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EDB’s network  

• EDB’s network is comprised of 6,500km of underground 

power lines and spans 9,500 km of overhead lines 

 

 

• Service points 830.000 

• Underground lines 6.500 km 

• Overhead lines 9.500 km 

• Transformer substations 

- HV/MV 100 

- MV/LV 7000 

• Total employed 1800 

 



Scanning, digitizing, rasterization,vectorization 

Existing graphic documentation 

• The organization’s mapping system included a mix of 

paper-based survey and cable plans, CAD files that were 

somewhat incomplete, and an array of aerial photos. 

• Map guide - The exact positions of trench axes. 



GPS data collection HV,MV,LV network - losses 

• the precise documentation of the overhead network does 

not exists . 

• A large percentage of the network does not exist in 

electronic form as a CAD file or part of the geodatabase.  

• Graphic documentation is not part of the system that 

would be available to all structures of the company. Many 

parts companies maintain documentation for their needs.  



GPS data collection HV,MV,LV network - losses 

• the data collection with GPS devices is the most efficient 

way to gather information about the network components 

in the field. 

• GIS EDB is an advanced system for the collection, 

maintenance and use of spatial, technical and other data 

on the electricity network.  

• Simply, it is a digital technical documentation of the entire 

electric power (EE) network EDB, implemented in a single 

GIS database.  

• GPS record as the fastest, most efficient and most 

accurate data capture.  

• Instead geodesic we get a complete GPS data with 

topological characteristics of EE network. 

• New technologies and processes are not in the job 

description, so we form a project team 



 

 

 

 

 

 

CITRIX 

GIS System architecture  

 ArcGIS Desktop 10.0 SP 5 

ArcFM Solution 

ArcFM UT 10.0.1 Build 2256 

WEB                                     Editor 

GIS Database 

Oracle 11.2.0.3 x64 

ArcSDE 10.0 SP5 Enterprise 

ArcFM UT Integrator NCS 

ArcFM UT Integrator SAP 

ArcFM UT Integrator SCADA 

Storage  

image data 

documents 

ArcFM UT Server 10.0.2 Build 2247 

o   ArcGIS Server 10.0 for .NET 

ArcGIS Silverlight Viewer 3.1 

WEB 

AED-SICAD  WMPS Web Plotting extension 10.0.2 

ArcFM UT 10.0.1 Build 2256 

 ArcGIS Desktop 10.0 SP 5 

ArcFM Solution 



EDB System architecture  

CENTRAL OBJECT REGISTER 

DOCUMENT MANAGEMENT SYSTEM 

GIS 

OTHERS APPLICATIONS 

AMR IS 

SAP 

DISPATCHING CONTROL CENTER IS 

BILLING (CIS) 

SCADA 



GPS equipement 

•GPS handheld devices 

•Tablets 

•laser rangefinder 

•Camera 

Reference GPS station 

•Trimble GPS software 



FIELD TEAM 

• Capture network requires knowledge of the network 

(recognizing types of attributes of objects, identifying the 

connection network, borders, components, draw sketches, 

knowledge of the GPS device, a camera and a laser 

rangefinder. 

• two-member field teams + meters reader 

• Demanding training 



PREPARING FOR GPS DATA Acquisition 

•Preparation of raster and vector  documents(aerial photo and 

scanned maps)  

•  Defining the data dictionary for the network elements (type, height, 

material, function ...) 



GPS data acquisition - procedure 

• Record the coordinates of the object. Input shift using 

a laser rangefinder  for inaccessible objects.  

• Recording facilities: poles, service points, 

substations, distribution boxes...  

• The object of interest  is photographed. Photos name 

should match with the number of the object.  

• The data collected by GPS are corrected by reference 

EDB station witch was placed at  EDB location.  

• Processing data in the GPS software in the office.  

• Checking the validity of the data and the accuracy of 

the entered attributes and coordinates. 

 

 



GPS data collection – MV network 

With GPS devices we started to collect data for MV network, with 

intention to synchronize geographical pattern with up to date synoptic 

scheme. Results obtained by recording MV network in GIS and 

possibility of analysis  in a GIS-based software, GPS recording has 

become an inevitable part of other ongoing processes in the company.  

Collecting data for about 35000 poles on MV network. 



GPS data acquisition – HV network 

Therefore, this process included recording of HV networks as 

well. 

