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Agenda

10:00- 10:05 Welcome and Opening words
[Katja Karba, Development agency Sinergija]

10:05- 10:25 Autarky Rate Tool
[Robert Pratter, 4ward Energy Research Ldt.]

10:25- 10:45 Optimal Sizing Calculator
[Filip Rukavina, University of Zagreb]

10:45- 11:05 Optimal Heat Source Scheduler
[Filip Rukavina, University of Zagreb]

|
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Agenda

11:05- 11:30 Pilot action results
Andrea Dorfhofer, Energy and Innovation Centre of Weiz]

‘Martina Krizmanic Pecnik, North- West Croatia Energy Agency]
[Elisa Marino, City of Cuneo]

'Stefan Zohar, Development agency Sinergija]

Questions and Answers
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@ online, 1.3.2022

® D.C6.1 and D.C.6.6 2nd Webinar —Tools

‘ Store4HUC, Katja Karba, Development agency Sinergija
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3 SPECIFIGOBJECTIVES
§ STORE4HUC
4 r N
J SETTING THE TOOLS
p 4 /
4 ~

ADOPTION OF STRATEGY - IMPROVING
ENERGY PLANNING

N
\

REACHING THE ENERGY EFFICIENCY AND
INCREASE USAGE OF RES BY
INTRODUCING THE PILOT ACTIONS FOR
ENERGY STORAGES
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IT pilot —sloping elevator in
Cuneo AT pilot —parish Weizberg
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CENTRAL EUROPE &
J STORE4HUC

: Autarky rate tool + EMS tool
l p https://www.interreg-
/\ central.eu/Content.Node/Store4HUC.html
\ /
e A

Workshop on tools, Train the trainers, Webinars
https://www.facebook.com/store4huc/

S

Transnational strategy for the implementation and
capitalisation of energy storages in HUCs

Pilot actions




RESULTS

1 STRATEGY

n 12 INSTITUTIONS smeosonsonsencroos

u 2 NEW JOBS

571 PARTICIPANTS oo nrmorcrevens

n 186 TRAINED PEOPLE

w290 ENTITIES wsusascmes
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External energy needs of the pilot system - ENERGY SAVINGS:

PILOT WEIZ CUNEO =1\ | DYA\V/AN BRACAK
Pre-investment status [kWh] 1.833.500 18.226 84.351 138.219,67

Target (prediction) [kWh] 1.726.607 12.226 80.133 107.811

Status quo (after pilot
implementation) [kWh]

1.812.965 7.431 69.930 126.879,67

14
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Katja Karba
Development agency Sinergija
Store4HUC

@ www.interreg-central.eu/store4huc
<l  katja@ra-sinergija.si

+386 2 538 13 56

facebook.com/store4HUC

linkedin.com/in/store4HUC

¢ —
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9 2. Webinar - 01.03.2022 (online)

® Store4HUC - Autarky Rate Tool

‘ Store4HUC | Robert Pratter | 4ward Energy Research GmbH
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Overview Store4HUC Tools

Autarky Rate Tool

A web application
A no / little previous knowledge necessary

EMS Module 1: Optimal Sizing Calculator

A Excel based - available for download
A PV-Systems in combination with electrical storages
A advanced knowledge required

EMS Module 2: Optimal heat source scheduler
A Excel based - available for download

A Thermal storages

A advanced knowledge required

_@ TAKING COOPERATIONORWARD 12
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Goals and Motivation

A Show the potentials of electrical storages

A technical

A economic

A ecological

—_—

Evaluation of different producer and
storage constellations

A Easy usability -> Target Group: general public

A High availability-> Web application

O
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Input data

Autarky Rate Tool

DATA COLLECTION

=, -

- ——— 7
TYPE OF POWER GENERATION STORAGE PARAMETER

CONSUMER CHARACTERISTICS

01.01.2020
CONSUMPTION 5000 -

B

I COUNTRY Austria !i

i RAERIY i e
" B e
I Calculate

ik

I NN F. TNE R

31.12.2020

%
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Producer

global radiation in W/m?

