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Introduction and Summary
The CODE?2 projett

This roadmaghas been developed in the frame of the CODE2 project, which-fisnced by the
European Commission (Intelligent Energy EurQpeE) and will launch and structure an important
market consultation for developing 27 National Cogeneration Roadmaps and omgpeBn
Cogeneration Roadmap. These roadmaps are built on the experience of the previous CODE project
(www.codeproject.eu) and in close interaction with the poheakers, industry and civil society
through research and workshops.

The project aims to progie a better understanding of key markets, policy interactions around
cogeneration and acceleration of cogeneration penetration into industry. By adding-energy

CHP and micr€HP analysis to the Member State projections for cogeneration to 2020, dfecpr
O2ya2NliAdzY A& LINRBLRaAy3d I O2yONBGS NRdAziS G2 NBI

Draft roadmap methodology

This roadmap for CHP Latviais written bythe CODE2 partner Jozef Stefan institute based on a
range of studies and consultations (seenéx 7). It has beendeveloped through a process of
discussion and exchanges with exp@rfhe roadmap was written overlonger period in the 2014.

The national policy framework around CHP continues to evolveainia and at the time of
publication of ths roadmap Klovember 2014)several items considering revision of the support
schemeare under discussion and this should be taken into account when using the material in the
roadmap

Acknowledgement

Jozef Stefan Instituteand the CODE2 team would like thank all experts involved for their
contributions to develop this roadmap, which has been valuable regardless of whether critical or
affirmative. It has to be stressed that the statements and proposals in this paper do not necessarily
reflect those of theconsulted experts.

! For more details and other outcomes of the CODE2 project lség=//www.code2-project.eul.

2 Discussions with policy authorities and experts took place on the seveitaEOAMeetings and later on in 2014 with more
SELISNI&AQ LK2YyS O2y@SNBIFGAZ2Y YR YIFAfT SEOKFy3aSa 2F AYyF2NXI G

3
CODE2 - COGENERATION OBSERVATORY AND DISSEMINATION EUROPE


http://www.code2-project.eu/

Summary

Latvia isamongthe top 3 MSs in EU by its higher than 40% share of high efficient cogenerd
(CHP) in total gross electricity production due to a very intensive recent development wit
more than doubling of the CHP capacity in the period 209@013. CHP plants mdin using
natural gas contribute more than half of the Latvian electricity generation beside more tf
45% share of hydro generatiotatvia is stilla net importer of electricity at the level more than
15%. Cogeneration fits well to the ambitious nationgbalsto increase the use of renewablg
energy sources (40% share till 2020 and to 50% share till 2030) and energy efficien
decrease current high energy dependency. Fast recent CHP growth and high penetratic
cogeneration especially in district heeitg asa result of proper CHP position ithe national
energy policy with incentive support framework are key drivers for general high CHP aware
in Latvia. How to preserve the current volume of CHP generation and further fut
development isa huge fhancial challenge in current unfavourable energy market conditio
which have increased the requested CHP support intensity and enlarged the needed fina
resources.

The CHP roadmap path would deliver up toTWh/a of primary energy saving (PES) al
0,5 million tonnes of CQ reductions are achievable till 2030. Increase of sustainable {
electricity generation by new CHP units mainly using RES for up tol'@%/& would decrease
Latvian import dependency but not increase the primary energy supply. Fad effective
revision of the current CHP support scheme, providing the least feasible support to pres
the long term operation of CHP plants using natural gas and continuation of succeq
investment subsidies for increasing efficiency of district hewai systems are key action
neededand will request adequate financial resources.
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1. Where are we now? Background and situatiah cogenerationin Latvial.l
Current status:Summary of currently installed cogeneration in Latvia

With a higher than 40% share of cogeneration in total gross electricity productiand very
intensiverecent development with a more than doubling of the CHP capacity in the period 2
¢ 2013 Latviais amongthe top 3 MSsn EU. Hydro and mainly natural gas based GHgetricity

generation provide more than 80% of the total electricity generation and 60% of the district I
supply in Latvia.

A minimum solid fuel share arah around 60%energy dependencfabove average dhe EU28) is
distinctive of Latvian primary energy sup@lith almost equal shares of renewable energy (biomass
and hydro), oil fuels and natural ggBigurel). A natural gas and hydro energy are the main energy
resources(each has round 40% share) of the abouf\VBh of total gross electricitgeneration
(Figure2) and 7,5TWh of the gross electricity deman@he import of electricity islose to 20%

m Atkritumi m Hidroenergija
> Waste Hydro energy
/ m Ogles un kokss m Véja energija
W Coal and coke Wind energy
m Kadra m Elektroenergijas neto imports
Peat Net electricity imports

Naftas produkti un degakmens ella

28,6% Qil products and shale oil

Dabasgaze
Natural gas

= Kurinama koksne un kokogles
Fuelwood and charcoal

m Salmi, cita biomasa, biogaze, biodegvielas
Straw, other biomass, biogas, biofuels

Figurel: Latvian primary energy consumption in the year 1990 and 2011

Mazas HES
Dabasgaze Neto imports**** Small HPP
Natural gas Net imports**** 64 GWh VES
3014 GWh —~ 1245 GWh 0,9% WPP
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\— 0,0%
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Lielas HES* Biogaze Biomasa 1GWh
Large HPP* Biogas Biomass 0,0%
2823 GWh 107 GWh 13 GWh

38,5% 14% 0.2%

Figure2: Structure of electricity supply in 2011

With a more than 40% share obgeneration in total gross electricity productiphatvia issmongthe
top 3 MSs in the EU as all thermal efmity generation is produced in the CHP plaftdlel). Total
installed CHP capacity has more than doubled since 2006 and reachedviM?&2n 2013 (the

®Between 1224% in the period 2002012, the lowest in EU28 after retiye dependency of Denmark, Eurostat, 2011.
* Source Latvian energy in figures 2013 [1].

