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Goal of research "~

NS

¢ To analyze possible development 4DH ,
scenarios for district heating zITITs g
| company towards 4t generation /;;f sl N “\:\\
district heating system by ,’;‘r}’:’ ,’;., \‘, \, S ;
i comparison of technological, TN P E
economic and bioeconomy LN |
' indicators. To evaluate barriers lx\ ;
and restriction that limit long- :
term sustainable development of :
DH system. !



Current Situation in District heating
system in Latvia

Renewable energy share in DH Heat energy share produced
sector, % in CHP and boiler house
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Case study - Fortum Jelgava

Woodchips . Turbine

bunker m
J Cooling
Water #ﬁ i Produced heat, 238.6
I GWh per year

v Ar Produced 104.7
Boiler electricity, MWh

- ciering ‘ per year
q T

Cooling losses, 83950 (35%
MWh per year from produced
((‘ heat)
Distribution 16.7
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Scenarios description

PR L

DH system development scenarios

Heat consumption decrease by end

description users (retrofitting of existing ,,

buildings), % :

0% 10% | 30% | 50% | -

Base scenario (Sc1) Sc1 Sc1A | Sci1B Sc1C ’
Base scenario plus Bio oil production ’;_
integration to heat source (Sc2) Sc2 Sc2A | Sc2B Sc2C ﬁ;
Additional heat consumption 39.6 GWh (31%) 4
Base scenario plus adding of new Sc3 Sc3A | Sc3B Sc3C E
consumers (Sc3) ;
Additional heat consumption 54.7 GWh (42%) :
Base scenario plus Bio oil production :
integration to heat source and adding of Sc4 Sc4A | Sc4B Sc4C §
new consumers (Sc4) :
Additional heat consumption 94.3 GWh (73%) -
§
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Technological indicator improvement by
different scenarios

Heat Iosses by CondenSing’ percentage Of prOduced ath Generation District Heating
heat %
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Evaluation of development scenarios by <3°
bioeconomy approach

A |
4th Generation District Heating
Technologies and Systems

_ 140 _
S 120 AD = (Pr+ Sal+De)/ W |
25 60 AD — added value, EUR/;

2@ 40 Pr — profit, EUR per year;

- I I Sal — salary, EUR per year;

Sc1  Sc1A Sc1B Sci1C De — depreciation, EUR

Scenarlos per year,
_ W — used fuel, ton per
m Heat tariff, EUR/MWh m Added value, EUR/t year
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! Which economic indicator is most 1mportant M
for sustainable development of DH?

Heat tariff T, € MWh?
I'=Typroa + Ter + T3
Production tariff T4, € MWh
Tprod = (VCg + FCg )/Qprod

Income of DH company In, € per year?
ITl — Inth —+ Ine — AthTth + AeTe

%
?
e
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((( Pr = In — Re
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Profit of DH company, Pr € per year or %?
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T;, — transmission and
distribution tarifs, €/ MWh:;
T; — sales tariff, € MWh;
Qproa — Produced amount
of heat, MWh;

Ing,, In, - netincome from
thermal energy and
electricity sale;

A, A - amount of sold
thermal energy and
electricity; Ty, T, - heat
tariff and electricity tariff;
Re — net revenue, € per
year ,
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Comparison of heat tariff for different scenarios
W
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CHP heat losses by condensing, %
——Sc1 with Sc1A, Sc1B, Sc1C
— Heat tariff (by NG price 277.25 EUR/1000m3), EUR/MWh
= =Heat tariff (by NG price 393.86 EUR/1000m3), EUR/MWh
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Comparison of heat tariff for different scenarios wit
different level of retrofitting bv end users
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Heat tariff, EUR/MWh
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Comparison cost of supplying heat and cost of heat saving
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Cost of supplying heat,

——Heat tariff for Sc1 with different level of retrofitting (Sc1A, Sc1B, Sc1C)
——Heat tariff for Sc2 with different level of retrofitting (Sc2A, Sc2B, Sc2C)
——Heat tariff for Sc3 with different level of retrofitting (Sc3A, Sc3B, Sc3C)
—Cost of heat savings
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Comparison of DH company income for diffe
scenarios
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Conclusions --
5 1. The analyzed DH development scenarios based on biomass using show %
that it needs balanced approach to technologic, economic, environmental ¢
and social responsibility issues to increase the competitiveness of DH Z
. company with benefits for all stakeholders and for moving DH towards 5
= 4GDH. ;
- B
E 2. Research shows that by using bioeconomy approach it is possible to
evaluate added value for all scenarios. Scenarios with production from
new biomass products (bio oil) are a more sustainable solution which

allows to increase added value twice from 58.1 €/t wood chips to 121.1
€/t.
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Conclusions N

1

3. Heat tariff is an important indicator, which combines efficiency of DH
stages (heat source, distribution network, end users) all together.
Reducing tariffs by improving DH's operation is not a sustainable
solution for DH company because it reduces the company's revenue
that decreases possibility to invest in next development.

4. In additional, reduction of heat tariff reduces the willingness to invest in
the retrofitting of buildings and increases the time of reimbursement of
the cost of these measures. The research shows that energy saving
strategies are economically feasible only until 27% of decrease of heat
consumption which cost of heat saving repayment is less than heat
tariff. Such a small reduction of thermal energy consumption does not
allow making qualitative retrofitting of buildings
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Conclusions

5. Optimal solution, which allows the DH transition to 4GDH, shows the best
system design and minimizing DH system’s costs and optimal payment
for heat energy for consumers.

6. Research shows that DH system should clearly concentrate their focus to
development scenarios, which give possibility to raise income
approximately 2 times.
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Current Situation in the Latvian District heating (2)

Heat production technology share,%

100%
80%

60% DH system fuel share in 2014, %

40% 6.02% _0.64%

20%

0%
1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012

B CHP m Boiler house

Heat production technology
share, %

65.49%

*Source: Central Statistical Bureau. www.csb.gov.lv . _
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Comparison of DH company pro investment for

retroflttlng _
.9 180 :
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Heat load curve s

Ak anaration Distriel Heating

cooling losses max load 17.4 MW
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Hours, h
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Different fuel prices

Diesel

Propane gas

Natural gas (2)

Natural gas (5) Price (without VAT):
Wood pellets

Wood chips - diesel 472 EUR/t

- propane gas 760 EUR/t

- Natural gas (2.group) 0,3581
EUR/m3

-Natural gas (5.group) 0,2961
EUR/m3
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- Wood pellets 135 EUR/t
- Wood chips 8,50 EUR/bulk m3
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* Taking into account modern combustior‘nc%ﬁ?eﬁicient
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