DN GEOCART

Provision of the service

Digitalization of the low voltage
electricity network and end

users - Districts of Timis and
Arad.



DY GEOCART

sensing innovation

Purpose of work and summary of activities

Digitalization and updating of the LV electricity distribution network in

urban and sub-urban areas of the Timis and Arad districts. Processing

For this purpose, a field survey campaign was planned
and carried out, with an advanced platform
Mobile Mapping System, aimed at:

* Rebuild the network topology
» Georeference the PTs and the users connected to them
e Transfer the information acquired into the platform

customer IT

PHASES OF WORK

- Analysis of input data

Field surveys

- Lidar classification
- Network and User Classification

- Civic georeferencing



Work phases: Analysis of incoming data

The first phase of the activities was
dedicated to the analysis of incoming data.
Information on areas of interest from
detect have been provided in format

table with the following information.

- List of users, with Customer ID,
location and address

-List Ofthe PT (Points of

Transformation) with coordinates
geographical

DS GEOCART

g innovation

38 Y EEERYE

NBEBERSGGERBRESE ® N @ W w8,

A 8 G | D E F [ H i ] ®
Eneltel ~ SURSAAL_C(~ DEN_SURSA Rl - | DEN_CFT = LOCALITATE ~ [ TIPAMPASCONT - ADRESA_GRUP ~ SERIE.CONTOR - DEN_TIP_COI~ TIPMONTAL C
ROOOSE514092511 DB10-2-015130 T2738 COM. LIEBLING DB1A220 LIEBLING LIEBLING BMPT exterior  STRADA Intravilan, Nr. FN, Loc. LIEBLING, Jud. TIMIS UFEUEDN22210059778 GIST 5/100A 3 X TD
ROO0SES514075815 DB10-2-015076 T2699 COM CEBZA DB1A239 CIACOVA rural CcEBZA BM ext domeniul p STRADA Intravilan, Nr. 336-A, Loc. CEBZA, Jud. TIMIS UFEUEDN22210047159 GIST 5/1004 3 X TD
ROOOSES12011127 DB10-2-016819 PCZ 5232 DEPOU DB1A136 NADRAG NADRAG BM int coproprietal STRADA SCOLIL, N, N, BI. 21, S¢. A, Ap. 14, Loc. NADRAG, Jud, TIMIS 3672760 2CM4UD :5/20A MD
ROO0SES12390846 DB10-2-015032 T2663 COLONIE PADURENI DB1A292 FOENI FOENI BM ext proprietate STRADA FOENI, Nr. 77, Loc. FOENI, Jud. TIMIS UAEEEDN20810310071 GISM activ 5/60,MD
ROO0SES12732385 DB10-2-014003 PTA2071 COMUNA BULGARUS DB1A297 BULGARUS BULGARUS BM int coproprieta’ STRADA BULGARUS, Nr. 835, Loc. BULGARUS, Jud. TIMIS UAEEEDN20910138934 GISM activ 5/60,MD
RO005E511930845 DB10-2-016682 PTA 5300 SANOVITA SAT DB1A135 GHIZELA SANOVITA BM int proprietate STRADA SANOVITA, Nr. 234, Loc. SANOVITA, Jud. TIMIS UAEEEDN21910316191 GISM activ 5/60.MD
ROO0SES12401007 DBI10-2-015120 T2678 MOARA JEBEL DB1A235 JEBEL JEBEL NESPECIFICAT  STRADA JEBEL, Nr. 1132, Loc. JEBEL, Jud. TIMIS UAEEEDN16310024057 GISM activ 5/60.MD
ROO0SES11927313 DB10-2-016613 PTA 5264 HERENDESTI DB1A140 VICTOR VLAD DELAMARINA HERENDESTI BM int coproprietal STRADA HERENDESTI, Nr. 137, Loc. HERENDESTI, Jud. TIMIS UAEEEDN20910130638 GISM activ 5/60.MD