A Photovoltaic
A Orientation
A Inclination

pow« kw

A Wind energy
A Measurement data

A Small scale hydropower
A based on measurement data &

_@ TAKING COOPERATIONORWARD 15
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m
Consumer

A Household profiles
A Single household vs. Family household
A at home vs workers (not at home)
A Generated with the Loadprofilgenerator

A Industrial profiles
A Standard load profiles

A Castle & Slope elevator
A Measurement data of the pilot plant

A Scaled with the annual energy demand

_@ TAKING COOPERATIONORWARD 16
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Storage

A Useful capacity [kWh]
A max. charging power [kW]

A Internal calculation of the charging losses

A Depending on the relation between the maximum and the actual
charging power

A Best efficiency with similar proportions

_@ TAKING COOPERATIONORWARD 17
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Priorities

1. Priority: direct own consumption (without storage)
2. Priority: Storage (charging/discharging)

3. Priority: public grid (feed-in/purchase)

_@ TAKING COOPERATIONORWARD 18
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Results

EVALUATION
ECOLOGICAL OUTPUT
R h S

784 €/period

596 €/period

15 years

OWN CONSUMPTION RATE

STORAGE LOSSES

TIME OF SELF-SUPPLY

INFORMATION
Pleass consider that all resuits calculated by the Autarky Rate Tool ars estimations bassd on average consumer benhaviours.
I Therefore, the tool does not replace an individual technical configuration assessment

Vo TR

O
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Economic & Ecological Evaluation

A Energy Cost Savings
A Reference: 100% grid consumption (without PV and storage)
A Calculated with country specific average electricity costs

A Amortisation period
A Estimation!
A Calculated with average investment costs
A Funding possibilities are considered (simplified)

A Reduction of CO,-Emissions

_@ TAKING COOPERATIONORWARD 20
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Technical Evaluation

A Autarky Rate =(%)*100%

Eself_RES

A Own Consumption Rate =(E

prod_RES

) * 100%

A Storage efficiency / Storage losses

A Time of self-supply

A More details are shown in the Checklist

|
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[ Priority: Low Carbon Cities and Regions ‘ﬁhe' 'eg -
C h ecC k l 1S t EEEEEEEEEEEEE
J storesHuc J
CHECKLIST 24.02.2022 10:40
=
A Pdf-Document e T
L
, it et 3 s, o
2cl ren
A Save the calculation
01.01.2022 31.12.2022

RESULTS

A Explanation of the results

A Advices on implementing storages ‘“%
in HUC e

OWN CONSUMPTION RATE LN BN STORAGE EFFICIENCY 79.7 %

ENERGY COST SAVINGS b Ui X y BIPESEVN I AMORTISATION PERIOD* 12 years

CO2 EMISSION SAVINGS 1214 kg/period

_@ TAKING COOPERATIONORWARD 22
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Link

The tool is available under following link:
https://storedhuc-autarky.4wardenergy.at

or via the Store4HUC Homepage:
www.interreg-central.eu/Store4dHUC

Video Tutorial: Link
Background information: Link

- b
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https://www.youtube.com/watch?v=kWwXoHm7UuM
https://www.interreg-central.eu/Content.Node/Store4HUC/CE1344-Store4HUC-Background-information-of-the-Autarky-Rate.pdf
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Pl e 3
THANK YOU FOR YOUR ATTENTION

Robert Pratter

4ward Energy Research GmbH
ReininghausstraBBe 13A

A-8020 Graz

e: robert.pratter@4wardenergy.at
t: +43 664 88 500 337

w: www.4wardenergy.at

Autarky Rate Tool: https://store4huc-autarky.4wardenergy.at

-
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9 Online - 2nd Store4HUC webinar
01.03.2022.