Collecting data for about 3500 poles on HV network 

  



GPS data acquisition – LV network 

The need to reduce commercial and technical losses resulted 

in development of accurate network topology of individual LV 

substation consumption area and the precise identification of 

the power supply of each customer. Again, it was concluded 

that the best way for solving this problem is GPS recording 

with a list of attributes. At the moment mass collection of data 

for LV substation consumption area is taking place (which 

includes 7000 MV / LV substations and 830,000 customers). 

Collecting data for about 1500 substation consumption area  

on LV network. 

 



GPS data collecting methodology (LV network) 

• reducing commercial and technical losses. 

• accurate network topology for individual substation transformer 

consumption area. 

• precise identification of the power suply of each customer. 

• commercial losses 18% 

 



Reference station EDB 

• GPS data correction 



DATA POST-PROCESSING 

• Processing data in the GPS software in the office.  

• Checking the validity of the data and the accuracy of the 

entered attributes and coordinates. 



 It turned out that one GPS team can record 15 to 20 objects per 

hour, on average. Complete HV and MV networks were recorded in 

such maner (about 40,000 of poles), as well as 1,500 substations 

regions at low voltage levels, with all data transferred to the GIS 

database.  
  

 

 

 

GPS capturing results 



GPS data acquisition methodology 

• The mass data acquisition and lack of personnel required such 

application solution that would directly form network graph of the 

collected data. Methodology for data entry into the GPS device is 

designed to include only dotted elements - nodes (poles, substations, 

switching equipment, distribution boxes and service points). Developed 

software solution automatically forms a graph network based on their 

topological attributes. This creates a topological reconstruction graph 

network without the need for time consuming vectorization process of 

power lines at all voltage levels. 

 



GPS data migration 

• Migration data in GIS via FME software 

• GPS - GIS 

 

 

 



GPS DATA IN GEODATABASE 



DATA  POST-PROCESSING 

• Corrects errors made during GPS collecting and during migration, and 

verifies the data.  

• PRINT LARGE AREA 

    

  



PROBLEMS - INITIAL CONDITION 

• Different initial condition in various types of documents - 

which is correct? 

 



PROBLEMS IN THE FIELD  

• One of the reasons for the use of laser rangefinder 

• Disabled the arrival at the measuring point.  

• Direct contact with customers  

• Locked, dog  



ILLEGAL CONSUMPTION 



ILLEGAL CONSUMPTION 



• New service points that are kept in the system in application stage are 

already energized 

• consumers are not in the system  

• There are not the meter reading.  

• Border changes affect the topology of substation consumption area, 

and therefore the measurement results. 

PROBLEMS IN THE FIELD - ILLIGAL CONSUMPTION 



PROBLEMS – LASER BEAM 

in foggy day happens reflection of the laser beam which produces the 

wrong length. Also local magnetic fields affect the compass located in 

the laser rangefinder and it happens that the object is wrongly 

recorded. 



PROBLEMS – PUBLIC LIGHT NETWORK 

•Incomplete documentation of public lights.  

•Recording consumption public light region of the 

transformer requires tracking stocks public lights whose 

boundaries do not coincide with the boundaries of the 

regions with the transformer which supplies public lights 

network.  

•No measurements  in public lights distribution boxes. 

•illegal lights on the network (reflectors)  

Unauthorized consumption by connecting directly to the 

public lights poles. 

TS Brojilo RO JO 
snaga JO 
W 

V-1091 NE NE 150 500 10350 

B-474 NE NE 150 500 0 

B-1461 u ormanu DA 150 500 0 

B-685 NE NE 150 500 0 

B-694 NE NE 150 500 0 

B-961 NE NE 150 500 0 

V-13 NE NE 150 500 3150 

V-1114 NE NE 150 500 1500 

V-1115 NE NE 150 500 3000 

V-35 NE NE 150 500 14150 

V-296 DA DA 150 500 2550 

Z-1073 neprovereno DA 150 500 0 



PROBLEMS – UNMARKED CABLES 

•Unmarked cables in the terminal cable boxes 

•Unmarked  feaders  in substations 



PROBLEMS – NETWORK CHANGES 

• The changes are not submitted to a whole completely, or not 

submitted in proper form that would allow fast and accurate updating 

of data. It is therefore created a procedure of submitting changes 

centrally so that all changes are coming  in GIS team. 



PROBLEMS – NETWORK CHANGES 

• GIS WEB form 



PROBLEMS – GIS STRUCTURE 

The project team - required GIS sector  

Coordination of many different  departements. 

Permission for GIS team 

opening objects 



GIS SERVICES - NAVIGATION TO POI 

If we avoid all the problems in the field and office we obtain GIS 

services and analysis. 