ROOOSE512438737 DB10-2-015128 T2706 COM. LIEBLING DB1A220 LIEBLING LIEBLING BM ext proprietate STRADA LIEBLING, Nr. 60, Loc. LIEBLING, Jud. TIMIS 0100678297513 CSM2010,25-5(¢MD
RO00S5E512738358 DB10-2-014048 PTA2053 COMUNA IGRIS DB1A266 SANPETRU MARE IGRIS BM int proprietate STRADA IGRIS, Nr. 90, Loc. IGRIS, Jud. TIMIS UAEEEDN22910400606 ENEL GISM activMD
ROOUSES12429692 DB10-2-015130 T2738 COM. LIEBLING DB1A220 UEBUNG UEBLING BM ext proprietate STRADA LIEBLING, Nr. 530, Loc. LIEBLING, Jud. TIMIS Ss77s88 1CMAUD :10/40:MD
ROO0SES12771243 DB10-2-014003 PTA2071 COMUNA BULGARUS DB1A297 BULGARUS BULGARUS BM int coproprieta STRADA BULGARUS, Nr. 686 A, Loc. BULGARUS, Jud. TIMIS UAEEEDN20910136970 GISM activ 5/60, MD
ROO0SES13403279 DB10-2-016744 PTA 5313 HODOS DB1A13L BRESTOVAT HODOS (BRESTOVAT)  BM ext proprietate STRADA HODOS, Nr. CFA01362, Loc. HODOS (BRESTOVAT), Jud. TIMIS '001000025164015  AEMCSTO410DCTD
ROO05E512001452 DB10-2-016639 PTA 5376 HONORICI T2 DB1A140 VICTOR VLAD DELAMARINA HONORICI BM int proprietate STRADA HONORICI, Nr. 106, Loc. HONORICI, Jud. TIMIS MS CS5M CERE : 5{40 MD
ROO0SES12390352 DB10-2-015133 T2671 PADURENI DB1A296 PADURENI PADURENI NESPECIFICAT  STRADA PADURENI, Nr. 321, Loc. PADURENI, Jud. TIMIS UAEEEDN19210057844 GISM activ 5/60,MD
ROOOSE512320658 DB10-2-014548 T2885 COM. IV DENTA DB1A280 DENTA DENTA BM int proprietate STRADA DENTA, Nr. 554, Loc. DENTA, Jud. TIMIS UAEEEDN20910121962 GISM activ 5/60,MD
ROOOSE513476325 DB10-2-017629 PTA 5548 SAT SIRBOVA DBIA60 RACOVITA SARBOVA BM int proprietate STRADA SIRBOVA, Nr. 166, Loc. SARBOVA, Jud. TIMIS '501000701590616 | CSM2010,25-5({MD
RO00SES12025425 DB10-2-016734 PTA 5221 SPP 7 SERVICH DB1A139 TOPOLOVATU MARE TOPOLOVATU MIC CD-PT INTERIOR STRADA TOPOLOVATU MIC, Nr. FERMA 12, Loc. TOPOLOVATU MIC, Jud. TIMI 15626510110063723 CST0410 CDSGM TD
ROOUSES12297437 DB10-2-015025 T2655 TOAGER COM DB1A281 GIERA TOAGER BM ext proprietate STRADA TOAGER, Nr. 224, Loc. TOAGER, Jud, TIMIS 5204267 5SCMAUD :10/40:MD
ROOOSES14089821 DB10-2-016523 PTA 5202 LUGOJEL DB1A134 GAVOIDIA LUGOJEL BM ext domeniul p STRADA LUGOJEL, Nr. 406157-CF, Loc. LUGOJEL, Jud. TIMIS UFEUEDN22210054552 GIST 5/100A 3 X TD
ROO0SES14024729 DB10-2-017644 T 5570 BERINI COMUNA 2 DB1A161 SACOSU TURCESC BERINI BM ext proprietate STRADA BERINI, Nr. 2153-PS, Loc. BERINI, Jud. TIMIS UFEUEDN22210054576 GIST 5/1004 3X TD
ROO00SES12797566 DB10-2-014020 PTA 2114 COMUNA TOMNATIC DB1A267 TOMNATIC TOMNATIC BM int proprietate STRADA TOMNATIC, Nr. 153, Loc. TOMNATIC, Jud. TIMIS '1062911 1CM4 :5/20A  MD
e
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2 135|DB10-2-016590 (016590 49|PTA 5330 BABSA 45,808563, 21,788321 ILugoj DB1A130[BELINT DB1AUZ UO MTJT TMISOARA EXTERNE _|BABSA

