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1. Introduction

This Qualification Report describes the work that was carried out, the results obtained and the recommendations for assembly, test, and shipment of 186002441 Temperature Control Module II (TCM) and 186002449 Pump Control Module II (PCM) at Contract Manufacturer, CEI Limited (CEI) in accordance with Transfer Plan, Quality Plan number: SG-QP191001. The Qualification Package should comprise of evidence of successful Qualification and approval for Manufacturing Readiness. 
The above-mentioned instruments have been built historically at a separate Contract Manufacturer and the same product testers have been used. No major changes in manufacturing and test processes from previous Contract Manufacturer were noted during this transfer.
2.  seq section \h  Scope

This report is restricted to the qualification activities for the assembly, test and shipment of 186002441 Temperature Control Module II (TCM) and 186002449 Pump Control Module II (PCM) at Contract Manufacturer, CEI Limited (CEI).
The completion of this plan should include related records such as: problem logs with follow up actions, training certificates for master trainers, test reports for product qualification, and performance analysis reports.  Final approval of the Qualification Report should precede the Manufacturing Readiness approval for the instruments being produced at CEI.

3. References

	Document Number
	Document Name

	730000464SO
	Contract Manufacturers for Instruments

	186002441, 279000691
	Assembly Procedures for 186002441 Temperature Control Module II (TCM)

	186002449, 279000632
	Assembly Procedures for 186002449 Pump Control Module II (PCM)

	735000888
	TCM II Final Test Procedure (TE82818)

	735000887
	PCM II Final Test Procedure (TE82817)

	WAT046538
	Electrical Safety Test Procedure

	732000012
	CEI Quality Plan

	730001835
	Test Equipment Qualification Procedure

	735002132
	Genealogy Data Entry, SigmaQuest

	730000295MP
	Quality System Document Control

	WAT000050MP
	Waters Record Retention Policy

	730000483
	Global WI/Operating Procedure Template

	WPPL-SP-13
	Product Transfer to Contract Manufacturer


4. Definitions/Abbreviations

	Term
	Definition / Abbreviation

	Contract Manufacturing Organization (CMO)
	A supplier who manufactures products for Waters per Waters design and manufacturing instructions.

	Dock-To-Stock (DTS)
	Status granted to CMO after successful qualification of the transfer process and training which allows the CMO to ship directly to Waters distribution centers.  Initial Dock-to-Stock criteria are set in the Manufacturing Readiness Qualification Plan.

	Instrument
	The product that is being manufactured, usually a 186-level product.

	Manufacturing Readiness
	Status granted to CMO after successful qualification of the transfer process and training stating the CMO is free to build instruments and ship to Waters Distribution Center under the guidance of WPPL Quality.

	Qualification Data Package
	A group of objective evidence which documents the qualification activities and includes at a minimum:  problem logs and actions, training certificates, test reports from production, and performance comparison data.

	SigmaSure / SigmaQuest
	A software package and database used for storing and reporting product-specific test data generated by the production process.

	Subassembly
	A collection of parts and/or other subassemblies that form a functional assembly that is built and tested to that level as a component of the final instrument.

	Device History File (DHR)
	A compilation of records containing the production history of finished device.

	Test Equipment Qualification (TEQ)
	A document and activity that verifies the test equipment is installed and performing against parameters specified by Test Engineering.


5. Product Definition

The Temperature Control Module II (TCM) instrument is used in conjunction with a HPLC system is used to simultaneously regulate and maintain the operating temperature of as many as three column heater modules for LC applications requiring column heating.
The Pump Control Module II (PCM) instrument is used in conjunction with a HPLC system is used to provide programmable control through a Waters data system of up to three, 500-series high-pressure pumps.

6. Prerequisites

The Contract Manufacturer shall meet the requirements set forth in Procedures WPPL-SP-13, 730000464SO and the CEI Quality Plan (732000012). 

7. Qualification Of Parts In The Local Supply Chain

Piece parts unique to the 186002441 Temperature Control Module II (TCM) and 186002449 Pump Control Module II (PCM) were categorized for localization and sourcing in the local supply chain of the Contract Manufacturer in advance of transfer (Appendix II).  Localization categories will follow the guidelines in Waters’ Quality Plan with CEI (732000012) and 730000464SO. First article inspection for parts unique to 186002441 Temperature Control Module II (TCM) and 186002449 Pump Control Module II (PCM) were conducted and approved by Waters. 

