LI THUANIAN DISTRICT HEATING SECTOR IN 2015

Lithuanian District Heating Association

District heating market and consumers

The year 2015 witnessed the lowest level of total district heating supplies (DH) ever recorded over t
period of L i tenceiatotal supples of hedteepeegy to consumers amount&B& TWh

being by1.6% less yeaonyear. Although heatonsumptionwas going down, the total number of DH
consumers grew by 14% iA015 and stood a692261 at the end of the yeaHence, rehtive heat
consumption per final consumer decreased by morelifi& This can be explained not only by rathddco
winter seasons over the last years, but also by the imptdwt afceleratingenovation of building stockit

the end o0f2015 out of 17thousandmulti-apartment buildingsvith district heating, newly builtmulti-
apartment buildinggbuilt after 1993) amounted t®,330 (78%) and completely renovated buildings
reachedl,400 (82%), as compared to less than half of this number at the e2dldf 649. The numbeof
partially renovated housing stock also grew fr@d3to 1,121in 2015

DH production balance in Lithuania (1996-2015)
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Note A period until2012 covers the angsis of the data provided by LDHA members only; the ye#r$3, 2014and 2015
include other heat suppliers, tq¥isaginas Skuods Kretingg, N egn Thpiefore, the quantities of heat production and
supplies to consumers cannot be compared with earlier.years

Main consumers of district heating are residential consumera{pnndividuals) accounting fat2.6% of

total consumers. The remaining share of the market is more or less equally distributed between budge
agencies and business entiti€aking into account that one apartment is occupied by several residents, it i
obvious that DH is the mainype of heating and hatater production inLithuania Recent rapid

replacement of natural gas by Higel results in a reduction in prices for district heating. Howewee, of



the sorest problemgemains persistingn the he# sector i.e. heat energy inefficiency. In Lithuania, the
average annual heat consumption in buildings is 209 kWhimereas the neighbouringohic countries

use about 128 kWh/fper year for the heating of buildings. Although most of DH technical atolis and

heat prices are similar in the Baltic and Nordic countries, the size of heating bills is mainly determined |
slow renovation omulti-apartment buildings

2015/2016 heating seasorfaverage heat price forecast
~ 6,2 euro ct/kWh with VAT )

Type of Multyfamily apartment house Amount of heat FATRLIT @1 22

" ; consumption for heating
consumption for heating
Total share of Lnr¥of flat per month standard 60 n¥flat

apartments houses%) (payments per month)
Apartment houses with low consumption of heat 4 proc. ~9kWh/n? ~540kWh/60n?
(modern construction, renovated houses with individ (=35 Eur/month.)
heating regulating systeis

113thousflats
0,323 mio. inhabitants

1] Apartment houses with low oravarage consunmption of
heat (modernized or other energy saving dwellings)

~15kWh/n? ~900kWh/60nt
(~56 Eur/month)

46 thousflats
0,13 mio. inhabitants

Il | Apartment house with large consumption of heat
(dwellings constructed up to 1992, poor heat insulat
depreciated, no energy saving measures are installed)

~21kWh/n? ~1260kWh/60n?
(~78 Eur/ month.)

420thousflats
1,20mio. inhabitants

There are 17000 multifamily apartment housmﬁthouts) connected to DH networks:

1 420 tousapartments$n old, uninsulated mukapartment buildings
120thousapartment®f extremely poor quality

112thousapartments$n partially renovated mukapartment buildings
70thousapartmentsn newly built and renovated multipartment buildings

= =4 =

Such a situation wittmulti-apartment buildingseaults not only in heating bills variation up to 10 times
among different buildings, but also in that a part of heat consumers are simply deprived-gqadiigh
service they pay for. Poorly organised maintenancemafti-apartment buildingsn Lithuania ofen
discredits the quality of DH service, too.



