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Location: Turbine ID:
Long-term elongation measurement
Bolt ID Direction Plsolltelf::gt'h FBOI::fItegnrgt_h prez%t:e?;:i"g str:::z'ﬁ‘l’ii:;':io“
- mm mm mm %
1 W 351.10 351.90 0.80 81%
29 N 351.10 351.93 0.83 84%
57 o 351.10 351.91 0.81 82%
85 S 351.82 352.75 0.93 94%

100% yield force corresponds to a change in length of:
0.99 mm = 1,326 kN

0.01 mm = 13.4 kN (1.01%)

Diagrams for

[] wWind speed m/s [ ]Wind direction [ | Temperature [_]Operating condition

Example: Analysis 09.01.19 9:59 - 11:59 - Measuring point Bolt ID 1

° BoltID 1

Histogram of the currently displayed values Statistics
- Minimum 6.16
Maximum 6.2
I I . I I Average 6.18
—---.-.. . .--—-- ————— Number of values 149

0.06 mm
5.4% = +2.7%

Measured range:
corresponds to force change of

Initial utilization of yield strength: 81%
Maximum load: 84%

ATTENTION: Tower still under construction - no external operating loads!
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Example long-term evaluation: 4 Measuring points 4x90° offset
-e-x13 BoltID 1
) 84%:
3 81%
g
9 Jan‘ 2019 01‘00 02‘00 03‘00 m'no Ds‘ﬂO D&'ﬂo 07'00 Osyoﬂ
--x14 BoltID 29
£ 8%
t
. O 84%
Measurement with Z e
stressless rod a1
9 Jan. 2019 m'on 02‘00 03'00 nc'no 05'00 ns'no 07‘00 08’00
-e-x15 Bolt ID 57
85%
79%:
9.Jan. 2019 0100 0200 0300 0400 05100 06100 0700 0800
-@-x16 Bolt ID 85
97%
£ o/
s g
2 91%

9an. 2019 otoo o700 0300 odloo 0500 0600 o700 ogloo

Control unit with data
transfer to cloud-server
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Real-time monitoring Alarm at minimum
and saved data or maximum values
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Section E

GSM transfer to cloud-server

Section D

— = Section C

Section B

2 section A Bolt ID 85

. Data cable to north, east, south, west Optional data cable to ne, se, sw and nw . Electricity 230v
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