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Application of 3D laser projection technology in construction
layout of nuclear power plants
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Abstract : As a key foundation work for nuclear power plant construction ,construction setting out is the basis for other con-
struction activities ,which has a direct impact on the quality and progress of the project. At present,the construction setting-
out method of point-by-point setting-out with total station is mainly used in the field of nuclear power construction and in-
stallation,which has the disadvantages of poor setting-out accuracy,low construction efficiency and large investment in labor
costs. In this paper,the application of 3D laser projection technology is put forward to realize the rapid construction lofting
of nuclear power plants,which has the characteristics of batch lofting and high projection accuracy. Through the feasibility
analysis of construction lofting of nuclear power plants and the on-site application of a nuclear power project,as well as the
use of total station for comparative analysis,it is verified that 3D laser projection technology has a certain application pros-
pect in the construction lofting of nuclear power plants.
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Fig. 1 Principle of 3D laser projection technology
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Tab. 1 Technical parameters of RayTracer

high-precision laser projector

1. PEfg

FENNG B 0.25 mm/5 m
BB/ m 1.5~15
AR () 60
REL L/ mm 0.5~2

2. BEMFHUAS S EETER
IEXTYN 120/240 VAC 50/60 HZ
TAERERREE/(C) 5 ~40
B/ nm 532(44(n)
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Tab. 2 Survey data of construction lofting demand

of major disciplines in nuclear power plant
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Fig. 2 Overall implementation idea
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Fig. 3 Sketch map of target positioning point reflection
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Fig. 4 Schematic diagram of instrument site positioning
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Fig. 5 Lofting program editing and lofting point and line import
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Fig. 6 3D model import
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Fig. 7 Batch setting out of site support positioning points
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Tab. 3 Setting-out data of 3D laser projection system

for support positioning point
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Tab. 4 Recheck data of total station of support

positioning point

JBORE £ A HR/ mm JBORE R A4/ mm
M =
X Y Z X Y V4

1-1 ~149. 16 -232.00 -513.84 1-1 —149.35 -231.85 —513. 69

1-2 -149.43 -232.12 51.99
1-2 -149. 16 -232.00 51. 84

1-3 ~714. 66 -232.25 52.02
1-3 -714.84 -232.00 51.84 1-4 ~714.57 -232.10 -513.69
1-4 _714. 84 ~232.00 ~513.84 2 -1 1750. 99 -231.74 1386. 02

2-2 1750. 91 -231.87 1952. 07
2-1 1750. 84 -232.00 1386. 16

2-3 1184. 89 -232.21 1951.79
2-2 1750. 84 -232.00 1951. 84 2 -4 1185. 02 -232.09 1386. 31
2-3 1185. 16 -232.00 1951. 84 3-1 3651.01 -231.85 -514. 11

3-2 3650. 96 -232. 12 51.91
2-4 1185. 16 -232.00 1386. 16

3-3 3085. 00 -231.83 51.77
3-1 3650. 84 -232.00 -513.84 3-4 3085. 05 -232.09 -513.67
3-2 3650. 84 -232.00 51.84
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Fig. 8 On-site review of support positioning point
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Tab.5 Comparative analysis of the two data

. B RGN/ mm A E AR/ mm {2/ mm

S X Y z X Y z X Y z RMS
1-1 - 149. 16 -232 -513.84 | —-149.35 | -231.85 | -513.69 | -0.19 0.15 0.15 0.28
1-2 - 149. 16 -232 S1.84 -149.43 | -232.12 | 51.99 -0.27 -0.12 0.15 0.33
1-3 ~714.84 -3 51.84 ~714.66 | -232.25 | 52.02 0.18 ~0.25 0.18 0.36
1-4 ~714.84 —232 -513.84 | -714.57 | -232.10 | -513.69 | 0.27 ~0.10 0.15 0.32
2-1 1750. 84 -232 1386.16 | 1750.99 | -231.74 | 1386.02 0.15 0.26 -0. 14 0.33
2-2 1750. 84 -232 1951.84 | 1750.91 | -231.87 | 1952.07 0.07 0.13 0.23 0.27
2-3 1185. 16 -232 1951.84 | 1184.89 | -232.21 | 1951.79 -0.27 -0.21 -0.05 0.35
2-4 1185. 16 -232 1386.16 | 1185.02 | -232.09 | 1386.31 ~0.14 -0.09 0.15 0.22
3-1 3650. 84 -232 -513.84 | 3651.01 | -231.85 | -514.11 0.17 0.15 -0.27 0.35
3-2 | 3650.84 -232 S1.84 3650.96 | -232.12 | 51.91 0.12 -0.12 0.07 0.18
3-3 3085. 16 -232 51.84 3085.00 | -231.83 | 51.77 -0.16 0.17 -0.07 0.24
3-4 | 3085.16 —232 ~513.84 | 3085.05 | -232.09 | -513.67 | -0.11 ~0.09 0.17 0.22
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