® Source: Central Statistical Bureau of Latvia.
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number of the CHP plants has increased from 43 to 166 in this period) and the electricity generation
increased for 60% to 3;PWh in 2013

Combined cycle turbine on natural gasaiprevailing technology in 4 largest public district heating
CHP plats with almost 85% share in total CHP capacity and more than 60% in CHP electricity and
heat generation in 2013. Gas engines are most often used in smaller CHP unit8\¥20here
amongthe 162 existing CHP plants there are only 46 autoproducers CHR.plan

CHP geeration concentrated ira small nunber of bigger CHP units is theainreason for rather big
oscillationan CHP electricity and heat generation as showrigure3.

Tablel: Eurostat dataon cogeneration inLatvia in the period2006 ¢ 2012

Installed electrical Total heat Total electricity | Total % of gross
CHP capacity supplied generated electricity
[GW] [TWh] TWh] production
2006 0,59 3,3 2,1 42,6%
2007 0,57 2,7 2,0 40,9%
2008 0,53 2,3 1,8 33,6%
2009 0,26 1,4 1,1 19,7%
2010 0,87 2,9 3,0 45,0%
2011 0,88 2,6 2,9 47,4%
2012 1,00 2,4 2,1 34,5%
SourceEurostat2014.
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] 1 o
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[ capacity =i Heat production
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Gross electricity -@=Share of CHP in total electricity generation

Figure3: CHP capacity, generaticaand share in total electricity generation in the period 20@6
2012 (source Eurostat)

With a more than 90% share the natural gas is the major fuel used in CHP plants beside slowly
growing share of wood biomass and bioydBigure4). CHP plants have supplied close to 60% of the

® 2013 CHP statistics: Natural gas: 1M\We, 2670 GWh electricity; biogas: 51,3 MW, ZBKh electricity and biomass
54,3MW, 208GWh electricity.

6

CODE2 - COGENERATION OBSERVATORY AND DISSEMINATION EUROPE



total produced heat inwidespreaddistrict heating systems which supply around 70% of the
K2dza SK2f RQa KSIF i RSY!l yR totayhéat derhdndNRLEaY | G St & Hmw: 27

Kurinama koksne
Fuelwood
2,4%
Biogaze
Biogas
2,5%

Biodizeldegviela
Biodiesel
0,2%

Ogles
Coal
Dabasgaze 1,3%

Natural gas
93,0% Naftas produki
Oil products
0,6%

Figure4: Structure of fuel consumption in CHP plants 2611

Prevailing hydro and cogeneration based electricity and heat supply results in the extremely low
carbon intensityof energy produced in LatvidK S &0 S 26y SR O2X LB KROK[ A& A
providing electricity for more than 98% of consumers, has reportedatlezage 0,12 tCIMWh CQ

intensity of whole electricity production and 0,28Q/MWh, particulaty for its natural gas
cogeneration plantin 2013.

1.2. Energy and ClimatStrategy ofl_atvia

An increase ofthe use ofrenewable energy sourceRESand increase othe energy efficiency are
key strategic goals of energy and climate policy based on $ustainabledevelopmentStrategy of
Latvia. Turn toward the electricity generationfrom RES will significantly contribute to the s§
ambitious target of 40% RES share in final energy consumption till 2020 and 50% till 203
decrease of the current high import dependency.

Sustainable developmer8trategy of Latvia until 2030 (Latvija2038¢t the energy independence
and security of energy supply as the strategic priogecial emphasis is on the

e increase of the use of renewable energy sources (Ri®)the goal to achieve a 50% share
of (RB) in the final energy consumption by 2030 and to increase the electricity production
from RES.

e improvement ofthe energy efficiencyin manufacturing sector, residential, public and other
sectors of final energy users.

"Second National Energy Efficiency Action Plan of Latvia@p13.

82013 Sustainability and Annual Report, Latvendrtp://www.latvenergo.lv/files/news/01 LE Sustainability and Annual
Report 20132013.pdf

° The main national lonterm development planning document, approved by the parliament in 2010.

19) atvia is well on track to achieve set target as achieved shfaRES in the year 2011 was 33,1% only minimum bellow
set interim target 34%.
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The National development plan of k& for 20142020 (NDP2020), approved in 2012, presents the
highest nationalevel mediumterm planning document and is closely linked with the Latvia2030.
The NDP2020 defisehe energy as one of the essential factors in ensuring the competitiveness and
independence of the national economy. The utilization of RE®tissan important measure to
decrease energy dependency, imported energy and contributbedalanced energynix in Latvia.

The goal of the greenhouse gas emissions reduction was salexgease of emission intensity from
1,69 t CQequivalent in 2010 to 1,13 tonnes of g&yuivalent per 1000 LVL in 2020.

[ I ( daénbt€rd Energy Strategy 2036 Competitive Energy for SocietyStrategy 2030§ is the

latest strategic document which updated the existing policies, targets and plans for théelomg
development of the energy sector in the changed economic environment by economic crisis.
Improving energy efficiacy remains the national prioritygs it can significantly contribute to the
costeffective reduction of risks associated with security of energy supmlgtainability and
competitiveness, creating new jobs and promoting growBeside the goal to establisa
competitive economy and increase of security of energy supply, sustainable energgyigpriority

with the key goal®n promotion of renewable energy sourcasd energyefficiencywhereto cut in

two the buildings energy intensity is thekey priority followed by the goal to increase energy
efficiency in district heating systems

Latvia may increase its emissions not covered by the EU EBS6hgyoinpared to 2005, according to
the Effort Sharing Decision.