8. Qualification Period

The qualification period in relation to the assembly and test of 186002441 Temperature Control Module II (TCM) and 186002449 Pump Control Module II (PCM) instruments commenced at the start of the training period at CEI and ended with the approval of Manufacturing Readiness as described in Section 16. 

9. Problem Feedback And Resolution

Regular Team meetings were established during the training and transition period for Contract Manufacturer trainees to provide feedback relative to any issues or concerns pertaining to the 186002441 Temperature Control Module II (TCM) and 186002449 Pump Control Module II (PCM) instruments assembly and test processes. Issues raised should be recorded and tracked.  Each issue was assigned to a Waters Team member who shall be responsible for reporting on the progress regularly until the issue is resolved. 

10. Data Storage Strategy 

Data was captured via manual data collection during the build of subassemblies and during the final test process during the training period, qualification period, and post Manufacturing Readiness approval. Records shall be retained in accordance with Waters Record Retention Policy WAT000050MP as required

Following training, final test results sheets were placed in the instrument DHRs and stored physically within the Contract Manufacturer’s facility or according to local storage procedures. 

Product DHRs were generated for each instrument and maintained in accordance with Waters Record Retention Policy WAT000050MP as required.

11. Training 

Training qualification was performed at CEI.  Training was accomplished through deconstruction of a “Golden Unit”, a unit built by existing Contract Manufacturer who builds this instrument, and taken apart by CEI personnel.  
Specialized training was provided by WPPL personnel for one or more of the following CMO personnel: assembly technicians, test technician, manufacturing engineer. A complete document package comprising all necessary product documentation and procedures were provided.  The CMO trainees will be responsible for training other personnel at the CMO during the product qualification with local source supply (Section 14).

Specialized training was provided in the following areas:

· Subassemblies

· Top level assembly

· Final test

· Final Packaging and Kitting.

Completion of training resulted in a training record in the form of a certificate of training for each of the trainees issued by WPPL Manufacturing personnel. A copy of each of these training certificates are included in this qualification report, Refer to Appendix III.  

Additional training was be conducted for designated Waters and CMO personnel for test equipment installation and qualification.  Refer to Appendix IV.
12. Training Qualification – IN Transfering site
No additional training qualification shall be noted in addition of training qualification as stated on section 11. As this product is transfer from an existing contract manufacturer to CEI Limited, due to confidentiality issues, training qualification from transfer site would not be possible. 

The risk for no additional training qualification is low as both the 186002441 Temperature Control Module II (TCM) and 186002449 Pump Control Module II (PCM) instruments have been built with stable First Pass Yield at existing Contract Manufacturer with no cases of workmanship related First Pass Yield issue due to assembly or workmanship issues from Jan 2018 till Aug 2019.

The training qualification of CEI Limited personnel shall be further qualified during the Manufacturing Readiness build.
13. Process Qualification – Consignment Build

No consignment build is required by Waters for CEI Limited personnel for the assembly and test of the 186002441 Temperature Control Module II (TCM) and 186002449 Pump Control Module II (PCM) instruments.

The risk for no additional training qualification is low as both the 186002441 Temperature Control Module II (TCM) and 186002449 Pump Control Module II (PCM) instruments were built with stable First Pass Yield at previous Contract Manufacturer with no cases of workmanship related First Pass Yield issue due to assembly or workmanship issues from Jan 2018 till Aug 2019.
The assembly process and test of CEI Limited shall be further qualified during the Manufacturing Readiness build.  
14. Product Qualification With Local Source Supply

During the start of transfer activities, CEI Limited has initiated its local supply chain. A qualification build of five (5) units of each module was built at CEI Limited using locally sourced parts from Singapore.  The instrument builds were audited at in-process and final inspections and tested per Waters Test procedures and test was performed by trained personnel using the test equipment at CEI Limited.

In addition, the trained CMO personnel cross-trained additional CMO personnel.  

