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Abstract In order to meet the developing demands of subsequent larger scale amplifier and improve the field
installation quality of the optomechanical modules of existing amplifier, we analyze the flaws in the structure design
of the field installation process device, study the technique flow, accuracy and time-allotment of field installation ,
construct the function structure tree of the field installation device. and optimize the sub-function and structure
integration. Based on these studies, the design sketch of the new field installation device is proposed, which is
suitable for the optomechanical modules installation of existing amplifier. In the following, realization process and
advantages of the system are further analyzed. the theoretical calculation of key structure, engineering design, sub-
functional verification and machine debugging of the new device are carried out before it is used to verify design
effectiveness through batch installation mission test of optomechanical modules of existing amplifier. The results
show that the new device meets the requirements of the field installation of optomechanical modules of amplifier, the
feasibility of its structural design is verfied.
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Fig. 1 Spatial layout and installation schematic of field installation for LRU
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Table 1

Allocation table of accuracy and consume time during module field installation

Main install process

Time /min

Position accuracy /mm Orientation accuracy /(%)

Dock between LRU and canister in OAB 5 0.25 0.05
Convey & dock accuracy 8 10 2

The first stage lift 2 0.05 0.5

Dock between canister and FAU in LAB 3 0.05 0.1
Dock between LRU and FAU at LAB 2 0.25 0.05

The second stage lift 7 0.05 0.1

Lock 3 0.5 0.1

Total 30
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Fig. 2 Function structural tree of field installation device
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Table 2 Functional layout comparison table

Item

Before optimization After optimization

Convey
Coarse dock
Precisely dock: 6, /0.
Precisely dock: 0,/x/%
Lift: y

Clean: class 5

Main-function

Lift machine in canister

Dock platform. forklift AGV

Air cushion AGV

Dock platform Level kinematics in canister

Dock platform Align kinematics in canister
Lift machine in canister

Seal canister Seal canister

Other-function Dock assist-CCD

Manual model principal CCD principal

CCD auxiliary Manual model auxiliary

Energy supply AC/DC/compressed air

Compressed air, AC supply

Battery

Note; AC represents alternating current; DC represents direct current.
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Table 3 Technical parameters comparison table of device

Item

Before optimization After optimization

Coarse dock liner /mm
Coarse dock angular /(%)
Precisely dock: 0, /0.

Dock precision

<420 <=+5
<45 <=+2
<+£0.1° <£0.1°

Precisely dock: 0,/x/= <+0.1°; <£0.5 <+0.1°; <£0.5
Precisely dock: 6, /0. +5° +3°
Dock-adjust-range .
Precisely dock: 0,/x/2 +7.5% +£75 +5°; +50
Lift precision /mm Lift; y /mm < £0.5 < £0.5
Lift load /kg <800 <600
Convey load /kg <4000 <2500
Cleanliness Class 5 Class 5
Energy supply AC/DC/compressed air Compressed air, AC supply Battery

Operators number
Operating mode

Installation time /min

Under 2 people (desired)

Self-service

Above 4 people
Manual model in chief
30 25
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Fig. 3 Design plan and install sketch of device.
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(b) LRU insert FAU process
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Table 4 Capacity allocation table of battery

Main install process Time /min Power /W Consume capacity /(A+h)
Dock &: insert between LRU and canister at OAB 2.5 900 0.78
Convey 8 600 1.66
Dock between canister and FAU at LAB 2.5 900 0.78
The first stage lift 2 1200 0.83
Dock between LRU and FAU at LAB 2.5 600 0.52
The second stage lift 5 400 0.69
Control system (inclusive CCD) 30 400 4.16
Total (one module,30 min) 9.42
Total (eight modules, one day) 75.36
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