» Webinar on EMStools

‘ Store4HUC | UNIZGFER |Filip Rukavina, prof. dr. sc. Mario Vasak




OPTIMALSIZINGCALCULATOR

CALCULATOR FOR OPTIMAL SIZING OF A PV SYSTEM AND A

BATTERY STORAGE SYSTEM
Country Croatia
Consumer type Manor
Peak power billing Yes
Yearly consumption 17320 kWwh
Maximal payoff period 20 years
Maximal possible investment 1000000 €
Optimality criterion Yearly cost of the energy exchanged with the utility grid

BATTERY STORAGE PARAMETERS
Number of cycles

Depth of discharge (DoD}

Charging efficiency

Discharging efficiency

Lifetime of power converter

Price of new battery pack

Price of new power converter

PV SYSTEM PARAMETERS

Max. possible peak power
Orientation

Inclination
Lifetime of PV system
Price of PV system

Calculate optimal sizes Cancel calculation

2000
0.8
0.9
0.9
25 years
770 €/kWh
660 €/kwW

10 kWwp

South West

15 o
25 years
1050 €/kwp

Default values

TAKING COOPERATIONORWARD
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P Stoncauc
A Increase energy from RES A adding photovoltaic (PV) system

A Unfavorable feed-in prices, increasing flexibility A adding battery
energy storage system (BESS)

A Calculation of optimal sizes of PV + BESS:
A battery capacity [kWh]
A power converter size [kW]
A power of PV system at STC [kWp]

A Calculation based on yearly consumption profile

_@ TAKING COOPERATIONORWARD 27
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A Prices
A depend on chosen country
A separate prices for buying and feed-in of el. en.
A peak power billing
A user enters return on investment period
A Yearly consumption profile
A several generic profiles, or custom user profile
A 15 min samples of mean power
A Solar irradiance on the PV system
A calculated according to orientation and inclination angles
A BESS
A charging and discharging efficiency included
A battery degradation included

_@ TAKING COOPERATIONORWARD 28
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A Free download from Store4HUC website

A https://www.interreg central.eu/Content.Node/Store4HUC.html
A Video tutorials

A https://youtu.be/NafE1-uytkKQ

A https://youtu.be/K-x0SnfTLB8
A Mathematical background in project’s publications

A https://www.interreg-central.eu/Content.Node/Store4HUC/D.T3.1.3-
Finalized-software-tools-final.pdf

A Published scientific article

A https://ieeexplore.ieee.org/document/9244462
A Contact

A filip.rukavina@fer.hr; mario.vasak@fer.hr

-
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OPTIMALHEAT SOURCESCHEDULER Sttt ==
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SCHEDULER FOR OPTIMAL OPERATION OF A HEAT SOURCE
IN A COMBINATION WITH A THERMAL ENERGY STORAGE

DEMAND SIDE PARAMETERS HEAT SOURCE PARAMETERS

Supply temperature 80|°C Maximal power 750 kW
Minimal power 80 kw
POWER DEMAND PROFILE Efficiency at maximal power 90 %
400.00 Efficiency at minimal power 92 %
Warm-up time 30 min
350.00
20000 STORAGE TANK PARAMETERS
Volume 38 m’
_. 25000 .
s Height 7'm
E 200.00 Insulation type Polyurethane foam (PUR)
g L Thermal conduction coefficient 0.0245 W/{m K)
& 150,00 Insulation thickness 400 mm
Maximal allowed temperature 95 °C
100.00 . .
Typical temperature difference
o
50.00 between top and bottom 40 °C
Surrounding air temperature -2|°C
0.00
SfRacYREE8dRAEIRIETRSETRAETRIETRA
D R R R B O R S B S I SIMULATION PARAMETERS
o o0 o0 0 o0 000000000 A A A A A A A A A A A A A N N NN
R R R R R R R R EEE R Number of power changing intervals 24
P e g e i e e e e e e e e e e e e Lp h 1h
OO0 o000 o000 O0OO0C D000 DO O0OD0DOO0OOCOoDODOOODO©OOCOOO OWerCangeeVew
S22 2288858888288 g82 888828882222 232 .
R R R R R R R R R R R R R R R R R Start time (hours) 0h
o o0 0000000000000 0000000000000 000C0 - B B
=TI I I I I I R A I I BB T R R I Start time (minutes) 0 min
DATE AND TIME Date 2.1.2021 Pick datel
Import data from a file Save default values |
Run scheduler
. Restore default values |
Date and time Power [kW]

|
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A Thermal energy storage (TES) in heating systems A flexibility
A Full potential of TES A adequate control technique required