3 44DB10-2-016567 [016567 6 5PTA 5388 BALINT SMA I 45 815731, 21,848918 Lugoj DB1A128 |BALINT DB1AUZ UO MTJT TMISOARA EXTERNE _|BALINT

4 109|DB810-2-016586 (016588 [PTA 5384 BALINT SWA 45,813096, 21,861147 [Lugoj DB1A128|BALINT DE1ALZ U0 MTJT TIMISOARA EXTERNE | BALINT

5 117|0810-2-016592 [016592 [FTA 5326 BALINT FARMACIE 12299, 21857834 ugo) DB1A128 [BALINT DE1AUZ UO MTJT TMISOARA EXTERNE | BALINT

] 1|DB10-2-014604 [f14604 T4.1|T2691 FERMA VACI BANLOC 391202 21 146218 eta DB1A278 |BANLOC DE1ALZ UO MTJT TIMISOARA EXTERNE _|BANLOC

7 1|D810-2-014605 014605 2731 FERMA VACI PESCUS 39072, 21176896 Jeta DE1A278 [BANLO DE1AU2 U0 MTJT TIMISOARA EXTERNE _ [BANLOC

8 133|D810-2-014608 [014608 2636 MOARA BANLOC eta DE1A278 [BANLOC DB1AUZ UO MTJT TMISOARA EXTERNE _|BANLOC

3 1|D810-2-014517 [014617 2940 SERVICI 5P BANLOC eta DB1A278 [BANLOC DB1AUZ UO MTJT TMISOARA EXTERNE _|BANLOC

10 1|D810-2-014618 [014618 2641 SP BANLOC 4 eta DE1A273 [BANLOC DE1AUZ UO MTJT TMISOARA EXTERNE _|BANLOC

n 1|D810-2-016569 [016569 4.3[PTA 539 FADIMAC 1AS 4 ugo DE1A123 |EALINT D51AUZ UO MTJT TMISOARA EXTERNE _|BARA

12 3|DB10-2-016577 [016577 PTA 5218 BARA FERMA IAS E ugol DE1A129|BARA DB1AUZ UO MTJT TMISOARA EXTERNE _|BARA

13 1|D810-2-016578 [016578 PTA 5397 BARA IAS POMICOLA ugo) DB1A129|BARA DE1AUZ UO MTJT TMISOARA EXTERNE _|BARA

14] 105|D510-2:016584 (016598 PTA 6337 BARA 4 ugol DE1A129|BARA DB1AUZ UO MTJT TMISOARA EXTERNE _|BARA

15 113|0810-2:016665 [016665 T3|PTA 5285 BELINT 13 g, DE1A130|BELINT DE1AUZ U0 MTJT TMISOARA EXTERNE _|BELINT

16 91|D510-2:016666 [016666 PTA 6287 BELINT T5 4 ugo DE1A130|BELINT DB1AUZ UO MTJT TMISOARA EXTERNE _|BELINT

17 103]D810-2:016667 (016667 PTA 5282 BELINT T6 ugo) DE1A130|BELINT DE1AUZ U0 MTJT TMISOARA EXTERNE _|BELINT

18 80]D510-2:016668 (016668 PTA 6266 BELINT T5 |4 ugo DE1A130|BELINT DB1AUZ UG MTJT TMISOARA EXTERNE _|BELINT

19] 123|D810-2:016670 [016670 PTA 5263 BELINT 17 E ugo DE1A130|BELINT DB1AUZ U0 MTJT TMISOARA EXTERNE _|BELINT

2] 74|D510-2:016671 [016671 PTA 5416 BELINT DAROVE] E ugol DB1A130|BELINT DB1AUZ UG MTJT TMISOARA EXTERNE _|BELINT

2] 29DB10-2-016673 [018673 PTA 5294 BELINTT1 E ugo DE1A130|BELINT DE1AUZ U0 1MTJT TMISOARA EXTERNE _|BELINT

2 1|DE10-2-016766 [016766 PCZ 6222 5PP 7 RECAS E Buzias __|DB1A137|PETROVASELD DEAUZ UG MTJT TMISOARA EXTERNE _|LUGOJEL

2] 9|DB10-2-016674 [016674 PTA 5385 BELINT SWA I ugo] DE1A130|BELINT DE1AUZ UO 14TJT TIMISOARA EXTERNE _|BELINT

