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FREFACE

The work in this report is being carried out within the framework of the U.S. Emergency
Energy Program for Eastern and Central Europe and the Baltic Republics under a Resource
Management Associates of Madison, Inc. (RMA) contract with the U.S. Agency for
International Development. RMA, as Prime Contractor toc USAID, is currently
implementing the Energy Pricing Reform Project and the Industrial Energy Efficiency
Project in Romania, Czechoslovakia and Lithuania. The report is one of a series describing
the activities, results and recommendations of the projects.

The report, entitled "Lithua-ian Energy Balance" is one of a series of four papers written
by Lithuanian subcontractors. The study was done by Lithuanian energy analysts with
limited guidance from the RMA. The authors are V. Miskinis and A. Juska of the
Lithuanian Energy Institute and the Lithuanian Energy Ministry respectively.

The report provides a restatement of Lithuanian energy supply and use, using international
conventions. The report is an useful overview of the Lithuanian energy balance.

This is a working document published informally by RMA. To present the results of the
project with the least possible delay this report has not been prepared in accordance with
procedures appropriate to our formally printed documents. The report was not edited and
received only very light review by RMA. Comments were made on the first draft of the
paper. An errata table is provided; comments clarify tables with insufficient captions and
correct glaring errors. RMA does not necessarily endorse the views expressed or the
findings presented in the text. The document’s subject matter warrants its distribution.



ABSTRACT
LITHUANIAN ENEP.GY BALANCES

by V. Miskinis, and G. Juska
December, 1992

The national energy balance for Lithuania was reviewed and adjusted using international
conventions to better understand and forecast consumption trends. The energy balance as
calculated prior to 1990 differs from a conventional energy balance in several ways: 1) the
USSR Central Statistics Board added some shares of common Soviet energy consumption
to Lithuanian ~onsumption; 2) only some energy sources were included and; 3) accounting
of heat consumption was unsatisfactory. Adjustments in the balances result in apparent
changes including: 1) Lithuania consumed more primary energy for electricity production
because transmission losses were included in exported power and; 2) primary energy
consumption at hydroelectric and nuclear power plants appears higher. This increase is due
to accounting changes. Prior to 1990 power production at nuclear and hydroelectric power
plants was converted to TOE of primary energy using conversion coefficienis from fossil
fueled thermal power plants (e.g. 261 grams oil/kWh for nuclear plants and 86 grams
0il/kWh for hydioelectric fucilities), not using the actual thermal efficiency of each plant,
as is the United Nations convention.

The authors present .a series of tables and figures with primary and enduse energy
consumption in metric ton oil and coal equivalent for the period 1960-1992 determined
using international conventions. Primary and enduse energy consumption is shown for each
sector of the economy, including power export, and by energy type (electricity, heat and
fuel). A table in the text compares the 1990 primary energy consumption determined using
pre-1990 accounting methods and using international conventions.



ERRATA
General:
1. The majority of the tables are not specifically referred to in the text. However, the
relevant tables can be identified with modest effort.

Page Spe:ific:

Page Comment

4 The lasct few sentences of text discuss the three rows of data: showing total
primary energy consumption, primary energy needs of Lithuania and the real
energy demand which includes energy for export. These comments refer to
th: rows at the bottom of the tables beginning on page 8.

5 Table 1. Presents energy production and consumption data determined using
two methods. In column I, a conversion factor derived from thermal plants
was used to convert energy production from nuclear and hydroelectric plants
to primary resource needs. This had been the method used by Lithuania in
former times. In column II, the United Nations method is used to convert
nuclear and hydroelectric power production to primary consumption. The UN
method uses the actual conversion efficiency of the nuclear and hydroelectric
facilities. All proceeding tables use the UN method.

6 Table 2 shows primary energy consumption for 1985-1992 in t.c.e. (metric ton
coal equivalent).

7 Table 3 shows primary energy consumption, for 1960-1990 in t.0.e. (metric
ton oil equivalent), with a little  more detail than Table 2.

8 Table 4 is the same as Table 3 but the units are t.c.e.

9-12 Table 5 is again a table of primary energy consumption, but this time by sector

and energy type (electricity, heat and other fuels) in five year intervals from
1960-1990 in t.0.e. The "consumption of industry", in the third to last row, is
greater than the consumption of industry in row 1 because agriculture in
included in the former.

13-16 Table 6 is the same as Table S but in t.c.e.

-14-20 ‘Table 7 shows the consumption of electricity, heat and fuel at end use in t.o.e.
The table is laid out similar to Tables 5 and 6. Values in the electricity,
heat and fuel columns are the same as in Table 5. Only the values in the "Fin.
ericrgy" or enduse energy column are different. They are lower than in Table
5, because conversion losses are excluded.