Lithuanian DH entities proved their abilities to handle the technological heat distributiorntiotwaigh the
modernisatiorof group heat substations atiekir replacement with automatic individual substasioht the
end of2015 there were only 5 group heat substations left out of formerly existing 600. This technologice
solution enabled more accurate regulation, allowed saving that way Héuof heat in buildings, and
reduced overall heating costs doddwer heat transmission losses, lower repair costsT lei€ achievement
not only saves millions euro for DH consumers, isulso found impressive by other p&iviet countries
where this process is only in its early stages. As a matter of faahdternisation of heat and hotter
supply systems has come to a standstill since imposition of a statutory bamajtorheat suppliers to
simultaneouslyfunction as supervisors of building heating and-water systems. So far, it looks like
neither the administratorsnor association®f multi-apartment buildingsare capable of performing the
modernisation of internal systenmsbuidlings There are issuds think aboufor nationalauthorities while
planning the implementation ghe Energy EfficiencyDirective in Lithuania. At this stage, there exist

different individual heat substations in Lithuania.

There are4,800 elevatoitype heat substatiorstill left in Lithuania (out of formerly existing6,980). It is
estimated that full automation of heat substations, balancing of all domestic heating-asmdenaystems,
and instalation of individualmetersand regulatiordeviceswould allow saving approX858 GWh of heat
for about EUR 50 million a year. An average Sotjgie flat of60 n? would pay monthlypy some EUR20
less (currently such flat pays about EUR 80 on avepageonth).

Currently, out of 17,000 multi-apartmentbuildings 859 (5.1%) have heaimetersin apartments and32
(4.3% buildingsare equipped with heat distribution devices (heat cost allocatdrs)Law on Heat Sector
was amended in 2011 wheretmajor heatsupply entities were not allowed to act as the supervisor of the
heating and hewater systems of a building. This amendment not only halted the modernisation o
consumption systems in a number of cities/towns, but also caused many problems in thenaneénce

of these facilities. The issue tfe ownership of heat substations rensaopen in a number of buildings;
occupants are reluctant to provide funds for the maintenance and repair of heat substations; heat supp
are suffering financial losgind the quality of heat supply is consequently declining.

The absence of an efficient system of managing raplirtment buildings is accompanied by confused
processe®f heat distribution, hetvater supply, domestic systems supervision and other dgladbeesses
Such a tricky situation is difficult to wunders
about responsibilitaccountabilityand quality standards; there is little concern about energy saving or
delivery of higherguality serwces. This situation not only jeopardises the image of the DH service, but alsc
resuls in financial losses. For instance, DH entities suffer@® of commercial losses in supplying hot
water in 2015put a total of 12.84 MIO fof purchased water, only1.95 MIO n¥weresold.



In 2015 there was little progress in improving the legal regulation of heat andatet supplies to muki
apartment buildings. Much focus wemrh heat distribution methodbut there is little sense in doinggh
when heat is unenly distributed to apartmentssome of them are overheated, while others are freezing;
readings of heat and water meters are taken at different times; some apartments have oversized he:
systems (using neighbour sd hte edulate energy censumgions etch a
Solving of the aforementioned problems was expected to be facilitated by tragghedtnergy Efficiency
Directive (2012/27/R)) into Lithuani@d s | e gUn®rtuaately, share actually are no signs of application
of the Directive for saving heat energy in miapartment houses. Although the Lithuanian District Heating
Association(LDHA) has conducted a number of studies justifying energy saving opportunities, proposed &
implementation action plan and repeatedipleed to national authoritiethis did not change thattitude of
indifference and, often, irresponsibility towartt® residents of multapartment house# will take several
decades to renovate mu#tpartment buildings at current pac&he modernigtion of domestic heating and
hotwater systems could go much fasterterms ofproviding consumerswith the highquality heating
service without waiting for large, complex renovation projects. It is possible to combine these two process
by implementinghe modernisation of heating and fvedter systems in mutapartment buildings with five

and more years left until the anticipated implementation of complex renovation.

Heat production
In 2015,new boilers having a thermal input of ab@50 MW bio-fuels were installed in the Lithuanian DH
sector. The boilers will reduce the need for imported, expensive natural gas even more and contribute
lower heating prices. This will increase revenues for Lithuaeiatities engaged in the production and

installation of biefuel boilers or fuel supplies for such installations.