2] 3|DB10-2:016675 [016675 BTA 5258 BELINT CRR ugoj DB1A130|BELINT DE1ALZ UG MTJT TMISOARA EXTERNE _|BELINT

2 97|0810-2-014539 [014538 28512862 BERECUTA SAT et DB1A279|BIRDA DE1ALZ UO MTJT TIMISOARA EXTERNE _|BERECUTA

2 1|DB10-2.013103 [313103 PTA 1630 FOMPE BEREGSAU 2 imbalia__|DB1A242 | BEREGSAU DE1ALZ UG MTJT TMISOARA EXTERNE _|BEREGSAL MARE

2 1[D810-2-013113 [13113 PTA 1575 FERMA 10 BEREGSAU mbolia__|DB1A242 |BEREGSAL DE1ALZ UO MTJT TIMISOARA EXTERNE _|BEREGSAU MARE

28 108]D810-2-013222 [013222 25[T11604 COM IV BEREGSAU MARE imbolia__[DB1A242 BEREGSAU DB1AU2 UO MTJT TIMISOARA EXTERNE | BEREGSAU MARE

2 2|DB10-2-013097 [013057 PCZ 1572 POMPE BOBDA 2 jimballa__|DB1A233 |CENEI DB1AUZ UO MTJT TMISOARA EXTERNE _|BEREGSAU MIC

30 86{DB10-2-017607 [017607 6.3{T 2467 COM BERIM 135 DB1A161|SACOSU TURCESC DE1AU2 UO MTJT TIMISOARA EXTERNE  [BERINI

N 129[0810-2-017644 [017644 T 5570 BERIN| Comuna 2 Deta DB1A285 [SPET DB1AUZ U MTJT TMISOARA EXTERNE | BERINI

2 4|0810-2-017141 [017141 0.1[PTA 5716 BETHAUSEN SMA aget DE1A145 | BETHAUSEN DE1AU2 UO MTJT TIMISOARA EXTERNE  |BETHAUSEN

3 3|DB10-2017167 [017157 0 3[T 5371 STATIE EPURARE BETHAUSEN Faget __|DB1A145|EETHAUSEN DB1AUZ UO IMTJT TMISOARA EXTERNE _|BETHAUSEN

34 1|DB10-2-014636 [014636 8,92|72856 PCZ | BIRDA E a DB1A279 [BIRDA DE1AU2 UO MTJT TIMISOARA EXTERNE _ [BIRDA

35 1DB10-2-014638 [014638 2900 COMNUTRIN BIRDA 3z Deta DB1A279 [BIRDA D51AUZ UO MTJT TMISOARA EXTERNE _|BIRDA

3 2|DB10-2.014640 [014620 [T2857 PCZ I BIRDA J45. Deta DE1A279 |EIRDA DB1AUZ U0 MTJT TMISOARA EXTERNE _|BIRDA.

37 2|DB10-2-014581 [014681 T 3000+3001 E Deta DE1A279 |BIRDA DB1AUZ UO MTJT TMISOARA EXTERNE _|BIRDA

38 57|0810-2:017600 [017600 25T 5572 BLAJOVA SAT Ja5. E [Buzias___|DB1A159|NITCHIDORE DE1AUZ U0 MTJT TMISORARA EXTERNE _|BLAJOVA



Work phases: Analysis of incoming data “GEOQART
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The input data proved insufficient for the correct planning of

the surveys, due to incompleteness or ambiguity of the data.

A long phase of correction and adaptation of the information,
with the precious support of the Client and of databases and
public road maps found online, led to the definition of the routes

to be surveyed.

The survey campaigns were planned for complete coverage of

the urban and sub-urban areas of the locations of interest.




Work phases: Field surveys

The surveys were carried out with the MMS (Mobile
Mapping System) platform, installed on a 4x4 vehicle
also suitable for rural routes.

