and information about new technologies.

for the promotion of research in heat pump technologies and the
use of renewable energy sources.

The conditions of implementation of heat pumps using heat
from renewable energy resources in Lithuania were determined;
advantages of heat pumps in reducing atmospheric pollution with
carbon monoxide gas (CO) were revealed and the influence of
working gas used in heat pumps and refrigerators (freons) upon
the ozone layer was examined comprehensively.

Results of experimental research of the heat pump model with
the hermetical compressor KHG-14-1, which is manufactured in
Kaunas, carried out in the LEI, were presented. These results may
be used for design and construction of the Lithuanian heat pump.

Feasibility of small CHPP used in the firm Kauno Vandenys
with renewable energy resources was also investigated.

In 2001 three international projects were carried out: The
Organization OPET-Lithuania for Promotion of Advanced
Technologies (ordered by the Energy and Transport Direction of
EU); Acaptation of the Energy Service Companies (ESCO) in Lithuania
(SAVE Il program, partners — AF International AB (Sweden) and
Maicon (UK)); Energy Efficiency Promotion For Local Organizations
by Spreading Partnership in Europe (a PENELOPE program); The
Best Action For Cooperation With Most Effective Use Of Structural
Funds (a BACHUS program ordered by the Energy and Transport
Direction of EU).

In 2001 9 international seminars took place organized together
with partners from Norway, Sweden, Germany, Great Britain, Latvia
and Estonia.

Dr. Romualdas SKEMA

Head of the Energy Efficiency Research and
Information Centre

Tel.: +370 37 401802, 401801

E-mail: skema@isag.lei.lt, eentc@isag.lei.lt
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Pagrindinés laboratorijos fundamentaliujy ir taikomujy tyrimy kryptys 2001 m.:
energetikos sistemy valdymo tyrimas ir modeliavimas;

kompiuterizuoty energetikos objekty valdymo bei apskaitos sistemy tyrimas, optimizavimas
ir techninis realizavimas;

centralizuoto Sildymo jrengimy automatizuoto valdymo sistemy tyrimas ir
modeliavimas.

SISTEMU VALDYMO IR
AUTOMATIZAVIMO :
LABORATORIJA ~

Laboratorijoje vykdomi fundamentalis ir taikomieji tyrimai
energetikos sistemy valdymo ir modeliavimo srityse. Moksliniy
tyrimy tikslas — sukurti energetikos sistemy bei vartotojy
matematinius modelius ir technines priemones, jgalinancius
optimizuoti energijos gamybos, perdavimo bei vartojimo procesus,
automatizuoti jy valdyma ir efektyviau vartoti energija.

Pastaruoju metu sudétingy procesy ir sistemy tyrimams
panaudojant hibridinius modelius, kuriuose tolydiniai procesai yra
susieti tarpusavyje diskretiniais priezastingumo rySiais, o bisenos
jvertinimas, sprendimy paieSka bei priémimas realizuojami taikant
intelektualius skaiCiavimy (nerySkios logikos, lingvistiniy
apibréZimy, genetiniy algoritmy ir pan.) metodus, gaunami geresni
rezultatai. Tai jmanoma, nes tokie modeliai tiksliau apraSo hibriding
realiy sistemy struktara. Minéty modeliy sudarymo ir panaudojimo
galimybiy tyrimo darbai vykdyti 2001 m.

Kur kas daugiau galimybiy iStirti ir sukurti optimalias
automatinio reguliavimo sistemas sudétingy procesy optimizavimui
teikia modeliai, kuriuose taikomi vadinamieji nerySkiy aibiy
metodai (fuzzy). Be to, fuzzy loginiy kintamyjy panaudojimas leidzia
valdyti sistemg, atliekant maziau valdymo operacijy, t. y. maziau
trikdyti pacig sistema. Atlikta analizé parodé fuzzy metodo
pranasumus, taikant jj minétiems klausimams spresti. Pasirémus
Siais tyrimais buvo sukurti Respublikos elektros energetikos
sistemos modeliai, skirti daznio ir galios reguliavimo procesams
tirti.

Pastaraisiais metais daugiau démesio skirta energijos
taupymo galimybiy tyrimams, buvo kuriami tikslesni Sildymo
procesy dinaminiai modeliai. Panaudojus sukurtus modelius,
iSnagrinétos pastaty Sildymo sistemy valdymo ypatybés, nustatytos
Sildymo rezimo ir energijos suvartojimo priklausomybés.

Nagrinéjant sistemy funkcionavimg energetiniu poZitriu, iSkyla
energijos vartojimo procesy valdymo uzdavinys — garantuoti
energijos vartojimo procesy efektyvuma. Analizuoti energijos
vartojimo procesy monitoringo metodai — sprestas uzdavinys
atpazinti valdomy procesy nuokrypius nuo nustatyto reglamento
(tiksly), t. y. vykdyti energijos vartojimo procesy monitoringa.

Dideléms sistemoms ar objektams valdyti pasaulyje kuriamos,
tobulinamos ir placiai diegiamos kompiuterizuotos valdymo,
duomeny surinkimo ir analizés sistemos (SCADA). Atlikta Siy
sistemy analizé ir nustatytos pagrindinés jy plétros tendencijos.