1.3. Policy developmenin Latvia

The mandatory procurement of electricity and purchase bye fixed purchase price o
capacity payment for larger CHP unit@re the current key support instrument for
cogeneration in Latvia beside investment subsidies for RES CHP investmeHisge
increase of the support costs stopped the new entrance to teeheme which is under
revision andit is expected that in the future it could b@rovided for the cogeneration or
renewable energy sources only.

Cogeneration fits well to the all Latnigtrategic energy policy goasd has already long tradition of
CHP supporas first scheme was established already in 1996. Cufesttin tariffs supportfor CHP
was set bythe Energy Law (2008)nd laterCabinet Regulation No 2Ziand iscomposed othe next
two elements:

1. Preferential Feed intariffs'> mandatory procurement of electricity sell of the excess
produced electricityat the fixed purchase price
2. Guaranteed payment for installed capacityfor CHP units with capacity abo¢d/\We.

" Document was considered by the Cabinet on 28 May 2013.

2y oAyShE wS3dA F GA2Y b2 HHM 2F Mn al NDK wnndg awS3dA F daAz2ya
LINR RdzOG A2y 2F St S @ith Novetahldte amandmedt8. ISy SNIF G A 2y é

NJ

BeKS Lidzof AO GNIRSNIOGFNRBY namoennodounamnd ! { o9y SNHA2FA Lzt A&l

been granted the right to sell electricity produced in tigfficient cogeneration within the scope of mandatory
procurement for electricity prices which have been determined in accordance with the price formulas in Cabinet
Regulations 221.
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Preferential feed in tariff

Preferential feed in tariff for CHP units with electric power aboW\W,, consists of theenergy and
capacity componentTable2) andis paidfor the period of 15 year§

Table2: Preferential feedin tariff for CHP units with electric capacity above 4 MW

Electric capacity Energy Component Capacity Component
(EUR/MWh). EUR/MW/year
above 4 MW below 20 MW | Equal to hourly spot price 153.527
20 MW¢ below 100 MW of electric power stock 118.235
above 100 MW exchange 102.304

Preferential feedin tariff for CHP units with electric capacity below 4 MW is paidHerperiod of
10 years ands determined according to the next formul&sr calculation of the purchase price

Type of used fuel in CHP Formula
e Renewable energgource Tgxk
C = * 4.5
e Peat 9.3
Tg*k
e Other fuels C= g*Kr 34
9.3
Where are:

Cc Tariff price for electricity produced from CHP without value added tax (EUR/MWh);

Ty G the end user natural gas tariff approved by the regulator without value added tax,
(EUR/1000NN?) ™

k ¢price differentiation coefficient, which depends on the electric power of CHP unit (varies within the

range from 1.24 for CHP units with electripaaity below 0.08 MW down to 0.965 for CHP units
with electric capacity 3-8 MW).

Guaranteed payment for installed electrical capacity the CHP unit:

LargerCHPwith capacity above 2BWe units may qualify for obtaining a payment for thedectric
capacity for 15 years if achieved primary energy saving is at least 10% and the number of capacity

operation hours exceeds 3000 houssnually The monthly payment for thénstalled capacityis
determined by the next formulas:

 The use of electrical capacity of CHP unit shall be at least 1200 hours annually and achieved primary energy savings
above 10%. The time period of applying féegayment is 15 years.

' The last amendments adopted in April 2014 have introduced the mawimalue 277,46 UR/1000 Niffor the purchase
price of natural gas applied for feed tariff calculation.
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Type of used fuel in CHP Formula
e solid fuels 224459
M = — %
12
e natural gas or 136186
o liquid fuels M=—05—"
where are:

M- guaranteed payment, in EUR per month and
P¢ installed gross electric capacity, in MWel.

By amendments to the Cabinet RegulatibNio 221 entered into force on 1 November 2010 the
possibility of applying the support was stopped for CHP plants that use fossil fuels or peat.

The costs of the mandatory procurement of electricity produced is covered by all end users of
electricity in promrtion to the amount of electricity consumptioff.he rise of natural gas prices in
recent years contributed to the substantial growth of support intensity and together with the
increased number of supported CHP plants caused significant raise of theicéleqtrices for
consumers To stop further cost growth by the expected n&dN2 R dzbtfantk @ the scheme,

from 10.9. 2012until 01.01.2016he schemads closed for new submissions and only projects which
have already received the permits are eligitdeenter the schemda lot of permits have been issued

in recent years)With the latest amendments the payment of the support for the existing CHP plants
older than10 or15 years will stop in 2017

Currently the support scheme is under revision with a goal to create a stable investment
environmentcompliant with the State aid guidelinesd to limit further increase of support costs
for the final electricity consumer©nly support for the renewableogeneration igoreseen.

Investment subsidies were available in the financial perspective 2@04.3 for the development of
cogeneration units using renewable energy sources financetdeéluropean Union Structural Fund.
Continuation of the activities foreseenalso in the period 2014 2020.

1.4.Exchange of information and awarenéss atvia

Fast recent growth and high penetration of cogeneration especiathdistrict heating & a result
of proper CHP position irthe national energy policywith an incentive support frameworkare
key drivers for general high CHP awarenesd atvia High levelon cogenerationawareness of|
energy utilities with proper support of domesti€HPengineering and technical servicenables
incentive environmentfor a new CHP investmentPaositive attitude of banks for financing th
CHP projectslue to profitable and secure support levés an important factor to overcomethe
current lack of financial resources aremergingeSCO services lratvia

Good awareness of thbenefits of cogeneration, among the different soe€iconomic actors, is one
of the basic conditions to create an active CHP market. This is necessary to achieve the full potential

'8t is the transition period for all older CHP plants without time limits forgbhpporteligibility (time limits introduced in
2012).
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of CHP. Good awareness goes hand in hand with-imfelimed customers. Awareess among
professional and influencers that inform and advise the other groups support policy makers to
create and provide effective frameworks for a functioning market. For the purpose of this analysis
the actors on the CHP market, were classified fotar socialeconomic groups, showim Figure 5.

