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1.0 Introduction
1.1 General Information

The Magnetospheric Multiscale (MMS) mission is the fourth mission of the Solar Terrestrial Probe (STP) program of the National Aeronautics and Space Administration (NASA).  The MMS mission will use four (4) identically instrumented observatories to perform the first definitive study of magnetic reconnection in space and will test critical hypotheses about reconnection.  Magnetic reconnection is the primary process by which energy is transferred from the solar wind to the Earth’s magnetosphere and is also fundamental to the explosive release of energy during substorms and solar flares.

 The MMS mission will study magnetic reconnection in the Earth’s magnetosphere.  The four MMS observatories will be required to fly in a tetrahedral formation in order to unambiguously determine the orientation of the magnetic reconnection layer.

1.2 Scope
This specification describes the electrical, mechanical, environmental, and verification testing requirements for a space-qualified Propulsion Subsystem Latch Valve for a Goddard Space Flight Center (GSFC) payload, the Magnetospheric Multiscale (MMS) Mission.

2.0 Applicable Documents
The following documents and drawings in effect on the day this specification was signed shall apply to the fabrication and to the electrical, mechanical, and environmental requirements of the Latch Valve to the extent specified herein.  In the event of conflict between this specification and any referenced document, this specification will govern, with the exception of the Magnetospheric Multiscale Latch Valve Statement of Work (461-PS-SOW-0016), in which case the Statement of Work (SOW) takes precedence.

The following is a list of the applicable specifications and publications.

Table 2‑1  Applicable Documents

	Section
	Document Number
	Title
	Revision/Date

	Many
	461-PS-SOW-0016
	MMS Latch Valve Statement of Work
	12/11/2009

	Many
	461-PS-LIST-0029
	MMS Latch Valve DILS
	12/11/2009

	Many
	AFSPCMAN 91-710
	Range Safety User Requirements
	07/01/2004

	5.5.1
	AMS 2243
	Tolerances Corrosion and Heat Resistance Steel Tubing
	05/2006

	7.1.1.3
	JSC-SN-C-0005C
	Specification, Contamination Control Requirements for the Space Shuttle Program
	

	7.1.1.4
	IEST-STD-CC1246D
	Product Cleanliness Levels And Contamination Control Program
	2002

	7.1.2.2.1
	ASTM E-595-07
	Standard Test Method for Total Mass Loss and Collected Volatile Condensable Materials from Outgassing in a Vacuum Environment
	12/01/2007

	8.1.2
	MIL-C-5541
	Military Specification, Chemical Conversion Coatings on Aluminum and Aluminum Alloys
	2006

	8.1.2
	AMS 2488
	Anodic Treatment - Titanium and Titanium Alloys Solution Ph 13 Or Higher
	06/01/2000

	8.2.3.1.1
8.2.3.1.7
8.2.3.2.4
	EEE-INST-002
	Instructions for EEE Parts Selection, Screening, Qualification, and Derating
	04/2008


3.0 Contract Description
3.1 Latch Valve Description

The Propulsion Subsystem Latch Valve is a latching type device that regulates the supply of propellant by electromagnetically opening and closing the valve. Power is only required for valve open, valve close, and position indicator. Once either opened or closed, the Latch Valve shall maintain its position without further supplying power.  

The Propulsion Subsystem shall use four (4) latch valves per spacecraft. There will be one latch valve per tank.
Each latch valve design shall either have been qualified for space flight or the vendor shall designate one (1) unit as protoflight to test at the qualification levels listed in this document.  
3.2 Ground Support Equipment Description

N/A
4.0 Functional/Performance Requirements

The component shall be designed to withstand the operational and non-operational environments specified in the following section without degradation to mission goals and performance requirements. 
4.1 Latch valve Flight Unit Functional/Performance Requirements

4.1.1 Pressure

4.1.1.1 MEOP

The Maximum Expected Operating Pressure (MEOP) shall be 325 psia.

Rationale: Derived from the MMS Propulsion Subsystem Spec, 461-PS-SPEC-0035
4.1.1.2 Proof Pressure

Proof pressure capability of the latch valve shall be at least 788 psia.  

Rationale: (MEOP + 200 (Back-relief Pressure)) x 1.5; refer to AFSPCMAN 91-710

4.1.1.3 Burst Pressure

Burst pressure of the latch valve shall be at least 1313 psia.  