Dr. Romanas ANDRUSKEVICIUS

Sistemy valdymo ir automatizavimo laboratorijos vedéjas
tel. 8-37401943

el. pastas romanas@isag.lei.lt
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Daugiausia démesio skirta kompiuterizuoty sistemy, skirty
energetikos objekty energijos suvartojimo apskaitai ir racionaliam
energijos poreikiy valdymui, tyrimams. Tai ypa¢ aktualu dabar, kai
Lietuvos elektros energetikos sistema ruoSiama darbui atviros
konkurencinés rinkos salygomis. Siems tyrimams pritaikyti
informaciniy technologijy teorijoje sitilomi metodai. Jais remiantis
pagrjsti ir sudaryti reikalavimai, kuriuos turi atitikti
kompiuterizuotos energijos apskaitos bei valdymo sistemos
struktdra ir jos funkcinés galimybés.

Laboratorijos darbuotojai dalyvavo parengiant teisés aktus ir
normatyvinius-techninius dokumentus, reikalingus elektros
energijos rinkai sukurti. Dirbta glaudZiai bendradarbiaujant su
Salies energetikos valdymo institucijomis ir AB Lietuvos energija.
Teisés aktus 2001 m. pabaigoje patvirtino LR Vyriausybé ir Ukio
ministerija, todél pradeéti reikSmingi elektros rinkos karimo Lietuvoje
darbai.

Sukurtos sistemos ir joms sudaryta programiné jranga buvo
jdiegtos keliolikoje Respublikos jmoniy.

Laboratorijos sitilomos paslaugos:

« energetikos sistemy valdymo modeliy formavimas ir tyrimas,

taikant stochastinius, hibridinius ir daugiakriterinés analizés

metodus bei jvertinant poreikiy valdyma;

kompiuterizuoty energijos apskaitos ir valdymo sistemy

tyrimas, optimizavimas, techninis realizavimas ir jdiegimas

jmonése;

atliekamas energijos suvartojimo jmonése auditas ir

pasitlomos energijos taupymo priemonés;

projektuojamos ir realizuojamos jvairiy energetikos objekty

optimalaus valdymo sistemos;

« elekiros energetikos teisés akty ir normatyviniy-techniniy
dokumenty projekty rengimas.
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Jmonéje naudojamos elekiros energijos galios kitimas per parg
(Spalvomis i$skirtos tarifinés zonos)

Daily electrical load profile of industrial plant (colours show different
tariff zones)



Main areas of fundamental and applied research in 2001 were:
» Investigation of energy system control and modeling;

» Research, optimization and technical implementation of the computerized energy utility

management and accounting systems;

» Investigation and modeling of the automated control systems of centralized heating

systems equipment.

The laboratory carried out fundamental and applied research
works in the area of energy system control and modeling. The aim
of scientific investigations was to create mathematical models of
energy systems and consumers and technical means enabling
optimization of energy generation, transfer and consumption
processes, to automate their control and to enhance energy
efficiency.

Currently better results are obtained by investigations of
complex processes and systems when hybrid models in which
continuos processes are linked together by discreet links of
causality and status evaluation and search of solution are realized
using intellectual (fuzzy logic, linguistic determinations, genetic
algorithms) methods. This is possible because these models allow
more exact description of the hybrid real system structure. Works
of creation and investigation of application possibilities were
continued also in 2001.

The models, in which so-called fuzzy set methods are
employed, present vastly greater opportunities to examine and to
create optimal automatic control systems for complex system
optimization. In addition, use of the fuzzy logic variables enables
system control with less control operations performed. It means
the systemitself is less disturbed. The analysis carried out indicated
advantages of the fuzzy method for solution of the problems above
mentioned. As a result of these investigations the models of electric
energy system of this country were created designed for
investigation of frequency and capacity regulation processes.

Inthe last years greater attention is being paid to investigations
of energy saving possibilities. For this purpose more exact heating
process dynamic models were created. Their application enabled
to analyze particularities of control of building heating systems
and to determine heating regime and energy consumption
dependencies.

Considering system functioning from the viewpoint of energy
sector the new task of control of energy consumption processes
arises —to ensure efficiency of the energy consumption process.
The monitoring methods of energy consumption processes were
analyzed, that is the problem of identification of decline of the
processes controlled from the regime given was tackled — to

LABORATORY
OF SYSTEMS CONTROL
AND AUTOMATION

execute monitoring of energy consumption processes.

For control of large systems or objects the systems of
computerized control, data gathering and analysis (SCADA) are
created, updated and implemented worldwide. The analysis of
these systems was carried out and the main trends of development
were determined. Main attention was focused on investigations of
computerized systems designed for energy consumption by large
power industry objects counting and rational power demand control.
It becomes urgent at present with the Lithuanian power system
being prepared for work in conditions of open market competition.
The methods proposed by the information technology theory were
adapted for these investigations. On their basis requirements were
created which must be satisfied by structure of computerized energy
accounting and control system and its functional capabilities.

Scientists of the laboratory took part in preparation of legal
acts, standard and engineering specifications necessary for creation
of energy market. The work was carried out in close cooperation
with supervising governmental institutions and the JSC Lietuvos
energifa. The Lithuanian Government and Ministry of Economy
officially approved legal acts and it enabled to begin significant
works of energy market creation in Lithuania.

The systems created together with the software developed for
them were implemented in several enterprises of the Lithuania.

Services offered by the laboratory:

» Formation of models of energy system control and investigation
using stochastic, hybrid and multicriterial analysis methods
and evaluating regulation of demand;

» Investigation, optimization, technical realization and
implementation in enterprises of computerized energy
accounting and control;

» Audit procedures are carried out in enterprises and energy
saving measures recommended;

» Optimal control systems for various power industry facilities
were designed and implemented;

» Preparation of electric energy legal acts and preparation of
projects of standard and engineering specifications.

Dr. Romanas ANDRUSKEVICIUS

Head of the Laboratory of Systems Control and Automation
Tel.: +370 37 401943

E-mail: romanas@isag.lei.lt
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MEDZIAGU TYRIMY
IR BANDYMU .
LABORATORIJA ;

medziagas.

