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Intelligent management systems for electrical
C)| energy consumers

b " |n the scope of smart grids

<t * Demand response

= |n face of the consumer’s own internal goals

= Interaction with external entities through the
automatic participation in demand response
programs

Dynamic scheduling for all energy
resources with little interference in the
comfort of users
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SHIM is part of a real-time management and
C)| simulation platform based on multi-agent

(li',

= systems

—

(.‘11

L Multi-Agent Smart Grid Simulation Platform
~ (MASGTiP) is a test platform that simulates a

competitive environment in power systems

—

= Real-time data acquisition with energy analyzers

= Direct load control through Programmable Logic
Controllers (PLCs)

= Physical and simulated loads can be included
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Dynamic Energy Resources Priority (DERP)

= Loads
= Distributed generation
= Suppliers

= Demand response events
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Multi Agent Smart Grid Tools
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One Office Building in ISEP campus
@ (30 users)
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Dynamic Energy Resources Priority (DERP)
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=:| * 5 analyzers -> real-time consumption data E===—SE
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Consumption and generation data
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Rooms and loads monitored by analyzer N1

Analyzer | Division Type Loads Quantity | Total Power (W) | Electrical Circuit
HVAC 1 1000 Pl
Fluorgscent lamp 4 232 Pl
: Compact lamp 2 36 P2
NIDL ) omee Py onitor 5 1357 P3
Compuier 2 Q50 P3
Laptop 1 o0 P3
HVAC 1 1320 Fl
N1 Fluorescent lamp 4 232 P2
N102 Office Monitor 8 2438 P3
Compuier 4 1900 P3
Laptop 1 o0 P3
HVAC 1 910 Fl
_ Fluorescentlamp | 4 232 P2
NID3 ) Omee Fy nitor 4 1311 P3
Compuier 2 Q50 P3
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Rooms and loads monitored by analyzers N4
()l and N5

< HVAC 2 1920 Pl
~
<1 Commen, | Fluorescentlamp | 4 232 P2
1 N4 Hall :
sl Services. | Compact lamp 2 36 P2
o Water heater ! 1500 P3
e HVAC ] 1000 Pl
[ ——]
Halogen lamp 2 50 P2
Compact lamp : 14 Pz
NS N110 | Kichen |Refrigzerator ] 130 F3
Coffe machine 1 1300 P3
Keitler ] 2280 F3
Microwave, ] 2250 P3
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Characteristics of the energy resources

Type Resources

(2]
Cooking PV
(6] (10)
Heat/cooling Cooler
(3) (7}
Lounge Office
(4) (B)
Classification
Permanent
(1)
Essential
(2)
Non-priority
(3)

ID Resources

Contral

Variable
(o)
Discrete
(1)

B|40dd 533IN053Y
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Resource scheduling during DR event: detailed
scheduling for each type of load
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Resource scheduling during DR event: scheduling for
each type of energy resource

Ny I Photovoltaic mmm PowerlimitfBy@he@rid) Injectedihlfherid = Optimizedilload

i. W“I .“lm

Q Q@ Q@ Q@ Q@ Q@ N Q@ 0Q® Q& & Q@ Q@ Q@ Q@
® S D LIPS SR SN I
@N»Nxxx,;»@@xx»wmw%%%vv

Time@hh:mm)




Case study

i
©
(7]
3

gecad‘%' @<

rch Group

f Adv ced Inna dD velopmen t

SNOILOVUY

o\

16

Analyzer N1 :
Initial and
optimized
consumption
for each load

group type

Powerdw)

PowergdWw)

= |nitial e Qptimized
600
N1_P1MVAC
400
200
0 ; ? v
N s@v@@v@o‘)@ﬁ?&v°$o°\$ﬁ9§§v°§o°&w 3 &0 $\'» VXQ ®0° Q'» Q@ $\<>° Q’» i@ ®Q° Q'» $\v° &
AL SRRSO IRAIRS I AR AN A S AR A S RS S NS
1000 .
N1_P2dlights
800
600
400
200 AL
0°$q9v@@$o°§\m°\§\u°$o°‘$'&$@$o°q®w QQ ®0 i 6\@ ®0° Q'» ®v° ®0° w: ®b‘° ®o° 6\'» Qv @
57 o 05-,\9*\,@,\9*\,«}\;}\,«},Q;',;»",Q;' NTORTORT AT AT A T T s R w W
600
N1_P3Bockets
400 _W“Mﬁ@w‘w
200
0 T T :
Q§Q§Q§Q§Q§Q\$Q§Q§Q§§® Q@gq@\ @ $\0®0$\ $\°®0® @ $\0$\ @Q$\
._0.{»&.9.(».&.9@».9@»0'»vg'\,voﬁ, S D &
37 o %,@,@,@QQQQQQNN»'»ﬁ,m%%% RIS
Time{hh:mm)



° ecad ‘ % ' RESEARCH GROUP §
Conclusions BISITE:
|
Research Group on Engi ing and Computing g
for Advanced Innovation and Development

= Dynamic scheduling of the energy resources
* The resources priority dynamically changes

* Interaction between the building and the
exterior (grid, suppliers, ...) is considered
enabling to minimize the operation costs

= Interaction with external entities through the
automatic participation in demand response
programs

The energy management system improves the

effectiveness of the consumer’s

e participation in demand response events

* Use of the available energy resources, according
to dynamic load priorities
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