Rationale: (MEOP + 200 (Back-relief Pressure)) x 2.5; refer to AFSPCMAN 91-710

4.1.1.4 Interface Tube Design Pressure

4.1.1.4.1 Proof Pressure 

The interface tube design proof pressure capability of the latch valve shall be at least 788 psia. 

Rationale: (MEOP + 200 (Back-relief Pressure)) x 1.5 for lines and fittings with diameter less than 1.5 in; refer to AFSPCMAN 91-710

4.1.1.4.2 Burst Pressure

The interface burst pressure of the latch valve shall be at least 2100 psia. 

Rationale: (MEOP + 200 (Back-relief pressure)) x 4 for lines and fittings with diameter less than 1.5 in; refer to AFSPCMAN 91-710

4.1.1.5 Flow Rate/Pressure Drop
The latch valve shall have a maximum pressure drop of 3.4 psid at 0.021 kg/sec hydrazine with no filter contamination.
Rationale: Derived from the Propulsion Pressure Drop Analysis, 461-PS-ANYS-0025
4.1.1.6 Back Relief Pressure
The latch valve shall have a back relief pressure of 100-200 psig.  Back relief pressure is the pressure differential between the downstream and the upstream fluids required to force the latch valve open to relieve downstream pressure.

Rationale: Derived from the MMS Propulsion Subsystem Spec, 461-PS-SPEC-0035

4.1.2 Leakage
4.1.2.1 Internal Leakage

The Internal leakage rate of the latch valve shall not exceed 5 scch of GHe.

Rationale: Required level maintains system performance throughout the mission per Leakage Analysis, 461-PS-ANYS-0027
4.1.2.2 External Leakage
The external leakage rate of the latch valve shall not exceed 10-6 sccs of GHe.

Rationale: Required level maintains system performance throughout the mission per Leakage Analysis, 461-PS-ANYS-0027
4.1.3 Response Time

The opening and closing response time for each latch valve shall be less than 120 ms at the MEOP given in Section 4.1.1.1 throughout the temperature range specified herein. 
Rationale: SDO Propulsion Latch Valve Specification, 464-PROP-SPEC-0097
4.1.4 Position Indication
The latch valve shall have dual position indicators which give positive confirmation that the valve is either open or closed.  Each position indicator shall consist of closed, open, and common leads.
Rationale: Derived from the MMS Propulsion Subsystem Spec, 461-PS-SPEC-0035

4.1.5 Coil Redundancy
The latch valve shall have primary and redundant drive coils for open and close.

Rationale: Derived from the MMS Propulsion Subsystem Spec, 461-PS-SPEC-0035
4.1.6 Source Impedance

The latch valve shall meet all performance requirements given the following source impedance range:

	1 Hz – 1 kHz
	0.2 – 0.5 Ω

	1 – 20 kHz
	0.3 – 1.0 Ω

	20 – 100 kHz
	1.2 – 3.0 Ω


4.1.7 Cycles

The latch valve shall be qualified for at least 2000 functional cycles.

Rationale: Compliance with AFSPCMAN 91-710
4.2 Resource AllocationS

4.2.1 Mass Allocation

The latch valve shall have a mass of less than or equal to 0.8 kg.

Rationale: Derived from the MMS Propulsion Subsystem Mass Allocation for PDR on MIS
4.2.2 Maximum Current Draw

The latch valves shall draw no more than 1.2 A at 34 V input voltage.

4.2.3 Nominal Power Allocation

N/A
4.2.4 Peak Power Allocation

N/A
4.2.5 Deployment Power Allocation

N/A
4.2.6 Telemetry

N/A
4.3 Power

4.3.1 Primary Power Input Requirements

4.3.1.1 Operating Voltage Range

The latch valve shall be designed to operate over the bus voltage range of +24 to +34 VDC at their primary power inputs. 
Rationale: Derived from the MMS Propulsion Subsystem Spec, 461-PS-SPEC-0035

4.3.1.2 Abnormal Voltages

The latch valve shall survive without electrical overstress after exposure to an anomalous voltage range of 0 to +40 VDC for 500 ms duration.  
Rationale: Derived from the MMS Propulsion Subsystem Spec, 461-PS-SPEC-0035

4.3.1.3 Voltage Ripple

N/A

4.3.1.4 Voltage Transients

N/A
4.3.1.5 Sudden Removal of Power

The latch valve shall meet their performance requirements without degradation after exposure to an abrupt removal of power.

