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How AOPTI MUSO al/2)cYPTIMUS |

Optimus Rating Chart: Example V You c a n onprove something if
you cannot measure it.

V In an ordinal scale, how
AnOPTI MdhSity?

V Assess the performance before
(ex-ante) and after (ex-post) the
implementation of any beneficial

action (e.g. OPTIMUS DSS).

Very High

Very Low Ex-ante

Insignificant 448
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How AOPTI MUSO &/2)cUPTIMUS |

SCEAF ai ms toEmkigy ect ASmart

Citeso t o ener gy o ptdx-anteZnadx-postn by
highlighting the strengths, the status of a City, in

vulnerabilities and the relation to energy
optimization, compared

with the AOPTI M
city, which is the city

opportunities arising, given the
existing energy strategy,

environmental policy, municipal that achieves the best

facilities and related infrastructures of performance in all

each city. proposed indicators.
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Structure of the Framework (1/2)

Evaluation Axes

OPTEMUS

Political Field of
Action

How ambitious
am |?

Energy &
Environmental
Profile

How energy
efficient am 1?

Related
Infrastructures
& ICT

How NnNSmar

energy savings and
environmental
commitments/ targets,
Funding
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RES, Energy Efficiency,
CHP plants, energy
storage, CO, emission
levels and energy mix

ICT, automations,

monitoring & forecasting
systems, social media and

energy cost
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Structure of the Framework (2/2) ©OPTIMUS

. : Energy & Related
Political Field of nergy
Action Environmental Infrastructures
Profile & ICT
V Energy saving V Energy consumption V Monitoring systems
2 targets intensit
E J Y BEMS &
— V CO, emission V  Energy production via automations, Smart
o targets RES Meters and ICT
- . solutions
V Efficiency at V Energy conservation
fulfilling targets _ _ V Forecasting systems
Air pollution
V  Funds devoted for V Social media

energy efficiency V  Network efficiency
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SCEAF at Different ) OPTIMUS

| evels

» Data Aggregation
/

V Same
Philosophy

V Same
Methodology

V Same Axes

V Modified
indicators
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SCEAF Axes
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City Level SCEAF (1/3) OPTEMUS

1. Political Field of Action Axis

1.1 Degree of ambition

1.1.1 | CO, reduction target in municipal buildings till 2020 (Num)

1.1.2 | Energy consumption reduction target in municipal buildings till 2020 (Num)

1.1.3 | Peak electricity demand reduction target of the city till 2020 (Num)

1.1.4 | Renewable energy sources in the final use target in municipal buildings till 2020 (Num)

1.2 Efficiency at fulfilling targets

1.2.1 | Medium term results for CO, reduction in Municipal Buildings (Num)

1.2.2 | Medium term results for energy consumption reduction in Municipal Buildings (Num)

1.2.3 | Medium term results for peak electricity demand reduction in the city (Num)

1.2.4 | Medium term results for renewable energy sources in the final use in Municipal Buildings (Num)

1.3 Asset management

1.3.1 | Cost reduction for electrical energy needs in the city (Num)

1.3.2 | Cost reduction for natural gas needs in the city (Num)

1.3.3 | Level of switching energy providers (electricity/gas) (Ling)

1.3.4 | Funds devoted for renewable energy sources & energy efficiency (Num)

WWW.OPTIMUS-SMARTCITY.EL % ég!‘
R &




City Level SCEAF (2/3)

2. Energy and Environmental Profile Axis

2.1 Energy consumption intensity

211

2.1.2
2.1.3
2.1.4

2.1.5

2.1.6

Energy consumption reduction in city per
capita (Num)

Percentage reduction of fossil fuels in energy
mix (Num)

Percentage of electricity in energy mix (Num)

Energy consumption reduction in public
transport per capita (Num)

Energy consumption reduction in municipal
fleet per capita (Num)

Energy consumption reduction in Water
treatment units, Recycling centers,
Composting plants and Sewage treatment
units per capita (Num)

2.2 Energy production via Renewable technology

221
2.2.2
2.2.3

Installed capacity (PV, Wind) (Num)
RES production intensity (Num)
Percentage of RES in energy mix (Num)
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OPTEIMUS

2.3 Energy conservation features

Ability of storing electricity produced (electrical
2.3.1 ,
storage - batteries, hydrogen etc.) (Int)

