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OPTIMUS

The challenge: cities are increasingly hungry for energy

ACi ties consume over 2/ 3rd M h e
Athey are the largest emitters of greenhouse gases;

Aand can influence over 70 % of the total ecological footprint.

And with 6 out of 10 people expected to live in cities by
2030, urban energy demands are continuously growing
(WHO).
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OPTIMISING ENERGCY USE IN CITIES THROUGH
SMART DECISION SUPPORT SYSTEMS

Using city data to make smart energy decisions

Local authorities are uniguely placed to play a key role in the
European and national goals of developing a low-carbon economy:

Ahave a huge sphere of influence and a duty to promote the social,
economic and environmental well-being of their community.

Aas permanent bodies that plan for the long term

Aa number of data sets available

Aportfolios include many types of building,
each which use significant amounts of energy
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OPTIMISING ENERGCY USE IN CITIES THROUGH
SMART DECISION SUPPORT SYSTEMS

> Energy is one of the largest
controllable overheads in many
local authority buildings
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The OPTIMUS approach @)PTWUS

using city dat a-sdviogdatsikns in publia buidingsner gy

M~

The OPTIMUS project aims to design, develop and deliver an integrated ICT platform
that will collect & structure open data sets to recommend the best energy-saving
opportunities available in public buildings.

1.

The city assessment
framework

" Training sessions
for other cities to
implement the DSS

2 Developing the
Decision Support
System (DSS)

Piloting the DSS

three cities

Savona, Sant Cugat,
Zaanstad
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The SCEAF Model OPTIMUS

Smart City Energy Assessment Framework
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http://sceaf.optimus-smartcity.eu
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Developing the DSS (1/8) Sﬁ")?TWUS

éan overview of t he architecture

OPTIMUS DSS will be fed with data sources from multiple domains and it
will support the short-term energy action plans of municipal buildings.

OPTIMUS Decision Support System (DSS)

e |

Weather De-centralized Social Energy Renewable
forecasting data Feedback pricing energy sources
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Developing the DSS (2/8) OPTEMUS

Module 1: Weather Forecasting

(W Lals @S

Weather can heavily affect energy consumption in a city
(e.g. heating/cooling in public buildings, energy use in
\_ J/ public venues and stadiums, etc.).

By collecting data from weather forecasting we can develop accurate energy-demand
models and map consumer behaviour related to the selected public buildings, which in
turn can be used to help plan and optimise the energy use in the future.

Some of the most relevant parameters that will be taken into account include:

Wind speed & direction Period of irradiation
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Developing the DSS (3/8) OPTEMUS

Module 2: De-centralized Data

Lol @S

Energy monitoring requires a clear definition of the
boundaries of the considered systems and a proper
classification of the captured energy data.

Data considered within this module can be distinguished in two main categories:

Static data Dynamic data

A Building dimensionsA Indoor temperature from t
A Building materials;A Indoor h psychrdneterg; f r om

A - Building destinatiof;Electricity consumption f
A Occupancy; A Natur al Gas consumption f
A Appliances consuminfg ®Herchdli cfiltoyws from cal or |
A lnstrumentations (eA gocddm@adrcys efnirisomspriesence
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Developing the DSS (4/8) OPTEMUS

Module 3: Social Feedback

Lo @

Information provided by building occupants can assist the
energy managers in adjusting thermal comfort parameters,
in order to optimize energy use and maintaining comfort
levels in accepted ranges.

The idea is to use input from occupants of the building, reflecting their opinion about
comfort levels in the buildings to help decide what action needs to be taken.

] Thermal Comfort Validator, a tool that evaluates thermal comfort at a 7-level scale.

GOPTEIMUS

TCV Thermal Comfort Validator

http://validator.optimus-smartcity.eu
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Developing the DSS (5/8) OPTEMUS

Module 4: Energy Prices

e

This data- capturing module extracts real-time data on
energy prices available from energy providers within
the local markets.

Prices will be evaluated for the following energy types:

A Thermal energy (Solar Thermal Energy, District Heating, Natural Gas, Biomass, LPG, others);
A Electricity (PV Energy Production, Wind Energy Production, National Grid Electricity, others).
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Developing the DSS (6/8) OPTEMUS

Module 5: Energy Production

e

This module will collect data on the production of energy
from renewable energy facilities available in the city and
will match them with the energy demand profiles in order
to propose the optimal energy management solution.