Rationale: Derived from the MMS Propulsion Subsystem Spec, 461-PS-SPEC-0035

4.3.1.6 Polarity Reversal Protection

N/A
4.3.1.7 Subsystem Over-Current Protection

N/A
4.3.1.8 Primary Power Return Ground

N/A

4.3.1.9 Latch Valve Power Wire Redundancy

N/A
4.3.1.10 Redundant Power Supplies

N/A  

4.3.2 Load Induced Noise Requirements

4.3.2.1 Turn-on Current Transients

N/A
Rationale: In rush is less than maximum steady state and EVD is insensitive
4.3.2.2 Operational Current Transients

The latch valve operational current transients shall be less than or equal to 2A for less than 10 ms.
4.3.2.3 Current Rate of Change

N/A
4.3.3 Secondary (Regulated) Power Input Requirements

N/A

4.4 Electrical Grounding

4.4.1 Primary Power DC Isolation

4.4.1.1 Primary Power DC Isolation from Signal Ground

At the latch valve, primary power and primary power returns shall be isolated from signal grounds by a DC resistance of greater than or equal to 10 MΩ.

Rationale: Derived from the MMS Propulsion Subsystem Spec, 461-PS-SPEC-0035
4.4.1.2 Primary Power Isolation from Component Chassis
At the latch valve primary power and primary power returns shall be isolated from component chassis by a DC resistance of greater than or equal to 10 MΩ.

Rationale: Derived from the MMS Propulsion Subsystem Spec, 461-PS-SPEC-0035
4.4.2 Latch Valve Internally Generated Secondary Power Return

N/A
4.4.3 Latch Valve Status Signals and Ground to Primary DC Isolation

The latch valve status signals and ground shall be isolated from primary power and return by a DC resistance of greater than 10 MΩ.
4.4.4 Latch Valve Internally Generated Secondary to Primary AC Isolation

N/A
4.4.5 Mechanical Contact Impedance

The DC resistance of a mechanical contact from the top of the latch valve to the bottom of the mounting surface shall be less than or equal to 1.0 mΩ DC resistance.

Rationale: 1.0 mΩ is an allocation to meet the component to chassis requirement of 2.5 mΩ.
4.4.6 Mating Method

See Section 5.2
4.4.7 Ground Strap, Non-Conductive Surface

N/A

4.4.8 Ground Straps, Hinged Joints

N/A

4.4.9 Ground Straps, Resistance across Hinged Joints

N/A

4.4.10 Connector and Back-Shell DC Resistance

N/A

4.5 Signal And Data Interfaces

N/A

4.6 Operating Modes

N/A

4.7 Command and Data Services

N/A

4.8 Flight Software

N/A

4.9 NEA/EED Design

N/A

5.0 Physical Requirements
5.1 Interface Properties

N/A
5.2 Mass Properties

5.2.1 Component Masses

See Section 4.2.1.
5.2.2 Center of Mass Location
See Section 3.1 of the MMS Latch Valve Statement of Work, 461-PS-SOW-0016.
5.2.3 Center of Mass Accuracy

The center of mass shall be determined to within ±1.0 mm relative to an external reference.
5.2.4 Moments of Inertia

N/A
5.2.5 Products of Inertia

N/A
5.2.6 Determination of Moments and Products of Inertia

N/A
5.3 Physical Envelope

The physical envelope of the latch valve shall be less than the 7 in x 4.25 in x 2.50 in.
Rationale: Heritage
5.4 Mounting

Each latch valve will be hard-mounted on a mechanical surface of the spacecraft structure.  

Rationale: Fasteners are the primary method for mounting the Latch Valve
5.4.1 Fastener Accessibility
The latch valve shall be designed such that it can be fastened or removed by accessing fasteners from above without any disturbance.
Rationale: Experienced a difficulty in fastening and removing a Latch Valve from above 
5.5 Interface tube
5.5.1 Dimension
Each latch valve shall have interface tube with the dimension of 0.375±0.003 inches OD with a 0.028±0.003 inches wall thickness and a length of no less than 1.5±0.06 inches.

Rationale: Tolerances Given per AMS 2243
5.5.2 Material

  The interface tube shall be SS 304L per ASTM A269.
5.6 Fields of View

N/A
5.7 Alignment

N/A
6.0 Environmental Requirements

Environmental design requirements for the spacecraft components are specified in this section.  The MMS spacecraft components will be capable of meeting their performance requirements after exposure to the environments specified in this section.
All loads and environments in this document are preliminary and will be updated as the MMS spacecraft is defined.