21 On Figure 1. the fill pattern, at the bottom center of the key, should be
labeled nuclear not "natural gas". The label "Oil & his pr." should be
labeled Oil and oil products.
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The real balanrce of energy r2sources di<<=zrs -“rzn 34A
subiished in various statistical issues or grsssErosc 3y¥ Ve T TUE
authors. There are some reasans of that:

1. Methadology of preparation statistical energyv bDalances Was
di+ferent in the period 1960 - 1990.

2. The Central Statistic Board of the USSR preparad tne Tin

w
t

Hi

variant of balances and added the some snare of comncit  Sovizt

energy consumption to Lithuanian energy consumzZidn,

i1
h

=. In official balances only 2 ~EMTraiizes  SuSI. z I

resources was =valuated.

e
i}

4. f~ccount of fuel and especially o+ hea®t consumptiaon e
unsatisfactory.

5. Energy resources planning ar+ analysis were proviaec i
di fferent departments etc.

The State Planning Committee of Litwania was preparing trn2
cetailed annual energy balances only feor  branches of SeConamy
supervised by the Lithuanian government. Toe @major partz 2-
economy was ruled directly from Moscow, and its energy demand was
planned at the central department of the US5R. 3c the coomon
energy balance of energy resources was prepared once a fiva year:.

In order tc prepare dynamics of primary energy oemand “or =
iorg period and to investigata the trends in dif<orent braz-con2e TS
national econcmy we have to anaiyse a2ner g/ D&l arC2g o
corrasponding vears thoroughly using the comman AETNOCOL oY .

With integrating intoc the West Europ2an  energy SUETSTS
‘1thuania must to r2—evaluate its ensrgy anc fu=l I EOompTITT .
Westarn principles of calculation the energy balance must 32

alaborated. It s necessary in crcer to compare 2nerzy ConmsSUMpITian

e

ievel and to forecast energy demand.

At present one needs to segparate 2 principles nf ereriy
sncz construction: 1) how much  oF 21 anc energy  CINSEUMaS
“ikavcania, =) what was the real energy demand 1f Lithuapia was

Mavz]ooed as an incepencent state, NOT as A =art of Sovier a2mpir2.

T-: 3zpechks 2arlizr were mMLxeC asa fimal aLm was tne qrislzd LIBF
' - o N R e C g }

zaergy; buzget. Litanania  as  an 1ndepenczert  ThETE 1T A TEw
zrcromicsl ard soiifizal situation -mesas to nsve TS owr o Enargy

-EST AVAILABLE COPY
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Eariisr cniy that part of =snergy r2S0Urcas ~rieh ~SE  TERBIST
fer a Local consumption was includ=ad into TnE SNercy za2lz

the “iral energy demand was evaluated. Sut e2ricas cart o LISEES
caused by energy transmissicn abrmac was added T2 e 2. oorsas
production. Therefore, in Lithuania were consumed more o7 primary
enerqgy than it was claimed in the official stsati

glectric energy production, consumption, impor%t and port  wera

Zinally evaluated.

When praparing the energy balance permansn. CL3TLESLI7: s 23
gning on the hydro and nuclear energy evaluatize. n 2 =eviEn

statistics energy produced at hydro or puclear sowsr  21ARTS AGS
transfered into primary energy according Tc COmpSraTi JS2

consumption of fossil fuel at a corresponding thermal power o.&nt.
In Lithuania it was compared with an average of fuel cohsunptIco
in all the thermal power plants. At <the Fane Sim=2

statistics nuclear energy was calculated accorcling

productivity of the plant. The productivity coef-1I13rT waEs

1

roughly 33% -for the Ignalina NPS. So in order o proausz 1 kab 3

fal
by
[
r
I
il
pl}
1
t
[
m

the Ignalina NPS one needs 261 g of o0il equivalan
At the same time hydroenergy as also import and expcrT  ars
calculated according to physical equivalent, i.=2. 34 g';,e. A=t
LWe.

A new evaluation of nuclear and hydro  =Snergy  IRENTES
har

Al

m+al amount of =nergy consumed as also S

zources in the final =nergy balance. It @xplains T2 d8Ta ZLW/ER 1T
tz=1z 1. There hydra and nuclgsrs =rergy ars calcelatss 2CIIrIlog
b2 an average consumption of “assil fuel in thermal fowsr 2L20ts

{variar: i) and according to the metholocdogy c©~f =g Jnitac PIGT o CNE
- —

fvariant 7. In general caliculations in the first varliant ars mors

-seveniesnt as “hey characterize the amount ot =2nergyv  73SCLrzes

neezded 2o import if thera were no hycro anc ~@ SwIlesr. ZuT L0 A
~wal =nergy budget one needs to use the Wastarn methoicdogy.

