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Tit|e: LIGO VACUUM EQLiIPMENT COMPONENT ALIGNMENT PROCEDURE

SPECIFICATION

A vo49-2-'174

1.0 PURPOSE

The purpose of this procedure is to define the requirements for aligning and
equipment components for the LIGO project.

vacuum

2.0 GENERAI

The major vacuum component anchor bolts are located, driiled and installed after the component has been
pre-aligned with the beam line in each building. This requires that each major vacuum boundary
component @SC, HAM 80K Pump, Spools, etc.) be located in its final location and precision aligned
(with optical zurveying equipment) so that the centerline of the beam line nozdes are within + 2 mm of
the actual beam line.

The actual beam line location is established by locating target benchmarla (at removable spool locations)

using the Buyer supplied floor bench marks (see Attachment A). Once the target bench marks are
located along the beam line, the surveying equipment sites on two adjacent targets to establish the beam
line. The component is then adjusted until it is aligned with the established beam line.

The Customer,{Buyer will verifi each component location as part ofthe installation process,

The class 100 air skid must be installed and operational prior to component alignment.

The component alignment data sheet shall be fi1led out as each componett is installed. (S/off = data
signoff point).

RESPONSIBILITIES

The Contractor is responsible for establishing the target bench marks and ali-erring and installing each
component.

The Buyer/Owner is responsible for veriffng each component location and alignment.
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LIGO VACUUM EQtTipMENT COMPONENT ALiGNMENT PROCEDITRE

PROCEDI]RX

l. Establish the target bench marks in the building being
bench marks (see Attachment A).

worked using the Buyer supplied floor

2 Set up the surveying equipment to site on rwo adjacent target bench marks to establish the beam

Move the component into the instailed position using the referenced dimensions on the installation
documents.

connect class 100 air to the component being aligned (using hoses from the mechanical room).

Verifr that all shipping door cross hairs are located at the centerline of the nozzles (Voff).

Using dollies, align each shipping door cross hair with the estabfsheC beam liae. The alienment
shall be +, /- 2 mm ofthe beam line.

Mark the floor to establish the archor bolt locations by scribing one hole in each component le_q
pad on to the floor (s/off).

Move the component back from its installed position to allow anchor bolt hole drilling.

using a component anchor bolt template, mark and drill each anchor bolt hole (using a core
drillin-e system capable of cutting rebar) per Specification V049-t-10i.

Install anchor bolts and let cure per V049-l-101.

Lift the component to clear the installed anchor bolts and reposition ''.he component !o once again
alig the cross hairs on the shipping covers with the beam line.

Adjust anchor bolt nuts and washers to hold the component il the ahgned position and lock into
place.

Remove the lifting tension on the dollies and allow the anchor bolts to support the component.

Verify with the survefng equipment that the nozzle centerlines are within +l- 2 mm of the beam
Iine (s/ofi).

Notify the Buyer to wirness and signoffthe final alignment (Joff).

Verift that the vessel cross hair ports are closed and discoonect the class 100 air.

Repeat for each major component until all of the major components are aligned. Spools that fit
between major components are aiigned automatically by bolting up the spool using the centering
pins (provided by the Buyer).

Components shall be grouted into place (per Y049-2-Q21) after approval by the Buyer (s/ofi).
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COMPONEI{T AIIGIIMENT PROCEDURE

ATT-ACSMENTB

COMPONE}iT INSTALLATION DATA SEEET

Compouent Tag Number

Coaponert Name

Compoaent SAI
. . ; - . ' ;Componert Installation Weig.ht 0b.)

Componeer lrutallation Posidon
g g g v l r 9 / '

t .

)

3 .

Signofls
(Contractor Unless Otherwise Noted)

Shipping Cover Cross Hairs VerifeC

Component Located For A:rchor Bolt
ivlarkirg

Buver

Final Component Location Complete

Buyer

Bv Date
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