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1 Introduction and Scope

1.1 Introduction

The National Compact Stellarator Experiment (NCSX) will be assembled and built at Princeton Plasma Physics Laboratory.  The stellarator core will be preassembled into three 120° field period assemblies in the TFTR Test Cell.  
The TFTR Test Cell is approximately 114 ft wide by 150 ft. long. The Coil Manufacturing Facility will occupy the east side of the building.  The Field Period Assembly will be located in the north and west side of the building. The building crane will be shared.

1.2 Scope

Two plans have been prepared which cover the Field Period Assembly (FPA) activities.  These are the NCSX Manufacturing Operations Plan (NCSX-PLAN-MFOP) and this document, the NCSX Field Period Assembly Manufacturing, Inspection, Test, and Quality Assurance Plan (NCSX-MITQA-185).  The first document covers the entire Manufacturing Facility and discusses general facility operating guidelines; safety controls and reviews; permitting; and compliance with PPPL policies and procedures.
This document specifically addresses FPA activities, providing
· A description of the field period assembly sequence including a process outline
· A description of each station including tooling and fixtures
· A listing of governing specifications, assembly drawings, models, data files, and procedures for each station

· A process outline of the FPA Facility SAME AS FIRST ITEM
· A discussion of roles and responsibilities  IN MFOP
· A discussion of how the FPA Facility will be run including safety and training; meetings and communication; and process documentation. IN MFOP
2 Applicable Documents

	Document Number
	Title

	
	

	ESH-004
	Job Hazard Analysis

	ES&H 5008
	PPPL Environmental, Safety and Health Manual

	NCSX-PLAN-MFOP-01
	NCSX Manufacturing Facility Operations Plan

	NCSX-CSPEC-121-02
	VVSA Product Specification  

	WP-1224
	Work Planning Form for Field Period Assembly

	ESH-008
	Access to Radiological Areas (RCA’s)

	NEPA 1261
	FPA and Modular/TF Coil Development and Production?

	D-NCSX-OP-EO-41
	NCSX Coil Manufacturing Facility Emergency Response 

	NCSX-?
	NCSX FPA Metrology Plan

	
	


3 Assembly Sequence – TOM BROWN
SEE BELOW – 

This is where Tom Brown’s input is translated into a top-level discussion of the assembly sequence and where the assembly stations and facility layout are introduced.  Let’s start with Station 1.  
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Figure 1 - Field Period Assembly Process Outline

The overall layout of the FPA is found in figure 2.

[image: image1]
Figure 3 FPA Layout (Need new layout of just FPA stations)
4 Assembly Stations 
NCSX-? provides the overall fpa Dimensional Control and Metrology Plan.
4.1 Station 1 – Vacuum Vessel Preparation (VVSA receipt Inspection, diagnostic loop and cooling tube installation)
The Field Period Assembly will begin with the VVSA receipt Inspection, followed by the diagnostic loop and cooling tube installation. The Diagnostic loops will be installed using small tabs spot welded to the vessel surface and then the cooling tubes will be installed with studs welded to the surface and clamps applied.  NCSX-PROC- FPA -001 will govern the assembly sequence for station 1.  

4.1.1 Station 1 Tooling and Fixtures

This station is comprised of two trunions that will support the VVSA in a rotisserie style. This station will be built by the PPPL Tech Shop using drawing

[image: image2]
Figure 3 Vacuum Vessel Support

4.1.2 Station 1 Specifications, Assembly Drawings, Models, and Data Files – TOM BROWN?
	Document Number
	Title

	
	

	
	FPA Station 1 Specification

	
	FPA Station 1 Assembly Drawing (top level)

	
	FPA Station 1 Model

	
	FPA Station 1 Supporting data files

	
	

	
	

	
	

	
	


There will be at least one specification for each station.  The specification will identify performance requirements that will be verified by inspections and tests performed during or upon completion of the work at each station.  These inspections and tests need to be incorporated in the assembly procedures.  The spec will also identify an assembly drawing that will define the product upon completion of the work at each station.  Technical definition of the product may be supplemented by models and data files.  THIS SECTION SHOULD LIST RELEVANT SPECIFICATIONS, ASSEMBLY DRAWINGS, MODELS, AND DATA FILES.
4.2 Station 2 – Modular Coil Half-period Assembly

This station is comprised of a tilting platform that will allow the modular coils to be aligned and bolted together.  NCSX-PROC- FPA -002 will govern the assembly sequence for station 2.
4.3 Station 3 – Modular Coil Installation

This station is comprised of a support that will hold the vacuum vessel vertical and allow the modular coils to be rotated (screwed) onto each end of the VVSA, one at a time.  Then the ports will be aligned and welded on. From this point forward, the Assembly will be called the Field Period Assembly.  NCSX-PROC- FPA -003 will govern the assembly sequence for station 3.
4.4 Station 4 – Final Field Period Assembly

This station is comprised of a support for the Field Period Assembly and a large column that will be used to support the TF Coils and rotate them onto the Field Period Assembly.  NCSX-PROC- FPA -004 will govern the assembly sequence for station 4.
4.5 Station 5 – TF Half-period Assembly

This station is space set aside for minor intermediate operations or storage both between stations and in preparation for transportation to the NCSX Test Cell.  NCSX-PROC- FPA -005 will govern the assembly sequence for station 5.
5 Safety and Training

Safety and training will be implemented per NCSX-PLAN-MFOP-01 section 9.
	