The level of awareness was assessed for each of the actors and rate(ll Jpoor and 5 Active
market), as shown below. The detailed comments on each group are describadex 1.

Customers Market
Industry Commercial Households
Consultants Architects

ESCOs

Influencers Policy

Specialist
Media
NGOs Energ.v Local
agencies Planners

1 Poor [
2 Low I
3 Early awareness [ |
4 Interest =
5 Active market I

Figqure 5: Assessment of four groups of the soesmonomicl O i awier@ss of
cogeneration inLatvia

Customers

Fast recent growth ofogenerationespeciallyin the district heating sectoand a prevailing
share in electricity generation in Latugthe main reason fohighgeneralawareness of CHP
in[ F 0 GAl & Ly JSianedidnydnd@mall SSNRCHE Epplicat®m industry and
services arenfluencingawarenessn these sectors witta special role ofsmall and medium
enterprises $ME}asthe number of huge industrial plants in Latvia is very limited.
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Market players

District heatingutilities (public and private companiegnd industral companiesare key
CHP investorswell supported by skilled domestic engineeringand technical service
companies and project providerand developing local CHP manufacturing (gas engine
production). Banks havea positive attitude to the CHP investmenthie to secure and
profitable supportpayments Emergig ESCO market it yet offeringa proper support for
CHP projects in spite @he lack of financial resources for CHP investments especially in
industry.

Influencers

LatvianDistrict heating association aradher interest associationgaveanimportant role in

the successful discussion withe government and other authorities considering actual CHP
issues.Very goodcogeneration education programes on Riga Technical University and
research institutionsis a very important factor for high eduated technical staff and
awareness inthe engineering area withan important influence also on high general
awareness on cogeneration bratvia

Policy makers

Cogeneration awareness is @rather high level as it is well positioned in the national
energypolicyand goals and results in broatcentive support framework~uturereshaping

of the support framework more focused on the renewable CHP and announced stop of the
fossil fuel CHP support will hawekey influence on thduture CHP developmenDue b

high CHP penetration and limited available potential the contribution of actual
implementationof EEDOs not considered as very important.

1.5. The economics of CHifPLatvia

CurrentCHP supporstill enables required profitability formedium and largescaleCHPprojects
with already issued permitaising renewable energy sourcesd natural gas although the futurq
of new natural gas CHP is rather uncertain due to the stop of the supfpariCHP plants that us
fossil fuels Micro CHRunits arenot yet competitive incurrent market conditionsand level of the
support.

A cogeneration plant is a large investment and its feasibility is most of the time measured by its
financial parameters, such as internal rate of return (IRR), return on investment (ROI) or payback
period. An important factor is the capital cost of the eagration unit and its maintenance
compared to a standard boiler. The most significant paramétewever, is the spark spread. This is

the theoretical gross margin of a gaed CHP from selling a unit of electricity, having bought the
fuel required to poduce this unit of electricity. The support systems described in Chapter 1.3 should
improve the business case for CHP installations.

Assessment of current market conditions for new CHP investments peovery active CHP market
in spite of ongoing revsion of the support schemia Latvia(Table3). Proper support frameworkor
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a new CHP investmens istill enabled’ for medium size and larger CHPojarcts on renewable
energy sources andatural ga$® whereas oal is not the tradition in LatvicSmall scale and micro
CHP market is not yet established due to high investment@osl high natural gas priceas such
electricity generation is not compdire to current very low electricity market prices @ue current
support level.

Table3: Market economic situation of CHP in major user groups

Micro Small & Medium Large
LatV|a up to 50kW up to 10MW more than 10 MW
NG RES NG RES NG Coal | RES

Industry

District heating

Services

Houselolds

Legend:

I:I a y 2 NJY CHP¢ Investment hagood economic benefits return on investment
acceptable (810%) for the investorsnterest for new investment exists
there are no significant economic barriers for the implementation.

I:I a Y 2 R S &HiP¢ Imestment hasmodest/limited economic benefitsand return on
investment (57%),limited interest for new investments

- a LJ2 2 NEHP Investment hagoor or negative return on investment or is not
possible due to other limitations no interest/possibilities br new

investments
|:| Not applicablefor the sector
NG Natural Gasor appropriate fossil fuel
RES Renewable energy sourcgs/ood biomass, biogas, etc.)

Y For CHP piects with already issued permits that can still enter to the scheme.
'8 Coal is not the strategic

13
CODE2 - COGENERATION OBSERVATORY AND DISSEMINATION EUROPE




1.6. Barriers to CHR Latvia

Current wnfavourable energy market conditiondiave increased the requested CHP supp
intensity and enlargedhe needed financial resources which causacuge financial burden fol
the final electricity prices and competitiveness of Latvian economy. How to preserve the recq
augmented CHP generatn and assure further CHP investments are key Latvian challenges.
of financial resources for financing the feed supports andCHPnvestment subsidies is the ke
barrier for continuation of successful atvian CHP development.

In the secondCHPprogress report presented to the EQthe Latviangovernmenthas indicatedhat
they did not identify any significanton-regulatory (technicalparriersexcept high investment costs
and problems with attracting appropriate amounts of funding, which wasessed as the most
serious barrier, particularly for local governmen&hortening the time necessary for administrative
procedures was noted asadvisable measure.

