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Purpose:

This procedure will provide instructions for the preparation, lift, removal and replacement of the
Multi-Point Thomson Scattering (MPTS) Diagnostic Optics Box. This procedure also provides
information and guidance on how to execute the job safely and efficiently while protecting the
MPTS optical components. The optical components include the fiber optics holder (FOH) which
is permanently attached to the end of the fiber optics, and the mirror optics box (MOB) which
normally sits on top of a dedicated column, erected from the NTC ground below bay F. Both
components are fragile and require great care during the execution of this job. At the start of this
procedure the FOH and the MOB are assembled together and will remain that way throughout the
job, we will use the acronym FOH+MOB to refer to this combined apparatus. The lifting of the
FOH+MOB is a critical lift to be executed on the NSTX-U 109 level platform.

Scope:
This procedure shall be completed using cost center 1160-D1AG-8020.

This procedure shall cover the following:

2.2.1 Preparing Bay F midplane surrounding area for MOB + FOH removal.

2.2.2 Preparing FOH for lift.

2.2.3 Preparing MOB for lift.

2.2.4 Brining in lift mechanism.

2.25 MOB + FOH lift.

2.2.6 Reinstallation.

2.2.7 Testing Optics Box.

References:
Drawing No. E9D11026: MPTS Optics Box Lift Device Assembly (Sht. 1-4).
Drawing No. E9D11228: MPTS Collection Optics Box Laboratory Test Fixture.
Drawing No. E9D11233: MPTS Collection Optics Box Top Cover Assembly.
Drawing No. E9D11234: MPTS Collection Optics Box Bezel Window.
Drawing No. E9D11235: MPTS Collection Optics Box Window.
Drawing No. E9D11236: MPTS Collection Optics Box Mirror Adjustment Jig.

Critical Lift Procedure No. D-L-NSTX-1010 “Lift MPTS Optis Box and Move onto Support
Table”

Precautions:

Individuals are not permitted to lift more than 50 Ibs. at any one time. If an object weighs in
excess of 50Ibs., then it shall be lifted by more than one individual, or with the aid of
mechanical system(s).



4.2 An approved method of fall protection shall be stablished for individuals working at elevated
positions.

4.3 Use appropriate PPE (per JHA) and/or per guidance from Industrial Hygiene.

4.4 Before removal Health Physics shall survey all materials that were in the test cell during the last
run of NSTX or any material or tools left in the test cell overnight.

4.5 No other work will be allowed above or in the vicinity of the MPTS working area during the
execution of this procedure.

4.6 The Noise level within the NSTX-U Test Cell shall be kept sufficiently low such that verbal
commands can be clearly understood.

5.0 Prerequisites:

5.1 There must be a sufficient number of available personnel required to perform this task
completely, the minimum number is 9.

5.2 One individual shall be selected to be the Lead Technician during the execution of this
procedure. The Lead Technician shall make decisions when needed to continue and/or stop the
work. The Lead Technician will have the responsibility of verifying that each task within
sections 5, 6, and 7 have been completed.

Appointed Lead Technician:

5.3 Personnel whom the Lead Technician shall work with on this job are:

(1) PPPL Construction Field Supervisor — Joe Winston x2745
(2) COG Physicist — Benoit LeBlanc x2008

(3) COG Engineer — Justin Bradley x3037

(4) PPPL Quality Control Representative

(5) PPPL Qualified Lift Engineer

(6) PPPL Qualified Lift Watch

(7) Two (2) PPPL Qualified Riggers

5.4 Obtain a D-site work permit from the shift supervisor.
Lead Tech: Permit No.:

5.5 All workers and Performing Techs must review and sign the Job Hazard Analysis for this job.
Lead Tech: JHA No.:

5.6 The Work Control Center must log in this procedure and provide an approved Engineering
Work Package before the work can begin. Under no circumstances should the work proceed
without the approved “blue or yellow folder” from the WCC.

Lead Tech:
5.7 A Lift watch has been established for all stages of the Optics Box Movement.
Lead Tech: Lift Watch:




5.8 Benoit LeBlanc is available to Oversee the lifting of the Optics Box during movement and
replacement stages.

Lead Tech:

B. Leblanc:

5.9 A Pre-job Briefing must be completed prior to work starting, including a review of the JHA.
The only personnel allowed to work under this procedure are those that attend this briefing.

5.10 All Prerequisites Completed:
COG Engineer Signoff: Date:

6.0 Optics Box Movement Procedure:

6.1 Preparations:
6.1.1 Prepare the Midplane Bay F working area for MOB+FOH removal.

6.1.1.1

6.1.1.2

6.1.1.3

6.1.14

6.1.15

Remove any handrails obstructing the collection optics box and yellow caution tape
off the working area.

Lead Tech:

Implement any fall protection systems as necessary at the direction of the field
supervisor.

Lead Tech:

All associated fasteners and washers must be saved in separate plastic bags and
identified by the type of support (Cone, Groove, Flat Plate, etc.)

Countersink Holes on the 209 platform and lay three sheets of 11ga stainless steel on
the platform floor and bolt the sheets down as shown in Figure 1.

Lead Tech:

Index and mark the locations of the front-feet movement steps of the gantry fixture
onto the stainless sheets as per the coordinates provided in Figure 5. Note that the
origin of the X-Y coordinates is located at the top left corner of column 1 as shown
in figures 1 and 6.

Lead Tech:



Figure 1: Bay F Sheet Layout

| 68"

6.1.1.6 Bring in the MOB+FOH temporary support table, as shown in figure 2, and leave it
off to the side of the floor sheets until the MOB+FOH are lifted.
Lead Tech:

Figure 2: Temporary MOB+FOH Table

N — —
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6.1.2 Preparing the Optics Box (MOB) for lift:

6.1.2.1 Remove the handles of the Optics Box (see E-9D11233-3) by removing the #10-32
hex cap screws and #10 washers (again ensuring to bag and label the fasteners
removed).