2001 m. laboratorijai buvo sékmingi tiek fundamentiniu, tiek
taikomuyjy tyrimy srityse. Gery rezultaty pasiekta fizinémis
medziagy nusodinimo technologijomis formuojant plonasluoksnes
keramikos struktiiras kieto oksido kuro gardeliy aktyviajam
elementui gauti. Apginta daktaro disertacija Ugniaatspary erozijos
ir erodavusio pavirsiaus padengimo aukStatemperatiréje dujy
tekméje tyrimai (K. Brinkiené). LygiagreCiai panaSia tematika buvo
plétojami tyrimai pagal COST tarptauting programg Moderni
elektrokeramika: keraminiy grady riby inZinerija (su Plazminiy
technologijy laboratorija). Kartu su Oslo universiteto
Nanotechnologijy mokslo centru pradéti tiriamieji darbai
plonasluoksniy TiO2 dangy sintezés srityje, taikant fizinius dangy
nusodinimo metodus. Bendradarbiaujant su Poiters universiteto
(Prancizija), KTU, VDU, mokslininkais vykdomas darbas
Elektrocheminio kietakdinio oksido kuro elementy elektrolito gavimas
fiziniais metodais. Atlikti iSsamis gaunamy plonasluoksniy
struktdry tyrimai AFM, SEM, SIMS ir XRD metodais. Nuo 1998 m.
laboratorija sékmingai dalyvauja TATENA tarptautiniy moksliniy
tyrimy projekte Vandenilio ir hidridy degradacinio poveikio cirkonio
lydiniy mechaninéms ir fizinéms savybéms tyrimai. 2001 m. Sio
projekto vykdymo metu ypac iSplésti cirkonio lydiniy gardelés
rentgenostruktariniai tyrimai.

Laboratorija jau 5 metai akredituota bandyti statybines, karSciui
atsparias ir termoizoliacines medZiagas. Akreditavimo srityje
apibréZta per 30 bandomujy objekty. MedZiagy bandymai atliekami
pagal Lietuvos standartizacijos departamento Nacionalinio
akreditacijos biuro iSduotg pazyméjima Nr. LA 01.006, liudijantj,
kad Medziagy tyrimy ir bandymy laboratorija atitinka LS TEN 45001
standarto reikalavimus. Laboratorija yra Standartizacijos technikos
komiteto naré Sioms sritims: Nr. 26 Termoizoliacinés medZiagos,
Nr. 58 Ugniai atsparios medZiagos, Nr. 7 Dangos bei Nr. 40 Nafta ir
naftos produktai ir dalyvauja rengiant nacionalinius ir pritaikant
tarptautinius standartus Lietuvoje.

Mokslinis bendradarbiavimas su Lenkijos, DidZiosios
Britanijos, Rusijos institutais ir universitetais pasipildé
padidéjusiomis moksliniy tyrimy galimybémis prisijungus prie FP-
5 programos Zmoniy moksliniy tyrimy potencialo ir socialiniy
ekonominiy Ziniy bazés gerinimas ir atlikus cirkonio stabilizuotu
itriu keramikos tyrimus Almerijos saulés energijos tyrimy centre
(CIEMAT, Ispanija).

Dr. Rimantas LEVINSKAS

MedZiagy tyrimy ir bandymy laboratorijos vedéjas
tel.: 8-37401804, 401909

el. pastas levin@isag.lei.lt
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Pagrindinés laboratorijos tyrimy kryptys:

«  karSCiui bei cheminiam poveikiui atspariy medziagy, jy technologijos ir konstrukciniy elementy
ilgaamziSkumo fundamentiniai tyrimai;

taikomojo pobidZio medziagotyra;

akredituotos laboratorijos paslaugos bandant statybines, kar$€iui atsparias ir termoizoliacines

PleCiant energetiniy jrenginiy senéjimo procesy pazinima
jsitraukta j EUREKA projektg Nauja katily vandens cheminio
apdorojimo technologija energetikoje, kurio vykdymo metu
atliekami chromo-molibdeno-vanadzio plieny korozijos procesy
tyrimai.

2001 m. laboratorijos darbuotojai paskelbé 26 straipsnius
Lietuvos ir uzsienio moksliniuose Zurnaluose bei konferencijy darby
rinkiniuose, perskaité 29 praneSimus tarptautinése ir respublikinése
konferencijose.

Ytrio cirkonio oksido danga suformuota ant kvarco padéklo
Yttrium-zirconium oxide coating formed on the quartz substrate
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Plonasluoksné Ti0, danga suformuota ant Si padéklo
Ti0,, thin membrane on Si (100)



Main research areasof the laboratory in 2001 were:

«  Fundamental research of refractories and chemically resistant materials, their production

technologies and ageing of stuctural elements;
«  Applied materials science;

»  Services provided by the Accredited Laboratory in testing heat resistant and thermal

insulation construction materials.