T:'s ch-inmus, She new enercv calancs di-fe2rs soom Th3 2Lz
cne, %8 ae rmesed ko sedarste two giffarant sner: TiTes. L et
Siral zrergy fzracirlcitv, teabl and 217ect w20 DTSR EnDRooT iz
~ezmes] T Tawse 2emand 11 omaterisal IrodIToIf 3nIT SEFVICEE

smtmrz, T bRE ZeLMEry ERErTyY 13 wESSC NCTT ohl 3 ZTwss IomEstic



cZamand but also for an export.

Thers is a charascteristic example a+ the LIz
svstem. An export possibility weas significantly ip=razzad witno
commissioning “he Ignalina NFS. For axample, in 1591 *&hsre ware
generated 27 TWh of electricity in Lithuania (own consumptian  at
the power plants not included) and only 4.7 Tuh COnSUmES
(including network losses) - it gives only SZ.9% of the total. 3o

Mo —ould ses that all the primary resources Tonsumes SO ToweEr

sroducticn could e divided inta T sarts: COMESTIS GEMATI; ER
arnd expor: losses. It 15 ivyen in  the <fa2ilaowing TaIizE E0C
figures.

There is one an important feature - Lithuania imcorns  TuUsi,

but expo-ts electricity. Therefore, uniike the other dzta @t 1f
the tabie presented here there are three raws 2=2F total =neray
~onsumption and tiere are also three rows of 2drimery =0herfy
resources +or =lectricity gereration:

i. The total primary energy censumption (for  Drofucticn oF
@i=sctricity and heat, direct us=, consumption as raw mater:=zlsz,
1psses and other directions). ‘

2. The second row shows how much of energy rascurcsas wonld oe
needed if production of glectricity would ©2e =qual 2 wr
zanzumption of electricity in Lithuania.

T. The reai energy demana cf Lithuania, which 2valustzz " Iou
oniy our own needs 2wt also losses of fusl aue to =Si2choicioy

sererated for the export.
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Table 1

Production of electricity and consumption of fuel
in 1990
I II
1.Production of electricity, bln. kWh &9, 40 O N 18
Elektrenai termopower station 7.31 7,31 i
Combined heating plants 3.14 314
Hydropower stations 0. 42 O, 42
Ignaiina nuclear power station 17.03 17,03
2.Consumption in Lithuania 16. 43 L9013
Export 11.97 11.9%
3. Consumption of primary energy resources
mn.t c.e. 8.18 9. 06
mln. t o. <. 5,72 6, 332
Fossil fuel mn.t <. e. 3.15 3,15
mln.t o.e. 2,20 =20
Other resources mln. t c. . 5.03 : 5,351 ;
mln. t o. e, 3,32 1,13
Relative consumption g c.e.k¥wh =88 312 g
g 0.2 kWh 201 Rl ;
)
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Energy consumption 1n Lithuania
Min., @ <.
= = = —

Energy demand 1985 19849 1980 1591 I 1598
L ' L—— —

1.Fossil fuel 19.82 |20.58 |18, 78 [18.76 1z.03
Natural gas 5.186 5. 53 £, e &.RE ! .
Heavy fuel oll T.18 5, 385 4.88 LS Z. 5l
Oil & other his products 5. 66 6. 42 5.73 5. 97 280
Ceal 1.é2 1.29 1.17 1.05 G. 95
Domestic fuel 0. 63 0. 48 0. 49 0.54 0, G2
2. Nuclear . 3.856 5.73 5. 85 5. 82 5. 05
3. Hydro & secondary heat 0.286 0. 32 0. 31 0.3 JEG
4, Total primary resources 23.34 |26.83 [24.88 [&5.a5 (17,43
Needs of Lithuania 22,87 |&88.14 &3.41 |(24.31 :16 B
incl. losses of export 1.585 3.03 2. 99 3.13 1. 80
Export of electricity 0.77 1.49 1.47 .57 .59

Direction of consumption

5. Production of electricity 8. 61 9. 30 9,01 9, 35 5.1C
6. Production of heat 5. 34 S.73 5. 71 5. %8 4. 20
7.Direct consumption of fuel| 3.11 9.11 7.7T8 8. 45 S, 5
8. Raw mater., losses & other 2. 73 2. 44 2,38 .10 1. 553
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Table J Primary energy consvmption in Lithuania
aln. t o.e,

