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Smart grids & microgrids
Real-time multi-agent based platform

Living demo building
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Smart grids & microgrids
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Smart grids & microgrids

DREAM-GO - Enabling Demand Response for short and

"]" :iF“ \F‘“ ﬂn real-time Efficient And Market Based smart Grid
: Ay ¢ === m= tion - An intelligent and real-time simulation
, N=Em ~—mwm m OPera g

L | |l »&.A""g! Y AP

approach
» Begin: 01.Feb.2015; Duration: 4 years

» 5 EU partners (2 academic/R&D + 2 companies); 1 US
partner

3

MARIE CURIE 7 = e Coordinator: GECAD

FUSE-IT: Facility Using smart I \ D I o0 l I l I D E

iF unn 0)) Secured Energy &

Information Technology smart distributiom grid

GREEDi: Plataforma inteligente e

segura para Gestdo de Recursos DOMINOES - Smart Distribution Grid: A Market Driven Approach
m Energeticos em Edificios de grande for the Next Generation of Advanced Operation Models and
Dimensédo Services
» - PORTUGAL * Begin: Oct.2017; Duration: 42 months
u ITRAZ ’6'2020 * 8 EU partners (4 academic/R&D + 4 companies)

EUREKA
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Real-time multi-agent based platform
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Real-time multi-agent based platform

OPAL-RT
Facilities (Building: ™S or
rices
N, Lab) OPAL-RT /
Resource D Markets
ﬂ (Building: 1) Simulated
[ | Facilities
Agent/Player
Java Agent O Jroe
Simulated Development Management Web Service
Facilities Applications
Framework PP o Gateway
5 Energy Analyzer
OPAL-RT (JADE) OPAL-RT
Simulated
Mt Facilities
(Building: ;
F)
N . Contracts
s Resource OPAL-RT
] Simulated (Building:

Facilities N, Left)

OPAL-RT
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Real-time multi-agent based platform

B

Ontalogy Service  Registration Service
% SRAM

Security Service

Historical Data

Transaction Service

Ontologies Systems

3

|

|

|

|

|

|

I
| ‘ External
L)

|

|

|

|

|

|

|

— ——

4 Real-time

Tools : Data
Control | T

\ 'y - I
/4 Semantic communications
\ —
N @ ,/ == == == GECAD Tools
b ~ - -

AiD-EM - Adaptive Decision Support for Electricity Markets negotiations
MASCEM - Multi-Agent Simulator of Competitive Electricity Markets
MASGriP - Multi-Agent Smart Grid Platform

IDeSMAS - Intelligence and Decision Support Multi-Agent System
PLCMAS - Programmable Logic Control Multi-Agent System
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Living demo building

Microcontroller jlegily
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DB Storage
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Living demo building

)

Zonel Zone 2 Zone 3

Controller Board of SCADA
(3 Distributed PLCs, and 1 Main PLC)

gecad @S ®  coWPERE, 193520 HE



Living demo building

& 20/ 9/2017-11:45:2

* Temperature Outside
* Light Outside

'~ —
3725 (W)@ 4705 (W) E \_J 20 °COut

Zone 1

Corridor

Zohe 2

Zone 3

Sockets| 350 | (W)
HVAC [0 ]
Lights [ 0 |0

[22 ] ¢O

(%)

4 Energy meters

[0 | o

Sockets| 0 | (W)
HVAC [324 | W)
Lights [1261] (W)

: [84 ] %)

Sockets [1170] W)
HVAC (W)
Lights AN

Sockets| 950 | (W)
HVAC [0 ]
Lights [ 250 ] 0

Presence 1

coz2 (%)
voc (%)
IR )

O [35] o

(%)
voe (%)
& €C)
O 341

[100] (%)
) 'E{

Presence

(%)
(%)
& ¢C)
O 1]
A 377 (%)

Presence

N101

N109| Cerrider

19 DALI controllable
lighting spots

q:

T

N103 N‘|02

L 11/1111177)
SLEEC e

E co2

. vocC

o Temperature
. Humidity

. Light

o Presence
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Living demo building

19:26
gecad.isep.ipp.pt

No SIM =

@ N103 - Office Room
@ Dali

All lamps (%)

@ N104 - Server Rocom

@ N105 - Office Room Lamp 1 (%)

® N106 - Office Room
& N107 - Office Room
® N108 - Office Room
@ N109 - Office Room
® N110 - Kitchen

@ N111 - Office Room

@ N112 - Laboratory

® N113 - Laboratory

& EnAPlug & EnAPlug -

N114 - Laboratory
Water Heater
N115 - Laboratory
& Control

@

N116 - Office Room ¥ Active

ow

Common Areas - Left

Common Areas - Right

Smart Control

gecal @D ®

Precrch Group an Inteugens Enguoenng and Compete
for Advonced Insovataon and Deveiopment

¥ Reactive

0 var

192.168.2.199

Lamp 2 (%)

Q@ @ oo

@ Individual Control

Send

Lamp 3 (%)

@

& Temperature

43.06 °C

¥ Voltage

2321V

¥ Current

0A

% 100% ()

Lamp 4 (%)

@

2018-04-09 19:26:13.283

N109 - Office Room

N110 - Kitchen

N111 - Office Room

gecal @D @

For Advired st G0t Beveioprrent

C2C click to Control

< % 100% B 4

!

19:27

gecad.isep.ipp.pt ¢ rﬁ

-Moodle  ISEP-PADs ISEP-Portal GOOGLE Translate Office 366 GECADCloud Dropbox .o
gem... ac.els-cdn... imdb the I... FCT emite... Www.unite... Login| Tr... ) Click to...
1 Login as v
) Luminosity & Temperature ¥ Total Consumption
¢ Individual Control
Lamp 1 (%) Lamp 2 (%)
12 12
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Living demo building

Power Consumption (W):

Zone 1:
HWVAC: e
Light: L3 ]
Socket: IEETEE ©
Total: o
Zone 2:
HVAC: IFEEEEIE ©
Light ENEEXTHE ©
Socket: 1]
Total: o
Zone 3:
HVAC: I ©
Light: NN ©
Socket: ERTZAN ©
Total: EEYEEE ©
Zone 4:
HVAC: EEZCTEE ©
Light: o

Light Intensity (%6):

N102 (Zone 1): o
N105 (Zone 2): L: ]
N107 (Zone 3): D ©

Humidity (%):

N102 (Zone 1): T ©
N104 (Zone 2): IEEEEE ©
N105 (Zone 2): (D ©
N107 (Zone 3): IEEZCHE ©

CO2 (ppm):
N102 (Zone 1) L]
N104 (Zone 2): (1]

N105 (Zone 2): e

VOC (%): ©
N102 (Zone 1): D ©
N104 (Zone 2): IEEEED ©

Socket: TN © N105 (Zone 2): (XD ©
* Real-time GECAD’s Building N monitoring and alerts " it AN
(email, sms, application notifications) %g ios Eg::g;ig
* Real-time resource management -> Lighting, HVAC according gg gjf;;jomrg
to PV generation and simulated demand response programs ~ “7=2 o roduction (W): SRS ©
and business models =

» Uses GECAD forecasting and profiling algorithms (data-driven
intelligence)

* Uses Knowledge-based intelligence, namely BRICKS - Building
Reasoning for Intelligent Control Knowledge-based System

CSMPETE Py -
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Research Group on
for Advanced Innovation and Development

Thank you!
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