New biomass boilers installed in Utena DH compand Mazeikiai DH company. [B015there was
constructed over 3Biomas based boilers IHOB house®f DH companies
In 2015 the DH sector recorded one more impressive achieveimiectl chipped wood waste and other
low-value firewood accounted for more than half of the fuel used for producing heat (584&déy to
other types ofiolid fuel, biofuel accoursed for61.3%0f t he | ast year s fuel

primary fuel has dramatically changed in the Lithuanian DH sector over the past few years. In 2015, t



overall fuel consumption wa&5786tonnes of oil equivalenftoe), of which442144 te was bicfuel, while
natural gas amounted only 872199 t.. Municipal waste(20,619 te) exceeded the use of fuel ¢8,879

toe). It should be noted thddcal peat consumption exceeds that of imported coal. Roudpi@l, ithuanian

DH sector produceslraost 2/3 of heatfrom local, cheaper fuel. This means energy independence, fuel
diversity, cheaper heat, etc. Saved funds can be used to satisfy other residential needs, increase dorr
consumption, raise the stands of living and contribute to the bofigghuania. Extensive use of renewable
sources for heat production help tacklingclimate change problems and will facilitate the implementation
ai d hid-fuebfaciities canrbéooked

nvestments. t he

of the Paris Agreement signed by Lithuania last yiedd.6 s
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The structure of primary fuel in DH producti@897i 2015
In 2015, a total 056921 GWh of heat was generated in own sources of heat suppliers, inch@5nGWhof
wasteheatrecovered with condensing economisers instead of being otherwise released intaroimenem
In some Lithuanian cities and towns, di@l installations are controlled and heat is produced by
independent heat producers. They generated and delivetieel b1 systems a total ®2427 GWh of heat

last year

The eplacement of imported natl gaswith cheap, mainly local renewable Higels not only reduces heat
prices, but also creates considerable economic benefits and increases energy §keuaplacement of
Soviettime boiler fleet with modern installations using 4ieels improve energy efficiency of the sector.

If heat is produced using efficient installations, fuel savings are more or less equal to the quantities lost



transportation of the hetd consumers through pipelinds 1996 production of onéMWh of heat required
about1017 kgof fuel in oil equivalent, as compared6.6 kg.eat the net calorific value in 2015
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Comparative fuel consumption of DH sector (12948.5)

The choice of fuel mainly depends on its final acquisition price. Although public statistics employs variou
manipulations to hide the costs of the natural gas infretsire, the final price for gas fuel is nonetheless

about three times higher than that for-hiels delivered to a boildrouse
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The average price of natural gas and biofuel for DH production in Lith&amid. excl. VAT



Natural gas acquired directly from transmission networks is a bit cheaper (excl. distribution costs). In t
latter case, the price for natural gas was aB8uit 388 BJR/tee, but only a few heat producers have access
to such natural gas. B015 53% of bio-fuel for heat production was boufjiom the energgxchange

't was the aut Relbwatsi etshbe dleacsits iyoena rt hfaotr buyi ng u
prices from fossil fuel powered combined heat and power plantg. uierefore, this is probably the last
yearfor producing large quantities ebgeneratiorderived heaf2,760 GWh)which accounted fo83% of

tot al heat produced within the DH sector. It 6s
binding order on CHP plants to buy natural gas from the liquefied natural gas (LNG) terminal at a pric
fixed by the State (which is by several times above the price for natural gas offered in the free market) a
on the other hand, cancel electricity quotaghlag thatpowerproduction is not competitive. At the end of
the year, Vilnius CHRB wasshut down;other large CHP plants contino@eratingon a fragmentary basis
only. Electric output generated by CHP plants usingfbals and waste (67.8 MW) is toow to have a
significant influence on the adequacytbé powersystem. Lithuanian energghaping institutions should
find ways how to integrate large CHP plants that are still operating into the electricity balancing c
reservation marketd hese plants dve an aggregate capacity of 655 MW. In addition, cogeneration is far
more efficient than the separate generation of power and heat (and heat emission into &lake #ai).r a n
Combining cogeneration advantages with market instruments would enalbtabpeobperation of such
plants. In 2015, the totadower generation by CHP plants in the Lithuanian DH sector amount&$@o
GWh. 423 GWh of electricity was produced using fossil fuel bowthsubsidised prices although the
threshold set by the Governnteof the Republic of Lithuania weB00 GWh.As a result, heat suppliers
suffered losses, because prices for buying subsidised electricity set by the National Commission for Ene
Control and Prices were based on 6 GWhsubsidised electricity quot& u ppl i es of i g

amounted t@30 GWhand the remaining quantities were sold in the market.