Even though a recent very positive Latvian cogeneration development which proved thealxfe
serious barriers for new CHP investmeritshas also negative circumstances on the future CHP
investment environmentThe key cogeneration challenge beside further new development is how to
preserve current CHP generation which is mainly linked wie financial aspectdBased onthe
recent market assessment and expert opinion we have identified three still existing barriers for
faster and stable CHP development, listed descending order of importance:

Barrier 1: The existing feedn tariff has been suspended by 1 January 2016 and theure
supportuncertain due to ongoing scheme revision

Fast CHP growth in last decades together with unfavourable energy market conditions and necessary
high support intensity became huge financial burden forthe final electricity prices and
competitiveness othe Latvian economy. Tetop further growth of CHP financial obligatioithe
existingfeed-in tariff will be suspended by January 2016 and only new CHP units with all issued
permissions can enter to thecheme. Currently the support scheme is being revised and for the
future only support for the CHP units using RES is foreseen. Stop of the payment of support for the
older CHP unitss set for 2017 At the same time a new tax for all electricity producersluded in

the support scheme was introduced in January 2014.

Transition period of the support scheme revision with uncertain future level of the support and
planned reductions pose huge uncertainty and risks for the CHP investors.

19 |nformation report: Regular report by the Republic of Latvia on increasing the share eéfficdncy cogeneration
pursuant to Articles 6(3) and 10(2) of Directive 2004/8/EC of the European Parliament and of the Council of 11 February
2004 on the promadbn of cogeneration based on a useful heat demand in the internal energy market and amending
Directive 92/42/EEC.
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Barrier 2: Unfavourable energy market conditions for further development dfie natural gas
basedCHP generation

Current low electricity market prices on the integrated regional Baltic electricity nfarket
growing natural gas prices cause high support requiremewnéen for the operation of existing CHP
plants. Such electricity and natural gas price ratio is extremely unfavourable for natural gas CHP
dzy A G Qa A witehSage lio¥irf) ampetitiveness in the market and compared to the CHP units
using renewable eneggsourcesTurn toward the use of renewable energy sources is necessary
and reasonable although at least minimum market based support for the existing natural gas CHP
should still be providedalso in the future It will preserve current CHP generation amtable new
especially small scale CHP investmentghe established good natural gas infrastructure in Latvia

and decrease the electricity import dependency price risks

Barrier 3: Lack of financial resources is restricting new CHP investmémtsmaller district
heating systems

Current lack of financial resources is one of the important barriers for faster exploitatistillof
existing CHP potentialespecially insmaller district heating systems which are still running by
inefficient old heat onlyboilers supply.Although awareness dfatvianbanks on CHP technology is
on arelatively high level, deficiency of own founds in today demanding economic environnmamt is
evident obstacle for new CHP investmerimergingeSCO market is not offering adedg financial
support for the implementation of profitable CHP projects in stable industrial compangtSMESs

Without further providing especiallythe EUfunds and other financial resources for investment
subsidiesand soft loansthe new investments wi be restricted significantly due tothe lack of own
financial resources of the investors.

2. What is possible? Cogeneration potential and market opportuniti@s
Latvia

Several assessments provéde existingpotential for further growth of CHP anéhcrease of CHII
electricity generation for up to ITWh. Evident economical CHP potentialill be re-assessed
within the EED prescribed comprehensive assessntéhthe end of 2015 Recentfast growth of

RES CHP electricity generation provasge bio energy CHPopportunities assessedilso by the

recent CODE2 analysis. Although potential for micro CHP applications has not yet be
assessedgood natural gas infrastructureffers a proper environment for development ahicro
CHP unitsin SMEs outsidethe district heating area if necessary new incentives would

introduced in Latvia.

Followingthe latest National energy efficiency action plg} , a new comprehensive assessment of
the potential for the application of highfficiency cogeneration and efficient district heating and
cooling will be prepared in due time till the end of 2015 and in the meantime the resuttseof

2| atvia is from %of June 2013 part of the regional Nord Pool Spot markep(//www.nordpoolspot.com) which has the
largest influence on the local electricity prices. The average price of electricity during the past 12 months has been EUR
49.17 per megawathour(www.enefit.lv).
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previous CHP potentiabssessmentsin Latvia arethe most relevant sourceon the existing
cogeneration market potential

In the CHP report to the EC 2089 undeveloped average heat load potential of the heat supply
systems during the heating perisgasassessedb approximately 550 MWtlfapp 500MWe):

0 400MWrth till 2016in larger and smaller towns
0 70-80 MWel by biomass and biogas

In spite ofthe significant growth of CHP heat supply, more than 40% (3,3TWh) of the heat supply in
district heating was still providkby heat only boilers in 201More than 300MWe of a new CHP
capacity was installed in the period 202013, but not all the assessed CHP potential has been
exploitedyet.

Recent information from the web page dfinistry of Economy? saysthat Latvian energy policy
should be focused qnn order to promote cegeneration, particularly renewable energy, including
biomass and utilizing higéfficiency cogeneration plants for the development of Latvian cities where
the existing cogeneration gential is estimated a00MWth. Significant cogeneration potential
also exists in the local heat supply which has no influence on the CHP district heating loads.

Regardingthe presented information we can conclude that evident CHP potenfiat increaseof
the current CHP electricity generation for up toTWhexistsin Latvia,which fits to the key energy
policy goals and could significantly contribute to tlteecrease of electricity import dependency.

Current and expected energy market and economic diomb till the year 2030 seem rather
uncertain and it is very difficult to assess realistic CHP market potential theupresented
information and the recent successful CHP investments in Latvia provevident CHPmarket
potential especially in districheating. Additional interesting potential exists also in other distributed
CHP generation in servicaad SMEsespecially in case offaster economic crisis recovery and new
incentives forthese sectors.

Bio energy

Recent very fast growth @lectricity generation from biomadsy

e biogas:51,3MWe, producing 287GWh electricity in 2013 and
e wood biomass54,3 MWe producing 208 GWh electricity in 2013

boostedCHP electricity generation in units using renewable energy soarmsheir sharealready
exceeds 15% of the total CHP electricity generation. Regaedimgw policy priority on bio CHP
generation, important further growth is expected in the future.