•Problem navigating dispatch team to the location of objects of 

interest  

•Poles, switches, reclosers, substations. 

•Export from geodatabase, convert and import in GPS navigation 

device. 



GIS ANALYSIS 

Naponski nivo 85 stubova 10kV, 490 stubova 1kV 

Tip 2 rešetkasta, 2 cevna, 571 okrugli 

Materijal 41 drveni,5 čeličnih, 529 betonskih 

Dužina stabla 

630/9=43 stuba, 630/12=3,630/11=1, 400/12=1, 
400/11=1, 315/12=14, 315/10=1, 250/9=351, 
220/8=6, 2000/9=1, 1600/9=4, 1600/12=4, 
1600/11=3, 1000/9=119, 1000/12=2, 1000/11=3 

Stanje 17 krivih I 2 oštedena stuba 

Druge 
instalacije Telekom+kds=50, Telekom=61,kds=172 

Svetiljka 
O reflektora I  353 stubova sa jednom svetiljkom I 7 
sa dve svetiljke 

Odvodnik 
prednapona 2 silikonska I 6 porcelanskih 

Vodjenje 
37 dvostruko,467 jednostruko I 62 mešovito I 9 
trostruko 

Broj 
priključaka 

5 stubova sa po 6 priključaka, 13 stubova sa po 5 
priključaka, 27 stubova sa po 4 priključaka, 69 
stubova sa po 3 priključka, 108 sa po 2, 173 sa 1 i 
178 bez priključaka 

Osigurači 147 stubova sa osiguračima 

IMM 0 izmeštenih mesta merenja 

Zajednički 
stub 42 zajedničkih stubova pod granicama 

Banovo brdo - Makiš  

TS - spojnica 

spojnica - spojnica 

spojnica - spojnica 

spojnica - spojnica 

spojnica - spojnica 

spojnica - spojnica 

spojnica - spojnica 

spojnica - spojnica 

spojnica - spojnica 

spojnica - 2640 

2640 - 2656 

2656 - spojnica 

spojnica - spojnica 

spojnica - spojnica 

spojnica - spojnica 

spojnica - spojnica 

spojnica - spojnica 

spojnica - TS 

TS Podzemna (m) Nadzemna (m) 

B-474 354.15 0.00 

B-685 277.44 0.00 

B-694 951.20 1126.64 

B-1461 248.52 0.00 

B-961 537.04 21.59 

V-13 921.18 1532.32 

V-296 754.14 1184.99 

V-1091 1697.78 1856.07 

V-1114 727.57 679.04 

V-1115 765.50 1126.64 

V-35 129.44 7332.16 

Z-1073 446.95 0.00 



GIS ANALYSIS 

• Substation Internal schema  



GIS ANALYSIS 

• precise identification of the power suply of each customer. 



GIS – Dispatching Control Center IS 



Dijega Rivere 8 

GIS – Dispatching Control Center IS 



GIS – BILLING(CIS) 



GIS ANALYSES 

• - internal schema substation 

• - change status elements 

     

 

 



EXPORT FROM GIS 

Export GIS – CAD for planning network department 

Export for navigation 

Export for asset management 

 



CADASTRE REST SERVICE 

incomplete  

address register  

cadastral parcels register 



GIS ANALYSES 
• Distribution of customers by categories, method of heating, 

type of connection  

• Distribution of illegal networks, illegal consumption  

• Failures, audits, repairs, items  

• Locked, dangerous dog, denied access to measuring point  

• Dialysis, an artificial lung, schools, hospitals 

 

 

    

 

 



GIS – BILLING (CIS) AMR - COMERCIAL LOSSES 

45 

Losses analyses – Customers list by substation from GIS 

relocated  meters position 



GIS – GPS BENEFITS 

Mapped networks in one place  

• Address system house connections  

• Network analysis - determining the 

directions of power, planned off ...  

• better planning  

• Easier approval of the location and 

energy compliance  

• recording failures  

• SSem 10/04 TS  

• Calculations voltage drops  

• The exact length of lines and 

sections  

• Photos of network components  

• accurately labeling 

 

 

 

• alphanumeric up to date  

• ASSETS MANAGEMENT  

• Navigation on the site and the 

elements  

• The exact positions of the poles, 

substations, reclosers,potheads 

disconnectors,  lights, 

advertising, non-energy network  

• The exact positions of the 

telecommunications network  

• The exact locations of the illegal 

network  

• Correct network topology  

• Audited in new ways and new 

technologies 
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