Due to unclear DH reliability standards and-otidate reservation procedure, DH systems continue to have
excess capacity. The total installed heat pobidn capacityis abovel0,000 MW, as compared tthe
maximum capacity 02,997 MW needd in theDH systens in 2015. 1t should be noted that threummer
minimum amouns to 364 MW (basically constituting heat transfer loss). Extremely uneven and
unpredictate demands for heat in the DH systems make it difficult to implement the principles of
sustainable competition in heat production. Although there are quite many competing heat producers in la
cities, the competition is not effective during the coldeshtins when price levels mainly depend on the

installations controlled by the heat suppliers themselves.

The increasing usage 6blid fuels in heat production raises environmental concerns that are getting more

and more r el evant .shoWsHthatscarboh onondoxide is the mostscomnwos pollutant



originating from smoke emissions. This pollutant is not even regutgtedw Directive EU) 2015/2193bn

the limitation of emissions of certain pollutants into the air from medium combustion gg#titigemission

limit values for combustion plants with a total rated thermal input equal to or greatdr Mhand less
than50 MW. In the context of implementing this directive, it might be necessary to install additional smoke
cleaning systems in sonbeiler facilitiesto reduce emissions of particulate matters and nitrogen oxides. The

composition of emissions of pollutants into the air in the Lithuanian DH sectbown below in Figure.8

Emission structure (2015)
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The growing us of bio-fuels increases ashuantities from biduel. In 2015, biefuel ashes in DH entities
amounted to 16.5 thousand tonnes.

Large boiler and power plants operating within the DH systamsensure highquality combustion o$olid

fuels and disperse smoke high in the air in accordance with the s$teci@sonmental requirements.
Operation of such plants is regularly monitored by sophisticated devices and controlled by variol
institutions. National and international studies have demonstrated that smoke emissidghe éambustion

of firewood in smd| primitive boilers (the majority of which are in rural areas) contain hundreds of times
higher quantities of carcinogenic and other environmental and human health hazards compared to
burning of the same fuel in large boilers to produce the sameityuzfiiteat.



Last year, Lithuanian society paid great attention to air pollution caused by hedltirigewoodin denséy
populatedurban quarters

Following the Nordic exaple, DH technology is the best urban heating alternative which ensures not only

comfort, but also clean air in residential areas. It is obvious that DH systems, although accessible in

Lithuanian cities and towns, remain underestimated and underulsigauania.

Heat trander

In Lithuania, the total length of DHipelinesis approx. 2775 km, including sections that are not controlled
by heat suppliers. In 20189.2 km of pipes were replaced ad@.8 km of new pipes were installed mainly
to connectnew consumers or optimise the configuration of the networks. The lengipeadinesoperated

by heat suppliers, the replaced and added pipe sections are shown in the diagram below (Fig. 11).

Length of DH networks and renovation (2003-2015)
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Note A period until 2012 coverdie analysis of the data provided by LDHA members only; the years 2013, 2014 anc
2015 include other heat suppliers, too (Visaginas, Skuodas, Kretingde ma gi s ) . Therefore,
networks increased i2013- 2015

The worst sections of the DH networks have been basically replaced; the number of consumers is m
or less sthle, as is the length of the mpnesover the last decade. From the economic point of vilegy,
replacement of prlinesis slowing paying backespecially when the value of heat loss went down after
a reduction in prices for heat). Therefore, efforts taken to use more EU funds for this purpose.
Allocations for the modernisation and development of heat supply networks during the programmin
period2014 2020should amount to EUR9.5 million. Unfortunately, these funds were not yet available

in 2015. On the other hand, in the conditions when profits from heat supply depend, according to th
current regulation, on the value of the assets used, ge#king entities are not motivated to use EU
aid, because the value of their assets (which is the lmasial€ulating normative profitls reduced with

the amount of subsidyThis is an obvious controversy of the regulatory systems. The criteria of
normative profit should naturally promote efficient investments, improve the reliability of DH systems,
enhane their developmenand minimise total heat supply cost.

