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Summary

This document contains the framework to write the procedures for the TTCS FM and QM box integration. The document contains the list of procedures needed and the responsible partners for the writing the procedures. 
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1 Scope of the document

This document contains the framework of the procedure writing. Example information on procedures can be found in the reference documents below. 
2 References documents

	
	Title
	Number 
	Remarks

	RD-1
	General incoming and outgoing inspection


	AMSTR-NLR-TN-051 

ISSUE 1.1 NOVEMBER 2006
	Added to each inspection should be a physical measurement check (mass dimensions, connections specifications)

	RD-2
	TTCS Leak Rate
	AMSTR-NLR-TN-046

ISSUE 1.0

APRIL 2006
	Reference for He-leak requirements

	RD-3
	AMS02 TTCE Interface Control Document, Electrical and data
	AMSTR-NLR-TN-24-Issue 3.0, 1 August 2007
	Reference for electrical interface and impedances

	RD-3
	CO2 FILLING PROCEDURE FOR TTCS
	TTCS-SYSU-GS-TN-002-3.0
, 2007-02-16
	Need to be extended with procedure sheets so each filling can be recorded well

	RD-4
	TTCS Filling system
	AMSTR-NLR-TN-019

ISSUE 2.0

NOVEMBER 2005
	For additional information on filling 

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


3 Framework for delivery of TTCS FM and QM box integration procedures
For the TTCS FM and QM box integration procedures are required to verify the integration work. The main division in procedures is as follows:
1. Component incoming inspection procedures

a. Leak test 

b. Proof pressure test

c. Component Functional check 

d. Physical measurement 

e. Components Labeling 

2. Integration plan & procedures
a. Integration plan & sequence

b. Bending procedures

c. Welding procedures 

d. Integration procedures (a.o. bolts torque, integration procedure)

e. Cabling test procedure

f. Cabling integration procedure 

3. TTCS Box procedures 

a. Leak test 

b. Proof pressure test

c. Physical measurement

d.  TTCS Box functional check procedure
· Including JMDC & TTCE operation manual/procedure
e. TTCS box filling and venting procedure

4. TTCS Box Qualification programme test procedures

a. EMI/EMC test procedure

b. Vibration test procedure

c. Thermal Vacuum test procedure

In Figure 3‑1 it is shown which procedures are used when in time in the integration sequence.  
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Figure 3‑1: Sequence of used procedures

First incoming inspection procedures are needed to check the delivered components. These inspections and tests are to assure the integrated components will be leak tight and function well. The second batch of procedures concerns the integration procedures. These integration procedures will be used to verify if the box is integrated according to the standards. These documents can be asked for by NASA to verify if the box is integrated correctly. When the box is finally completely integrated tests on box level will be performed based on the so-called TTCS box test procedures. This concerns tests like a Helium leak test on box level, a proof pressure test on box level. At the end of the integration a TTCB functional check will be performed. For this purpose a small test loop will be built to verify the proper functioning of the TTCB. For this test also the Tracker Thermal Control Electronics TTCE-box and a JMDC simulator are needed to manipulate the actuators (heaters, TECs, and pump) and read out the sensors (pressure sensors, temperature sensors, heater powers, pump speed). 
The TTCB functional check procedure will be used many times during the qualification sequence of the TTCB’s at SERMS Terni to verify the TTCB is still operating well after each test. Also a functional check will be performed after each TTCB transportation. 
In the next chapter each set of procedures is more detailed. 

3.1 Set-up and philosophy of procedure writing 
In this subsection a list of all integration procedures is presented. For each procedure it is shown which partner will be responsible for writing. 

Main philosophy for component inspection procedures is:

· NLR and SYSU will write component specific check procedures which need detailed knowledge and information of the components.
· Details on the equipment used at AIDC need to be provided by AIDC (e.g. He-leak test equipment, labeling).
 
· AIDC will provide procedures on checking of simple components (T-sensors, Thermal switches). 

Main philosophy for box integration procedures is:

· NLR will provide procedures for safety critical and mission success critical activities (e.g. welding, clean cutting). However NLR needs close support from AIDC (and Miaoh Tieh) technicians to fill in the details.
· AIDC will provide procedures on their own field of expertise (tube bending, bolt connections, cabling test and integration). NLR will provide example procedures on bolt connections. INFN will provide example procedures on cabling test and integration. 
Main philosophy on the box test procedures (the test when the box is completed). 
· The partner with most expertise on a topic (e.g. filling, vibration, thermal vacuum) will be responsible for providing the procedure. In some cases input is needed of other partners on facilities or equipment available at the test location.    
All procedures will be checked by NLR and signed when approved. 
With FM hardware no integration activities can be started before the specific procedure of that activity is approved and signed. 


