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Guide lines for opening and document “NCR” during the Assembly of CC for the LHC Main dipoles

Each NCR shall report:

1) the identification number of the item being object of the NCR in particular:

a. for components: the single piece identification number or the lot number, the delivery date, the layers and CC in which are going to be used

b. for layers: the id number of the layer, the SC cable used to produce it, the CC and aperture in which is going to be used 

c. for poles: the id numbers of the layers, the SC cables used for the two layers the CC and aperture in which is going to be used

d. for Q.H.: the CC and the aperture in which is going to be used and the id number

e. for the cold bore tubes: the CC , the id number, the aperture s where they are going to be assembled

f. for the collars: the CC in which are going to be used. If it is a local defect the longitudinal position at which are going to be placed

N.B. the layer or the CC number should be reported if they are already known at the moment when the NCR is issued. In any case the NCR shall be part of the documentation of all the CCs where components being subject of the NCR have been used. This is not applicable for NCR documenting components’ rejection.

2) A detail description of the problem: results of the test that discovered the problem, visual description of the problem with data about position along the coils, poles, collared coils and photos.

3) If “repair/rework” action is adopted:
a. the description of the repairing procedure

b. the results of the tests that shows that the object is now conform (part of this test will be again placed in the traveler)

The list below is a list of problems where NCR SHALL BE ISSUED.

The NCR can be triggered by:

1. A non conform test or inspection result
2. A process or assembly procedure that was not respecting the process limits (also if the final product so not show clear non conformance)

3. A repair operation or actions that shall be reported.

The following list of NCR is prepared with such logic.

NOTE: THIS LIST IS NOT EXHAUSTIVE. Other criteria to open a NC could also  be present. In case , CERN reserve the right to modify and update it.

	ORIGIN OF THE NON CONFORMITY
	SPECIAL INFORMATION REQUESTED
	

	
	OBJECT 
	TYPE of PROBLEM
	MANUFACT. OPERATION/ EVENT
	

	1.
	SC cable
	
	Any corrective action on a SC cable that bring to cut part of the cable.
	Origin of the problem, length of the cut part

	2.
	SC cable
	Any problem leading to the substitution of the cable
	
	Description of the accident, actions taken to avoid that accident repeat again

	3.
	SC cable
	
	Any action taken to re-establish the geometry of the cable with or without the application of local soldering to keep the strands in place
	Description of the accident, actions taken to avoid that accident repeat again, indication where the problem will fall on the length of the finished layer

	4.
	SC Cable
	Any temperatures and/or time limits that are exceeding the specified tolerances during operations performed on SC cable.
	
	Description of the accident, reason why it happened, actions taken to avoid repetition

	5.
	SC cable
	The winding tension during the winding operation is not inside the specified tolerances, any perturbation of the normal winding process that leads to loss of control on the process itself
	
	Any accident (malfunction of winding machine) shall be described and the action taken to avoid that takes again place described (exceptional maintenance, preventive maintenance)

	6.
	Layer
	The curing process parameters do not fulfill the specified tolerances (time and temperatures)
	
	Clear mention which was the real cycle seen by the coil. Corrective actions if it is a repetitive accident

	7.
	Layer
	Any electrical problem seen on the cured layer that is confirmed at a 2nd measurement.
	
	Description of the position of the problem along the length and number of turns affected

	8.
	Layer
	
	Any kind of repair that requires a local detachment of 1 or more cables from another cable or from the copper wedge
	Description of the position of the problem along the length and number of turns affected

	9.
	Layer
	Any mechanical damage that is marking the surface of the strands of the SC cable (also if very superficial)
	
	Description of the position of the problem along the length and number of turns affected

	10.
	Layer
	Any problems resulting in poor gluing between 2 or more turns on at least 50 mm of length.
	
	Description of the position of the problem along the length and number of turns affected

	11.
	Layer
	Misplacement of turns, being them in the straight part or in the heads (turns popping out respect to the theoretical plan)
	
	Description of the position of the problem along the length and number of turns affected

	12.
	Layer
	Excess of resin (Ecobond/Stycast) in the straight part of the coils
	
	Description of the accident, reason why it happened, repair procedure, actions taken to avoid repetition

	13.
	Layer/
Pole
	Detachment of any end spacer from the cured coil
	
	Description of the accident, reason why it happened, repair procedure, actions taken to avoid repetition

	14.
	Layer/
pole
	Distance between copper wedges and end spacer extremities larger than 0.6 mm.
	
	Description of the problem, identification of the position, actions taken to avoid it

	15.
	Pole
	Layer jump soldering: any non conformity respect to the set process (exceeded temperature, time,…)
	
	Description of the accident, reason why it happened, actions taken to avoid repetition

	16.
	Pole
	
	Any repair that bring to unsolder the connection between inner and outer layer, or the removal of the LJ stabilizer
	Description of the accident, reason why it happened, actions taken to avoid repetition

	17.
	Layer/
Pole
	Any crack of the end spacers that seems deeper than a superficial mark. We refer to cracks that can be perceived by nail scratching. De-coloration of the G11 without cracks is excluded.
	
	Description of the accident, reason why it happened, actions taken to avoid repetition, analysis of frequency

	18.
	Pole
	Re-curing of the pole: any discrepancy of the  process respect to the set parameters
	
	Clear mention which was the real cycle seen by the coil

	19.
	Collared Coil
	
	Any repair that leads to remove one or more packs of collars after having completed the pre-collaring operation
	Description of the accident, reason why it happened, actions taken to avoid repetition.

	20.
	Collared Coil
	
	Any electrical problems on the CC (Q.H included) re-confirmed by a second electrical test
	

	21.
	Collared Coil
	
	Any mechanical (filing of collar holes, …) actions taken to solve local problems during collaring
	

	22.
	Collared coil 
	
	Any reparative operation performed on the Q.H. wires that are effecting the cable itself 
	


COMMENTS: as regarding “limit and tolerances” mentioned in the Table,  the values stated in the Main Dipole Cold Mass Technical Specification are the reference, except were different agreement have been taken on the subject between the CMA and CERN

NOTE:  any unforeseen damage of components (mechanical, SC ,…) discovered during a disassembly of Collared Coil (whatever are the reason of the de-collaring is) shall be reported on the NCR with details about it and the operation connected with his detection.

Problems for which NCR are not required:
1)
Repairs of the cable insulation according to CERN technical specification.

2)
Application of extra adhesive insulating tape on internal and external radius of the heads after curing (where pressure usually reduce the polyimide thickness).

3)
Applications of adhesive polyimide on the pole face of the layer if the operation is done without cable detachment.

4)
Mechanical repairs performed on the C.C. end plates without affecting the Q.H. wiring

5)
Expansion of the cold bore tube: NCR not requested, but information of the positions and extension of the problem shall be kept and reported at least in the paper traveler.
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