Thermal energy storage

Ttes P
dem » Demand
P
Heat ns Ttes'%Tdif
source
Ploss > Environment
Ttes'Tdif Tenv

A Calculation of optimal schedule of the heat source:
A 24-h profile of reference powers [kW]
A minimizes usage of primary energy

A Designed primarily for plant operators

_@ TAKING COOPERATIONORWARD 31
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A Application inside Excel document
A Calculation based on power demand predictions
A easy import into Excel
A Assumptions on TES
A insulated cylindrical tank
A water as heating medium
A constant temperature difference during 24 h
A Heat source
A variable output power
A variable efficiency (depending on power output)
A warm-up time taken into account
A Comparison with classical control
A plant operator chooses the best option

_@ TAKING COOPERATIONORWARD 32
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A  Free download from Store4HUC website
A https://www.interreg central.eu/Content.Node/Store4HUC.html

A Video tutorials
A https://youtu.be/DPByStew7B0
A https://youtu.be/kK6PyaWraUk

A Mathematical background in project’s publications

A https://www.interreg-central.eu/Content.Node/Store4HUC/D.T3.1.3-
Finalized-software-tools-final.pdf

A Contact
A filip.rukavina@fer.hr; mario.vasak®@fer.hr

-
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¢ Implementation of a thermal storage in the
historical urban city of WEIZ

‘ Store4HUC - PP3 - W.E.I.Z. - Energy and innovation Centre of Weiz
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Inhabitants:
2019: 11.701
(2017: 11.508)

Employed persons:
2017: 11.994

Main Strategies:
City T for living!
City 17 full of Energy!

Source: http://www.innovationszentrum  -weiz.at/360 -grad-weiz
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PILOT WEIZBERG interreg B
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 _ STORE4HUC

Location Weizberg = historic monument and landscape
protection zone

Pilot: Basilica with the biomass heating plant Weizberg

Energie findet Stadt

o 7 Weiz

-

Source: http://www.innovationszentrum -weiz.at/360 -grad-weiz
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PILOTWEIZBERG
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ENERGY STORAGE IN HUCS FOR WEIZ P STOREGHUC =

A Old church at Weizberg was built in 1065 by the lords of
Radmansdorf

A In November 1758 the new building was completed

A Since 2019 the Weizberg church is a basilica
A Basilica church is under monumental protection
A Biomass heating plant Weizberg is working insufficient

A Too high fuel consumption
A Too high emissions (CO, NOx, dust and volatile unburned CnHm)

A Challenge —of finding an innovative solution

A Implement a central thermal energy storage tank in connection
with decentralized hot water storage tanks

A Decrease fuel consumption & emissions
A Increase EE & RES

_@ TAKING COOPERATIONORWARD 38
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ENERGY STORAGE IN HUCS FOR WEIZ m

Biomass heating plant Weizberg

A Built in 1999

A Heat supply for 12 consumers is ensured by two biomass boilers fired
with regional wood chips (1500 MWh/a)

A Largest consumers
A Hotel, parish, primary school

A Requirements concerning monumental protection

_@ TAKING COOPERATIONORWARD 39
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ENERGY STORAGE IN HUCS FOR WEIZ W

A Protection of the landscape presupposes that landscape is not changed or
threatened by the construction  of the storage tank

A The zone marked in red show minor structural measures , as well as the
uppermost part of the water buffer tank will reach out of the ground, but not
or only barely visible for visitors of the basilica , as it is covered by bushes
and the parish buildings

Schnitt A-A

LAGEPLAN M 1:1000
HANDSKIZZE

_@ Source: W.E.|.Z. 2019 TAKING COOPERATIONFORWARD 40
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ENERGY STORAGE IN HUCS FOR WEIZ m

But we have also other good news !

