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Fig. 1 Date transmission of on-line corrosion monitoring

system for offshore wind turbine
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Fig.2 Environmental data monitored by on-line corrosion monitoring system (2022-07): (a) outside wind turbine; (b) inside wind turbine
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Tab.1 Annual environmental data outside wind turbine

g /°C MR % o -
301 - b - - SRR/ R Y
PN NG A PN NG T A
2022-07 39.2 24.5 29.66 99.90 52.70 85.50 17.71 57.12
2022-08 33.9 23.6 29.06 99.90 54.60 82.62 20.83 67.20
2022-09 33.9 23.6 29.06 99.90 54.60 82.62 10.21 34.03
2022-10 31.4 16.1 25.97 99.90 49.80 79.10 10.83 34.95
2022-11 27.6 20.6 23.99 99.90 56.60 91.72 28.00 93.33
2022-12 21.7 12.9 17.86 99.90 44.80 79.13 16.29 52.55
2023-01 24.0 11.9 16.96 99.90 47.70 86.17 20.17 65.05
2023-02 25.1 15.3 19.57 99.90 72.40 90.42 20.04 71.58
2023-03 28.4 18.3 21.68 99.90 70.00 91.78 27.58 88.98
2023-04 30.6 18.3 24.32 99.90 78.90 93.94 28.38 94.58
2023-05 34.1 21.6 27.38 99.90 70.90 92.82 26.79 86.42
2023-06 37.5 24.5 29.27 99.90 64.70 90.83 24.50 81.67
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Tab.2 Annual environmental data inside wind turbine

1 AL/ C AR/

R wME CFSE &RAE s/ME PRIE
2022-07 41.7 30.1 35.85 65.10  38.00 54.98
2022-08 40.5 32.2 35.38  59.40  41.90 54.38
2022-09 42.5 31.6 35.78  59.40  33.40  49.97
2022-10 41.5 28.4 34.42 58,50  22.30  42.66
2022-11 38.1 27.9 31.46 58.60  25.60 53.48
2022-12 34.3 15.3 26.18  65.30 17.60  42.65
2023-01 31.9 21.0 25.85 57.20  22.80  45.70
2023-02 36.9 24.4 28.33  57.30  29.50  48.87
2023-03 40.2 22.6 29.44  65.60  31.80 51.29
2023-04 40.9 28.9 32.77  58.00  36.10 51.99
2023-05 44.5 28.0 34.71 66.90  35.40 54.08
2023-06 41.5 29.7 34.98  66.60  44.10 56.06
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Fig.3 External corrosion rate of wind turbine (2022-07—2023-06)
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Fig. 4 Internal corrosion rate of wind turbine (2022-07—2023-06)
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Fig.6 Spearman correlation coefficient analysis results: (a) outside wind turbine; (b) inside wind turbine
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Tab, 3 Statistical results of corrosion rate data inside and outside wind turbine
e 1 KHLIME il R / (pmea™ ) WAL k3R / (pmea™ ")
2 i
IEON( fe/ME FHIE SEON( ] e/ IME FHIME
1 2022-07 161.28 6.06 126.72 25.27 1.83 11.90
2 2022-08 77.68 63.11 69.54 7.29 3.26 4.95
3 2022-09 77.68 63.11 69.54 4.17 2.07 3.35
4 2022-10 66.26 59.60 63.30 2.89 1.75 2.27
5 2022-11 76.30 65.84 72.80 2.09 1.17 1.61
6 2022-12 77.43 73.33 75.93 1.63 0.79 1.11
7 2023-01 74.05 72.12 72.99 1.32 0.28 0.93
8 2023-02 74.30 72.22 73.60 1.16 0.68 0.90
9 2023-03 75.70 73.71 74.36 1.13 0.57 0.90
10 2023-04 78.87 75.38 76.86 1.03 0.63 0.82
11 2023-05 79.88 78.65 79.34 0.96 0.59 0.81
12 2023-06 79.16 75.09 76.97 0.95 0.21 0.56
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Application and Data Analysis of Corrosion Monitoring System for Offshore Wind Turbines

MENG Xueyin', JI Weidong', LI Rongfu', TAN Hong”, XUE Wenfei’, QIAN Qiupei', HAO Peng”
(1. Goldwind Science &. Technology Co., Ltd., Beijng 100176, China;
2. Jiangsu Goldwind Science & Technology Co., Ltd., Yancheng 224100, China)

Abstract: A corrosion monitoring system for offshore wind turbines was developed using resistance probe sensors (TER) and
installed in an offshore wind power project in Zhanjiang. Guangdong Province, in the South China Sea. The internal and
external corrosion rates and corrosion environment levels of the offshore wind turbines in the project were evaluated based on
the monitoring results. The results show that the internal and external corrosion environment of offshore wind turbines were
typical marine atmospheric corrosion environment, showing obvious wet-dry rotation. The maximum corrosion rate of external
and internal corrosion appeared at the primal phase, and gradually decreased with the extension of service time and finally
tended to be stable. The power function model of corrosion volume and time was obtained by fitting the data. Finally, some
suggestions on the design grade and durability requirements for offshore wind turbines were proposed.

Key words: corrosion monitoring system; offshore wind turbine; corrosion rate; anti-corrosion system
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Research Progress on Corrosion and Protection of Natural Gas Pipeline Welds in

Coastal Towns

LI Juanjuan's WANG Hanbing*, QI Jiantao®, REN Zengxin®
(1. Special Equipment Safety Inspection and Research Institute of Henan Province, Zhengzhou 450000, China;
2. New Energy College, China University of Petroleum (East China), Qingdao 266580, China;
3. Petrochina Liaohe Petrochemical Company, Panjin 124010, China)

Abstract: As the weak link of natural gas transmission pipeline, the welded joints of pipeline are more prone to corrosion
failure in the highly corrosive coastal soil environment. The corrosion factors and main corrosion types of welded joints of
natural gas pipelines in coastal towns in China are reviewed, and the main pipeline protection technologies are introduced,
including adding corrosion inhibitor, anti-corrosion coating, improving corrosion environment and cathodic protection. Finally,
combined with the increasing demand for comprehensive utilization of hydrogen energy, the risk of hydrogen embrittlement in
welded joints of hydrogen mixed natural gas pipelines is analyzed, and the key technologies for developing hydrogen resistant
coatings to ensure the long-term safe service of hydrogen mixed natural gas pipelines in the future are prospected.

Key words: coastal town; natural gas pipeline; corrosion; protection against; hydrogen resistant coating
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