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GeoSpatial Intelligence: Powerline Inspection



Geospatial Intelligence (GI) Geospatial: Data within a PLACE & TIME envelope. I.E.: all data captured is stamped with the exact GPS location and time.



Intelligence: is DATA that has been: ● Collected ● Processed, and ● Analysed



to meet specified needs and presented in a way that is appropriate to the decision-making environment This Intelligence is then disseminated via the GI Dashboard, to give Decision Advantage/Insights intended to: ● ● ● ●



prevent surprise capitalize on emerging opportunities neutralize threats (inner & outer) provide time to adapt to a changing situation



Geospatial Intelligence Cycle



Moving beyond Data Collection…... We understand and help you capitalize on the entire GeoInt Cycle in order to leverage the geospatial data.



Client’s Needs Requirements •



Capture images of each transmission tower



•



Carry out Infrared and ultraviolet imaging survey of equipments such as jumps on transmission lines and insulators on towers carrying 220kV, 110kV or 66kV lines using Thermal Imaging cameras and corona detection cameras



•



Observe and capture images of any vegetation growth along the line corridor.



•



Observe and capture images of any encroachment or construction activity along the line corridor



•



The images / videos captured of each equipment shall be uploaded after analysis to a web based centralized software system (geospatial dashboard). The data will available to be viewed by the concerned users.



•



Provision for uploading data after rectification of the problem by the concerned users to the dashboard via the geospatial mobile field app.



•



Possibility to record actions taken during rectification of the identified problems by the concerned station officer chronologically.



Solution Implementation STAGE 1 Detailed corridor map of power lines incl. ALL towers with specific geo location. Geospatial Intelligence portal 10 Master users 50 view only Geospatial mobile field app for current field inspections with 10 customized field forms Upto 50 field team contributors STAGE 2 Vegetation and Encroachment Analysis STAGE 3 Individual tower inspections STAGE 4 Sub-station mapping and inspections



Overview Stage 1: The availability of accurate GIS-based distribution network maps showing the geo-coordinates and network configuration is an important prerequisite for power system analysis, planning and optimization.



AERIAL



GSD Corridor Mapping



Power Line Inspection: → Optical Scanner



-



Nadir Images (2-way corridor)



-



RGB Industrial Grade Camera Optical Camera



-



Orthomosaic Map (5cm GSD)



-



Detect individual Pylons



-



Correlate detected Pylons with Pylon IDs used by client



HUMAN FACTOR Mobile Field App: -



Digital Inspection Form Link cases to Pylon ID database Capture of geotagged images & video Automated upload of inspected data to dashboard



Stage 1: Field Data Collection The Solution for Field Team Inspections: Replaces any kind of forms: • • • • • • • •



Flexible mobile form collection tool Built-in geolocation tagging & using maps Works with satellite maps, road maps, high-res drone maps and even technical plans Design forms centrally & deploy across all devices Deploy form updates remotely Offline data collection (no need to be online) Open API to connect with existing company systems Also signatures, barcodes, video, audio & photos



Stage 1: Dissemination GeoSpatial Intelligence Manage & Deploy the Field Teams: • • • • •



Use existing data records or create records to deploy teams to a location Update all team members of record changes that affect them Receive status and record updates within minutes Watch all your work and issue locations on a map color coded according to status See where your teams worked and what they achieved by printing out detailed work records



Overview Stage 2: Mobile Field App:



Power Line Inspections: → Near Infrared Scanner



-



Nadir Images (2-way corridor)



-



Multispectral Vegetation Detection Camera



Encroachment Detection Algorithm -



vegetation point cloud



-



Visualize detected anomalies



-



Detailed report indicating anomalies (GPS of trees to be cut, expected volume of vegetation cut)



-



Digital Inspection Form Create vegetation encroachment work cases based on detected anomalies



Stage 2: Dissemination GeoSpatial Intelligence Manage & Deploy the Field Teams: • • • • •



•



Use existing data records or create records to deploy teams to a location Update all team members of record changes that affect them Receive status and record updates within minutes Watch all your work and issue locations on a map color coded according to status See where your teams worked and what they achieved by printing out detailed work records Detected Encroachment Issues will be automatically uploaded to the Mobile Field App database for work scheduling