6.1 Mechanical Factors of Safety

The latch valve as well as Mechanical Ground Support Equipment (MGSE) shall demonstrate positive Margins of Safety under limit loads for all yield and ultimate failures using the Factors of Safety (FS) defined in Table 6‑1. Margin of Safety (MS) is defined as follows:  

MS = (Allowable Stress (or Load) / (Applied Limit Stress (or Load) x FS)) -1
Table 6‑1  Factors of Safety
	Type of Hardware1
	Static/Sine
	Random/Acoustic2

	Tested Metallic Structure Yield
	1.25
	1.6

	Tested Metallic Structure Ultimate
	1.4
	1.8

	Stability Ultimate
	1.4
	1.8

	Bonded Inserts/Joints Ultimate
	1.5
	1.9

	Untested Flight Structure Yield- metallic only
	2.0
	

	Untested Flight Structure Ultimate - metallic only
	2.6
	


1 – Factors of safety for pressurized systems to be compliant with AFSPCMAN 91-710, “Range Safety User Requirements.”

2 – Factors shown should be applied to statistically derived peak response based on RMS level.  As a minimum, the peak response shall be calculated as a 3-sigma value.

6.2 Quasi-Static Acceleration

Quasi-static acceleration represents the combination of steady-state accelerations and the low frequency mechanically transmitted dynamic accelerations that occur during launch.

The latch valve shall demonstrate its ability to meet its performance requirements after being subjected to the net CG limit loads shown in Table 6‑2.  
Linear interpolation should be used between breakpoints to determine the appropriate limit load as a function of the latch valve weight.  Note that these design limit loads are intended to only cover the low frequency launch environment and must be used in conjunction with the random vibration environments to assess structural margins.

Table 6‑2  Latch Valve Limit Loads

	Latch Valve Mass 

(kg)
	Limit Load

(g, any direction)

	0.5 or less
	35.9

	1
	35.0

	5
	30.1


Rationale: Derived from the MMS Environmental Requirements Document, 461-SYS-RQMT-0023

6.3 Frequency Requirement

6.3.1 Fundamental Launch Frequencies
The latch valve shall have a fundamental frequency greater than 75 Hz when hard mounted at its SC interface.

Rationale: Derived from the MMS Environmental Requirements Document, 461-SYS-RQMT-0023

6.3.2 On-Orbit Frequencies

N/A
6.4 Vibration

6.4.1 Sinusoidal Vibration

The latch valve shall demonstrate its ability to meet its performance requirements after being subjected to the sine vibration environment in Table 6‑3, applied at the MMS to the latch valve interface. See Section 5.4.1 in the Magnetospheric Multiscale Latch Valve Statement of Work (461-PS-SOW-0016) for definitions of Protoflight, Qual, and Acceptance.
Table 6‑3  Latch Valve Sine Vibration Environment

	Frequency
	Protoflight/Qual Level
	Acceptance Level

	5 - 50 Hz
	12.5 g’s

(4 oct/min protoflight and

2 oct/min prototype hardware)
	10 g’s

(4 oct/min)


Levels may be notched to not exceed 1.25 times the design limit load.  These levels will be updated as coupled-loads analysis (CLA) data becomes available.  The latch valve shall test for this environment up to 50 Hz and be analyzed from 50 to 100 Hz.

Rationale: Derived from the MMS Environmental Requirements Document, 461-SYS-RQMT-0023
6.4.2 Random Vibration

The latch valve shall demonstrate its ability to meet its performance requirements after being subjected to the random vibration environment in Table 6‑4, applied at the MMS to the latch valve interface.

Table 6‑4  Latch Valve Random Vibration Environment

	Frequency (Hz)
	Protoflight/Qual Level
	Acceptance Level

	20
	0.026 g2/Hz
	0.013 g2/Hz

	20 – 50
	+6 dB/Octave
	+6 dB/Octave

	50 – 800
	0.160 g2/Hz
	0.080 g2/Hz

	800 – 2000
	-6 dB/Octave
	-6 dB/Octave

	2000
	0.026 g2/Hz
	0.013 g2/Hz

	Over All
	14.1 grms
	10.0 grms

	Duration (minutes)
	1 (protoflight), 2 (Qual)
	    1


Rationale: Derived from the MMS Environmental Requirements Document, 461-SYS-RQMT-0023
6.5 Shock

The latch valve shall be designed to meet its performance requirements after being subjected to the shock environment in Table 6‑5, applied at the latch valve interface. 