	Procedure document number 
	Title
	Responsible
	Input
	Review
	Delivery date

	Component inspection procedures
	
	
	
	
	

	AMSTR-NLR-PR-010
	Pump Incoming & Outgoing Inspection Procedure
	NLR
	
	NLR
	01-11-2007

	AMSTR-SYSU-PR-011
	APS Incoming & Outgoing Inspection Procedure
	SYSU
	
	NLR
	15-10-2007

	AMSTR-SYSU-PR-012
	DPS Incoming & Outgoing Inspection Procedure
	SYSU
	NLR
	NLR
	15-10-2007

	AMSTR-NLR-PR-013
	Heat Exchanger Inspection Procedure
	NLR
	AIDC
	NLR
	15-10-2007

	AMSTR-SYSU-PR-014
	Cold Orbit Heater Incoming & Outgoing Inspection Procedure
	SYSU
	AIDC
	NLR
	15-10-2007

	AMSTR-SYSU-PR-015
	Pre-heater Incoming & Outgoing Inspection Procedure
	SYSU
	AIDC
	NLR
	15-10-2007

	AMSTR-NLR-PR-016
	Accumulator Incoming & Outgoing Inspection Procedure
	NLR
	SYSU
	NLR
	01-11-2007

	AMSTR-AIDC-PR-017
	Pt1000 Incoming Inspection Procedure
	AIDC
	NLR
	NLR
	15-10-2007

	AMSTR-AIDC-PR-018
	Dallas sensor Incoming Inspection Procedure
	AIDC
	NLR
	NLR
	15-10-2007

	AMSTR-AIDC-PR-019
	Thermal Switch Incoming Inspection Procedure
	AIDC
	NLR
	NLR
	15-10-2007

	Procedure document number 
	Title
	Responsible
	Input
	Review
	Delivery date

	Box Integration Procedures
	
	
	
	
	

	AMSTR-AIDC-PR-020
	TTCS box bending procedure
	AIDC
	NLR
	NLR
	15-11-2007

	AMSTR-NLR-PR-021
	TTCS Box welding procedure
	NLR
	AIDC
	NLR
	30-11-2007

	AMSTR-NLR-PR-008
	TTCS box Tube cutting procedure
	NLR
	AIDC
	NLR
	15-11-2007

	AMSTR-AIDC-PR-022
	TTCS Cable test procedure
	AIDC
	INFN
	NLR
	15-11-2007

	AMSTR-AIDC-PR-023
	TTCS Bolts integration procedure
	AIDC
	NLR
	NLR
	30-11-2007

	AMSTR-AIDC-PR-037
	Thermal Switch integration procedure
	AIDC
	NLR
	NLR
	30-11-2007


	Procedure document number 
	Title
	Responsible
	Input
	Review
	Delivery date

	TTCS Box test procedures
	
	
	
	
	

	AMSTR-SYSU-PR-024 
	TTCB FM Filling and venting procedure
	SYSU
	NLR
	NLR
	30-11-2007

	AMSTR-NLR-PR-025
	TTCB He leak test procedure
	SYSU
	NLR
	NLR
	30-11-2007

	AMSTR-NLR-PR-026
	TTCB Proof pressure test procedure
	NLR
	AIDC
	NLR
	30-11-2007

	AMSTR-NLR-PR-027
	TTCB Functional check procedure
	NLR
	SYSU
	NLR
	30-11-2007

	AMSTR-NLR-PR-028
	TTCB Limited functional check procedure
	NLR
	SYSU
	NLR
	30-11-2007

	AMSTR-NLR-PR-032
	TTCB clean handling and shipment procedure
	AIDC
	SYSU/NLR
	NLR
	15-12-2007

	AMSTR-NLR-PR-033
	TTCB pressure monitoring procedure
	NLR
	
	NLR
	01-11-2007

	TTCS Box qualification test  procedures
	
	
	
	
	

	AMSTR-NLR-PR-029
	TTCB EMC & EMI test procedure
	INFN
	NLR
	NLR
	15-12-2007

	AMSTR-NLR-PR-030
	TTCB Vibration test procedure
	INFN
	NLR
	NLR
	15-12-2007

	AMSTR-NLR-PR-031
	TTCB Thermal vacuum test procedure
	NLR
	INFN
	NLR
	15-12-2007

	
	
	
	
	
	


4 Minimum contents of procedures

4.1 Test procedures

Each test procedure should contain at least: 

· Test Objective


· Hardware under test

· Test requirements


· Test Facility Description

· Test procedure in main steps


· Test Procedure sheets with reference to test requirements
4.2 Test Sheets/Test Reports

Documentation of a test is done by a filled in test sheet (mostly the appendix of the Test Procedure). In case of complex tests a separate report is better. Each test report or filled in test sheet should contain: 
· Reference to test procedure

· Clear indication of test engineer

· Clear indication of part numbers 

· Deviations from test procedure

· Test Results

· Filled Test Procedure Sheets

· Non-compliances
Important

!!! Test sheets are filled in by hand !!!

After filling the sheets are scanned and saved on a computer. 

A paper version of the test sheet will be shipped with the item under test. 

Please also note things like power downs, high humidity, test interrupt due to typhones or other strange things happening during testing. 
4.3 Integration procedures

Each integration procedure should at least contain: 

· Scope of the procedure (which integration step is described)

· Equipment list

· Integration procedure in main steps


· Integration procedure sheets 

· with clear indication of to be documented values 
(for example torques, curing time of glue etc)
4.4 Integration sheets/or reports

Integration reports/sheets will contain the following items:

· Reference to integration procedure

· Clear indication of part numbers 

· Clear indication of integration engineer

· Deviations from integration procedure

· Filled Integration Procedure Sheets

· Non-compliances
Important

!!! Integration sheets are filled in by hand !!!
Exceptions are made for welding machine print outs. 
After filling the sheets are scanned and saved on a computer. 

A paper version of the integration sheet will be shipped with the integrated item or box.
END OF DOCUMENT
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