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Overall adjustment method of laser trackers for geometric shape and

position detection in hydroelectric generator rotors
YANG Xiaolong's WU Tao', CHENG Chuanshi', XIE Xiangjun',
YE Xiangyou', LI Chong”, LI Yujie’, SUN Chenlei’, XU Fugian®
(1. Maintenance Plant, China Yangtze Power Co., Ltd., Yichang 443000, China;
2. Zhengzhou Xinda Institute of Advanced Technology, Zhengzhou 450001, China)

Abstract: To address the issue that single-station measurements using laser trackers limited by the field of view
cannot meet the requirements for rotor shape and position detection, current methods often employ the station-
transfer measurement approach based on common points transformation. However, these methods suffer from
error accumulation, which restricts the overall measurement accuracy. To overcome these limitations, an overall
adjustment technique based on an angle-distance network was introduced. This method incorporated angle and
distance observations into the adjustment process directly and assigned appropriate weights based on prior error
models, thereby avoiding the error accumulation inherent in coordinate transformation. Experimental results
show that the root mean square (RMS) deviation between the recalculated point-to-point distances and the
observed values using the overall adjustment method is 4.15 pm. Compared with traditional common points
transformation methods, the proposed method demonstrates significant accuracy advantages and provides a
reliable solution for high precision geometric shape and position detection of large hydroelectric generator rotors.
Key words: hydroelectric generator rotor; geometric shape and position inspection; error accumulation; overall

adjustment method; laser tracker
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Fig. 4 Schematic diagram of rotor detection
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Fig. 5 Grouping results of common points transformation
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Table 4 Adjusted point coordinate results from the angle-distance network

Je8=2 X g/ mm Yrus/mm Z gus/ mm P pus/mm D/mm S/mm A/pm
1 0.012 0.008 0. 050 0.052 © 154,652 "t 54, 654 —2
2 0.013 0.012 0.119 0.121 T 34,731 T34, 734 -3
3 0.009 0.007 0.066 0.067 © 796,822 © 796,820 2
4 0.028 0.024 0.041 0.055 © 55,693 T 55,691 2
5 0.027 0.036 0.065 0.079 71,113 71,115 —2
6 0.008 0.009 0.037 0.039 T 46,469 T 46. 465 4
7 0.021 0. 049 0.021 0.057 ©1192,725 ©1192,725 0
8 0.030 0.062 0.068 0.097 " 7791.758 "1 91.754 4
9 0.009 0.014 0.051 0.054 t 36,727 " 36.727 0
10 0.017 0.030 0.070 0.078 T 03.713 trr03.711 2
11 0.026 0.035 0.035 0.056 © 793,898 ©93.900 —2
12 0.037 0.043 0.043 0.071 © 798,981 ©1798.992 —11
13 0. 080 0.119 0.061 0.156 ©1 172,898 T 72,891 7
14 0. 044 0.098 0.165 0.197 © 135,703 "1 735.695 8
15 0.051 0.102 0.108 0.158 102,219 T 02.214 5

16 0.014 0.023 0.082 0.086 © 44,945 "7 144,938 7
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Fig. 6 Comparison of point-to-point length

differences between the two methods
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