Ability of storing thermal power produced

2.3.2 (thermal storage - boilers etc.) (Int)
2.3.3 | Cogenerating Heat and Power (Num)

Exploitation of weather conditions to optimize

2.34 energy performance in municipal buildings (Lin)

2.4 Network efficiency
2.4.1 | Efficiency of transaction (Num)

2.4.2 | Efficiency of transmission (Num)

243 Reduced heat losses from district heating

network (Num)
2.5 Ambient air pollution

2.5.1 | Emissions reduction per capita (Num)

2.5.2 | Reduction of CO2 Emission intensity (Num)
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City Level SCEAF (3/3) OPTEMUS

3. Related Infrastructures and ICT AXxis

3.1 Level of integration of automations,

_ : o 3.3 Forecasting systems
Smart Meters and ICT solutions in Municipal

Buildings 3.3.1 Forecasting energy consumption (Ling)
311 Environmental  Monitoring  Systems 3.3.2 | Forecasting temperature (Ling)

(L_mg) : - : 3.3.3 Forecasting CO2 levels (Ling)
3.1.2  Air pollution Monitoring Systems (Ling) Scheduling huge energy demanding
3.1.3 BEMS (Ling) EXE. operations (Ling)
3.2 Level of integration of automations, 3.4 Exploitation of Social media
Smart Meters and ICT solutions 3.4.1 Municipal Busdings surveillance
321 Controlled outdoor lighting on roads strategies (Ling)

(Ling)
3.2.2 Smart meters and automations (Ling)
System providing pricing information
(Ling)
3.2.4  Multi-carrier energy network plants (Ling)

3.2.3
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Building Level SCEAF OPTEIMUS

1. Political Field of Action

1.1 | CO, reduction target in municipal buildings till 2020

1.2 | Energy consumption reduction target in municipal buildings till 2020

1.3 | Renewable energy sources in the final use target in municipal buildings till 2020

1.4 | Medium term results for CO, reduction in Municipal Buildings

1.5 | Medium term results for energy consumption reduction in Municipal Buildings

1.6 | Medium term results for renewable energy sources in the final use in Municipal Buildings

1.7 | Funds devoted for renewable energy sources & energy efficiency  3.Related Infrastructures and ICT

2. Energy and Environmental Profile 3.1 | Monitoring Systems, BEMS and BACS

2.1 | Energy consumption reduction in municipal buildings 3.2  Energy Monitoring Systems
2.2 | Percentage reduction of fossil fuels 3.3 Forecasting systems

2.3 | Average CO, emission factor ' 3.4  Level of switching energy providers

2.4 | Renewable Energy Sources (RES) production intensity i e o Gy ReaiE i

Ability of storing energy produced (thermal storage, electrical | 3.5 municipal building

2.
° storage)

2.6 | Cogenerating Heat and Power 3.6 Existence of social media

2.7 | Energy performance and envelope efficiency of the building 3.7 Building management action plans influenced
- by occupants preferences
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OPTIMUS Rating Chart (1/2) OPTIMUS

Calculated score per axis

OPTEIMUS -

OPTIMUS City .

Highest score in
every indicator

Political Field of
Action

Energy &

Specific score in Environmental Profile

each indicator AN

Related
Infrastructures & ICT

City under Evaluation

luE-%]
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OPTIMUS Rating Chart (2/2) OPTEMUS

ANOPTI MUS R a tsuppogts tle ltlassitication according to the rating
resulted from the analysis, based on the following linguistic term set:

S = {s, = Insignificant (1), S; = Very Low (VL), S, = Low (L), S; = Medium
(M), S, = High (H), S; = Very High (VH), S; = Optimus (O)}

<

Results can be presented transparently;

Are easily understood by the experts, since the SCEAF main outputs are
words;

V Include also the numerical value that depicts the difference between the
numerical value and the index of the closest linguistic term (no loss of
information).