The year 2001 was successful for the laboratory in areas of
fundamental as well as applied research. Significant results were
achieved in forming thin film ceramic structures for obtaining the
active element of solid oxide fuel cells with the use of physical
vapor deposition technologies. The doctoral thesis — Investigation
of refractory erosion and restoration of the eroded surfaces in the
high temperature gas flow was maintained. A parallel investiga-
tion of the related subjects according to COST international pro-
gram — Advanced Electro-ceramics: Ceramic Grain Boundary En-
gineering — (together with the Laboratory of Plasma Technologies)
was elaborated. Investigations in the thin Ti0, film synthesis area,
using physical vapor deposition methods were initiated together
with the Nanotechnology Scientific Center of the Oslo University
and Kaunas University of Technology. In cooperation with the Poiters
University (France) and with scientists of KTU, VDU and other
Lithuanian universities works related to Development of Solid Ox-
ide Fuel Cell Electrolyte Employing Vapor Deposition Technologies

[hidrinto cirkonio lydinio struktdriniai pasikeitimai temperatdrinio
Soko salygomis

Structural changes of zirconium alloy containing hydrogen under
thermal shock conditions
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LABORATORY OF
MATERIALS RESEARCH
AND TESTING

were carried out Comprehensive investigations of thin film struc-
tures formed were carried out using AFM, SEM, SIMS and XRD
methods. Starting with 1998 the laboratory successfully partici-
pates in the IAEA international scientific research project — Hydro-
gen and Hydride Induced Degradation of the Mechanical and Physi-
cal Properties of Zirconium Based Alloys. In 2001, in the course of
this work the X-ray structural investigations of the lattice of zirco-
nium alloys were particularly enhanced.

Five years ago the laboratory was accredited to carry out test-
ing of construction heat resistant and thermal insulator materials.
Accreditation area encompasses more than 30 specified testing
objects. Material testing was carried out according to the certifi-
cate granted by the Lithuanian National Accreditation Bureau
No LA 01.006 confirming that this laboratory complies with require-
ments of the standard LST EN 45001. The laboratory is a member of
the following Committees of Technical Standardization: No 26 — Ther-
mal Insulation Materials, No 58 — Refractories and No 7 — Coatings,
No 40— Oil and Oil Products and takes part in preparation of national
and adaptation of international standards for Lithuania.

Scientific cooperation with the institutes and universities of
Poland, UK and Russia was supplemented by increased research
possibilities gained by joining EC-5" Framework Programme —
Improving Human Potential the Socioeconomic Knowledge Base
Enhansing Access to Research Infrastructure and carrying out in-
vestigations of zirconium stabilized by yttrium ceramic materials
in the Plataforma Solar de Almeria (CIEMAT, Spain).

With the aim of enhancement of knowledge of aging processes
of energy sector industry equipment the laboratory joined the EU-
REKA project — New Technology for Boiler Water Chemical Treat-
ment in the Energy Industry — carrying out of which includes inves-
tigation of corrosion of chromium-molybdenum-vanadium steel.

During 2001, the staff of the laboratory published 26 articles in
Lithuanian and foreign journals and presented 29 reports in
Lithuanian and international conferences.

Dr. Rimantas LEVINSKAS

Head of the Laboratory of Material Research and Testing
Tel.: +37037 401804, 401909

E-mail: levin@isag.lei.lt
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DEGIMO
PROCESY
LABORATORIJA

Moksliné veikla. Tiriamos heterogeniniy angliavandeniliy
degimo prie pavirSiaus reakcijos. Atlikti mazuto laSelio garavimo
ir liekamosios anglies iSdeginimo ant keraminio ir katalitinio
pavirSiy eksperimentai. IStirta, kaip kinta laSelio degimo greitis ir
iSgaruojanciy angliavandeniliy sudétis priklausomai nuo
temperatiros bei deguonies kiekio aplinkoje. Tolimesniems
tyrimams bei nustatytiems désningumams patikrinti realiuose
degimo jrenginiuose sumontuotas ir naudojamas 1 MW galingumo
mazuto deginimo stendas. Tyrimy rezultatus numatoma panaudoti
kuriant naujo tipo mazuto degiklj su mazuto dujofikavimu ant vidiniy
keraminiy pavirsiy.

IStirtas degiklio ZioCiy formos poveikis degimui ir azoto oksidy
susidarymui. Sia tema doktoranté A. Lapieniené parengé ir apgyné
daktaro disertacijg. Degiklio kuriamy oro srauty bei kiryklos
poveikiui dujy ir mazuto degimo procese jvertinti naudojamas
skaitmeninis modeliavimas su FLUENT programy paketu. Gauti
rezultatai sékmingai naudojami rekonstruojant, tobulinant degiklius
ir pritaikant deginimo jrenginius technologiniams poreikiams.

Svarbi laboratorijoje atliekamy tyrimy kryptis yra daugelio
daleliy sistemos judéjimo ir jy degimo procesy kompiuterinis
modeliavimas. Bendradarbiaujant su Vokietijos Karlsruhés tyrimy
centru sukurtas programinis paketas TOSCA, kuris naudojamas
granuliuoty medziagy, tokiy kaip kietyjy atlieky terminis skaidymas
krosnyse ir pan., procesy dinamikos tyrimams. SkaiCiavimo
metodika pagrjsta kiekvienos granulés judéjimo tiesioginiu
skaiCiavimu. Dalelés gali bati jvairios ir jy judéjimas skaiciuojamas
besisukanCiame bligne, ant judancio ardyno arba kituose
technologiniuose jrenginiuose. Programinis paketas buvo
pritaikytas ant filtro nusédusiy jelektrinty ir neutraliy suodziy daleliy
sluoksnio porétumo skai¢iavimams. Kartu laboratorijoje
plétojamas molekulinés dinamikos metodas, kuris jgalins tiesiogiai
apskaiciuoti molekuliy judéjima ir modeliuoti chemines reakcijas.

Teikiamos paslaugos. Daugiameté patirtis aerodinamikoje,
teoriniai ir eksperimentiniai degimo proceso tyrimai, praktiné veikla
leidZia teikti kokybiSkas konsultacines bei gamybines paslaugas
tobulinant ir rekonstruojant deginimo jrenginius, mazinant
atmosferos tarsg ir taikant deginimo jrenginius technologinéms
reikméms.

