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THE NEED FOR DRONES

TRADITIONAL INSPECTIONS ——
SCAFFOLDING

NO ENTRY EQUIPMENT
QUICK TURN AROUNDS

———— LESS EXPOSURE
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THE NEED FOR DRONES

TRADITIONAL INSPECTIONS:

LACK OFVISUAL PAST 20 FT ELEVATION.

INSPECTIONS PERFORMED ON AN INSPECTION CHAIR WITH ELECTRIC GRIPHOIST ARE COSTLY AND TIME
CONSUMING.




THE NEED FOR DRONES

SCAFFOLDING:

COSTLY — BETWEEN 40 & 60K TO SCAFFOLD A VESSEL APPROXIMATLEY 20 FT IN DIAMETER X 80 FT TALL.

TIME CONSUMING - UPTO 24 HOURSTO CONSTRUCT A SCAFFOLD IN AVESSEL OF THE ABOVE
DIMENSIONS.

IS IT SAFE? — SOME REQUIREMENTS OF A SCAFFOLD ISTO BE PROPERLY SUPPORTED BY STRUCTURAL
MEMBERS.




THE NEED FOR DRONES

NO ENTRY EQUIPMENT:

DUCTWORK > |6” IN DIAMETER.
STACKS

FALSE CEILINGS

CONVEYOR SYSTEMS




THE NEED FOR DRONES

EMPLOYEE EXPOSURE:

EVERY SCENERIO PREVIOUS TO DRONES INVLOVES A PERSON THAT HAS TO PHYSICALLY ENTER A PIECE OF
EQUIPMENT AND PERFROM AN INSPECTION.THERE CAN BE MANY RISKS INVLOVED WITH THIS
INCLUDING; POORVENTIALTION, GAS OR CHEMICAL EXPSOURE, FALLS.




THE NEED FOR DRONES

QUICK TURNAROUND :

SMALL OR “MINI” OUTAGES WHERE AN ENTIRE LINE MAY BE DOWN FOR 4 — 12 HOURS.

NO MILL OUTAGE.




DRONE PLATFORMS AVAILIBLE

EXTERNAL —

INTERNAL - &




EXTERNAL /OUTDOOR DRONE PLATFORMS

EXTERNAL DRONE PLATFORM: TYPICALLY LOOKING AT A DRONEWITH GPS & RTK TECHNOLOGY
ALONG WITH MULTIPLE FPC’S & COLLISION SENSORS.

BE SURE THAT YOUR CONTRACTOR IS UTILIZING A PLATFORM THAT IS DESIGNATED FOR EXTERNAL/OUTDOOR
INSPECTIONS.

OUTDOOR INSPECTION REQUIRE MORE ATTENTION TO DETAIL:




EXTERNAL /OUTDOOR DRONE PLATFORMS
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DJI MATRICE M300 — EXTERNAL PLATFORM




EXTERNAL /OUTDOOR EQUIPMENT

CLO2 Storage Tanks, CLO2 Upflow Towers & Tubes, Chip Silos, High Density Storage,

Conveyor Systems.

Volumetric calculations on Chip Piles, Log Piles, Coal Piles, etc.




OUTDOOR FLIGHTS - SURVEYS

West Hardwood Chip Pile

Created by Blake Gillikin on 08/17/2018 9:57 AM

VIEW IN PROPELLER

FROM DATASET

TO DATASET

SMART VOLUME FILL
SMART VOLUME NET

SMART VOLUME CUT

09 Aug 2018
smart volume level
460.639 yd*

-174 126 yd*

174 587 yd®

144.40 ft
F 0.54 ft
143.86 ft

]
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VOLUMETRIC SURVEYS DONEWITH DRONES
VS TRADITIONAL SURVEYING

Crane Pile

Created by Blake Gillikin on 04/03/2019 12:12 PM

VIEW IN PROPELLER

FROM DATASET

TO DATASET
SMART VOLUME FILL
SMART VOLUME NET
SMART VOLUME CUT

MATERIAL

UNIT VALUE
DENSITY VALUE

TONNAGE (CUT)

RFP - 4/2

smart volume level
248.139 yd?
-19030.1 yd?
192782 yd®

Legs

037 tiyd?
719312t




OUTDOOR FLIGHTS — AIR QUALITY

ENVIROMENTAL FLYING LABS:




OUTDOOR FLIGHTS — AERIAL INSPECTIONS

Conveyor system inspected from distance with 30x zoom camera.




OUTDOOR FLIGHTS — AERIAL INSPECTIONS

Overhead view of a Lime Kiln with Thermal XT Camera.



INTERNAL DRONE PLATFORMS

Elios 2 is the industry leading platform in confined space.

Internal or Confined Space Platform will typically have no GPS (this has
been a failure in the past with drones & electromagnetic interference).

Range sensors/ spot locks/ IR cameras / bump cages, propeller guards,
etc.




INTERNAL / CONFINED SPACE EQUIPMENT

CL02 UPFLOVW TOWERS & TUBES, CL02 STORAGE TANKS, BLACK LIQUOR STORAGE
TANKS, HIGH DESNTIY STORAGE TANKS, BLOW TANKS, DIGESTORS, BOILERS,
FURNACES, SURGE TANKS, CHIP SILOS, STACKS, DUCT WORK, CAUSTIC TOWERS, ETC.




INTERNAL / CONFINED SPACE INSPECTIONS




INTERNAL / CONFINED SPACE INSPECTIONS




INTERNAL / CONFINED SPACE INSPECTIONS




INTERNAL / CONFINED SPACE INSPECTIONS




INTERNAL / CONFINED SPACE INSPECTIONS




INTERNAL / CONFINED SPACE INSPECTIONS

Black Liquor Internal Inspection while level was at 40% capacity.




DRONES IN PULP & PAPER

* Costs reductions of up to 90% utilizing a drone.
* Reduced downtimes during inspections.