Analysis on Bio CHP potential carried out witthie / h59 1 LINRP2S OG> o6 3SR 2V
Iyl f&aAathugedididSdle ofisl SHRyeneration till the year 203(seeAnnex 3for the
detailsf® which could significantly exceed the analysis expectatiorhugje acceleration in the last
three years, estimated current heat generation franie energy CHP is closettee expected volume

in 2020 and could exceed significantly the projection till 2080alysis was influenced by the
minimum bio energy generation till 2010 but the recent development completely changed the whole
environment forbio CHP in Latvia which taeae the key strategic energy policy goal.

2 Report of the Republic of Latvia on the implementation of Directive 2004/BIEC
2 http://85.254.134.201/em/2nd/?cat=30178ast update April, 2014)

% Appropriate support mechanisms, high share of district heating heat supply, biomass availability and high awareness
result of clear strategic policy goals on reradles.
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Micro CHP

The CODE2 micro CHP potential analysis estim#tedsery limitedmarket potential for micro CHP
units onaround60 units per yeain the year 202pmajority of them of size40kWe in serviceand

only first selloof £1 kWe in householdsAt least households CHP development is very uncertain due
to high current technologyand fuelcosts although in case tifie expected decrease of investment
costs, the sales of micro CHP uniits2030 couldexceed B0 units per year Good natural gas
infrastructure in Latvia enables altfte development of dispersed micro CHP units using natural gas
if market conditions would providéhe requested profitability for these unitsAdditional incetives

are necessary to trigger this potential whetlee already started model of nenetering for the
smallest RES unffds the first incentive step in this direction.

3. How do we arrive there? The Roadmap

Following current ambitious energy policy goaind orientation®f Latvla, cogeneration can play
very important rolefor efficient use of renewable ener@nd natural gas and sustainable supply of
heat to the efficient district heating systemS8ogeneration casignificantly contributealsoto other
energy policy prioritiess diversifiedsustainableenergy supply decrease ofhe electricity import
deperdence mitigation of theimport risks and ensuring a stable energy supply to the consumers.

3.1. Overcoming existing barriers and creating arfrework for actionin Latvia

To assure adequate necessary financial resources and preserving a long term stablel
predictable incentive legal framework for cogeneration is a key priority necessary for kee
the current volume and enabling furthefuture CHP development in Latvia. Fast and effect
revision of the current CHP support scheme and continuation of successful economically fes
investments for increasing efficiency of district heating systems are key actions needed.

Action 1: Preservinglong term stable incentive and predictable legal framework for
cogeneration

Huge financial burden of CHP supporthie key reason thathe successful CHgupport scheme is
being revisedcurrently. The objective of this reform i establish astable CHPinvestment
environment ando limit further increase of mandatory procurement costs for the consumeérich

are two divergent goaldAdequate solution will requirea very professional approach and dialag

of all involved actors to form a newageneration framework which will assure proper incentives
and confidence of investors. Fast and efficient scheme revision is of huge importance in the
current very uncertain transition cogeneration frameworo keep benefits of the established CHP
investment dynamics for the national economy’.

Action 2:New incentives to empower CHP position on the energy market

As current energy market prices do not enable economic conditions: foofitable operation of
CHP units using natural gas without adequate support, additional market income is requested to

24Applicable for units with less than 3x2&fuse requested for connection.
o 1} preserve established new companies and new jobs linked to the CHP investments and operation in Latvia.
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preservethe operation of recently installed CHP units. Flexible CHP units on natural gas with
predictable operation could effectively @ride different ancillary services for the grid which would
improve their economic conditions with limited additional public funds.

Latvia as part of the very effective, liquid and well organised regional Nord Pool Spot market has
very good opportunitie® to study and develop different new options how to enable simple and fast
access of CHP units to the ancillary service market (balancing energy, demand respond, reserve
capacity, virtual power plants, aggregation of smaller capacities, etc.). Better ititggod CHP units

in the grid operation would strengthen the grid operation stability and enableigher share of
intermittent RES electricity generatioadtual growing wind generation) and &n important step

toward smart active electric grid of thetfire. Balanced involvement of all stakeholders (Ministry,
Regulator, grid operators, research, local industry, etc.)aisprerequisite for successful
implementation of this taslbefore the planned stop ahe current supportfor older CHP planti

2017.

The least feasible support which will preserve the operation of CHP plants using natural gas should
be provided till 2017 as a combination of market and other instrumeratiso with regard to the
strategic goal oflecreasng the Latvianelectricity imports.

Action 3: Intensify the support for increasing the efficiency of the District heating systems

Efficient and competitive district heating system a@rerequisite condition for further operation
and development of more than 90%f CHP units in Latvialo overcome the lack of financial
resources for necessary investmertsincrease the efficiency and competitivenesstiod district
heat supply contination ofsuccessful investment subsidies prograssis cruciafor:

e Development of CHP units usirenewable energy sources

e Reconstruction and construction of sustainable heat sougesease of efficiency, switch
from fossil to renewable fuels, reduce impact on the environment, etc.)

e Reconstruction and construction of transmission and distributibheat systemgreduction
of heat losse¥, further network extensions, etc.)

¢ Incentives foithe connection of new consumers to efficient district heating supply systems

Ministry of Economy should continuend intensify successfulinvestment subsidies and dker
financial instruments for increasing efficiency of heat supply systems in the next financial
perspective (2014, 2020)

% Elspot dayahead market and Elbas intraday market which ensllejective and precise price signals.
" The benchmark of 10% network heat loss was set till 28B0
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3.2. Possible paths to growtm Latvia

At least 20%or 0,9TWh increase of current CHP electricity generatiorpieposedby the CHP|
road map implementation. Majority of close to 179MWe of new CHP capacitywould be
installed in district heating and using renewable energy sources. Moderate CHP developm:
expected also in other sectors and &1 The currensshare higher than 40% of CHP electrici
generation in final electricity demand could be preserved till 2030.