1360 1965 1970 1375 1380 1985 1330

1.Total consumption 3.83 5.62 7.95 9.9 12. 16.33 17.43
needs of Lithuania 3.8 5.3 1.42 9.83 12.22 14.481 H.n
n.of Lith.vith exp. 3.8 5.8 1.78 9.91 12,23 15.19 18.40

2.50rt of resources
Fossil fuel .n 5.57 7.88 9.86 12.11 13.36 13.09

natural gas 32 1.1 1.53 2.5% 3.51 437
heavy fuel oil A2 k) 2.85 4.15 5.90 5.00 3.28
coal .96 1.13 1.23 1.1 .96 ) 13
light fuel oil 18 . .35 .42
dozestic fuel oil 1.84 1.50 1.18 .67 AT 4 .34
actor fuel .13 1.08 1.5% 1.99 2.5% 2.75 2,85
other A2 By AT U .30 .90 1.30
Other resources .06 .05 .06 A0 13 2.4 .
nuclear energy 2.28 4.12
bydro energy .03 .03 04 03 04 03 4
secondary heat 0 A2 03 06 .09 15 18
3.Direction of consumption
Production of electr i .90 1.63 1.90 2.4 .63 6.33
needs of Litheania .38 .64 1.10 1.78 i 3. 3.5
1.0 Lith.with erxp. i .82 1.45 1.85 2.46 4.09 3.30
Production of heat .35 R 1.60 .55 345 .09 3.99
inel.fossil fuel 3 .92 1,57 2.49 31.36 3.9 3.18
Direct use 3.%6 3.5 4.31 4.33 5.30 5.68 5.4
incl.aotor fuel ) 98 1.48 1.88 2.3% 2.32 2.11
Raw sat.losses, oth. .05 A Al .68 1.02 1.94 1.56
incl.other direct. Rl 07 .08 AT A0 .51 15
Ixport of direct. .00 .04 Bt} .05 B) 54 103

{.!apoct of fossil fue 1.93 .0 6.71 9.18 11.54 13.42 12,78
incl.oll & his pr. 97 2,02 .33 6.52 3.09 3.3¢ 71.25

BEST AVAILABLE COPY



%able 4.Priaary energy consuaptica ip Lithuania
ala. ¢ c.e.

1960 1965 110 1975 1980 1985 1990

1.Yotal consuaption 5.48 §.04 11.37 14.23 17.50 23.35 24.93
peeds of Lithuania 5.49 1.67 i0.69 14,06 17.41 21.33 21.04
n.of Lith.with exp. 5.48 1.92 11.10 14.17 17.48 22.58 23.46

2.S0ry of resources
Fossil fuel 5.40 1.96 11.28 14.10 17.32 13.32 18.72

natural gas 1.3 1.58 2.19 3.64 5.16 5,58
heavy fuel oil Y 1.19 3.19 5.93 T4 71,18 4,85
coal 1.38 1.62 1.76 1.59 1.37 1.16 1.4
light fuel oil .23 A3 49 1
gonestic fuel oil 2.63 .14 1.68 .95 .87 .63 .49
sotor fuel 1.04 1.54 2.22 2.85 3.64 3.9 3.19
other 18 16 .25 .39 A 1.29 1.43
Other resoarces 4 .08 09 Bt 18 3.53 .21
puclear energy 3.26 5.39
hydro energy 05 A4 .05 .05 .06 .05 .05
secondary heat .04 .03 .04 .03 A3 22 .26
3.Direction of consumption
Prodaction of electr .59 1.29 . .1 3.53 §.61 9.06
needs of Lithuania R 92 1.§7 2.9 3.4 4.5 5.17
n.of Lith.with exp. .53 1.17 2.07 2.6% 3.52 5.985 7.58
Production of heat .50 1.35 2.29 3.65 4.9 5.84 5N
inel.fossil fuel A6 1.32 2.25 3.5 4.80 5.63 5.41
Direct use N 5.06 6.17 6.90 1.58 8.12 7.78
incl.motor fuel 1.02 1.42 2.12 2.69 3.36 3.3 3.02
Jaw 3at. 1nsses, oth. .08 33 .98 87 1.46 2.1% 2.38
incl.other direct. .00 10 D) .24 14 R )
Export of direet. .00 A2 21 .06 01 .18 1.43

{.1nport of tossil fue .1 5.82 9.60 13.14 16.65 19.18 18.23
incl.oil & his pr. 1.3 2.89 §.26 §.32 11.57 12.81 , 10.38
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Primary energy consumption in Lithuania
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Fl-URE 2

Primary and finaly energy consumption
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Electricity consumption
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