Table 6‑5  Limit Level Shock Response Spectrum

	Frequency (Hz)
	Acceptance
	Proto-flight

	100

100 to 429
429 to 8000
	72 g

+8.7 dB/Octave

779 g
	102 g

+8.7 dB/Octave

1098 g

	8000 to 10000

10000
	+7.8 dB/Octave

1039g
	+7.8 dB/Octave

1464g


Rationale: Derived from the MMS Environmental Requirements Document, 461-SYS-RQMT-0023
6.6 Acoustics

N/A
6.7 Transportation

N/A
6.8 Pressure

6.8.1 Operating Pressure Range

The latch valve shall be designed to meet all performance requirements while operating over a pressure range of 1.08 x 105 N/m2 (813 Torr) to 1.3 x 10-12 N/m2 (1 x 10-14 Torr).
Rationale: Derived from the MMS Environmental Requirements Document, 461-SYS-RQMT-0023
6.8.2 Maximum Depressurization Rate

N/A
6.9 On-Orbit Dynamic Environment

N/A
6.10 Humidity

The latch valve shall be able to meet performance requirements after exposure to relative humidity levels of 0% to 70%.
Rationale: Derived from the MMS Environmental Requirements Document, 461-SYS-RQMT-0023
6.11 Thermal Requirements

6.11.1 Flight Interface Design Temperature Limits
The latch valve shall be capable of surviving indefinitely without damage or permanent performance degradation when its temperatures are within the qualification survival limits shown in Table 6‑6.  
Table 6‑6  Temperature Levels at Mounting Interface

	
	Minimum Temperature (ºC)
	Maximum Temperature (ºC)

	Operational
	+10
	+40

	Acceptance/Protoflight
	+10
	50

	Survival
	+8
	50


Rationale: MMS Propulsion Subsystem Specification
7.0 Cleanliness

7.1 Surface Contamination 
7.1.1 Surface Contamination Levels at Delivery

7.1.1.1 Particulate Contamination

N/A
7.1.1.2 Molecular Contamination
N/A
7.1.1.3 External Cleanliness

All hardware surfaces shall be verified to be “visibly clean, highly sensitive” per JSC-SN-C-0005C, prior to delivery to NASA/GSFC.  This is accomplished by maintaining all hardware in a double bag for storage.

7.1.1.4 Internal Cleanliness

The propulsion components, lines, and fittings shall be cleaned, and verified internally clean, to level 100A per IEST-STD-CC1246 (as modified by the following: no metal particles allowed above 25 um) prior to integration in the system.

7.1.2 Surface Contamination Generation
7.1.2.1 Particulate Generation

N/A
7.1.2.2 Molecular Generation
7.1.2.2.1 Material Selection
The latch valve materials shall have a total mass loss (TML) less than 1.00% and a collected volatile condensable mass (CVCM) less than 0.10%, as specified in ASTM E-595 unless a materials usage agreement has been generated and approved by NASA/GSFC. Silicones should be avoided or minimized.  It is highly recommended that silicones be baked out at a high temperature prior to integration into the system to prevent extended bake-outs of the entire assembly.
7.1.2.2.2 Assembly Outgassing

When measured in a vacuum of 10-6 torr at 50°C, the latch valve outgassing shall not exceed 2E-10 g/sec per kg of unit under test of mass that is condensable on a Quartz Crystal Monitor (QCM) that is operated at -20°C.
Rationale: Derived from the MMS Propulsion Subsystem Spec, 461-PS-SPEC-0035
7.2 Electrostatic Cleanliness

N/A

7.2.1 Approved Exposed Materials

N/A

7.2.2 Exposed Conductive Surfaces

N/A
7.2.3 Exposed Insulators

N/A

7.2.4 Exposed Apertures

N/A

7.2.5 External Surface Ground Wires

N/A

7.3 Magnetic Cleanliness

To avoid corrupting the magnetic measurements that are a prime objective of the mission, the observatory and its subsystems are required to be “magnetically clean.”  The following paragraphs provide requirements and guidelines for minimizing the magnetic field generated by the observatory.
7.3.1 Minimizing Permanent Fields

The latch valve shall not contain any of the materials described in Table 7‑1.  Exceptions to this requirement can be made case by case upon completion of the magnetic assessment and the MMS project office approval.

