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1.0 Background

Travelers have been in use in the Technical Division since the start of the “Energy Doubler” (a.k.a. Tevatron) days in the late 1970’s. At that time, formal travelers were being used to record the fabrication and inspection steps for the making of the ~1000 Tevatron superconducting dipoles. Travelers have been used for every major project since then, as well as for repairs and reworks of single magnets. Along with trained and experienced personnel and approved engineering drawings, travelers are at the core of the Technical Division’s quality system. And despite some historical statements to the contrary, travelers are not intended to allow a person from off the street to be able to come in and make a good magnet.

2.0 System Specifics

The following sections provide specifics of each part of the lifecycle of a traveler. It is intended to provide the reader with guidance on how the system functions.

2.1 Creation

· Travelers are created by translating the engineering drawings/specifications into a work instruction which details the process to fabricate the item;

· This is accomplished through dialogue between the traveler coordinator, the design engineer and the production leads;

· It involves breaking down the overall process into actionable steps (much like a checklist);

· When at all possible, we try to use previously approved travelers as a starting point for new travelers (e.g. coil winding for the FMI IQD quadrupoles can be used as the basis for making the coil winding for the WQB quadrupoles);

· Traveler Coordinators should spend enough time on the production floor so as to become knowledgeable about how specific processed are carried out;

· When creating/revising a traveler, consider the following:

· How will design tolerances be held?

· In an attempt to ensure that what is done is correct, ask yourself “what step can/should be done to verify that this step was done correctly?”

· This is not intended to mean that every step needs an inspection right after it. It is simply a reminder that we should be incorporating verification at the appropriate places so that work (especially critical work) is verified at some point in the process. This could be a final “end-to-end” test, or steps done throughout the fabrication, or something else;

· When it comes to inspections, one goal is to minimize any ambiguity in what the results mean. Removing ambiguity means that the inspector does not need to make a judgment based on the results. This should allow for more consistency. Whenever inspection results in a number, then one of these options should be applied:

· Defined limits so that we know what passes and what fails;

· Reference only, and so no matter the result there is no problem;

· Responsible authority sign-off.

· There should be a one-to-one relationship between a specific magnet design/configuration and a series designator;

2.2 Parts kits

· For all processes requiring parts, a parts kit is to be created;

· One can use the bill of material in ‘TDPART’ as a place to start when making parts kits;

· We note that parts kits and the BOMs (bill of materials) are not always a one-to-one match, since the kits are organized by process, and the BOMs are organized by assembly;

· In some instances, we may also add parts which do not appear on any BOMs (e.g. winding shims);

· Our practice is to use the name in the title block of the drawing when we reference the part in the kit list (as well as in the traveler);

2.3 Issuing

· All travelers should be issued using the traveler issuing system (i.e. they should not be issued manually);

· The cover page of each traveler should include the appropriate project information (e.g. Project/Task numbers, job number);

· The rule of thumb for serial numbers (note: these can be done differently if specified):

· There should be a one-to-one relationship between a specific magnet design/configuration and a series designator;

· Serials are three digit numbers;

· Sub-assemblies (e.g. coils, cores):

· have their own designator, which comes after a dash after the device series (e.g. ILA-RI-xxx is the right inner core stacking for the ILA magnets);

· the designator should be the same for each subsequent process of a subassembly (e.g. the designator for coils should be the same for coil winding, coil preparation, coil insulation and coil impregnation). This keeps the serial number the same for the subassembly, no matter which process it is in.

· use a dash between the series and the serial (e.g. ILA-RI-020);

· Completed conventional magnet assemblies (or for superconducting magnets the yoked and skinned collared coil assembly) do not have a dash between the series and the serial (e.g. ILA018);

· NOTE: In some cases older magnets were labeled with a dash between the series and serial. In these cases we still issue all travelers without dashes.

· Some processes are done on multiple assemblies at the same time (e.g. stacking four half cores at once, or potting four coils at once). In these instances, the following guidelines apply:

· One traveler is issued to the production floor;

· The traveler contains one assembly serial number in the serial number field, and the other serial numbers are in the note field;

· The traveler issuing system has one record for each assembly serial number (i.e. when issuing the traveler, fill in the serial number field with all the assembly serial numbers). This will generate barcode pages for each subassembly, which will then be used when scanning the traveler (note: the extra copies of the traveler which are printed can be recycled).

