MuCoS System Requirements   DRAFT 08/23/01

Multi-Cell Core Position Sensor System Specification

1.0 scope

This specification establishes the performance requirements for the Multi-Cell Core Position Sensor System (MuCoS) for the DARHT facility.

2.0  SYSTEM Description

The functional block diagram for MuCoS is shown below.  The functions are allocated to three subsystems:

· The sensor subsystem and its support hardware

· The data acquisition subsystem

· The data reduction subsystem.
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3.0 System requirements

3.1 Performance Characteristics

3.1.1 Position Accuracy 

The positions of cores 2,3, and 4 for each of the 6 cells in a cell block shall be determined through a combination of direct measurements and analysis to the accuracy specified below. 

3.1.1.1 Radial position accuracy 

The radial displacement over a range of 2.0 mils shall be determined to accuracy of 0.1 mils  (3 sigma) TBR
.

Verification - Analysis and test

3.1.1.2 Horizontal position accuracy

The horizontal position shall be determined to accuracy better than +/- 1.0 mils (3 sigma).

Verification - Analysis and test

3.1.2 Maximum Measurement Time

Complete measurement of a core shall take less than 1 hour (TBR).  This excludes the disassembly and reassembly of the intercells.

Verification - Demonstration

3.2 Environmental Conditions

3.2.1 Natural Environment

3.2.1.1 Operating Temperature

Minimum: +150C (+680F) (TBR)

Maximum: +300C (+860F). (TBR)

Verification - Test

3.2.1.2 Storage Temperature

Minimum: - 150C (+50F) (TBR)

Maximum: +600C (+1400F) (TBR)

Verification - Test 

3.2.1.3 Operating Humidity

Minimum RH non-condensing: 5% (TBR)

Maximum RH non-condensing: 95%. (TBR)

Verification - Test 

3.2.1.4 Storage Humidity

Minimum RH non-condensing: 5% (TBR)

Maximum RH non-condensing: 95%. (TBR)

Verification - Test 

3.2.2 Induced Environment

3.2.2.1 Mechanical Vibration

The MuCoS shall be able to operate for 30 minutes (TBR) under an acceleration of 0.1G (TBR) from 10 Hz (TBR) to 2 kHz (TBR).

Verification - Test

3.2.2.2 Electrical Noise 

The MuCoS shall be able to operate under the electrical noise sources prescribed by ISO 7637 load dumps for 12V and 24V systems. (TBR)

Verification - Test

3.3 Operations

3.3.1 Installation

Installation of the MuCoS shall require no disassembly beyond the two intercells that interface with a cell block. 

Verification - Demonstration

3.3.2 Device Interconnection

Positive means shall be provided to prevent the incorrect installation of mechanical components and connectors.

Verification - Demonstration

3.3.3 Cable Damage

Cables shall be secured and protected from accidental damage by means that do not constrain operations.

Verification - Demonstration

3.3.4 Bore Tube Protection

The MuCoS shall be capable of a minimum of 100 tests per cell block without degrading a cell block beyond its specifications.  

Verification -  Test

3.4 Physical Characteristics

The MuCoS shall fit within the following envelope:







14.0 cm (TBR)
                        65.0 cm (TBR)

Transverse dimension
                     Longitudinal dimension
Verification - Inspection

3.5 ELECTRICAL REQUIREMENTS

3.5.1 Supply Voltage
Nominal:   12.0 Vdc (TBR)

Minimum: 10.5 Vdc (TBR)

Maximum: 16.0 Vdc (TBR).

Verification - Test

3.5.2 Over-Current Protection
Current-limiting circuitry shall be provided to ensure that the maximum input current does not damage the MuCoS.

Verification - Demonstration

3.6 Maintenance

The MuCoS shall meet all the requirements in this specification for a minimum of `1 year (TBR) following calibration.

Verification - Analysis 

3.7 Packaging, Handling, and transportation

The MuCoS equipment shall be packaged to preclude damage from transportation to its destination using commercial truck transportation. 

Verification - Analysis 
3.8 Storage

The MuCoS equipment shall be stored to preclude damage from contamination and environmental conditions (corrosion/ deterioration due to wind, rain, hail, temperature extremes, etc.).

Verification - Inspection

3.9 Personnel Training

Personnel training for operation and maintenance shall be minimized.  

Verification - Demonstration

3.10 Support Equipment

All hardware and software required to set up, support, and maintain MuCoS shall be identified and provided.

Verification - Demonstration 

3.11 Technical Data

Technical manuals shall provide operation and maintenance reference documentation.

Verification - Inspection

3.12 Requirements Allocation

3.12.1 Sensor Subsystem  - TBD

3.12.2 Data Acquisition Subsystem - TBD

3.12.3 Data Reduction Subsystem - TBD

4.0 VERIFICATION

The requirements of Section 3, exclusive of Section 3.12, shall be verified by the methods for each requirement as shown in Table 1.  The methods include test (T), demonstration (D), analysis (A), and inspection (I).   The requirements of Section 3.12 shall be verified as specified in the respective specification for each of the subsystems.

A test plan and specific test procedures shall be developed that provide all tests necessary to insure accomplishment of the MuCoS verification requirements.


Table 1. Verification Matrix














Section 3
Title

  Method




 Paragraph

T
A
D
I


3.1.1.1 
Radial position accuracy 
X
X




3.1.1.2 
Horizontal position accuracy
X
X




3.1.2 
Maximum Measurement Time


X



3.2.1.1 
Operating Temperature
X





3.2.1.2 
Storage Temperature
X





3.2.1.3 
Operating Humidity
X





3.2.1.4 
Storage Humidity
X





3.2.2.1 
Mechanical Vibration
X





3.2.2.2 
Electrical Noise 
X





3.3.1 
Installation


X



3.3.2 
Device Interconnection


X



3.3.3 
Cable Damage


X



3.3.4 
Bore Tube Protection
X





3.4
Physical Characteristics



X


3.5.1 
Supply Voltage
X





3.5.2 
Over-Current Protection
X





3.6
Maintenance

X




3.7
Packaging, Handling, and transportation

X




3.8
Storage



X


3.9
Personnel Training


X



3.10
Support Equipment


X



3.11
Technical Data



X










� TBR: To Be Reviewed


� To Be Determined
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