Prof. habil. dr. Anupras SLANCIAUSKAS
Degimo procesy laboratorijos vedéjas
tel. 8-37401876, 453488

el. pastas slanc@isag.lei.lt
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Pagrindiné laboratorijos moksliné kryptis — reaguojanciy turbulentiniy srauty tyrimai, siekiant
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Konsultuojama bei jvertinamos technologinés galimybés
sumazinti atmosferos tar$g, padidinti deginimo jrenginiy
efektyvuma, pagerinti kuro sudeginima.

Suprojektuojami, sukonstruojami ir jdiegiami efektyviis dujy/
mazuto degikliai su maza NO, tarSa, mazuto purkstuvai, dujiniai
uzdegtuvai, atlieky deginimo jrenginiai bei deginimo jrenginiai
technologijoms.

Atliekama jmoniy atmosferos tar$os inventorizacija, rengiamos
poveikio aplinkai vertinimo ataskaitos.

Svarbiausi 2001 m. laiméjimai:

« pritaikius laboratorijoje gaminamus garo srautinius purkStuvus
iSpurskimui suspaustu 2—3 bary oru, DE-0,9 katilas rekonst-
ruotas j 1 MW vandens Sildymo katilg, kuriame vandens
temperatira ne aukStesné kaip 115°C;

« rekonstruotas 1998 m. pastatyto 0,9 MW Siluminio naSumo
plastmasés atlieky deginimo jrenginys. Rekonstrukcijos tikslas
— sumazinti atmosferos tar$g. Po rekonstrukcijos jrenginys
dirba 0,6-1 MW naSumu ir atitinka 2000 m. jsigaliojusius
LAND-19-99 gamtosaugos reikalavimus atlieky deginimo
jrenginiams.

« Suprojektuotas ir pradétas eksploatuoti 0,4 MW dujinis degiklis
kvapiosioms medziagoms i§ dazymo/lakavimo linijos
dziovyklos sudeginti. Po rekonstrukcijos priezeminés kvapiyjy
medziagy koncentracijos aplinkiniuose gyvenamuosiuose
rajonuose ne didesnés uz higienos normose HN 35:1998
numatytas koncentracijas.
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Diagram of reconstructed combustion device for burning plastic material waste



LABORATORY OF
COMBUSTION
PROCESSES

The main area of research is investigations of the reacting turbulent flows seeking reduction of
emission of pollutants NOx, CO and soot, originating in the process of combustion of gas fuel,
heavy fuel oil and waste material

Scientific activities. Burn reactions of hydrocarbons at the
surface were investigated. In 2001 the experiments with the drop
of heavy fuel oil evaporating on the surface and residual carbon
burning on the ceramic and catalyst surfaces were carried out.
Variation of combustion rate and the composition of evaporating
hydrocarbons as a function of temperature and oxygen amount
available were investigated. The 1 MW capacity heavy fuel oil
burning rig was assembled and put into operation for further re-
search and validation of regularities found earlier. It is planed to
use the research results obtained when designing a new type fuel
oil burner with fuel oil gasification on the internal ceramic sur-
faces.

The investigation of influence of the burner nozzle shape upon
combustion and nitrogen formation was completed and on this
subject doctoral thesis was held by A. Lapéniené. For evaluation of
the flows created by the burner and furnace influence on combus-
tion in the process numerical modeling using FLUENT program
package was carried out. The results obtained were successfully
used for improving and reconstructing burners and application of
burners for technology needs.

Numerical modeling of many particle system dynamics and
combustion is important research direction. The code TOSCA was
created together with German Karlslruhe Research Center which
used for investigation of dynamics of processing (such as thermal
decomposition in furnaces and other processes) of granular mate-
rials, including solid waste materials. This method is based on
direct calculation of movement of each separate granule. These
particles may be of various shapes and their movement in a rotat-
ing drum, on a moving fire-grate or in other technological device
was also simulated numerically. The new code was used also for
calculation of porosity of the layer of soot particles, electrically
charged or neutral, on the filter surface. At the same time the
molecular dynamics approach was developed in the laboratory
which will enable to model molecular movement and by the same
to model chemical reactions.

Services provided. Experience of many years in aerodynam-
ics, theoretical and experimental research of combustion processes
and practical activities enable to provide valuable consultation and
production services for activities related to improvement and re-
construction of combustion devices, reduction of atmospheric pol-
lution and application of combustion devices for needs of technol-
0gy.

Consulting and evaluation of technological possibilities of at-
mospheric pollution reduction, of enhancement of burning device
efficiency and of better fuel combustion were given.

Efficient gas/fuel oil burners with small NOx pollution, fuel oil
spraying devices, gas ignition devices, waste burners and burner
devices for technology needs were designed, constructed and
implemented.

Inventory of pollution by various firms was carried out and
reports of evaluation of consequences for environment were pre-
pared.

Main achievements in 2001:

» With application of vapor stream spraying devices of our de-
sign, spraying at air pressures reaching 2 to 3 bars the boiler
DE-0.9 was reconstructed into 1 MW capacity water heating
boiler, water temperature in which never exceeds 115°C;

» Reconstruction of the plastics waste burning device, built in
1998 having 0.9 MW capacity, with the aim to reduce atmo-
spheric pollution was carried out.. After reconstruction this
device works with 0.6to 1 MW capacity and satisfies require-
ments for waste burning devices by environment protection
regulations LAND-19-99 now in force;

» The gas burner for odorous substances was constructed and
put into operation designed to burn out odorous substances in
the drying department of painting and varnishing equipment
line. After reconstruction odorous substance concentration in
air in surrounding populated district remains below allowed
norm according to HN 35:1998.