2.4 Reissuing

· Travelers are only to be reissued per a disposition in a DR (discrepancy report), i.e. a DR is necessary to be able to reissue travelers, in whole or in part;

· The footer of the reissued traveler will include "Reissued per DR XXXX";

· By default, the serial number in the footer of the traveler will include a "-1" for the first reissuance, a "-2" for the second reissuance, and so on;

· This "-X" number is issued so that we can more easily keep track of the number of times a process has been done to a specific assembly;

· This "-X" will be sequential based on traveler specification number;

· There is an exception to the rule stated above: if a previous traveler is issued along with the current traveler (e.g. DR written in 333496 calls for 333495 and some of 333496 to be reissued), then the previous traveler includes the "-X" of the current traveler. This means that a "-X" number may be skipped for the previous traveler;

· NOTE: this means that a hit list in OnBase (the document and record management system) may have some gaps in the "-X" number sequence;

· For conventional magnets, the completed magnet is labeled with a non-zero “-X” in the serial number only when the properties of the magnet are changed (e.g. if a rework of TLL101-0 results in its magnetic field being changed, then it would be labeled TLL101-1). At this time superconducting magnets do not use the “-X” method of identification;

· NOTE: this means that a re-issued traveler “-X” may be different than the rework level of the final assembled device;

· The rules of thumb for whether to reissue a complete or partial traveler:

· Reissue a complete traveler if the work entails a configuration change, i.e. the work changes the characteristics of the magnet (e.g. changing out a coil);

· Reissue a complete traveler if the work entails more than half of the traveler;

· Reissued travelers that are complete travelers are scanned as individual travelers in OnBase;

· The "-X" number is entered into the 'Rework ID' field in OnBase;

· Reissued travelers that are partial travelers are scanned with the original traveler in OnBase;

· NOTE: this means that a hit list in OnBase may have some gaps in the "-X" number sequence;

· If multiple travelers are issued from the same DR, then they may be issued to Production in the same binder (it may be easier for production to have all the pages in the same binder). A copy of the DR should accompany the reissued pages;

· If a partial traveler is reissued, then those pages will need to be placed back with the original traveler during the closeout review in by the Traveler Coordinator, prior to scanning the records into OnBase.

2.5 Usage

· DRs should be generated whenever there is a problem or nonconformance (see TD policy TD-2040);

· All "N/A" steps in a traveler need to be appropriately commented as to the reason;

· Each minor step (e.g. 3.x) is to be done in sequence (i.e. 3.7 should not be done before 3.6);

· In some circumstances, the major steps can be done out of sequence (e.g. step 5 can be done before step 4);

· This is up to the judgment of the Production Supervisor and the Engineer.

· All TRR (traveler revision request) and DR numbers are to be written in the margin next to the step to which they apply;

· All records of parts received are to be inserted at the end of the traveler;
· For conventional magnets, the completed magnet is labeled with a non-zero “-X” in the serial number only when the properties of the magnet are changed (e.g. if a rework of TLL101-0 results in its magnetic field being changed, then it would be labeled TLL101-1). At this time superconducting magnets do not use the “-X” method of identification.

2.6 Closeout

· The closeout consists of making sure each step in the traveler has been completed, signed off, or otherwise noted;

· All DRs should be closed prior to the closing of the traveler;

· Markups in the traveler might need to result in the creation of a TRR;

· If a serial number, printed on a DR or traveler, needs to be changed (e.g. an 'X' is accidentally typed in the footer and the traveler is issued and used), then stickers should be printed with the correct serial number, and the stickers should be placed over top of the errant serial numbers;

· It is not necessary to cross out the errant serial numbers and initial the change;

· The following should be inserted in the back of the traveler:

· All additional pages (e.g. ring test printouts);

· All kit lists and Additional Parts Requests;

· All DRs;

· A traveler is considered closed after it is scanned into OnBase and the original paper is put into its “master traveler book” or a Records Management box;

· The scanning process should include the verification of page count;

· For processes that have multiple assemblies (e.g. four coils being potted at once), all barcode pages are placed on top of the one traveler when scanning. 

2.7 Maintenance

· All traveler changes should be tracked using a Traveler Revision Request (TRR);

· A single TRR at a time should be used to record and track all changes for a single traveler (e.g. if 333742 is currently at revision A, and there are 3 changes to be made which would result in revision B, then all three changes should be recorded in one TRR; the next time the traveler is to be revised would result in a new TRR);

· If a TRR is issued during the process, then a copy of the TRR is included in the back of the traveler, and the traveler is appropriately marked up to denote the changes;

· The same is true if a traveler needs to be issued before the change(s) can be made official and the new version approved.

· Information regarding changes to travelers (often in the form of a marked-up traveler from production) should be incorporated into the next revision as soon as is possible. The goal would be to have the changes completed before issuing the next traveler to production, but it is acknowledged that this is not always possible.

· Sometimes is may be necessary to adjust a traveler which is already issued. In this case a copy of the TRR is inserted into the issued traveler, and the changes are appropriately noted (e.g. hand-mark the pages, insert the revised pages).

Authored and approved by the QA Manager:
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