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The first step for identification of the path for greater implementation of
efficiency measures at local level is to determine local level needs:

» Systematic methodology for data collection and organization of buildings
owned by local community

* "Ready-to-use" indicators of energy efficiency of buildings owned by local
community

» "Ready-to-use" feasibility studies with proposed technologies and
associated indicators of costs and energy facilities

* Maps of renovation of public building

* Monitoring and mapping the energy efficiency of public buildings

TIMEPAXZ 4



The next step is to determine local level weaknesses:

e Week inner structure of technical services in local level administration
e Low level of technical knowledge

e The absence of a long-term strategy for sustainable development
e Inadequate budget for financing EE measures on local level

How can we help?
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IMPULSE project and developed tools

The main deliverable from IMPULSE project was development of multicriteria tool for definition of
yearly renovation plan for public building in local level. El Hrvoje PoZzar was a technical partner
and provided technical expertise and knowledge in project implementation for the cities of Osijek
(Croatia) and Mostar (BH).

Other important deliverable was GIS presentation of results. The GIS presentation enables
visualisation of energy efficiency measures and their impact on reduction of the energy, CO2
emission, and costs (four different refurbishment scenarios).
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Action Plan
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Bu”dlng CIaSSIflcatlon KPIs for the base-case scenario  |Ambassador_PBT1
— base case scenario Building name

Building floor area (m’)

Total annual KWh/m* fyr
« Ambassador building for each PBT il E—— 5
* Energy Performance Indicators Ao tealnerey |y
. . space heatin kWh,yr (1]
« Environmental Indicators =

Annual final energy h;Whjl"mijl"yr
consumption for
space cooling KW fyr o

Cost Indicators

Annual final energy KWh/m* fyr

consumption for
domestic hot water KWh,fyr o

Annual final energy m.l..rhln"rnifyr
consumpticn for

Energy Performance Indicators

lighting KWh,yr o
3
Annual electricity KWh/m" fyr
consumption

Pt KWhfyr o

Annual h‘-Wh,I"rnill"y-r

consumption of

fossil fuel kWh,fyr 0
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Energy Analysis for Ambassador buildings

Gradual upgrade of public buildings

Minor Retrofit
Up to 35,000.00€
Reduction of EPI 2 15%

Medium Retrofit
Up to 100,000.00€
Reduction of total primary
energy 2 25%

Major Retrofit
Minimum energy
performance requirements

Deep renovation
Integration of RES
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KPI for all scenarios,
ambassador buildings

Calculation of the 4 retrofit
scenarios for each ambassador
building. The calculation includes
description ( energy efficiency
measures in scenarios),
Investment calculation, and
energy and environmental
Impact.
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‘ KPIs for the base-case scenario

E

Ambassador_PBT1

Building name

Building floor area (m®)

Energy Performance Indicators

Total annual KWh/m® fyr
primary energy
consumption KWy 0
Annual final energy kwwl',—,—,*h-r
consumption for
space heating kWh fyr (1]
Annual final energy ItWh}"mi,l"y'r
consumption for
space cooling KW hyfyr 1]
Annual final energy KWh/m® fyr
consumption for
domestic hot water kWhfyr 0
Annual final energy Itthmi,l’y'r
consumption for
lighting kWh fyr 0
2
Annual electricity KWh/m” fyr
Cconsumption
- kWhfyr 0
Annual KWh,/m* fyr
consumption of
fossil fuel kWhfyr 0
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KPIs for the deep-retrofit scenarios Ambassador_PBT1 Ambassador_PBT2 Ambassador_PBT3 Ambassadc
. c . Scenario2_PBT1 Scenario3_PBT1 . Scenario2_PBT2 Scenario3_PBT2 . Scenario2 PBT3 Scenario3 PBT3 . Scenario2
Retrofit scenario Scenariol_PBT1 . . Scenariol_PBT2 . . Scenariol_PBT3 . . Scenariol_PBT4 N
- (optional) (optional) - (optional) (optional) - (optional) (optional) - (option
Building name 0 0 0 0
g 2
Building floor area (m’) 0 0 0 0
Short description
16; Nalu:)na\2
[=] Currency/m"/yr
o Annual fossil fuel cost
National 0 0 0 0 0 0 0 0 0 0 0
Currency/yr
Total investment cost National
Currency
kWh/m? fyr 0 0 0 0 0 0 0 0 0 0 0
Total | pri
e KWh/yr 0 0 0 0 0 0 0 0 0 0 0
energy savings
%
2 0 (] (] ] o (] o (] ] o (]
Annual final energy ST
savings for space kWh/yr 0 o] o] 0 o] o] o] o o o o
heating
(%] %
8 -
o o o o} o o o o o} o s)
o Annual final energy ST
£ savings for space kWh/yr 0 0 0 0 0 0 0 0} 0 o} 0
- cooling
e %
[=]
= KWh/m?fyr (] (] (] ] ] (] ] ] ] ] 0
s Annual final energy
- savings for domestic kWh/yr (o] o o 0 ] o ] ] 0 o o
= hot water

Minor retrofit

Base-case
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Medium retrofit | Major retrofit

Deep retrofit

Prioritization

Prc... ®
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Based on the analysis for the ambassador buildings, extrapolation
of the results to all the building stock!!!