Prof. Dr. Habil. Anupras SLANCIAUSKAS

Head of the Laboratory of Combustion Processes
Tel.: +370 37 401876, 453488

E-mail: slanc@isag.lei.lt
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PLAZMINIY
TECHNOLOGIJY
LABORATORIJA

Moksliné veikla. Laboratorijoje tiriami aukStos temperatiros
dujy srauto generavimo désningumai, jo dinamika, Silumos mainai
jvairios formos ir matmeny kanaluose, SilumokaiCiy elementy
modeliuose. Itirti linijiniy elektros lanko dujy kaitintuvy ir reaktoriy
darbo rezimai, jy eksploatacinés charakteristikos, nustatytos darbo
trukmés padidinimo salygos, istirti lanko turbulizavimo ir efekty-
vaus energijos panaudojimo metodai. Kontaktiniais metodais
iStirtos atmosferos slégio plazmos srovés terminés nepusiausvyros
salygos, nustatyti greiciy, temperatiry bei jy pulsacijy pasiskirs-
tymo désningumai aukStos temperatiros srovéje.

Siekiant gauti aukStatemperatdrj ultraplong pluosta,
neutralizuoti kenksmingas medziagas, formuoti jvairias dangas,
sintetinti naujas medZiagas, tiriama elektros lanko ir plazmos srauto
sgveika su amorfinémis ir dispersinémis medziagomis, nustato-
mos gauty medziagy bei dangy fizinés, cheminés ir mechaninés
savybés.

Naujos technologijos. Sukurtas ir iSbandytas plazmocheminis
reaktorius kenksmingoms medziagoms neutralizuoti, atitinkantis
gamtosaugos reikalavimus ir saglygas (nukenksminamos medZzia-
gos iSlaikomos ilgiau nei 2 s aukStesnéje kaip 1200°C tempera-
tdroje), nustatytos jo techninés charakteristikos.

Patobulintas vandens garu dirbantis plazmotronas, skirtas
atliekoms perdirbti, pirolizei, istirtos jo elektrinés ir Siluminés
charakteristikos. Plazminiu bidu dujinant kietg kura, vietoje
vandens garo ir deguonies miSinio naudojamas jkaitintas iki 2000
3000 K vandens garas. Pirolizés metu gaunamos sintetinés dujos,
i$ kuriy iSskiriamas vandenilis.

Laboratorijoje formuojamos ir tiriamos gerais adhezijos
rodikliais pasizymincios antikorozinés, tribologinés ir katalizinés
dangos, kuriy savitasis pavirSius siekia 100 ir daugiau m?g. Dangy
sintezei sukurta ir pagaminta nauja plazminé-technologiné jranga,
mikrostruktaros tyrimams sékmingai naudojamas skenuojantis
elektroninis mikroskopas JEOL JSM-5600, struktdrinei analizei —
Rentgeno difraktometras DRON-UM1.

Dangy kataliziniy savybiy tyrimams sukurtas jrenginys,
generuojantis pastovios cheminés sudéties ir charakteristiky
degimo produkty srautg. Jame iStirtos naujy oksidiniy katalizatoriy
modeliy katalizinés savybes.

Plienus ir lydinius azotuojant jony srautais vakuume padidéja
medZiagy atsparumas erozijai 57 kartus, o korozijai 102—103 karty.
Joninése-pluostelinése technologijose formuojami ploni (< 1 um)
pavirSiniai sluoksniai su geresnémis mechaninémis ir cheminé-
mis savybémis. Praktikoje reikalaujama, kad azotuotas sluoksnis
bity ne plonesnis kaip 10 um, o brangi joniné-pluosteliné technolo-
gija bty pakeista pigesne, naudojant atmosferinio slégio plazmos
fakelg. Atlikti atmosferos slégio azoto plazmoje tyrimai patvirtino,
kad pagrindinj procesa, salygojantj azotavimo efektyvumo eiga,
lemia aktyvuoty atomy srautas. Atmosferos slégio azoto plazmoje
gauti rekordiniai azotuoty pavirsiy sluoksniy storiai (iki 150 pm).

Dr. Pranas VALATKEVICIUS

Plazminiy technologijy laboratorijos vedéjas
tel. 8-37401900

el. pastas pranas@isag.lei.lt
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Laboratorijoje atliekami parengtiniai sutankinty dangu, skirty
kuro elementy elektrolity gamybai, tyrimai, naujy katalitiniy
medziagy paieSka ir sintezé. Atliekami pirminiai fulereny ir
deimanto sintezés procesy plazmoje tyrimai.

Tarpvalstybinés programos.

Laboratorijos mokslininkai dalyvauja dviejose programose:

» COST-525 Moderni elektrokeramika: keraminiy grady riby
inZinerija, kurioje kartu su Vokietijos, Ispanijos, Portugalijos,
Italijos, Latvijos, Prancizijos ir kt. (i$ viso 14) Europos Saliy
mokslininkais sprendziama keramikos cheminés sudéties,
struktdros, riby storio, gridy orientacijos, defekty skaiciaus,
priemaisy jtaka jos elektriniam laidumui. Tam tikslui
formuojamos specialios dangos, tiriama jy struktira ir savybés.

+  COST-527 Plazmos polimerai ir giminingos medziagos, kurioje
kartu su Cekijos, Vokietijos, Belgijos, Ispanijos, Turkijos,
Prancizijos, Anglijos ir kt. (i3 viso 13) Saliy mokslininkais
tiriama plazminiy polimery susidarymo mechanizmai, pléveliy
formavimo ypatumai, savybiy tyrimo jranga bei metodai,
pritaikymo sritys. Laboratorijoje iSnagrinétos plazmos polimery
nusodinimo galimybés atmosferos slégio plazmos fakele.




