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Tab. 1  Similarity relations of basic parameters
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Fig. 1 Prototype of substructure of offshore substation Fig. 2 A model of substructure of offshore substation platform
platform (unit; elevation in m, others in mm) (unit; mm)
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Tab.2 Design parameters of water level and design wave of a model

IKAL XK/ m BRI a Hyy /m T/s L/m

NN 50 0. 160 1.110 2.757
M3t 0 (0. 043 6 m) 0.470

5 0. 124 1.026 2.347

WA (0. 023 6 m) 0. 450 1 0. 099 0.929 1.869

B (-0. 022 5 m) 0. 404 1 0. 092 0. 909 1.738

e v o 50 0. 091 0. 907 1.730
AR 7 (-0. 044 m) 0.382

5 0.071 0. 893 1.387
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Tab.3 Modes of a dynamical model from 1* to 10" frequency

[ 1 2 3 4 5 6 7 8 9 10
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BRGR 4,252 4. 691 4.921 18. 484 19.314 20. 075 20. 557 27.998 28. 835 29.256
FEUEE 0.776 0. 856 0. 898 3.375 3.526 3. 665 3.753 5.112 5.264 5.341
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Design of dynamic model test for offshore substation platform

FU Liang-ming', ZHONG Yao', LUO Cheng-xi', LIU Xiao-song', SUN Jin-long>, LIU De-cai’
(1. Powerchina Zhongnan Engineering Corporation Limited, Changsha 410014, China;2. Datang Shandong
Power Generation Co., Lid., Qingdao 266061, China)

Abstract; The design and safety evaluation system of offshore substation platform should be established to satisfy
the developing requirement of large-scale offshore wind farm. It’s availability can be verified by model test.
Combining the elastic similarity and Froude similarity, the hydro-elastic similarity can be obtained. Based on it, the
similar relations among the parameters can be obtained so as to help finishing the design of dynamic model of an
offshore substation platform. In the model test, the hydro-elastic similarity is used to ensure the similarity relation of
dynamic characteristics and wave loads between prototype and model. Also, the Newton similarity is employed to
fulfill the similarity relationship of the ice loads. Using SACS, the finite element models of offshore substation
prototype and model are established to analyze the structural responses and dynamic characteristics of them.

Compared with the numerical results of prototype and mode test, the hydro-elastic similarity is validated.

Key words: offshore substation platform; hydroelasticity similarity; elastic similarity law; Froude similarity;

Newton similarity law; dynamic model test