L

| L0
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Projection of results from Ambassador to the initial testing sample of buildings (

Minor retrofit
Cost indicators
Public jotal Annual Annual fossil Estimated Total annual prima
Building Buildi Building floor Buildi Retrofit Type of |operational o p. v
No. uilding name area (m2) uilding scenario retrofit electricity cost fuel cost Investment cost energy savings
Typology
National Na‘tllibl'la|2 National Na‘tllimﬂ2 National National i National KWh/m/yr | kWh/yr |%
Currency/yr | Currency/m"fyr | Currency/yr | Currency/m"/yr | Currency/yr | Currency/m" | Currency
1 Fire department PVP City of Mostar 1153 PBT1 Scenariol 25769,55 22,35 25769,55 ] 0 3,342584562012] 15384 36,96 42614,9 |13
2 Health care center, dentist 1039 PBT1 Scenariol 23221,65 22,35 23221,65 0 0 B,342584562012 13862,945 36,96 384014 |13
3 Health care center, offices 724 PBT1 Scenariol 161814 22,35 161814 ] 0 B,342584562012 9660,0312 36,96 26759 |13
4 Health care center, pediatrics 1124 PBT2 Scenariol 39946,96 9,83 11048,92 25,71 28898,04 390934143840 9543141 14,06 158034 | 4
5 Health care center, emergency 1375,27 PBT2 Scenariol 48877,0958 9,83 13518,9041 25,71 35358,1917 |3909341438404 11539,8 14,06 19336,3 | 4
6 Children home 1232 PBT2 Scenariol 43785,28 9,83 12110,56 25,71 31674,72  [3909341438408 10337,631 14,06 173219 |4
7 Center for elderly 1. 1956 PBT2 Scenariol 69516,24 9,83 19227,48 25,71 50288,76 3909341438408 16412,667 14,06 275014 | 4
8 Center for elderly 2. 1560 PBT2 Scenariol 554424 9,83 15334,8 25,71 40107,6 3909341438408 13089,857 14,06 219336 | 4
9 Center for children and youth Los Rosal. 2235 PBT2 Scenariol 79431,9 9,83 21970,05 25,71 57461,85 3909341438408 18753,738 14,06 314241 | 4
10 Center for Prevention and Qutside Hospital Treatment of Addiction 121,35 PBT2 Scenariol 4312,779 9,83 1192,8705 25,71 3119,9085 [3909341438408 1018,2399 14,06 1706,18 | 4
11 Public kitchen 197 PBT2 Scenariol 7001,38 9,83 1936,51 25,71 5064,87 3909341438408 1653,014 14,06 2769,82 | 4
12 JU Jasmin - kindergarten 361 PBT3 Scenariol 5732,68 3,13 1129,93 0 0 8174342105263 2822,0938 9,9 35739 |3
13 High school of agriculture and textile 851,4 PBT3 Scenariol 13520,232 3,13 2664,882 0 0 8174342105263 6655,7635 9,9 8428,86 | 3
14 Elementary schoal lliéi 1073 PBT3 Scenariol 17039,24 3,13 335849 0 0 8174342105263 8388,1069 9,9 10622,7 | 3
15 Elementary school Cim 608 PBT3 Scenariol 9655,04 3,13 1903,04 0 0 8174342105263 4753 9,9 6019,2 | 3
16 MC Pavaroti 1500 PBT4 Scenariol 11805 3,8 5700 0 0 2,43370907135( 48650,564 10,4 15600 |16
17 Kindergarten Kuéa od kamena 541 PBT4 Scenariol 4257,67 3,8 2055,8 0 0 [2,43370907139( 17546,637 10,4 56264 |16
18 Elementary school "Omer Maksumic” Podvelez 1200 PBT4 Scenariol 9444 3.8 4560 0 0 2,433709071390 38920,451 10,4 12480 (16
19 JU Zvontié - kindergarten 300 PBT4 Scenariol 2361 3,8 1140 ] 0 12,43370907139( 9730,1127 10,4 3120 |16
20 JU Sunce- kindergarten 435 PBT4 Scenariol 3423,45 3,8 1653 0 0 2,433709071390 14108,663 10,4 4524 |16
21 Gimnasium fra.Grge Marti¢a 2300 PBT4 Scenariol 18101 3,8 8740 ] 0 12,43370907139( 74597,531 10,4 23920 |16
22 High school of medical/health care Sestre milosrdnice 1887 PBT4 Scenariol 14850,69 3.8 7170,6 0 0 [2,433709071390 61202,409 10,4 19624,8 (16
23 High school of construction and architecture Jurja Dalmatinca 2400 PBT4 Scenariol 18888 3.8 9120 0 0 2,43370907139( 77840,902 10,4 24960 (16 |Z|
| » ..| Medium retrofit Major retrofit Deep retrofit Prioritization | Projection_Base-case | Projection_Minor retrofit Projection_Medium retrofit Projection_Major retrofit Projection_Deep retrofit ... I I
e e . . . mn /= m - —
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PLUG IN tool, steps for implementation