LABORATORY
OF PLASMA
TECHNOLOGIES

Scientific Activities. Laws governing generation of high tem-
perature gas flows and its dynamics, heat transfer in the channels
with various forms and of various dimensions and in the models of
heat exchanger components, were investigated in the laboratory.
Operation regimes of the linear electric arc gas heating devices
and reactors were investigated and their operational characteris-
tics and the conditions of prolongation of their service life were
established. Methods of turbulization of the electric arc and of effi-
cient energy consumption by the device were also investigated.
Conditions of thermal unsteadiness of equilibrium were investi-
gated using contact methods and velocity, temperature and their
pulsation distribution regularities were established.

With the aim of obtaining very narrow high temperature beam
and of neutralizing harmful materials, while seeking to form new
coatings and to synthesize new materials, the interaction between
plasma and the electric arch on one side, and amorphous and
disperse materials on other side were investigated. Physical,
chemical and mechanical properties of materials and coatings
obtained were determined.

New Technologies. The plasma-chemical reactor designed for
neutralization of harmful substances was built and tested. It satis-
fies all requirements and conditions of environment protection
(materials to be rendered harmless were exposed longer as for 2
seconds to 1200°C temperature). Its technical characteristics were
examined and established.

The plasmatron, using water vapor, intended for waste pro-
cessing and pyrolysis was updated and its electrical and thermal
properties examined and determined. For gasification of solid fuel
by plasma means, water vapor, heated up to 2000-3000 K was
used instead of water vapor - oxygen mixture.

Anticorrosive, tribological and catalyst coatings were formed
with specific surfaces reaching 100 m?/g and more. New plasma
technology equipment was created and applied for coating synthe-
sis. The scanning electron microscope JEOL JSM-5600 was suc-
cessfully employed for microstructure investigations, while for
structural analysis — X-ray diffractometer DRON-UMI was used.

For investigation of coating catalyst properties the device gen-
erating combustion product flow having constant chemical com-
position and constant combustion characteristics was built. Cata-
lyst properties of the new model oxide catalysts were examined.

Nitrification of steels and their alloys with ion streams in
vacuum increased their resistance to erosion 5 to 7 times and
resistance to corrosion— 102 to 102 times. lon beam technologies
allow formation of thin (d < 1 pum) surface layers with improved
mechanical and chemical properties. In practice, nitrified layer
thickness not less than 10 um is required while costly ion beam
technology must be replaced by cheaper one using the plasma
torch at atmospheric pressure. Experiments with nitrogen plasma
at atmospheric pressure confirmed that main process influencing
nitrification effectiveness was determined by activated atom flux.
The record thickness of the nitrified surfaces was obtained in nitro-
gen plasma (up to 150 um) at atmospheric pressure.

Investigations of compacted coatings that were intended for
production of the fuel element electrolytes and search of new cata-
lyst substances as well as their synthesis were carried out further.
Preliminary investigations of processes of fulleren and diamond
synthesis in plasma were carried out.

International Programs.

Scientists of the laboratory take part in two programs:

» COST-525 Advanced Electro-ceramics: Ceramic Grain Bound-
ary Engineering. Scientists from 14 European countries includ-
ing Lithuania, Latvia, Germany, Spain, Portugal and others were
occupied with problems related to influence of chemical com-
position of ceramic materials, of material structure, boundary
thickness, grain orientation, and of number of defects and addi-
tives on electric conduction of material. For this purpose spe-
cial coatings were formed on the surfaces and their structure
and properties were analyzed

»  COST-527 Plasma Polymers and Related Materials. Research-
ers of the laboratory take part in joint investigation of following
subjects: mechanism of plasma polymer formation, peculiari-
ties of creation of films, equipment and methods for investiga-
tion of properties and application areas. The Laboratory also
investigated possibilities of precipitating plasma polymers in
the torch at atmospheric pressure.

Dr. Pranas VALATKEVICIUS

Head of the Laboratory of Plasma Technologies
Tel.: +370 37 401900

E-mail: pranas@isag.lei.lt
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H I DROLOG IJ OS Pagrindinés laboratorijos mokslinés veiklos kryptys:
LABORATO RlJ A » energetikos ir transporto poveikio vandens telkiniams jvertinimas;

» duomeny apie Lietuvos vandens telkinius (upes, tvenkinius, KurSiy marias ir Baltijos jirg) kaupimas.

Laboratorijoje tiriamas vandens telkiniy (Driksiy ez., KurSiy ma-
riy, Baltijos joros) lygiy, sroviy, bangavimo, neSmeny, vandens
balanso rezimas taikant skaitmening modeliavimos sistemg MIKE-21.
Hidrodinaminio rezimo pokyciai, nustatyti modeliuojant energetikos .+
arba transporto objekty darba, sudaro jy poveikio aplinkai vertinimo |~ _
pagrinda. Modeliavimo sistemos MIKE-21 (sroviy ir bangy) ir  |.©
neSmeny (smélio ir dumblo) pernaSos moduliai naudojami mode- d

e Brunonas GAILIUIS

sankaupas. Tai ypac aktualu pleciant ir gilinant Klaipédos jlry uosta,

nustatant Kruonio HAE darbo rezimus.