	Station V1 

VVSA Prep
	Station V2 
MC Assy
	Station V3 
MC Install
	Station V4  
TF and Trim Coils Install
	Station V5
 Final Prep
	Riggers & Crane Operators
	Field Supervisors
	QC

Represent

	
	
	
	
	
	
	
	
	

	Confined Space
	
	
	X
	X
	X
	
	X
	X

	General Employee (GET)
	X
	X
	X
	X
	X
	X
	X
	X

	Radiation Safety
	X
	X
	X
	X
	X
	X
	X
	X

	Hazard Communications
	X
	X
	X
	X
	X
	
	X
	X

	Hazard Awareness (JHA)
	X
	X
	X
	X
	X
	X
	X
	X

	Mfg Facility Operations Plan
	X
	X
	X
	X
	X
	
	X
	X

	Lockout/Tagout
	X
	X
	X
	X
	X
	
	X
	X

	Basic Electrical
	X
	X
	X
	X
	X
	
	X
	X

	Ladder Safety
	X
	X
	X
	X
	
	
	X
	X

	Fall Protection
	
	
	X
	X
	
	X
	
	

	Stud Welding
	X
	
	
	
	
	
	
	

	Rigging &/or crane operator training
	
	
	
	
	
	X
	
	

	Mechanical Arm training- Romer (operators only)
	X
	X
	
	
	
	
	
	

	Fire Extinguisher
	X
	X
	X
	X
	
	
	X
	

	Emergency Response Procedure
	X
	X
	X
	X
	X
	X
	X
	X

	
	
	
	
	
	
	
	
	


Table 1 - Field Period Assembly Training Matrix
6 Meetings and Communication

Meetings and the flow of communications will be per NCSX-PLAN-MFOP-01 Section 10.
7 Process Documentation
Process documentation (e.g. travelers, NCRs, etc.) will be developed, maintained and archived per NCSX- PLAN-MFOP-01 Section 11.
WAYNE – Are Sections 6 and 7 needed, they just point back to the MFOP
Station #4


MC Mfg.





Crane limit 25T hook





Station #2


MC Mfg.





Station #3


Mfg TF Coils





Station #1b


MC Prep





Station #1a


MC Prep





Station #6


TF Coil Casting Assy





Crane limit 110T hook





Station V2 MC Assy.





Exit





Crane limit





Send to NCSX Test Cell





Procedure No.        


NCSX-PROC- FPA -005





Station No. V5 


Final Prep for transport





Final Prep for Transport


Perform Final Measurements


Install transportation supports


Load on truck








Station No. V4 Install TF and Trim Coils





Station V5 Storage








Controlled Document


THIS IS AN UNCONTROLLED DOCUMENT ONCE PRINTED.


Check the NCSX Engineering Web prior to use to assure that this document is current.





Procedure No.        


NCSX-PROC- FPA -004

















Assemble and Install TF Coils and Trim Coils


Assemble two 3 TF coil sets


Install Field Period


Install one 3 coil set onto TF fixture


Roll Coils on


Install second 3 coil set onto TF fixture


Roll Coils on


Install Trim Coils








Station No. V3


Install MC and port extension 





Procedure No.        


NCSX-PROC- FPA -003





Install MC Assembly and port extension 


Align and Install VVSA


Install first 3 MC sets


Install Second 3 MC sets


Align and bolt together


Align and Weld Port extension








MC Assembly


Align and assembly 3 MC sets








Station No. V2


MC Assembly





Station V4 TF Install





Station V1 VVSA then


Station V3 MC Install





Procedure No.        


NCSX-PROC- FPA -002





Procedure No.        


NCSX-PROC- FPA -001





Station No. V1 


VVSA loops and tubes





Stat. #5


VPI








VVSA Preparation


Locate diagnostic loops


Install templates


Install Diag Loops


Locate cooling tubes


Install tube clamp studs


Perform measurements





Material Receipt





Crane limit 25T hook





Material Receipt


VVSA receipt & inspection 


Cooling Tubes receipt & inspection


Misc. hardware inspection guidelines





Procedure No.        


NCSX-PROC- FPA -QA
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