Overview Stage 3: Encroachment Detection Algorithm



Pylone & Line Inspections: → Optical (Video HD, 30x zoom) → Optical (Photo 40M) → Thermal (1024px line, 1.5℃ acc) → Corona Detection (UV < 1 milliradian)



-



Video & Photos of each Tower



-



Thermal Imaging



-



Corona Imaging



-



Mark detected anomalies (Analysis Stage 1)



-



Upload to Server



-



Train Engineers to interpret data



-



Infrastructure to inspect & write digital reports



-



Reports available to Field Teams



Mobile Field App:



-



-



-



Digital Tower Inspection Form contains results for each tower Create Work Cases for Field Teams from the Dashboard Field Teams report back via Field App, uploaded to Dashboard



Service #1: Mapping (Stage 1&2) Vehicle Type:



Winged Aircraft/UAV



Flight Path:



Along powerlines (back & forth)



Payload:



3-Band (RGB), NIR,



Output: Orthomosaic Map of transmission line network (5cm GSD) Modelling the power line (provider data) into 3D vegetation point cloud Visualize locations of detected anomalies on a map. Detailed report indication, anomalies, GPS of trees to be cut, expected volume of vegetation to be removed



Service #1: Mapping & Analysis (Stage 1&2) Analysis: Orthomosaic, 3D modeling and detailed case reporting Colored sections along line map indicate different encroachment stages & issue types Each case comes with its own detailed report for field team dispatchment / work order



Service #2: Linear Tower Inspections (Stage 3) Vehicle Type: Flight Path: Flight Details:



Winged Aircraft/UAV along powerlines (back & forth) 200km per day



Payload:



- 3-Band RGB Camera 40M & HD video camera x30 zoom - Thermal Camera (1024px resolution, 30Hz, 1.5℃ accuracy) - Corona Camera



Output: Close-Up images of Structure and Focus Points HD video where required Thermal imaging of tower structure Corona Imaging of tower & cable structure Detected issues are marked on a geospatial recorder All data upload to Servers for further inspections by client Client training to analyse data will be provided Inspection results are created digitally and disseminated to field teams



Service #3: Detailed Tower Inspections (Stage 3) Vehicle Type: Flight Path: Flight Time: Included: Payload:



MultiCopter UAV tower by tower 25-30min (we expect 1-2 battery packs per tower) 5 units - 3-Band RGB Camera & 4K video camera - FLIR Thermal Camera (640px resolution, 30Hz) - Collision Avoidance Sensor optional (limit max. distance to tower to 1.5m)



Output:



Close-Up images of Structure and Focus Points 4K video where required Thermal imaging of tower structure



Service #5: Geoportal • • • • •



Accrual of all geospatial data in separate data layers View to analyze data Engage & deploy field teams via mobile field app Status updates of work progress Reporting



Discussion ●



What are the expected intervals to inspect the entire power line grid and pylons? ■



●



Determines amount of hardware and number of teams



What data is available about the tower and power lines? ■ ■ ■ ■ ■ ■ ■



Position of pylons (X, Y) Height of conductors attachments Temperature repartition (example 65°C) Line parameters (= 1500 i.e. level of mechanical tension of the line) Boom (most important distance between attachments and the lower level of the line) Type of pylons Type of conductors



Proposed Overall Solution Overview Power Line Inspections:



Mobile Field App: Encroachment & Corona Detection Algorithm



-



Nadir Images (2-way corridor)



-



Orthomosaic Map (5cm GSD)



-



RGB



-



Vegetation point cloud



-



NIR



-



Visualize detected anomalies



-



Thermal



-



-



Corona



Detailed report indicating anomalies (Corona, GPS of trees to be cut, expected volume of vegetation cut)



Tower Inspections:



-



Close-Up images of Structure and Focus Points



-



4K video



-



12M images



-



Thermal imaging of tower structure (640x512 30Hz)



-



-



Digital Inspection Form Capture of geotagged images & video Automated upload of inspected data to dashboard Create vegetation encroachment work cases based on detected anomalies



CONTACT US 26th Floor Menara MAXIS Kuala Lumpur City Center 50088 Kuala Lumpur +603 2615 2755 +603 2615 2699 [email protected] [email protected] www.vestera.com.my
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