Vandens telkiniy hidrodinaminio rezimo modeliavimu spren-
dZiami Sie praktikai labai svarbus uzdaviniai:

« ekstremaliy (kai néra tiesioginiy matavimo duomeny)
meteorologiniy, hidrologiniy bei hidrauliniy parametry
nustatymas;

« hidrotechniniy statiniy tékmés ir bangy apkrovy skaiciavimas;

« variantinis projektuojamujy hidrotechnikos statiniy vertinimas;

« vandens srauty neSmeny sankaupy ir vagy erozijos Zidiniy
prognoze;

» planuojamos dkinés veiklos poveikio aplinkai mazinimo
priemoniy pagrindimas.

Pasirémus darbo rezultatais, pasialytos gamtosauginés prie-
monés, uztikrinancios aplinkosaugos poZiuriu palankius darbo
rezimus arba projektuojamo objekto parametrus.

liuojant vandens telkiniy tékmés greicius, dugno erozijg ir neSmeny / ' Jonas JABLONSKIS
/ S Milda KOVALENEOVIENE

Lietuvoje upiy nuotékis stebimas nuo 1811 mety. Laboratorijo-
je, sukaupus visus upiy nuotékio, krituliy, véjo, temperaturos bei
kity hidrometeorologiniy stebéjimy duomenis, sprendZiami
uzdaviniai, kylantys naudojant pavirSinius vandens iSteklius ir
saugant aplinka.

Laboratorijoje parengta ir iSleista 99 sp. lanky B. GailiuSio,
J. Jablonskio ir M. Kovalenkovienés monografija Liefuvos upés.
Hidrografija ir nuotékis. Joje pateikiami naujausi apie 4500 Lietuvos
upiy duomenys (ilgiai ir baseiny plotai), apibendrinti visy upiy
nuotékio stebéjimy duomenys, pateikti upiy vidutiniai, minimalds
ir maksimalus debitai, pasitlyti metodai neiStirty upiy nuotékio
charakteristikoms skaiCiuoti.

Diegiant mokslo laiméjimus ir teikiant paslaugas tkio subjektams, buvo parengta:

 Danijos jury instituto uzsakymu Baltijos juros ir Klaipédos sasiaurio hidrometeorologiniy, bangavimo bei tékmiy duomeny bazé
locmany rengimo kompiuteriniam treniruokliui,

« Klaipédos jary uosto Siaurinés dalies gilinimo poveikio aplinkai vertinimo ataskaita paskolai iS Europos plétros ir rekonstrukcijos
banko gauti,

« Klaipédos valstybinio jiry uosto direkcijos uzsakymu akvatorijos gilinimo ir teritorijos supylimo projektas ir poveikio aplinkai
vertinimas.

Prof. habil. dr. Brunonas GAILIUSIS
Hidrologijos laboratorijos vedéjas
tel. 8-37401961

el. pastas hydro@isag.lei.lt
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The main areas of scientific activities are:

« Evaluation of influence of energy sector and transport on water and water bodies;

LABORATORY
OF HYDROLOGY

« Accumulation of knowledge about the Lithuanian water bodies (rivers, lakes, the Curonian Lagoon

and the Baltic Sea).

The level, flow, wave, sediment and water balance regimes of
the Lithuanian water bodies (Druksiai Lake, the Curonian Lagoon
and the Baltic Sea) were investigated by the Laboratory using the
numerical modeling system MIKE-21. The modules of the model-
ing system MIKE-21 dedicated to flows and waves and to sedi-
ments (sand and silt) transport are used to model water body flow
velocities, bottom erosion and sediment accumulation. This is par-
ticularly important for widening and reconstruction of the Klaipéda
Sea Port and establishing operating regimes of the Kruonis Hydro-
Pumped Storage.

Modelling the hydrodynamic regime of the water bodies en-
ables to accomplish the following tasks that are very important for
practical purposes:

» Determination of the extreme meteorological, hydrological and
hydraulic parameters when there are no direct measurements
available;

» Calculation of the current and wave load on the hydrotechnical
constructions;

 Evaluation of the alternative hydrotechnical construction on the
design stage;

 Prognosis of the sediment load accumulation and erosion sites
caused by the water flow;

» Substantion of the mitigation measures for the environmental
impact from the proposed human activity.

The results of work recommend means ensuring favorable
from the viewpoint of environmental protection operation regimes

or the parameters of objects being designed.

In Lithuania river run-off has been monitored since 1811. The
laboratory having accumulated observation data on all river run-
off, precipitation, wind, temperature and other hydro- and meteoro-
logical information deals with problems which arise in connection
with use of the surface water sources and environmental protec-
tion.

The book Lithuanian rivers. Hydrography and run-off by
B. Gailiusis, J. Jablonskis and M. Kovalenkoviené was prepared
by the laboratory. In this monograph the newest data on about 4500
rivers in Lithuania are presented (including lengths and catchment
areas), the data of run-off observed are generalized, the average,
maximal and minimal run-off are presented and methods are pro-
posed for calculation of run-off of rivers which have not been com-
pletely investigated.

In the course of implementation of the research results and
providing services to economy subjects the following items were
prepared:

- Database of hydro- and meteorological data of the Baltic Sea
and Klaipéda Strait, including sea-way and flow, for the com-
puter trainer of navigator school ordered by the Danish Mari-
time Institute;

» The Evaluation Report about influence upon environment of
deepening of the northern part of the seaport presented for the
purpose of the bank loan by the World Bank;

» The Project of territorial reshaping and seabed deepening un-
derthe orders of the Board of Directors of the Klaipéda Sea Port
and impact on environment evaluation.

Prof. Dr. Habil. Brunonas GAILIUSIS
Head of the Laboratory of Hydrology
Tel.: +37037 401961

E-mail: hydro@isag.lei.lt
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