1) Classification of public sector buildings in Mostar (10 PBT in Mostar). Criteria - use of space,
building year, cultural heritage, size, systems installed...)

2) Definition of one ambassador building for each typology

3) Detailed energy audit of ambassador building with four types of renovation scenarios (small,
medium, large and NZEB renovation scenario)

4) Calculation of energy, environmental and cost indicators for ambassador building
5) Replication of results to other buildings

Goal: All public buildings have defined indicators and total values for energy, environment, and
finance results for four refurbishment scenarios

TIMEPAXZ 14




Weight factor Measures
49. Annual electricity cost savings - % 40 %
36. Total annual avoided CO2 emissions - kg/yr 40 kg/yr
25. Total annual primary energy savings - % 20 %
1. Total annual primary energy consumption - KWh/m2/yr 0 KWh/m2/yr
6. Annual consumption of fossil fuel - kWh/yr 0 kWh/yr

Option Penalization (£ 30%)
Building Typology |PBT1 0%
Type of Retrofit Deep retrofit 30%
RES RES 30%

Minor retrofit

Medium retrofit

Major retrofit

Deep retrofit

SIS [S|S[3[3€2€€| 3¢ (3¢ (223 (3¢ (¢

SIS [K]|4(3[3€3€3€| 3¢ (3¢ (3¢ 3¢ 3¢ (3¢ (¢

SKSSKSSR R XKSKSS(XK

A SANLNL LN NN 4b JL LN NN
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Relative retrofit area annualy 3% %
Total floor area 109.007 |m?
Retrofit area annualy 3.270|m*
Combination Year 1 2 3
Minor 15% |Floor area retrofited m* 7.725,00 3.806,93 4.376,89
Medium 30% |Anualy investment NC 4.802.715 1.315.765 2.106.058
Major 85% |Savings - currency MNC/a 37.466 31.155 19.784
Deep 100% |Savings- CO2 tCo2/a 100 84 66
Savings - kWh kWh/a 281.499 260.617 197.200
1{PBT10-Croatian Lodge "Herceg Stjepan Kosaca" - Deep| PETS - Elementary school llije Jakovljevica - Deep retro| FETS - Cultural Center of Mostar - Deep retrofit
2 PBTS - Mosport - sport hall - MHH - Deep retrofit PBT10- National Theater - Deep retrofit
120
100
80
:; 60
40
20
0
Minor retrofit Medium retrofit Major retrofit Deep retrofit

49. Annual electricity

cost savings - %

m 1. Total annual primary
energy consumption - KWh/m2/yr

TIMEPAXZ
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36. Total annual avoided CO2 emissions - kg/yr

6. Annual consumption of fossil fuel - kWh/yr

>

25. Total annual primary
energy savings - %
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Perspective and converging views from City of Mostar.
Positive aspects:

e Possibility to plan and monitor renovation of public building sector

e Visual ion of results

e Integration of developed planed in SECAP

e Validation and verification of implemented energy efficiency measures

e Negative results:

e Building refurbishment is not going according to plan (local particular interests)
e The developed plan is not yearly updated

Planned actions

e RE-plan the refurbishment of buildings according new situation on site
e Integrate the new plan in SECAP (in development)
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IMPULSE_FINANCIAL_Scheme_ steps for implementation

Possible financing of renovation plan calculated with the KPls processor (plug-in tool) regarding
the gradual energy upgrading of the public building stock

1) one loan at the beginning (total investment required)

2) one loan per year over the duration of the renovation plan.
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IMPULSE_FINANCIAL_Scheme_ steps for implementation

INSTRUCTIONS FOR EACH WORKSHEET

SHEET: Hypotheses
On the first sheet, different colored cells need to be completed according to your renovation plan:

- Yellow cells are results from previous deliverables (D3.4.1 and Plug-in tool) that need to be copy/pasted.
- Blue cells are general hypotheses about interest rate, inflation, ...
- Orange cells are financial information about your pilot city that needs to be completed for each year of SEAP duration.