According torecent very positive trends of high efficiencyCHP electricity generatioand the
assesseavident market potentialwe canobijectivelyexpectfurther moderate CHPgrowth toward
2030 withaprevailing use of renewable energy sources.

With the proposedCHProadmapimplementation we can strengthefurther CHP development and
significantly contribute to theLatvian strategie@nergy climate targetd=conomic potential for CHP

growth is evident although before the implementation of comprehensive assessment of actual

potential we can reasonably talgart ofthe past assessed potential based on next assumptions:

¢ Increase of CHP share the district heat supply from current 60% to 75% till 203By
replacement ofthe 300MWth capacity of theexisting heat only boilers witthe CHP units
(134MWe, 80% heat supply from RES CHP umiksctricity generation for at least
0,5 TWh,

e 40 MW, of new (HP plants installationsn other sectors mainly inindustry and services
andprovide 02 TWh,of additional electricity generation

The proposed CHP developmentould increase current3,2 TWh CHRelectricity generation to
3,6 TWh till 2020and to 3,9 TWh till 2030 as shownin Figure6 and the following energy and
environmental indicators for roadmap impact assessment.
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Figure6: Target path tathe CHP growth till the year 2030

19

CODE2 - COGENERATION OBSERVATORY AND DISSEMINATION EUROPE



e CHP electricity generatianincreasefor 0,7 TWh, or more than 2% compared tothe
current high efficiency electricity generatiom the year 203, with the major contribution
of district heating CHP plants but moderate growth of CHP also in other secSMES

e Share of cogeneration electricity igross electricity consumptionpreservation of current
high CHP 42%share toward 2020 and 203Qconsidering expected growth dalectricity

demand
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Figure7: CHP Roadmap Electricity indicators

e Share ofrenewable energy sources: more than 80% of heat and more than 60% of
electricity generationproduced from reewable energy sources.

Future development of cogeneration could be even greateby using different technologi&sas
we considerthe proposed roadmap economic potential rather conservative, especially in faster
economic growthand more favourable energy market conditidiisthe year 2030

3.2. Saving of primary energy and gémissions by the CHP roadmap Latvia

Potential CHP primary energy savingsould contribute up to 1TWh or up to 10%of the
indicative national target ofprimary energy savings till the year 2020 andduce C@emissions
for up to 0,5million tons of CQ till the year 2030.Growth of CHP generation will enable efficie
and sustainable domestielectricity and heat generation mainly fromenewable resources an
significantlycontribute to the decreaseof Latvian import dependency.

8 Especially use of RES CHP technologies is rather unadutaito recent fast development (faster market availability of
wood biomass gasification would even speed up development and increase the volume of RES electricity generation).

20
CODE2 - COGENERATION OBSERVATORY AND DISSEMINATION EUROPE



Within the CODE2 project two approaches tbe assessment of primary energy savings (PES) and
CQ emissions savings are used to demonstrate advantages and contribution of CHP technology to
the reduction of energy use and £émissions:

1. Methodology prescribed by EE@ccording to Annexes | and?fl)
2. Substitution method ¢ new developed method fothe assessment of actual achieved
saving®

New CHP generatioproposed bythe Roadmapwould contribute around 1,0 TWh PES3,7PJ)
calculated by the EED methodology 4 TWh (5,1 PJ)by the substitution methodas shown in
Table 4* if we consider that increased CHP production will mainly replegeent condensing
electricity generation from natural gas.

Even if all new CHBlectricity generation replacé the import of electricity’?, real achievedPES
would still be positive (0,ITWh)with the established the most efficient additional domes@GtiP
sustainable electricity generation mairflpm using RES.

The asessedPESpotential of CHPup 1 TWh ill the year 2020 or up to 10% of the8 TWh set
indicative national target ofprimary energysavings in the year 202 NEAP 20144] provesthat
the implementation of CHP roadmap can contribugggnificantly to the foreseennational goalsfor
the year 20D andadditionally contributes to the new goals for the year 2030.

By usingthe sane approach potential real achievable CGavingsby the substitution methodare
0,5Mio.t of CQ, much higher tharonly 0,05 Mio.t CQ savings by EED methodold8gs shown in
Table4. If the new CHP generation is replacing the import of electricity, achieveds@@ng is
0,1 Mio.t of CQ*,

By increasing thgolumeof the new CHP investmenpotential CQ savings would be even higher.

% EED methods used at a member state level today for national reportinghte European Commission and at project
level for determining if a specific CHP plant is highly efficient. In the methodology, the efficiency of each cogeneitation un
is derived by comparing its actual operating performance data with the best availableolegy for separate production

of heat and electricity on the same fuel in the market in the year of construction of the cogeneration unit using harmonized
reference values which are determined by fuel type and year of construction.

% Substitution methodhas been developed within the project and estimates the amounts of electricity, heat and fuel
which are actually replaced by additional new CHP based on a projection of the supply base changes in the member state
supply over the period are calculated. Tliation in 2030 is compared to the current status in the country.

i Methodology consider that CHP is replacing the existing condensing electricity generation from natural gas and heat
generation in local boilers on natural gas.

% Assumption is not basednothe real generation efficiency of imported elelctricity as in the imported electiicty
accounted in energy balance without transformation losses.

BcHp plants using renewable energy are not achieving&@@hgs by EED methodology (compared to separate renewable
generation), but in reality they are replacing current prevailing fossil generation.

% As imported electricity is not ineasing the national CO2 emissions, all saving is result of the increffasency of heat
generation.