The platform was specifically customized for the
survey specifications and composed of the main

components of:

- Appalnix navigation system
- Riegl Laser Scanner
- Flir Ladybug 360° panoramic camera

-Set of 4 high definition rectangular cameras




DY GEOCART

Work phases: Unclassified point cloud acquisition

The navigation system, consisting of GNSS

receiver, IMU inertial system and
Odometer allowed to georeference all the data

detected with very high precision:
- Fullwaveform laser point clouds with a
minimum density of 300 pt/m2

- 32 Mpixel 360° panoramic photos with
shutter intervals every 5 m

- Set of 4 rectangular images of 50
Mpixel and shooting rate of 3 photos/sec




Work phases: Point cloud classification N GEOCART

sensing innovation

The laser point clouds have been carefully classified to

define the geographic context and topology of the net:

The elements of the territory have been classified:
- Land

-Roads

-Buildings

-Vegetation

And the network elements:
- Supports
-Conductors and connections

- Other cables (MV, TLC, other)




Work phases: Classification of the electricity network and utilities “ GEOCART

The positions of the supports and the backbone and

branch network layouts were extracted from the laser
point clouds.

Subsequently, the connections were extracted and,

with the support of high resolution images, the type

of cable was identified: bare or insulated and the x R |
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Work phases: Classification of the electricity network and utilities

The panoramic images, rectified and displayed in a

special software application in sync with the laser
point clouds, were used for the general overview of

the network and for the rapid identification of the

users.

360° panoramic photo

/

photo oriented and rectified by
the viewing software.

I GEOC
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Work phases: Classification of the electricity network and utilities “ GEOCART

The high resolution rectangular images, acquired by
4 synchronized cameras, installed in position:

Front-Right,
Front-Left,
Rear-Right,
Rear-Left,

allowed us to detect in detail:

- connections,
- type of cable,
- house numbers.




Work phases: Civic georeferencing “ GEOCART
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Wl Posiziona Civici Remania ver, D/k1 del 20/11/2023 - o X

Cartella FOTO originali: Y \MB"” ZQD231DDAJmu h’dVdﬂ;amT ‘ Foto: 2023_10_04@12.09.39(767)_Converted
H . I . Cattella Radice Grvici Filrali:  [v-\04-Btapa 2\20231004\Cvici verficatiVioto cam 1| ) Foto rr. 34 i 86
To identify and georeference house numbers, an Atrtificial Intelligence N e Beeae e
CSV descattor: [v:\04-Erapa 2\0000_descrtton_RAW\20231004_Camera| j Eacr e ’
algorithm was developed which allowed the numbers to be identified and T — e 070 28210048120 5057 Gt

subsequently georeferenced thanks to the navigation data acquired

during the survey




Work phases: Civic georeferencing “ GEOCART

sensing innovation

The production of the final documents was carried out by standardizing
and verifying the data contained in the DB

Customer with those acquired in the field.

. Civic Surveyed O Civic associate

Associated Civic:

Building connected to an active user
(present on Eneltel) without house number.



Work phases: Civic georeferencing “ GEOCART

For each location detected, the information obtained was divided by
PT circuit and by no. of active backbones.
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Products:

The final products, following strict quality controls, were
exported in the formats required by the Customer's

graphics platform.

The data was produced in tabular format and printouts
with the network diagrams and registered users, divided

by location and circuit.