Results from previous deliverables — Yellow cells
1. Total Energy Bill in field Hypotheses!H3

D3.4.1 KPI

Sheet: “Projection_Base-case”

Cost indicator: “Annual total energy-related operational cost” in NC/yr
Field: total for the whole initial sample - V114

2. Renovation plan

D3.5.1 PLUG-IN TOOL

Sheet: “MCA-ANNUAL RANK”

Fields:
- Floor area retrofitted, annual investment, savings — currency = E6:X8 in field Hypotheses!D50:W52
- Savings — kWh= E10:X10 in field Hypotheses!D53:W53

General hypothesis — Blue cells
For your simulation, you need to estimate financial data during SEAP duration:

- Interest rate of the loan

- Energy discount rate

- inflation /year (NC)

- Annual increase of public body budget (%)

- Loan duration / years in public body planning — The duration cannot exceed 20 years

- Annual increase of loan rate (for multi-loan simulation you can either enter a different loan rate each year or]
increase every year your loan rate with this indicator)

TIMEPAXZ 19




IMPULSE_FINANCIAL_Scheme_ steps for implementation

Your city financial information

The last entries regard your pilot city budget for building renovation and possible subsidies you need to estimate for each|
year investment.

- Budget of public body over SEAP Duration = equity capital

- European subsidies

- National subsidies

- Regional subsidies

- White certificates

- Interest rate of the loan (different each year) - you can use a different known value each year or use the formula with
% annual increase of loan rate

/\ For each entry: Sum of annual investments or subsidies must be equal to total over 20 years /!\

SHEET: All in one loan + Works
This worksheet shows expense each year of SEAP through financing all renovation plan with one loan.
The tool calculates loan capital and interests every year and the energy bill after renovation works.

It can be compared graphically and with the results table to energy bill baseline (no renovation works, only updated with
inflation each year).

SHEET: One loan + Works per year

This worksheet shows expense each year of SEAP through financing renovation plan gradually with multiple loans and
doing parts of renovation plan every year.

The tool calculates each loans capital and interests every year and the energy bill after renovation works.

It can be compared graphically and with the results table to energy bill baseline (no renovation works, only updated with
inflation each year).

SHEET: Comparison
This worksheet aims at comparing each financing through SEAP duration.

It presents calculated total expenditures (capital + interest + energy bill after renovation works) every year and
accumulated with both financing and also energy bill baseline.
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Financing 1 complete loan over 20 years

Each year expenses - 40 years

18.000.000,00
16.000.000,00
14.000.000,00
12.000.000,00
10.000.000,00

8.000.000,00

6.000.000,00

4.000.000,00

2.000.000,00 | | | |
0,00
12 13 14 15 16 17 18 19 20 21

1 2 3 4 5 6 7 8 9 10 11 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39

mmm Capital mm Interests Energy bill After renovation works — e=====Energy hill Baseline
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Financing 20 annual loans over 20 years

Each years expenses - 40 years

18.000.000,00
16.000.000,00
14.000.000,00
12.000.000,00
10.000.000,00

8.000.000,00

6.000.000,00
4.000.000,00

2.000.000,00

1 2 3 4 5

14

mmm Capital e Interests Energy bill After renovation works s Energy bill Baseline

16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33

34 35 36 37 38 39

7 8 9 10 1
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Comparison

Each year expenses - 40 years

18.000.000,00
16.000.000,00
14.000.000,00
12.000.000,00
10.000.000,00

8.000.000,00

6.000.000,00

4,000.000,00

2.000.000,00

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 3 36 37 38 39

e Financing 1 complete loan over 20 years + 20 years after e Financing 18 annual loans over 20 years + visualization over 40 years Energy bill Baseline
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Comparison — cumulative

Accumulated expenses - 40 years

300.000.000

250.000.000

200.000.000

150.000.000

100.000.000

50.000.000

1 2 3 4 5 6 7 8 95 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39

e Financing 1 complete loan over 20 years + 20 years after == Financing 18 annual loans over 20years + visualization over 40 years Energy bill Baseline
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TIMEPAC

If you would like more information,
please contact us at

Thanks for your attention!

TIMEPAXZ



	Slide 1
	Slide 2
	Slide 3: A tool for defining an annual public sector building renovation plan 
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8: Building classification – base case scenario 
	Slide 9
	Slide 10: KPI for all scenarios, ambassador buildings
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25