21
CODE2 - COGENERATION OBSERVATORY AND DISSEMINATION EUROPE



Table4: Saving of primary energy and CO2 by thatvianCHP roadmapill 2030

Substitution method EED method
Business as usua Roadmap Business assual Roadmap
PE saving 0,5 TWh/a 14 TWh/a 04 TWhl/a 10 TWh/a
CQ saving 0,3 Mio t/a 0,5 Mio t/a 0,0 Miot/a | 0,05 Miot/a
- per kWh** 1,15 kg/kWh, 0,77 kg/kWhg

* This value represents the @@duction of the power generation. It includes the avoided CO2 emissions from fuel
savings for separate heat generation in boilers; it must not be confused with the considerably lower CGéhseristhe
substituted condensation electricity or with even lower emissions of compared power production according to the BAT
approach in accordance with the EU CHP directive reference values.
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Annex 1: Stakeholder group awareness assessment

Users

Industry CHP is knowrand used especially irenergy intensiveindustry, but the
number of units is limitedLack of financial resourcesagkey barrier for new
investments in modernisation of the old steam technology bythe
introduction of new CHP technologies.

Utilities

SMEs Several small scale CHP units implemente@MEsrecently are increasing
awareness ofCHP technology, especially of gas engimeshatural gas anc
biogas.

Households CHP technology is well known through disthetating applications as icro
CHP is not yetan economic option for householdén current market
conditions

Market and supply chain

Manufacturers/

Technology

providers

Installation By growing small scale CHP applications in recent yedastallation
companies companiesare getting more and moracquainted withthe CHP technology

Grid operators

Consultants Consultantsand engineeringcompanies on the larger scale avery skilled
with CHRnot yetin general orthe small scale levgl

Architects Architects ardessacquaintedby cogenerationas it is not yet applicable o
the micro level.

Banks, leasing

ESCOs EmergingESC@ market has not yet developed wideservicesfor CHP
solutions.

Policy

Policy makers o
different levels

Energy agencies Energy agencies know CbiRR are not very active in the promotion

Planners CHP isa well-known technologyand often usedin regionaland municipal
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Influencers

Sector
organisations

General public

Media

Academic area/

Research

NGOs

Legend:

e Active CHP market [ 1 Low CHP awareness
L] Interest in CHP I Poor CHP awarenes:
[ Early CHP awareness
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Annex 2:

Micro CHP potential assessment

micro-CHP potential

summary
Latvia

INTELLIGENT

EUROPE

Country statistics

Population: 2 070 000 (2010)
Number of households: 827 000 (2010)
GDP per capita: € 14 700 (2010)

Primary energy use: 4 300 ktoe/year (2010)
GHG-emissions: 12.1 Mton CO, .o/year (2010)

Household systems (+1 kWe)

Boiler replacement technology

SME & Collective systems (140 kWe)
Boiler add-on technology

Present market (2013)

Boiler stock: 31 400 units
Boiler sales: 12 000 units/year

Present market (2013)

Boiler stock: 3 500 units
Boiler sales: 1 300 units/year

Potential estimation Potential estimation

Indicator Score
T N
Global CBA 1
Legislation/support 0
Awareness o]
Purchasing power 0
Total loutof12

Expected final market share: 4% of boiler sales in Household sector

Indicator Score
I
Global CBA 4
Legislation/support 1
Awareness o}
Total 5outof9

Expected final market share: 15% of boiler sales in SME & Coll. sector

Yearly sales Yearly sales

Sales in 2020: 2 units/year*
Sales in 2030: 125 units/year*

Yearly sales househald systems

oo /—

/
- /
/

o
1010 015 om0 1005 00 035

Sales in 2020: 60 units/year*
Sales in 2030: 200 units/year*

FI

- /

: |/
//

20 2015 2020 225 nm 5

I R

Stock in 2020: 6 units*
Stock in 2030: 390 units*
Stock in 2040: 3 600 units*

Stock in 2020: 400 units*
Stock in 2030: 1 900 units*
Stock in 2040: 2 000 units®

Potential savings in 2030 Potential savings in 2030

Primary energy savings:
0 PJ/year*
0 ktoe/year*
GHG-emissions reduction:
0 Mton CO, ,/year*

Primary energy savings:
1 PJ/year*
34 ktoe/year*
GHG-emissions reduction:
0 Mton CO, .,/year*®

*Corresponding to the expected potential scenario.

ity of the content of th.

ct sheet lies with the authors. It does not represent the opinion of the Community. The European Commission is not

responsible for any use that may be made of the information contained therein.
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micro-CHP score card INTELLIGENT

ENERGY
EUROPE

Argumentation

The score card is used to assess the relative position of an EU country based on current regulations, markets and
economics. The score itself functions as input to the implementation model to 2030.

+1 kWe systems (Households) +40 kWe systems (SME & Collective systems)

Boiler replacement technology Boiler add-on technology

Indicator Score Indicator Score
T I
Global CBA 1 Global CBA 1
Legislation/support 0 Legislation/support 1
Awareness 0 Awareness 0
Purchasing power [} Total 2 outof 9
Total 1 out of 12
Market alternatives Market alternatives
There is strong competition of other heating technologies in There is strong competition of other heating technologies in services:
households: district heating systems in towns, wood biomass (cheap district heating systems and other renewable energy sources (wood
heating source) and heat pumps. biomass, heat pumps, etc.).
Global CBA Global CBA
SPOT: 11 years SPOT: 11 years
Legislation/support Legislation/support
As current support for CHP is limited on use of renewable energy Current support is offering incentives for CHP on renewable
sources, micro CHP project in households are not yet feasible for energy sources only which are usually not feasible for
the economic implementation. implementation on micro level in service sector.

Awareness Awareness

Due to the too high investment costs and not sufficient support for the

economic implementation, current awareness of micro CHP Due to lack of micro CHP practice examples and high investment cost,
technologies for households is still very low or poor on all levels. awareness of micro CHP is still on the low level.

Manufacturers are not yet active in the market.

GDP: € 14 700 per year
I E————
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Annex 3. Bio CHP potential assessment
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