The technical efficiency of heat transfer systems can be characterised by several indicators. The key
is heat transfer loss. In 2015, a total of about 1.32 TWh of heat was lost in thegsip€&his accounts

for 16.1% of heat supplied to the DH networks. It should be noted that this indicator amounitéd to
TWh in 2014 Accordingly, a reduction of 6% (from 1.41 TWhto 1.32 TWh)in relative heat transfer
loss characterise, to a certain degrthe progress made in the heat transfer sector over a year
Achievements are even more impressive in the arsaaingDH systemsin 2015, a total 0f815,990

m? of water was used to refill the pipelines as compared to 1,008,0002014. It means 49%saving

in water for refilling.Powerconsumption for the circulation of hot water also decreased in the DH sector
from 31,629 MWh in 2014 to 29,571 MWh in 2015.
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Comparative fuel consumption of DH sector (1. 294.5)

About 312 kmof pipelines used for heat transfer are owned by other entities or have no owner at all. Tt
total length of pipelines used in the Lidnian DH sector would be 8,330 km if natural pipelines were

recalculated as single pipes with a diametekGif mm.

Unfortunately, no efforts of heat suppliers can prevent the DH pipelines from ageing, metal corrosic
and fatiguethat lead to lower perfanance. As requirements for the quality and reliability of the DH
networks are set and monitored by the public authorities, it is a high time for tipay attention to this
problem. In the situation othe changed pipeline configuration, boiler facilgiduilt in inadequate
locations by new independent heat producers, imbalanced hydraulic and temperature regim
competition in the area of heat production and poor technical supervision, many DH systems would r

be able to ensure reserve heat supply ehecessary

Heat prices andhe economy of th®H sector
Regulated revenues of the DH sector dropped down from EUR 576 million in 2012 to EUR 395 million i
2015 mainly as a result of the replacement of expensive natural gas with cheaper ldual bl
improved performance efficiency. It means that consumers of district heatimgllypaid for heat energy
by about EUR 181 million less during that period (31% difference vs. 8.5% reduction in heat sales). |
comparison witt2014when annual quantitseof sold heat were similar, heating biNgere cutoy EUR114
millionor 14% in 20151 t means, this amount of money ended
other needs. Funds saved from not paying for imported gas undoubtedly increase dmmestigption,
contribute to the budget and economic growth in Lithuania.



In 2015, the average price for heat in the Lithuanian DH sectob.fast/kWh(excl. VAT) and is similar

to price levels in the neighbouring countries.

Average heat prices applied by individual DH entitiepagments for heat sold in 2015
The heat price is probably most influenced by fuel used fatricti heating. Entities using bioels to
produce heat on a large scale offer lower heat prices compared to those predominantly using fossil fu
One of the explanations t o t h-tcapacity biefu8 baldarseaddsno p r
allocations of EU funds in th€0072013 programming period for converting largapacity fossHuel
boilers into boilers based on bioels.
Prices among various DH entities differ by uttimes, while heat consumption per area unit differs by up
to 8i 10 times in different buildings. This is obvidysindicaive of the major constituent in heating bills
However, there is no entity/body that would be really responsible and accountable for heat consumption

apartment buildings; national control systeoesl not exist either.

Cheaper heat and lower heat consumption determine lower heating amat@otosts, thereby saving state
compensation$o socially disadvantagegroups. Benefits of this type have recently decreased even by 2.5
times. Probably, thikas to do not only witldecreasindneating costs, but also with better control of benefit
applicants by municipal authorities which were commissioned with the distribution of funds for heatin

compensations



