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Data processing AIRTUB WP 4
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New Asset management strategies
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4. Internal: Robot cam. |

very occasional + cannot reach
all sections of blade (e.g. tip)

Big Drone
Big Drone
HUB

Small Drone

Inspection

Repair

Scenario 1a

4-K Camera + Laserscanner+
Crawler ultrasonic

Rope access (seperate)

Scenario 1b

4-K Camera + Laserscanner+
Crawler ultrasonic

Crawler during inspection
(cat 1 and 2)

Laserscanner+ Crawler
ultrasonic

Scenario 2 |Autonome inspection with 4-K [Crawler (cat 1 and 2)
Camera + Laserscanner+
Crawler ultrasonic

Scenario 3 finspection with 4-K Camera + [Crawler (cat 1 and 2)




New scenario’s in business case
Inspections: Groups of variables to look at

A
MF e = K

Technician costs “Wessel costs

Total costs

pessel 1 needed (one per team) ‘CTV

Harbour costs

# WTB Inspections (rope Access /Drone) #/yr

# Milj kWh WTB in a year Additional inspection (crawler, bt /v essel 2 needed VO

(average), 3MW milj kWh HUB) y

€ per kwh € Inspection time complete WTB (3 hrs/WTB Downtime (total)

Yield per hr per WTB €/ hr blades) Total # actual Inspection days of all

# Bad weather days # Days/yr Operators needed t WTB's (rounded) # days

% of planned activities are Technicians needed it Inspection Cost Labor

Cost CTV vessel €/day Drone operators it Materials

Cost SVO vessel €/day Max # teams per day #/Day Labor cost bad weather days €/Yr

Labor cost Operator €/day #t WTB inspections per team a day [f/day Logistic Cost

Labor cost Technician €/day # People to pay bad weather Data analytics Labor
condition Lost of production €

Labor cost Drone Operator €/day

Labor cost Bad weather [€/day WORLD CLASS

Data analytics & Reports |€/WTB




TNO O&M Planner

Inspections: Groups of variables to look at

Duration (days) 6 6 9
Personnel costs inspection (k€) 27 27 59
Vessel costs (k€) 72 72 88
Total O&M costs (k€) 99 99 121
Harbour costs (k€) - 10,30 10,37
Yield based availability (%) = = 99,97

Excel based inputs
Metocean hindcast weather data

i
WORLD CLASS
MAINTENANCE




New scenario’s in business case

Maintenance Cost baseline 1 versus new scenario 1 and 3 : - 30-50%
* Less repair and inspection time (learning curve, better classification)
* Less Logistic Cost
* Postpone end of life

Higher AEP +1-3%
Early Warning of degradation/damages
Better insight health blades thus better planning

Autonomous inspection and repair from HUB - - 40-80 % Reduction of Maintenance cost possible
(Repair by crawler, less logistic cost and big learning curve) X \)(6
LV
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