Lead Tech:
6.1.3 Preparing the Fiber Bundle (FOH) for lift:

6.1.3.1 The fiber bundle must be supported at all stages of lifting to prevent over-flexing
and breakage of the internal fibers.

6.1.3.2 Inner and Outer radius gauges are provided for technicians to use during all stages of
the collection optics box lift to check the bend radius of the fiber bundle during
movement stages. See Figure 3 for images of the radius gauges.

Figure 3: Inner and Outer Radius Gauges (Shown left to right)

a—

6.1.3.3 The working bend radius of the fiber bundle is an 18 inch radius or 36 inch diameter

bend. The provided radius gauges are capable of measuring radii between 7 and 144
inches.

6.1.3.4 The absolute minimum bend radius the fiber bundle can experience is a 16” radius;
any movement steps which require bending the bundle tighter than the 18” working

radius require the presence of the COG Engineer Justin Bradley and COG Physicist
Ben Leblanc.

6.1.3.5 Remove the Fiber Bundle red fiber tray shown in Figure 4.
Lead Tech:



Mounting points for
swivel eye pulleys

6.1.3.6

6.1.3.7

Remove any temporary structures supporting the fiber bundle and support the fiber
bundle as necessary to prevent flexing beyond the allowable working radius of 18
inches.

The bundle is to be supported by a minimum of two (2) ropes mounted through
swivel eye pulleys temporarily mounted to the overhead Unistrut as shown in Figure
3. If required, technicians may also support the fiber bundle by hand at the direction
of the Lead Technician. Additional ropes and swivel eyes may be used as needed.

6.1.4 Bring in Lift Mechanism:

6.14.1

6.1.4.2

6.1.4.3

Before proceeding any further, all personnel non-essential to this procedure shall
vacate the NSTX-U Test Cell. Access to the Test Cell shall be restricted to only
personnel essential to the completion of this procedure until the work is complete.

Lead Tech:

Bring in and prepare Lift Fixture #221 for attachment to the Optics box at the
direction of the COG Engineer.

Lead Tech:

Attach lift fixture #221 to the Optics Box using the lifting hardware per the lift
procedure D-L-NSTX-1010 at the direction of the COG engineer.

Lead Tech:



6.1.4.4 Perform trial lifts at the direction of the Lead Technician to see how fibers react and
how the MOB+FOH react and adjust accordingly. Repeat trial lifts until the load is
balanced and ready for movement.

Lead Tech:
6.1.5 Lifting and Moving the MOB+FOH:
6.1.5.1 Lift the MOB+FOH in accordance with lift procedure D-L-NSTX-1010.

6.1.5.2 Defer to the following diagram and table shown below in figures 5 and 6 to ensure
the Fiber Bundle follows the laid-out fiber path (Points reference column 1).

Figure 5: Lifting Fixture front-caster steps

Column 1

]

6.1.5.3 Each step in the movement of the lift fixture and MOB+FOH shall be done with
extreme care and without time constraints.

6.1.5.1 During Movement of the FOB+MOH a minimum of two (2) technicians shall
support the fiber bundle using the ropes swung through the overhead swivel eye
pulleys, with a third technician assigned to check its curvature and provide lifting
feedback to the other technicians during the movement steps.



Figure 6: Lifting Fixture front-feet step coordinates on floor sheets

Front Left Front Right

X ¥ X ¥
1 73.5 -1.25 49,25 -15.88
2 70.5 4.75 48.25 -15.62
3 67.75 8.75 47.5 -14.75
4 70.5 11.75 46.75 -8.75
5 68.5 14.75 43 -2.5
il 84.75 21.25 36.25 9.5
7 66.5 24 36.5 18
8 63.5 29.75 33 27

6.1.5.2 At the end of each movement step, the supporting ropes for the fiber bundle are to be
tied off to a permanent structure in the test cell until ready for the next movement
step to prevent loss of support and potential damage to the fiber bundle.

6.1.5.3 Upon completion of all movement steps; Move the temporary table into place to
support the MOB+FOH.

Lead Tech:

6.1.5.4 Lower the MOB+FOH onto the temporary table and level the optics box on the table
using small machinist screw jacks with soft feet to prevent scratching the MOB.

6.1.5.5 Disconnect the MOB+FOH from the lift fixture once the MOB is leveled on the
support table.

Lead Tech:
6.1.5.6 Secure MOB on the temporary table as per Benoit LeBlanc’s instructions.
Lead Tech:

6.1.5.7 Make 1 final check of the curvature of the fiber bundle then secure the supporting
ropes using a non-slipping knot such as a buntline hitch. Ensure the knot is pulled
snug to prevent slipping. Additional rope lines may be attached to the Fiber bundle
as needed at the direction of the field supervisor.

6.1.5.8 Caution Tape off the area surrounding the support table and fiber optics bundle and
apply signage as follows “CAUTION: FRAGILE OPTICS, DO NOT TOUCH”.

Lead Tech:
7.0 Final Conditions:

7.1 The Optics Box and Fiber Bundle have been moved off its support and placed on the temporary
table.

7.2 The temporary table and Optics Box have been secured to prevent damage.

7.3 All equipment and tools have been removed from the NSTX Test-Cell and properly stored.



8.0 Completion Signoff:

This procedure and post job brief have been completed and verified by the signatures below.

Lead Technician

Signature Date
ATI

Signature Date
QA/QC Representative

Signature Date
Field Supervisor

Signature Date

Return this completed procedure to the Work Control Center

Comments:

Note: The run copy of this procedure shall be returned to the operations center upon completion
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