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	Product / Project Name
	Project Manager
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	Tyler Modelski


3 [bookmark: _Toc377048014][bookmark: _Toc377048015]Introduction
3.1 This Test Equipment Design Plan under the authority of Waters’ management to detail the testing approach for the 2690/2790 Heater Cooler Tester based on the description of its operation and functions as detailed in the following documents:
735000183, TEST SPEC/PROC, 2690 HEATER/CHILLER ASSY Revision 5
WAT270645, PERF SPEC, 2690 SEPARATIONS MODULE Revision A
810000150, PERF.SPEC.,ALLIANCE SAMPLE HEATER/COOLER, Revision A
WAT270801, PERF SPEC., HEATER/COOLER,2690, Revision B
This document has been written in accordance with the Test Engineering Policy Management Procedure [730001833].
3.2 SCOPE
The scope of this Test Equipment Design Plan is to provide manufacturing test capability for the 2690/2790 Heater Cooler.  The tester will be located at Flextronics in Singapore  The type of test equipment required will fall under the category Subassembly test.   Data Collection will be implemented.  Defining the scope of this Test Equipment Design Plan will provide the necessary objectives, schedule, budget, requirements, qualification, and deliverables required for releasing the 2690/2790 Heater Cooler Tester, TE0084018.
4 PROPOSED SCHEDULE:
4.1 The schedule to complete this project can be broken down into several phases. Initial concept, lab experimentation, parts procurement, tester build, software development, debug, test qualification, documentation, (list as necessary), etc.  The following table lists these phases with an approximate time, considering the risks and contingencies of section 8.0.  
	Tasks
	Provider
	Dependencies
	Time(wks)

	Initial Concept
	TE
	Equipment
	1

	Part procurement
	Internal, external
	Funding/Availability
	4

	Tester build
	TE Technicians
	Tech. schedule
	2

	Software development
	TE
	Equipment, TE schedule
	8

	Debug
	TE
	HW & SW complete, UUT
	1

	Qualification per 730001835
	TE
	Available UUTs
	3

	Training Operators
	TE
	Available Ops/UUTs
	1

	Test Specification Procedure
	TE
	N/A
	1

	Calibration and Preventive Maintenance Procedure
	TE
	N/A
	1



	Planned Initial Product Shipment
	Est. Start Date
	Est. Total Time to Completion

	N/A
	Q3-2018
	15 Wks



This is a replacement test system.  The tester that was in place failed and was not repairable due to an unavailable instrument.  It was decided to completely redesign the system instead of designing out the unavailable instrument as the system was controlled by a now obsolete embedded control with a hybrid touch screen interface that required an obsolete embedded environment.  While 2690/2790 is an older product it has been recently “refreshed” and is still a high volume product.  The Heater Cooler assemblies are currently being tested in instruments using the final test system, this is not viable long term as it takes extra time and ties up costly chromatographic systems.  The estimated time to completion is considered a low risk to supporting the planned initial shipment, because there is currently a test method in place, and the product is and has been shipping

5 REQUIRED INPUTS
5.1 This project will require certain key deliverables, provided in a timely manner, in order to accomplish this plan within the projected schedule.
RDE	-Performance Specification
	FSD	-Functional Specification
	CEA	-Funding Availability
Specifications are available in SAP as this is an established product.  The CEA was generated by WPPL, funding is available.
6 ESTIMATED BUDGET AND HARDWARE REQUIREMENTS:
	Qty
	UM
	Item Description
	Project Phase
	Cost Ea
	Cost $

	1
	EA
	Waters Parts
	N/A
	1500
	1500.

	2
	EA
	External Parts (data acquisition / temperature measurement
	N/A
	2000.
	2000.

	2
	EA
	Sample UUT
	N/A
	450.
	400.

	2
	EA
	PC and peripherals
	N/A
	1500.
	1500.

	1
	EA
	Packaging / fixtures 
	N/A
	7100.
	7100.

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	Total Project
	
	
	12500.


Acceptable options for “Project Phase” are “EM”, “Alpha”, “Beta”, or “PP”.  This tester is a replacement for an existing tester for an existing / shipping product, so project phase does not apply.

