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SmartGen Project

The acronym SmartGen describes the project, financed by MISE (the Italian Ministry for Economic Development) and titled “Study, development and validation of innovative methods

and tools for the management of active distribution networks with generation from renewables sources”. Within the SmartGen project a centralized Distribution Management
System (DMS) for portions of electricity distribution networks, able to deal with optimization problems, power flow, voltage control, has been developed and implemented in
different test sites.

University of Genova - Microgrid DSO Medium Voltage network

The University of Genova (UNIGE) test site includes 16 Points of Delivery (PoD) at MV | | The MV network of AMAIE, DSO in Sanremo North-West of Italy, has been adopted as
level, deployed on the urban district in correspondence to the Faculties. Moreover, the | | test site. The power system is composed of 1 HV/MV substation, 10 MV feeders for 186
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site includes the LV Microgrid located at the Faculty of Economics and composed by: MV/LV substations and 17 MV users, a 470 kW PV plant and several others of smaller size
* 20 kWp of PV panels connected through two 10 kW inverters connected at LV level. The whole network has been modeled in the simulation
* 10 kW-12 kWh ion-lithium storage system environment (DIgSILENT) while only three feeders (equipped with measurement devices)
* |local load (building global consumption) have been modeled into the Smartgen DMS.
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DMS ARCHITECTURE

1. eXPert SCADA and DMS (in each test site, control room): field
monitoring, collecting and storing of measures, modelling of the
power system (CIM standard). . _Cg; IR
2. CIM server (Genova): CIM to hdc conversion, delivering the | d
requests of algorithms to the algorithm server, collecting the -
results, hdc->CIM conversion, delivering to DMS. Mtﬂg
3. Centralized Algorithm server (Genova): running the algorithms | =z | B¢
iIn MATLAB environment.
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Load Forecast (ALF) - 36h profile of consumption, based on ANN method. Generation Forecast (AGF) - 36h profile of PV plants production, based on weather forecast. State
Estimation (ASE) = distribution state estimation using pseudo-measures derived by load modelling. Optimal Programming (APO) - 24h set points for dispatchable devices as storage
systems and generators. Optimal Reconfiguration (AOR) - optimal switches status to reduce active losses. Reactive Loss Optimization (AWR) - tap changers and compensators
status to optimize reactive losses. Fault Location (ALF) - from PMUs analysis.

Results and Conclusions

[ . . . [ |Pagi nnnnnnn I Topolog Oggetii Diretin. Consol R.Guasti Trova Paraflelo Fifli  SUser |9tate Estimation|| ooooooooooo I| GEQ?QZ:;" I| DtITOS.S:tSiOn I| Dpt?o'weatrion I| ptli)rqfile_ I| Fault Location I|Raco?':fjiﬁgral?lat\on| HardCopy m m
* The SmartGen DMS has been successfully implemented in three different test sites, by the deadline of | ... Cosd a1 0 (25 v lar] e oo sl sl e EURTaa]
V4 4 7/ | AN 2,29 \3' 22222222222222222222222222222222 2014410729 ﬁ [ = SMARTGEN
nest [DiaGNOSTICA | | . & | Ciassne 201502 18:00:00 02:00:01 w043 | _‘@" Tzl 10 10 I‘ J_)
J|2T 14:51 FENDURO1 600.00 1 Nodo 0131 Durata Chiamata = VIDEQ 1

the project, September 2014. Nonetheless the SmartGen DMS is still running and provides valuable
additional information, useful for the local operators.

 The challenges faced during the project, as the adoption of the international standard CIM to model i NEREID!
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the electrical system or the issues of communication and security by interfacing with a primary Qf n Tg @
substation of an operating distribution network, have been fully achieved. : - 5, .
* The functionalities proposed have been tested on the real field and have provided significant scientific .
results that are published in technical literature. .
* Further developments of the project are now under evaluation. Tl b L) O
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