Waters WPPL audited the build, test process, cross-training and First Article Approval (Appendix II) at the Contract Manufacturer’s facility.  

The WPPL team was responsible for: 

A. Verification of the test programs of TE82818, TE82817 and associated equipment at the CMO.  The CMO executed the TEQ Number: TE008281702, TE008281802 which was reviewed by Test Engineering and approved by Quality.

B. Verification of the build and test of subassemblies and final units was conducted to ensure the associated processes are robust and conform to written procedures.

C. Communicating to the project team any issues encountered during on-site process qualification and insuring timely implementation of corrective actions. 

D. Supporting the audit of subassemblies and final product as required during the qualification period.

E. Verifying that a final check sheet is implemented to ensure that workmanship issues are caught prior to product shipment. 

F. Verification of the tooling in existing CMO prior to shipping to the CMO. Verify that all necessary Preventive Maintenance (PM) and Calibration of tooling/fixture are in place (Appendix I). 

Minor issues were found during the qualification build. These were documented in Appendix V. As the issues were assessed via existing approved processes, no further actions were determined to be necessary for the units built during this qualification build. 
15. Product Performance Analysis

Instruments were tested per Waters Test procedures 735000888 (TE82818), 735000887 (TE82817) and WAT046538. Performance analysis were conducted on the tested instruments per Waters test procedures for final instrument test. Any failed instruments were troubleshot with assignable root cause. Results were recorded in DHRs of respective instruments. No cases of failed instruments with unassignable root cause was noted.
Data captured during the qualification period was compared to historic data. The Manufacturing Engineer will identify any areas that cause concern. The Manufacturing Engineer did not find any signification variation from historic process control data that would require investigation and corrective action.
16. Manufacturing Readiness Qualification

Upon successful completion of the following events, the 186002441 Temperature Control Module II (TCM) and 186002449 Pump Control Module II (PCM) instruments were assembled and tested at the CMO facility and is considered acceptable for Manufacturing Readiness status.

I) Training (Section 11)

II) Training Qualification (Section 12) 

III) Product Qualification with Local Source Supply (Section 14)

IV) Product Performance Analysis (Section 15) 

Success Criteria:

1. Trainees shall demonstrate their knowledge during qualification builds at the CMO site and shall demonstrate their ability to train their co-workers by the production of functional instruments.

2. The assembly and test process and procedures shall be in place and verified by the actual build and test process. It will be evident that all contract manufacturer personnel involved with the build and test of the product both understand, have access to, and use the assembly and test procedures.

3. Independent on-site audit should be conducted during CMO on-site qualification build. This should be in accordance to ISO2859 Figure 1, with individual unit designated as individual lot due to low volume of build, using below sampling plan:
1st unit to 5th unit: Level II, Single Sampling, Normal Inspection, AQL 0.65%. 
Root Cause Analysis shall be conducted on any nonconformities found and immediate corrective actions shall be put in place.  Nonconformities found during these audits with inconclusive corrective actions could result in additional audits performed or delay of transfer. Non-product specific issues (i.e. general workmanship issues) could require corrective actions to be carried out per the Contract Manufacturer’s Quality Plan.

4. Product Performance Analysis should show no significant difference in product performance on units built during the qualification period.

Declaration of Manufacturing Readiness: 
The WPPL Project Team responsible for the product transfer are responsible for determining that the above success criteria have been met.  A 30-day (calendar) Provisional Form (Appendix III) was approved at this time by the Waters Team on site indicating Manufacturing Readiness for CEI Limited.  A final Qualification Report should be completed within 30 days summarizing the Qualification activities, any issues or deviations from the plan, and final status declaring that the CEI Limited is able to manufacture 186002441 Temperature Control Module II (TCM) and 186002449 Pump Control Module II (PCM) instruments unaided and has reached Manufacturing Readiness. 