A The building phase started in February 2020 and was
completed with the installation of the water buffer storage tank
at the end of June 2020 L y =Y ~
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ENERGY STORAGE IN HUCS FOR WEIZ m
Costs categories Costsw e 6
Storage 55.633,75
Heating pipes 44.687,49
Regulation 18.961,07
Electrical installation 19.251,60
Emergency heating station and water treatmer 15.466,15
Construction costs 116.174,56
Planning and tendering 22.227,90
Total excludingVAT 292.402,53

Source: W.E.l.Z. & AEE Intec 2019
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KPI Initial situation After the pilot
action

Use of energy from RES(kWh/year) 1833,500 kWh 1812,965 kWh

Hours without service interruptions/discomforts 8692,17 h 8729,75 h
Average power peak (kW) 479 kW 409 kW

“-I
=
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INVESTMENT SPECIFICATION OF THE INTEGRATION OF AN !gﬁgggg
ENERGY STORAGE IN HUCS FOR WEIZ o —

As construction is finished
THANK YOU

https://www.youtube.com/watch?v=L3DyPew9t2s

|
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9 D.C.6.1 and D.C.6.6: WEBINAR, 1.3.2021

@ Implementing photovoltaic  plants and storage

systems at the Manor B r a cCiraGkoatia

‘ Martina Krizmani¢ Pec¢nik




ilerrey =

CROATlA— THE MANORB R A Cv: A K CENTRAL EUROPE

Cultural heritage Building with new

technologies:

A Built in 1889.

A In 2017. reconstructed and restored in
accordance with best practices in
renewing heritage on the principle of
energy efficiency.

A Restored to the highest standards of
energy efficiency.

A Used as central place for
organizations, companies and
institutions interested in renewable
energy.

A It also serves as business incubator for
young companies.
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Building insulation
A Internal wall insulation
A Energy efficient windows and doors

HVAC system

A Wood pellets boiler
A Micro CHP - Combined Heat and Power
A Air-water heat pump

A Heat recovery ventilation system

A Efficient lighting system
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ENERGY PRODUCTION

Photovoltaic System

T To To T

To Io Po

To I

Location - parking lot H
Steel canopy covers three parking spaces
10,8 kWp

Overall, 36 installed PV modules on site
(300 Wp/module)

Monocrystalline PV modules
36 microinverters

Grid-connected PV (surplus goes to battery
and grid)

Roof surface ~ 60m2
Projected production ~ 11 MWh annually

milteIrey H
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Battery System

A Inside the building (under the stairs)
GREENROCK Carbocap battery system
8 kWh capacity

LTO cell (lithium titanate) - a modified
version of the lithium-ion cell with a longer
lifespan

o o I

20.000 cycles (3 times longer than other
battery technologies)

v

> 3>

Safe (non-combustible, non-flammable, non-
explosive)

Efficiency >95%
Depth of discharge (DoD) 90%

A source of electricity at a time when there is
no sun
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ELECTRICITYCONSUMPTIOMND witerreg H
CENTRAL EUROPE B M‘
PRODUCTION SAVINGS

A Production
11,340.00 kWh
per year

A Electricity
consumption
energy at the
billing metering
point - average of
20,500.00 kWh
per year

A 55% less
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9 D.C.6.1 and D.C.6.6: WEBINAR, 1.3.2021

®, Italian pilot intervention on the energy efficiency

of the sloping elevator in the City of Cuneo

‘ Store4HUC | City of Cuneo | Elisa Marino
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THE PILOT ACTION IN CUNEO oo conore =5
| STORE4HUC _

THE PLAN .. A N4
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THE PILOT ACTION IN CUNEO ierreg