The energy production is classified according to the kind of source (solar, wind, water
power, renewed biomass, etc.) and the kind of energy produced (electricity, heat).
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Developing the DSS (7/8)

The user interface

OPTAMUS

OPTIMUS DSS 1T Sant Cugat

Logged as: David Hernandez | Log out | | Sant Cugat > List of buildings |
Sant Cugat Y % T Bis0sep Piiig i Cadalatail
"7 ® o
""-'1.;‘,'(. .t ) “"L_ >
Buildings: 2 HENNE g ® Canret Pau Ca
Total surface: 18.593m2 el 0
Renewable generation: PV plant (23 MWh) % v £ o @
. dELgen S & W Ay Pla dar vr
Thermal power: 850 kW e 28 ALl del Viny o
Electrical power: 440 kW & ottt oA el ‘
. 3 Placa de v oo
Total energy consumption: 2157kWh/m?2 o o iciond ,\2@‘ 9
CO, emissions: 86kgCQO/m?2 ; 4 R
N -] =
Gl ¥
P b
= s P >
= ~ 0 = %
% e oo = ""g;’. =
Sant Cugat I ) PG e > L 3
Placa do £ e J & % [ws
User req uirements Town hall Status: No action required LLast action: 15/04 /2014 8:00
methods: Building description Configuration
Building use: Office
A User/ group Interviews egg:eoisésggﬁig%g\g&% Partitions Sensors Action plans
i Surface: 8.593m2 23 23 3
A Prototyping Floors: 6
Occupation: 350 employees, 400 visitors
A Use cases
Theatre Status: Action required Last action: 15/ 03 / 2014 8:00
A BramStormmg Building description Configuration
Building use: Cultural
Address: Plagade la Vila, 1 - .
Year of construction: 2010 Partitions Sensors Action plans
Surface: 9.593m2 8 11 2
Floors: 6
) tion: 35 employees, 800 visito
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Developing the DSS (8/8) OPTAMUS

