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Introduction

Shanghai Synchrotron Radiation Facility

3.5GeV



SSRF





Alluvion of Yangtze river
Altitude 4m
Soft soil, hard rock under 300m
Under the slab,hundreds of pillar about 
48m deep
Vibration (biggest) 



Layout of the SSRF complex

100MeV Electron Linac

3.5GeV Booster

3.5GeV Storage Ring

7 Beam Lines and 
Experimental   

stations at phase 1



Linac



Standard cell of booster



Standard cell B of storage ring



The Status of SSRF(1)

Building is almost OK







Nautilus

http://zh.wikipedia.org/wiki/Image:Nautilus.jpg








The Status of SSRF(2)

Test assembly is finished
Magnet and other hardware is in mass 
production
The formal installation in tunnel will begin 
one month later
Scheduled to finish on April 2009



The status of survey and alignment

Design and review is finished
Non-Standard manufacturing is finished 
Instrument and manpower is in situation
Through test assembly, alignment design 
is validated and refined
The on site control network measurement 
is  going on



PartⅡ Design of SSRF survey and alignment 
system



Error Tolerance

The circumference installation error 
(storage ring):10mm,1~2mm expected

The measurement accuracy of the 
circumference :<1mm

Sub-millimeter for magnets



Storage Ring Magnet Tolerance in girder



Survey and Alignment Procedures



Circumference

Higher accuracy control network 
(installation error)

Laser tracker (IFM, measurement error)



1.Global Control Network

19 points

Total Station

NL



Survey Sketch for Global Network 

7.4m
Observer 
and 
instrument 
separated



Absolute error ellipse



Relative error ellipse



2.Local Control Network

About 700 
monuments 
(experimental hall 
included) 



Cross section view 



Top view 



Fiducialization

Done by our staff 

By laser tracker or articulated arm



Fiducials



Use coil from magnet measurement

About 700 
magnets
Huge job

Nivel20 



Pre-alignment

Nivel20



Installation on site

Mark beam centre-line and magnet entrance 
and exit 
Setting out cement frusta (1~2mm accuracy). 
Align girders
Dismantle the upper part of all the magnets, 
align vacuum chamber. Then restore. 
Bending magnets are put into its position and 
aligned.



HLS

HLS will be constructed
Phase 1:about 20~40 sensors for 
monitoring the deformation of floor
Phase 2:each girder will have sensors for 
monitoring



PartⅢ Implementation



Work have done

Test assembly

Fiducial manufacture

Instrument purchasing



Test Assembly

Control network

Pre-alignment

Installation on site



Work flow

setting 
concrete 
plate

setting 
girder

alignment 
magnet







Booster







Questions founded

1. Operator of laser tracker should be 
trained and procedure should be 
regulated

2. More reference holes should be 
preserved on girder

3. Floor reference points should avoid the 
position of cable bridge



Manufacturing

Marble for 
magnet center 
plane 
determination



Manufacturing

Several
fixtures



Instrumentation

Total Station+NL
NA3003,NA2
Laser tracker LTD500
Laser tracker LTD640 (newly purchased)
Articulated arm from Faro (newly 
purchased)
Interferometer from Renishaw (newly 
purchased)



Manpower

3 engineers of SSRF (2 new coming in 
July 2006)
3 engineers from installation company
average age 30



Bury network points

Floor
fixtures



Wall
fixtures



Work is going on

Level measurement for floor and 
monument 

Horizontal control network measurement



Instrument Support (1)

For experimental 
hall (3 points)

Bridge of city and 
accelerator 
coordinate 

system 



Instrument Support (2)

for Linac 
and 

Booster 
(4 points)

6.7m roof



Instrument Support (3)





Site Survey Pillar

5 points



YC、YD 
changed 
with the 
construction, 
can't be 
used

Hall1
Hall3



2 groups

Total Station TDM5005，TDA5005

NL（2）



Mainly distance measurement

Few angle measurement



Adjustment

“Survey” and NASEW95

YB、YD known points



Absolute point error



Relative point error



Comments on the result

Absolute point error(4mm),relative point 
error(1~2mm)
Can only be used for coarse setting out



Substituted 
supports

Will be OK
this week 

Sighting port



To be contiuned

It’s only the beginning
Real hard work is coming in recent days 
and will last for 1.5 years



Conclusion

Mainly introduces the design

Little on the actual work
Busy for the measurement
Give up the hope to attend this workshop
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