European Union

CENTRAL EUROPE &zenmese

_STORE4HUC

AFTER...
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PILOT ACTION SPECIFICS coms s 52

Pilot action, energy efficiency oriented, consists of A

A PV plant installation along the runway of the elevator

A Storage unit + inverter = storage system
A Technical room for hosting all electric equipment

A Underground cable ducts

1

Reduce the consumption of energy from the public grid
and make the system as most independent from it as

possible, optimizing the energy sources management
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PILOT ACTIONTESTINGRESULTS ey curose ==

Testing period: 20 October 2021 - 19 February 2022

- 54%auto -production of energy coming from the PV
plant/storage
- 46%energy provided by the public grid
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PILOT ACTIONTESTINGRESULTS  camen tusor ==

Testing period: 20 October 2021 - 19 February 2022
Daily consumption example

1,2 .
Actual functioning of the elevator
A
| |
1 -
0,8 1
go 6
0,4 !
" | Lights & basic functioning services
) Imlm]
o MREELESILIRSILRSRRRRILNSLRNSLLNIILNSRNL ;

TAKING COOPERATIONFORWARD 56



FORECASTS$OR THE FUTURE e -
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LAVORI IN CORSQO, ... IL NOSTRO

ASCENSORE '
At least 60% of the dive r\’raVERDE

total energy
consumption of

the elevator will \|60 /O . *f"

be provided by the 2l fabbisogno "
PV plant during

energetic
, dellilascensore
Spring and sara fornito @ ’
Summer months da pannelli &
fotovoltaici 3 B
e dal recupero dell'energia prodotta
in fase di frenatura dell'impianto

interreg @A) ENVIRONMENT HEED o 2 ) & A
Clulgm CQE_EQ> CENTRAL EUROPE g ‘J PARK s B » bwardEnergy ) 1375CN

xa
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| STORE4HUC

Thank you for your attention!

elisa.marino@comune.cuneo.it
fabio.pellegrino@comune.cuneo.it
PPO7 - City of Cuneo - Store4HUC

@ Elisa Marino, Fabio Pellegrino

@ https://www.interreg-central.eu/Content.Node/Store4HUC.html

-
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9 Second Store4AHUC WEBINAR
1st of March 2022

® Paraffin based latent storages in connection with

geothermal district heating system in  Lendava

&% Store4HUC, Stefan Zohar (DA Sinergija)
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Paraffinbasedlatent heat storagesystemin connectionwith the geothermalDHS ﬂ l

Aim: to change fossil fuel with RES, reduction of consumption (4.000
kWh/a or 3%) and COi emission (22 t/a) and the costs for heating; use of
innovative solution

Target groups: municipality/public (transferable to private sector)
Challenge: low temperatures in the geothermal DHS - purchase of a
suitable material (PCM material, storages)

Transferability : unique in Slovenia - to areas with the geothermal
potencial, or combined with the biomass heating system

Sustainability : in accordance with the current LEC and SEAR
maintenance is ensured by the municipality - owner of the infrastructure

1. investment : Pipelaying and connection of the building to the
geothermal network

2. investment : Installation of the storage system and PCM material
Progress: Investment is FINALISED; Monitoring process IN PROGRESS
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Installed central control system for pilotin ~ Lendava HILCITCYy B

European Union

CENTRAL EUROPE
Thetesting and monitoring works arstill NHzy y A y 3 X j*  STORE4HUC

& & O
Nadzorna ploséa

obéina @

e

Knjiznica, Lendava miIterl cb -

European Union

On-line monitoring ogrevanjana  CENTRAL EUROPE H2 T
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PILOT IN LENDAVAS)) iiterreg
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Pre-investment
status

84.351 8.460,45 22,58 0 0 99 22,25 n/a n/a

Target
(predicgtion) 80.133 5.272,93 0 0 0 100 16,5 1,49 0,48

Status quo (after
pilot 69.930 2.102,42 0 0 0 100 21,6 1,99 0,48

implementation)

—
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