17. Dock-To-Stock

Following Manufacturing Readiness, the CMO shall be able to commence manufacturing the 186002441 Temperature Control Module II (TCM) and 186002449 Pump Control Module II (PCM). WPPL Quality personnel should conduct inspection minimally on first quarter of production in accordance to ISO2859 Figure 1, with individual unit designated as individual lot due to low volume of build, using below sampling plan:
1st unit to 5th unit: Level II, Single Sampling, Normal Inspection, AQL 0.65%.
*2 of 5 or fewer consecutive units not accepted: proceed to tighten inspection for next 5 units. 
If any of the 5 units under tightened inspection were not accepted, discontinue inspection.
Root Cause Analysis shall be conducted on any nonconformities found and immediate corrective actions shall be put in place.  Nonconformities found during these audits with inconclusive corrective actions could result in additional audits performed per above sampling plan, or delay of dock to stock. Non-product specific issues (i.e. general workmanship issues) could require corrective actions to be carried out per the Contract Manufacturer’s Quality Plan.
18. Post-Transfer Technical Support

Routine on-going technical and quality support will be provided as follows:

Initial contact point and coordination of resources – Supplier Quality Engineer/Manager (Waters Singapore, WPPL).

FAI, source inspection, instrument inspection for DTS – WPPL Supplier Quality Engineer

Test process issues –WPPL Production Test Engineer.

Build process issues–WPPL Production Manufacturing Engineer. 
19. APPENDICES

Appendix I

The following lists the special tooling that are associated to the 186002441 Temperature Control Module II (TCM) and 186002449 Pump Control Module II (PCM). Standard tools are not listed. WPPL will provide the PM and Calibration procedures as needed.

	Tool Description
	Calibration
	Preventative Maintenance

	999119646 Pusher, Spade Assembly 
	Not Applicable
	Per CEI’s Quality Management System


Appendix II

The following list of unique components to the 186002441 Temperature Control Module II (TCM) and 186002449 Pump Control Module II (PCM) require First Article Approval for localization as part of this Manufacturing Readiness Qualification Plan. These components from the listed suppliers, once qualified, will be the responsibility of the CMO to manage.  Any approvals not completed during the Manufacturing Readiness Build will automatically become part of the Post Manufacturing Readiness Build qualification.
	Part Number
	Part Number Description
	Localization Code

	210000460
	ASSY, PCB, ASSY,PCB,TCM PERSONALITY
	C

	441000256
	441000256-G, ASSY, CABLE, RS232, 2414
	C

	441000468
	441000468-E, ASSY, CABLE, DC PWR
	C

	WAT015139
	KIT, CONNECTOR
	A

	WAT055426
	CBM, FUSE DRAWER, AC
	B

	WAT072368
	NUT HEX 2-56 3/16 SS
	A

	WAT080653
	WAT080653-4. ASSY, CABLE, IEEE 486
	C

	WAT240534
	WASHR,STAR EX NO-2,410SS
	A

	425000390
	GROMMET, SPRING, CATERPILLAR
	A

	WAT072736
	CLAMP,FLAT CABLE ADH.1X1
	A

	WAT024211
	BAG,AIR BUBBLE, 11X 14.5
	A

	210000456
	ASSY, PCB, PCM PERSONALITY
	C

	441000470
	ASSY, CABLE, PCM TO PUMP
	C

	WAT020321
	CABLE, EVENT
	C

	WAT048918
	DETECTOR SIGNAL CABLE
	C


The following list of unique components to the 186002441 Temperature Control Module II (TCM) and 186002449 Pump Control Module II (PCM) from the current Waters supplier require First Article Approval by the CMO as part of this Manufacturing Readiness Qualification Plan. These components from the listed suppliers will be the responsibility of Waters to manage.  