The user interface

OPTIM

DSS i Sant Cugat

| Logged as: David Hernandez | Log out | | Sant Cugat > Town Hall > Action Plan: Optimum start/stop of the heating/cooling system |
Town Hall Action Plan: Optimum start/stop of the heating/cooling system Last forecast calculated:
Y ] Description:  Control of pre-heating/cooling of the rooms based on schedules and 9/11/20148:00
3
y weather forecasts
v : P Current week: Baseline week: Energy cost CO2emissions
3 '\ : 3 | <| > | asfoa/zo15| This week| | 13/10/2014 | [Baseline 1117000 KW  SAVING 436 Kg/m2 SAVING
T Display filters Basic profile (baseline) 450.000 KW 667.000 176 kg/m2 260
7] -Conling schedule floors 3 closed in the aftamoons 276.000 KW 841.000 108 kg/m2 62
. . 'V [ Heating schedule floors 2 and 3 clesed in the afternoons 177.000 KW 940,000 @ kg/m2 39
Building use: Office v/[Jeasetine floors 1, 2 and 3 closed in the afternoons. 123.000 Kkw | 994.000 5 kg/m2 21
Address: Plagade la Vila, 1
Year of construction: 2007 - : - )
Surface 8.593m2 Mon Tue Wed I Fri | Sat Sun | TOTAL
FIOOI’S' 6 START - STOP START - STOP START - STOP START - STOP START - STOP START - STOP START - STOP | Ener.Cost ¥
L - A GLOBAL BULDING PRODUCTION
Occupation: 350 employees, 400 visitors Tone im.opfion Sarisiop Tem Sarieop om Sorwop tem  Sansop fem]  sorsip fem Srisep m  Sarsop Tom
Baseline | 645 |20:45 645 | 2045 6:45 | 2045 645 | 2045 645 | 2045 6:00 | 12:00 700 | 12:00 o500 kwl|
Energy rating: D - - - okwl |
9y 9 q El selected | 700 [20:30 221700 (2030 | 700 | 2030 || 700 [ 2030 | [ 700 [ 2030 || 70 [ 1900 | 286500 KW I 1
Renewable generatiort PV plant (23 MWh) o w7}
Thermal power: 850 kW A EECHNES
. Zone cim, cotion _ startstop tey startstop tem  startstop ey  statstop fem  startstop tem startstop tem startstop tem
Electrical power. 440 kW 1 | Baseline| 645 [20:45 6:45 | 20:45 6:45 | 2045 6:45 | 20145 645 | 20:45 8:00 | 12:00 800 | 12:00 EEET [
Total ener consumption: 357kWh/m2 | || |.. 700 [20:30| **° [ 700 [2030| “*| 7:00 [ 2030 | **'| 7:00 {2030 |***[ 700 | 2030 | | w0 | 1100 | 2235500 kw[] |
aqy p selected [
. okw|!I]
CG, emissions: 86kgCQ/m2 A 2 | Baseline| 645 [20:45 6:45 | 2045 6:45 | 2045 645 | 20145 645 | 20:45 8:00 | 12:00 800 | 12:00 141.500% ]
. o . o kw [ !111]
selected | 700 |20:30 2% 750 [2030| “**| 7:00 | 20:30 | **| 700 [ 2030 |*** [ 700 | 20:30 | 2 22271500 KW II 1
O KW
1 Basaline 6:45 | 20:45 6:45 | 2045 6:45 | 20:45 6:45 | 20:45 6:45 | 20:45 6:45 | 2045 8:00 | 12:00 141.500 KW m
220 o 2. 220 e 2 220 |
..... Selected o kel Il
= 2 | Baseline| 45 [ 2045 6:45 | 20:45 6:45 | 20:45 645 | 2045 645 | 20:45 6:45 | 2045 800 | 12:00 141.500me
20 0 m 20 20 2 20 e
‘‘‘‘ Selected o ko] il
1 | Baseline| 4% | 2045 645 | 2045 6:45 | 2045 645 | 2045 645 | 20:45 645 | 2045 800 | 12:00 141.sooxwm
20 o 22 220 2 b7 e O KW
selected ';ﬂ hut
Basaline 6:45 | 20:45 6:45 | 2045 6:45 | 20:45 6:45 | 20:45 6:45 | 20:45 6:45 | 2045 8:00 | 12:00 136.500 KW m
. o . o kw [ 111]]
;;;; Sdected e : - 2 22530 (2000 | e mmgm [
1 Baseline 6:45 | 20:45 6:45 | 2045 6:45 | 20:45 6:45 | 20:45 6:45 | 20:45 6:45 | 12:00 8:00 | 12:00 136.500 KW rl
2 2 220 20 2 20 S
Selected 3m hul
zb 2 | Bassline| 545 [20:45 6:45 | 20:45 6:45 | 20:45 645 | 2045 645 | 20:45 645 | 12:00 800 | 12:00 141.500Kwﬁ
220 o 22 220 2 b33 20 oLy !
Selected 0 KW h 1
—— 272,600 KW 71500 KW 277500 KW| 282500 KW 271500 KW 29500 KW 47.smmmm
0 0 0 0 0 0 0
UL Selected 76500 m 76.500 m B7.500 m 116500 m .50 m 12000 m 0 m mmg m I_
0 KW 0 KW, 0 KW O KW 0 KW 0 KW 0 KW o kw] L]
hd FLOOR 2
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Piloting the DSS (1/2)

Meet the three pilot cities

This web-based decision support system
(DSS) will be tested and validated through
pilot applications in three different cities:

A Savona (ltaly),

A Sant Cugat del Vallés (Spain)

A and Zaanstad (The Netherlands).

OPTIMUS will have, by design, the
necessary degree of generalisation so as
to be easily adapted to cities with different
characteristics.
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o Zaanstad
+| (Netherlands)

Savona (ltaly)

Sant Cugat del Valles
(Spain)
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Piloting the DSS (2/2) OPTIMUS

The process

Baseline review using SCEAF
2 &
—
. O ") g

Proposed actions for energy optimisation
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Task 4.1

Application of Smart City ex-ante Assessment @PTEMUS
Framework on the cities ETIMISING SNERCY USE N CITiEs THROUGH

A Meetings with:

Vv
V
Vv
V

A Information Collection:

V
\%
\%

Checklist of documents:

Pilot site visits +Savona (1/2)

The Energy Manager of Savona Municipality

ARE Project Manager i in charge of Savona SEAP
School Director

School Thermal Plant Manager

Mu ni c i mreelgy profilédstargets set
Technical characteristics of installed equipment
Sc h o copedasng schedule

Colombo-Pertini school energy profile summary

A version of Savonabs SEAP

Energy bills and records, thermal and electricity, past 3 years

Participation from:

Energy Certificate and building plans of school NTUA '1$332/21,BOLITO, IPS

Operating schedule of school and gym
Technical datasheets of boilers, heating pump, A/C, PV plant
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