7 ABBREVIATIONS AND DEFINITIONS
	Term
	Explanation

	ICT
	In Circuit Test

	FT
	Functional Test

	TE
	Test Engineering or Test Equipment

	PCB
	Printed Circuit Board

	RDE
	Research and Development Engineering

	NPI
	New Products Introduction

	CEA
	Capital Expenditure Authorization

	MeOH
	Methanol

	UUT
	Unit Under Test

	PP
	Pre-Production

	RG
	Release General

	PM
	Preventative Maintenance

	MRD
	Marketing Requirements Document

	HW
	Hardware

	SW
	Software

	PRF
	Performance Specification

	TSP
	Test Procedure

	FSD
	Functional Specifications Document

	CTQ
	Critical to Quality

	QSPI
	Quad Serial Peripheral Interface



8 RISKS AND CONTINGENCIES: 
8.1 Scope – Significant changes in project scope will result in changes of this plan, which may delay product release. This may include new features or functionality or significant design changes.
8.2 Test Equipment – Should any of the required test equipment fail qualification; the product will be delayed until the test equipment passes.
8.3 Resources – Since resources are shared and not necessarily dedicated, conflicts are expected and will be addressed as they occur. Resources shall be fully familiarized with the associated hardware/software options prior to qualification commencing.
8.4 Budget – The cost of the test equipment is an estimate. The accuracy may vary during development of the test equipment.
Note: The schedule outlined here assumes no major issues arise during TE development.  Should a failure (or failures) occur, that require a design change to one or more components, the planned schedule will increase by some number of days jeopardizing the project schedule.
9 PROJECT DELIVERABLES:
The completion of this project will produce the following deliverables:  
(List as necessary)
9.1 This Document (Test Equipment Design Plan)
9.2 Test Specification and Procedure revised to support new design
9.3 Calibration/Maintenance Procedure revised to support new design
9.4 Test Station and all related equipment Calibrated/PM’d
9.5 Test Station Qualified
9.6 Qualification Documents per procedure 730001835
9.7 TE Design History Record completed and backed up
 


10 TRACEABILITY MATRIX
The section will captures all the requirements that the test equipment will verify on the UUT. This includes but not limited to requirements from RDE, NPI, Manufacturing, Test Engineering and Production.

	Item No.
	Feature or Specification
	Acceptance criteria
	Reference

	1
	UUT ID
	ID correct
	PRF 810000150 Rev B, Section 4.2

	2
	External Fans
	Correct operation as reported via fan tachometer signal
	PRF WAT270801 Rev B, Section 3.1.2, 3.3.2

	3
	Thermal switch
	Closed
	PRF WAT270801 Rev B, Section 3.3.1

	4
	Watchdog Timer
	Functioning
	PRF 810000150 Rev A, 2.3.5.1.6

	5
	QSPI
	Used to control UUT
	PRF 810000150 Rev A, 2.3.5.1

	6
	Temperature Accuracy
	+/- 3 degrees C
	PRF WAT270801 Rev B Section 3.3.1

	
	Precision**
	+/- 1 degrees C
	PRF WAT270801 Rev B Section 3.3.1

	
	Cooling*
	Time to set point from 25°C
25°C to 4°C: <= 90 Minutes
	PRF WAT270801 Rev B Section 3.3.1

	
	Heating*
	Time to set point from 25°C to 40°C: <= 60 Minutes
	PRF WAT270801 Rev B Section 3.3.1

	7
	Cooling
	Ambient - 10°C <= 8 minutes
	TSP 735000183 Rev 5 section 3.6

	8
	Heating
	(Ambient - 10°C) to ambient <= 7 minutes
	TSP 735000183 Rev 5 section 3.6



*The heating and cooling specifications referenced in the shaded sections of the traceability matrix above are the “customer facing” specifications as published in the performance specification and marketing documents.  The heating and cooling specifications that are not shaded are those employed by TE82620 and referenced in the test procedure (735000183).  This test system is being designed to replace TE82620, which has reached end of life.  The TE82620 test design employed a time to temperature slope test to verifying the heating / cooling functionality of the UUT.  By performing this test to a much tighter slope than specified by the design specifications, significant test time is saved while still assuring that the UUT performs adequately to meet design specifications, and assure quality. Refer to the Test Method Descriptions document within TE0084018EQ for further explanation of these tests.

The charts on the next page visually depict the slopes used for each test detailed below:

Cooling:
Performance specification: 25°C to 4°C in 90 minutes or less, slope = -0.23333
Test specification: ambient -10°C in 8 minutes or less, slope = -1.25

Heating:
Performance specification: 25°C to 40°C in 60 minutes or less, slope = 0.25
Test specification: (ambient - 10°C) to ambient in 7 minutes or less, slope = 1.43








**A precision test is not run while testing the heater cooler sub-assembly. This is a design evaluation specification, as it is dependent on the firmware control loop which tells the heater cooler to heat and cool in order to maintain a set point temperature. It is also dependent on the final instrument design, which ensures sealing of the entire sample compartment within the Alliance chassis. The manufacturing test of the heater cooler ensure that’s the UUT has been properly assembled. The accuracy test is acceptable to verify that the temperature probe within the unit is functioning properly.  A precision test is not necessary to indicate an issue with the heater cooler itself.  


11 APPENDICES AND REFERENCES:
11.1 Subassembly Performance Specification: WAT270801 PERF SPEC., HEATER/COOLER,2690, Revision B
11.2 PCB Performance Specification: 810000150 PERF.SPEC.,ALLIANCE SAMPLE HEATER/COOLER, Revision A
11.3 Test Procedure: 735000183 TEST SPEC/PROC,2690 HEATER/CHILLER ASSY, Revision 5

END OF DOCUMENT
Cooling
Performance specification	0	90	25	4	-0.23333333333333356	Test specification	0	8	25	15	Minutes
Temp °C
Heating
Performance specification	0	60	25	40	Test specification	0	7	15	25	Minutes
Temp °C
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