	Part Number
	Part Number Description
	Localization Code

	289001525
	ASSY, CHASSIS, PCM/TCM
	C

	400001149
	COVER, CHASSIS, TCM
	C

	400001250
	BRACKET, MTG, PCB & P/S
	C

	405001395
	SPACER, .25 OD X .12 ID X .34 L, NYLON
	A

	WAT081229
	BRACKET,KEYBOARD RETAIN BOTTOM
	B

	WAT081316
	CLIP, SPRING, KEYPAD
	A

	WAT081325
	SCREW, THD-FORM, 4-24 X .25, SS
	A

	WAT240533
	WASHR,.188X.089X.028,SS
	A

	400001494
	RETAINER, FRONT PANEL, PCM/TCM
	B

	425001201
	SHIM, ETHERNET SWITCH
	B

	330000136
	FUSE,3.15A,250V,5X20MM FAST-ACTING UL
	A

	WAT240284
	KIT,HRDWR-SCR LOC ASSYFEM
	B

	716001266
	LIST, KIT, START-UP TCM II
	A

	441000372
	ETHERNET PATCH CORD, SHIELDED, 10' L
	B

	615003663
	LABEL, I/O CONN, PCM
	A

	716001296
	START UP KIT LIST, PCM II
	A

	WAT290128
	CONNECTOR PLUG 9-PIN WIRE RIGH
	ECAD


The following list of unique components to the 186002441 Temperature Control Module II (TCM) and 186002449 Pump Control Module II (PCM) were qualified and are traceable to CEI Limited. These components from the listed suppliers will be the responsibility of WPPL to manage. CEI Limited is responsible to develop the appropriate incoming inspection for this list of parts. Any additional localization of the parts below will use the Waters WPPL First Article Approval process.

	Part Number
	Part Number Description
	Localization Code

	279000426
	ASSY, DISPLAY, LCD, LED BACKLIGHT
	C

	289001708
	ASSY, PANEL, FRONT, PCM/TCM
	C

	420000111
	KEYPAD, TCM
	C

	441000467
	441000467-B, ASSY, CABLE,  AC TO PWR SWITCH
	C

	441000469
	441000469-C, ASSY, CABLE, AC, PWR SPLY TO SWITCH
	C

	WAT055820
	COVER SCREW M4
	A

	WAT081266
	POWER SUPPLY, DC, 2487, TSTD
	C

	WAT081353
	GASKET, LCD 1/16"
	A

	WAT207063
	POWER ENTRY MODULE, FILTERED
	ECAD

	441001280
	441001280-B, ASSY, CABLE, ETHERNET, 16 INCH
	C

	71500079102
	TEMPERATURE CONTROL SYSTEM OPER'S GUIDE
	A

	290000443
	BOX, SHIPPING, TCM/PCM
	B

	420000114
	DISPLAY, PCM
	C

	WAT022532
	SCREWDRIVER 6 W/1/8RLD
	A

	323000300
	CONN COVER RFI SHIELDING FOR FEMALE GPIB
	ECAD

	WAT024211
	BAG,BUBBLE-LITE 12.5X19
	B

	71500078604
	Pump Control Module Installation Guide
	A


Appendix III

Provisional Manufacturing Approval for 186002441 Temperature Control Module II (TCM) and 186002449 Pump Control Module II (PCM) for CEI Limited
The Provisional Approval form is meant to be completed on site immediately after the Manufacturing Readiness Qualification activities are complete.  The on-site team leader conducting the transfer activities should sign this form assuming all objective evidence of transfer is acceptable and complete.  In addition, representatives of Quality and Operations of the receiving site should sign this form acknowledging the transfer activities conform to expectations.  This form is intended to allow the CMO to start building product immediately after the transfer activities are complete and not be held up by completion of the Manufacturing Readiness Qualification Report.  Note that QA inspections will be defined in this document and conducted prior to product transfer to distribution.  This form should be stored with the Qualification Data Package.  If specific conditions of the approval exist, they should be noted formally below.  

Note: If the Team Leader is from WPPL Operations or WPPL Quality, then no additional signature is required from the same functional area. 
Upon completion of the Manufacturing Readiness Activities, the following provisional approval is granted for 30 calendar days for CEI Limited to build 186002441 Temperature Control Module II (TCM) and 186002449 Pump Control Module II (PCM) until the final Manufacturing Readiness Qualification Report is complete. This provisional status is defined as allowing the CMO to build and ship product to Waters Asian Distribution Center under the guidance of WPPL Quality
CMO: CEI Limited
Product:  186002441 Temperature Control Module II (TCM) and 186002449 Pump Control Module II (PCM)
The undersigned agree that CEI Limited has satisfactorily completed Manufacturing Readiness Qualification activities to build 186002441 Temperature Control Module II (TCM) and 186002449 Pump Control Module II (PCM).

NAME / TITLE
APPROVAL SIGNATURE
DATE

	Name

On-site Team Leader
	
	

	Name

Quality
	
	

	Name

Operations
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