<

Herrera ., Martinez L. An approach for combining linguistic and numerical information based on 2-tuple
fuzzy representation model in decision-making, International Journal of Uncertainty, Fuzziness and
Knowledge-Based Systems 8 (5) (2000) 539-562.
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OPTIMUS SCEAF Tool (1/6) OPTIMUS

‘ Fill SCEA'_: Evaluation
questionnaire ‘
w Visualization

(\I./) PT H M U S 20 ’ : ~ Solutions
Q’SCE AE., - / sorted according to their 2Tupples

Data Collection

&
S

http://sceaf.optimus-smartcity.eu

SCEAF methodology
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http://sceaf.optimus-smartcity.eu/

OPTIMISING JSE IN CITIES THROUGH

SMART DEC EM

OPTIMUS SCEAF Tool (2/6) OPTIMU

PORT

Home SCEAF Submissions

Welcome to SCEAF Tool

SCEAF (Smarnt Cry Energy Assessment Framework) with an

framework for assessing the

performance of a City in terms of energy optimization and energy cost minimization. Using appropriate

w
3
o
w

three

s. the progress of a city in that direction can be revealed by analysing and evaluating nd ex-post status acros

axes: 'Political Field of Action’, ‘Energy and Environmental Profile’ and ‘Related Infrastructures and ICT. Although the framework

signed for the evaluation of the city as a whole, it can be also ¢

tomized per sector, such as municipal buildings, providing more

focused informatior

This web-tool was developed, incorporat ng the cus

mized Municipal Building Level SCEAF. The tool includes the questionnaire (as input

automatic calculation of the indwvidua

re. More specifically, the OPTIMUS SCEAF Tool consists

e
ree main pages

« Inthe first page (Home), a short description of the SCEAF and the dev

’ - ~ \
oped ool purposes is provided, as well as the ability of creating n H O m p @ e
.

an account for a municipa n. f an account is already available

£
« The second page (SCEAF) indudes the SCEAF questionnaire, where the user can import data of municipal buildings for a given year to

them

Describes the purpose of
both for each individual bullding and for the total of the municipal buildings, as well. Moreover, a comparison between the results o
different years is provided, givin vy user the ability to observe the progress (ex-ante & ex-post eval on) and investigate
whether the environmental and energy saving targets set have been achieved t e f ;CI :AF an t e

The SCEAF Tool can handie as input the multidisciplinary indicators of different

ypes (numerical & linguistic) and imple ts successfully

R aolton s present tool, while a user
can create an account or

e phases of the Herrera and Martinez aggregation process for dealing with heterogeneous contexts

transformation into 2-tuple). SCEAF Tool is developed using various open

urce tools and it contains 3 s

visualization mechanisms and a MySQL database. Web pages are built using PHP language and are equipped with JavaScript in o

provide responsive

rt, please login OF Create a new account now

signin.
- nin Create account
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OPTIMUS SCEAF Tool (3/6) OPTEMUS

OPTIMUS

@SCEAE,,

NSCEAFO page.

SCEAF questionnaire
form, in order to collect
data for the evaluation
process.
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OPTIMUS SCEAF Tool (4/6)

GOPTEMUS

&SCEAF,,

Home SCEAF Submissions

All submissions
Savona - Comparison of each building in year 2014

-

sorted according to their performance
n oll indicators

Best solution: School

Political field of action

IIIIIII or School
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ASubmi ss pager s O

It provides the results of
SCEAF (Total and per
SCEAF axis) both for the
each building imported
and for all the municipal
buildings as a whole

OPTAMUS



OPTIMUS SCEAF Tool (5/6) OPTIMUS

OPTIMUS Pilots - Final Scores

Optimus RatingScale Pilot Savona = Zaanstad Sant Cugat

Optimus(O) Axis 1;
APolitical L-0.38 VL -0.17 VL - 0.03
Actiono
AXis 2:

AEne&gy VL-018 VL +0.49 VL -0.35

Environmen

VeryHigh (VH)

Axis 3:
VeryLow (VL) ifRel at ec VL - 0.32 VL +0.12 L +0.23

Il nfrastruct

Insignificant (1)

Total Score VL +0.21
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OPTIMUS SCEAF Tool (6/6) OPTEMUS

OPTIMUS Pilots - Comparative Analysis

Axis of Evaluation: Political Field of Actions Axis of Evaluation: Energy and Environmental Pr|  Axis of Evaluation: Related Infrastructures and ICT
Optimus Rating Chart Savona | Zaanstad |Sant Cugat Savona | Zaanstad | Sant Cugat Savona @ Zaanstad | Sant Cugat
Optimus
L g
o

Political Field of Energy & Related
Action Environmental Infrastructures

Profile & ICT
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OPTIMUS Tracker (1/7) OPTEMUS

What is the potential of the city / building for optimization?

OPTIMUS Tracker constitutes a web tool for the energy managers, in
order to assess the potential of the city / building for optimization and
identify specific buildings where the OPTIMUS DSS can be applied
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