)N GEOCART

sensing innovation

BZ] AUXILIAR.xls

@ BMP xls

B:| DERIV_CTxls

B:] INC_LINIxls

@ Leg_Nodurixls
@ Leg_NrStrxls

B NR_STR.xls

| Ramuri.txt

@ Ramuri_Nodurixls
T 72539 1.pdf
T 72539 2.pdf
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Join_Count MATERIAL (=13 COD_MATERI POZARE ID LUNGIME DENUMIRE STARE_CONE COD_SOCIET COD_ZONA NR_NOD SERIE_NOD POINT X
1.C83 // 3x70+54_A 0 8C 0 45 Stalp C-inchis DB10 1A 250139 6  218394.276
1C83 /f 3x70+54_A ] 8¢ 0 a5 Stalp C-inchis DB10 1A 250138 6 218369.3%9
1.C83 // 3x70+54_A 0 23C 1 35 Stalp C-inchis 0810 1A 250128 6 218369.399
1.C83 //3x70+54_A 0 83 C 1 35 Stalp C-inchis DB10 1A 250137 6 218349808
1.C83 [/ 3x70+54_A (1] 83c 2 38 Stalp C-inchis DB10 1A 250137 6 218349.808
1.C83 // 3x70+54_A 0 8c 2 8 Stalp C-inchis D810 1A 250136 6 218329.087
1.C83 // 3x70+54_A o 83C 3 35 stalp C-inchis 0B10 14 250136 6  218329.087
1.C83 // 3x70454_A o 8c 3 5 Stalp C-inchis DB10 1A 250135 6  218309.715
1.C83 // 3x70+54_A 0 83 C 4 i Stalp C-inchis DB10 1 250135 6 218309.715
1.C83 [/ 3x70+54_A 0 83cC 4 31 Stalp C-inchis DB10 1A 250215 6 218292.917
1.C83 // 3x70+54_A o 8 C s 43 Stalp C-inchis DB10 1A 250134 6 218290.891
1C83 /f 3x70+54_A ] 83¢C 5 a3 Stalp C-inchis DE1D 1A 250188 6 218325.031
1.C83 // 3x70454_A 0 s3c 6 40 Stalp C-inchis DB10 1A 250188 6 218325.031
1.C83 //3x70+54_A 0 83 C 6 40 stalp C-inchis DB10 1A 250189 6  218356.715
1.C83 /f 3x70454_A ] 83 c 7 a4 Stalp C-inchis DB10 1A 250189 6  218356.715
1.C83 // 3x70+54_A 0 8 C 7 44/ Stalp C-inchis 0810 1A 250190 6 218391.887
1.C83 // 3x70+54_A ] 23 C 2 a1 stalp C-inchis DB10 14 250190 6 218331887
1.C83 // 3x70+54_A o 83 C ] 41 Stalp C-inchis DB10 1A 250191 6  218424.698
1.C83 // 3x70+54_A o 83 C ] 39 Stalp C-inchis DB10 ) 250191 6 218424.698
1.C83 // 3x70+54_A ] 83 C 9 EL] Stalp C-Inchis DB10 1A 250192 6 218455.761
1.C83 // 3x70+54_A o 83 C 10 32 Stalp C-inchis DB10 1A 250192 6 218455.761
1.C83 // 3x70+54_A 0 83C 10 32 Stalp C-inchis DB10 1A 250193 6 218481751
1.C83 // 3x70+54_A 0 83 C 1 2 Stalp C-inchis DB10 1A 250193 6 218481751
1.C83 /f 3x70+58_A 0 83 C 1 23 stalp C-inchis DB10 1A 250194 6  218504.462
1.C83 // 3x70+54_A 0 23 C 12 a7 Stalp C-inchis DB10 1A 250221 6 218512.028
1.CB3 // 3x70+54_A 0 83 C 12 stalp C-inchis DB10 1A 250177 6 218542564
A 0 -

POINT_Y

a

466199.686
466237.123
466237.123
466266.038
466266.038
466297.332
466297.332
466326.496
466326.436
466352.375
466354.805
466380.253
466380.253
466404.186
466404.186
466430.533
466430.533
466455.511
466455.511
466478.805
466478.805
466498.006
466498.006
466515.469
466524.508
466545.511
4

- |




Products: Repository )N GEOCART
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The data acquired from the survey:

- Classified laser point clouds
- Panoramic images
- Rectangular images

have been synchronized and calibrated and uploaded to the Client's
Repository platform (it is also possible to create it, if not available)

Non definito $ Maobila Mapping System : 2023 T GEQCART

MMS-2023- GEOCART.DB10-1_45 43372

DB10-2-014634-A

[@] Path SFTP: sftp-gridrepo-eu.enal.com [
Path remoto: /ochBeaBi-bBe1-42d5-3352-3167d983ea 10 (8]




Products: Repository )N GEOCART

In accordance with the GDPR (General Data Protection Regulation), all data uploaded to the
Repository was anonymized by an Artificial Intelligence algorithm that obfuscated:

- People's faces
-Vehicle license plates




Summary and Volumes

The activities made it possible to detect, survey and produce the following volumes overall:

Number of users registered

BT network detected 1736.4 km

Number of Transformation Points detected 314

Number of Circuits mapped 841
40276

DS GEOCART
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