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ASM Terni is a multi-utility company operating in the city of Terni, Umbria, in central Italy.

ASM acts as electric DSO, managing the distribution grid of the city of Terni, as well as providing
the local users with drinking water, natural gas and environmental services.

400 GWh supplied yearly
* 65.000 end users in the municipality of Terni (110.000 inhabitants)
3 primary and 700 secondary substations
e 60 MV lines (10 kV and 20 kV)

587 km of MV and 1.762 km of LV lines
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The WP follows the execution of 4
large-scale pilot activities, deploying
the BD4NRG semantic tools and
methods on different electric
networks, covering Low, Medium
and High Voltage.

* Two pilots are in the context of
Trasmission System Operators
(TSO).

* Two of them take place in the
Distribution System Operators’
(DSO) domain.
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Main WP activities:

Integration of the different data sources of each pilot case
using the semantic tools and methods of BD4ANRG.

Application of big data analyses to the integrated data
using the user-friendly environments and dashboard of
BD4NRG Toolbox.

Report the use of the tools and services with regard their
real-life process.
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BD-4-NET Pilots:

LSP1 Integrating off-grid data with Condition based Monitoring
for Enhanced Asset Maintenance [RDN, REN, UNINOVA, TS,
UBIMET]

LSP2 Cross-functional Integration of Grid Operation with
Predictive Asset Management [ELES, UNILJ, CS]

LSP3 Cross-Domain Cross-functional Integration of Predictive
Asset Management for grid Operation and coordination with

flexible EVs charging [ASM, EMOT, ENG]

LSP4 Cross-functional Predictive Asset Management for MV
Grid Planning [OEDAS]
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';°;.;::,,,,, o« LSP2: Cross-functional Integration of Grid Operation with
Predictive Asset Management
] Goa.ls: ) Development of advanced Maintenance

Yearly outage plan schedule
(3 weeks interval)

heduling Tool (MST
e Optimize the planning of TS maintenance Scheduling Tool (MST)

outages at various voltages: 400kV, 220kV e Database cleansing, alignment and overall !
and 100 kV improvement o
* Modernization, automation and * Preparation and harmonization of several DB l

digitalization of the outages scheduling into one BD4NRG database
process by leveraging on existing and

largely unutilized databases

Required outage duration per
week (hours)

* Ranking process (condition and priority)

*  Shift the maintenance from a time-based * Scheduling optimization
to a condition-based one .

* Increased level of coordination

Data utilization (asset-related and external)

Not fully
B Number of elements B Number of outages ® Aggregated outage duration N Periodical plan adaptation based on latest E
300 ) '
knOWIedge/SIgna IS Priority schedule
of externally fixed
200 * Reduction of outages number and -
. c i
cumulative duration —
100 * Yearly general schedule + 14-day detailed shifiable asses
plan
o =™ = - =N - * Development of asset indices calculation

2018 2019 2020 2022 MST

algorithms
400 kV OHL planned outage comparison &
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Maintenance crew info
- working schedule
- available personnel

L Crew availability and J

weather
check

Weather information
14 day forecast

S S

Available intervals in week
for outages
(hours)

N

assets

Required effortin. 5 Available

|

Assets scheduled
as conditions
dictate

week interval

Delay unavaiable
— effort in upcoming
week

4

Update yearly outage plan
with new asset shifts.




LSP3: Cross-Domain Cross-functional Integration of Predictive Asset BDA“
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UC1. Efficient management of flexibility resources for

. . ) UC2. Anticipated prediction of asset failures
supporting grid operation

Goals:

* Create atool to forecast the load
on power transformers

* Train a ML model that estimates
the ageing progression of the

Goals:

* Reduce grid overloads

* Increase the RES integration into the
distribution grid

* Optimize the management of EV charging

Infrastructure:

* District power grid with PMU on
selected secondary substations

* PV production facility

* 5 EV charging stations

sessions
* Realize energy production and consumption
forecast models that will allow the

power transformers in order to
implement condition-based

e 10 Electric vehicles
e About 40 real-time smart meters

* Implementation of a demand response maintenance

mechanism on Terni’s energy districts

( DATASETS \ DAY-AHEAD FLEXIBILITY RESOURCES I n fra St r u Ct u rei
oot * 10 secondary substations
) Too. | | —_  esass
Fan b SV
O — e T 7T transformers

forecasting o
model {

* 10 acoustic sensors
* 10 temperature and humidity
sensors

»| T " EVcharging | T Storage control !
\ scheduling model : method
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e 2 power quality analyzers




i’:{:ai?ii'."'.:.:'.". s MV Gri d P I anni ng

Goal:

* Reduce the occurrence of faults on MV lines

* Enhance and stabilize the power level

e Optimize the maintenance of the MV grid
operated by OEDAS, making it more condition-
based
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OEDAS is responsible for the electricity distribution of Eskisehir,
Afyonkarahisar, Usak, Bilecik and Kiitahya provinces.

Afyonkarahisar
Bilecik Eskisehir fr

Kiitahya

OEDAS Electricity Distribution Region

Implementation:

* Gather data from SCADA system and from AMR
(from those assets not monitored by the SCADA).

* Fine tuning of data: analyse the long-term
historical data in order to assess the accuracy of
shorter-term ones

* Training of a ML model, initially on one type of
power transformer, then including different
assets. Such model will be able to predict failures
of the network assets.
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Thank you!

Paride D’Ostilio, ASM Terni

@ bd4nrg
o @Bd4Nrg

@ info@bd4nrg.eu

BDANRG project has received funding from

wwwbd4n rg.eu the European Union's Horizon 2020 Research
and Innovation programme under grant

agreement No 872613

* X %

* *
* *
* *


https://www.linkedin.com/company/bd4nrg
https://www.linkedin.com/company/bd4nrg
https://twitter.com/Bd4Nrg
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