Table 7‑1: Prohibited Magnetic Materials List 

	Alloy 426
	Mumetal

	Alloy 7201
	Nichrome

	Carbon Steel 1008
	Nickel 200, 270

	Chromium
	Nickel Iron

	Cobalt
	Pelcoloy

	Copperweld
	Permalloy

	Dumet
	Platinum

	Electroless Nickel (except high-phosphorous)
	Remendur

	Electroloy
	Rodar

	Elinvar
	Stainless Steel 2022

	Fenicoloy
	Stainless Steel 3022

	Ferrites
	Stainless Steel 3032

	Gridaloy M, P
	Stainless Steel 3042

	Haynes Alloy #6
	Stainless Steel 403 & 405

	Invar
	Stainless Steel 410 & 416

	Iron
	Stainless Steel 430 & 446

	Kovar
	Stainless Steel AISI 440C

	Mesoloy
	Supermalloy

	Molypermalllow
	Ti 430

	Monel K1
	Vicalloy

	Monel R
	


1Based on a GSFC Materials Engineering Branch Technical Information Paper No. 128 entitled, "Minimizing Stray Magnetic Fields through Materials Selection". 
2Non-magnetic (technically paramagnetic) in the annealed condition.  If any of these alloys are cold worked then they will become magnetic.  The alloy condition will be clearly indicated on the Material Certification that will accompany the purchase.
3Inconel alloys, 600, 625 and 718, are considered non-magnetic, but become magnetic at cryogenic temperatures.
7.3.2 Magnetic Field Strength
The DC magnetic field generated from the latch valve shall not exceed 70.1nT.  Refer to Section 5.6.1.18 of the MMS Latch Valve SOW, 461-PS-SOW-0016. 
Rationale: Derived from MMS Electrical Systems Specification, 461-SYS-SPEC-0013
8.0 Design & Construction requirements

8.1 Parts, Materials & Processes (PMP)

8.1.1 EEE Parts

N/A 

8.1.2 Materials

Aluminum parts shall be finished with iridite per MIL-C-5541, Class 3.  

Titanium surfaces shall be finished per AMS 2488.  
8.1.3 Software Assurance

N/A
8.2 Electrical 
8.2.1 Test Sensors

N/A
8.2.2 Ground Strap Requirements

N/A
8.2.3 Connectors/Wires Requirements

8.2.3.1 Wires
8.2.3.1.1 Wire Specifications

All internal wire types shall meet the Wire and Cable Requirements in Section W1 of EEE-INST-002.
8.2.3.1.2 Wiring Design

N/A
8.2.3.1.3 Return Wire

Any wire that carries current greater than 100 µA shall have an associated return wire.
8.2.3.1.4 Wire Twisting of Associated Return
N/A
8.2.3.1.5 Twists

N/A
8.2.3.1.6 Wire Sizes

8.2.3.1.6.1 Sizing

N/A
8.2.3.1.6.2 Minimum Wire Size

No wire smaller than AWG #26 shall be used.
Rationale: Derived from the MMS Propulsion Subsystem Spec, 461-PS-SPEC-0035
8.2.3.1.7 Wire Derating

The current carrying capacity of the wires shall be derated for continuous operation at the required current levels in a vacuum, as defined in Section W1 of EEE-INST-002.

8.2.3.1.8 Redundant Wire Derating

N/A
8.2.3.1.9 Wire Composition

Wire conductors shall be copper or a copper alloy.  The wires may be tinned or plated with suitable materials except nickel or other magnetic materials.
Rationale: Derived from the MMS Propulsion Subsystem Spec, 461-PS-SPEC-0035
8.2.3.2 Connector Selection

8.2.3.2.1 Connector Specifications

Connectors / Receptacles shall be selected from the NASA Electronic Parts and Packaging Program http://nepp.nasa.gov/npsl and approved by the COTR.  The mating connector shall be supplied with the latch valve.
8.2.3.2.2 Prohibited External Box Power Connector

N/A
8.2.3.2.3 Connector Contacts

Gold plated non-magnetic contacts shall be used for the subminiature-D and circular connectors.
Rationale: Derived from the MMS Propulsion Subsystem Spec, 461-PS-SPEC-0035
8.2.3.2.4 Contact Derating

The current carrying capacity of the contacts shall be derated for continuous operation at the required current levels in a vacuum, as defined in Section C2 of EEE-INST-002.

8.2.3.2.5 Redundant Contact Derating
N/A
8.2.3.3 Signal Segregation

N/A
8.2.3.4 Grouping of Twisted Wires

N/A
8.2.3.5 Wire Shielding
N/A
8.2.3.6 Coaxial Cable

N/A
8.2.3.7 Harness Support

N/A
8.2.3.8 Harness Fabrication

N/A
8.2.3.9 Test Harness

N/A
8.2.3.10 Test and Flight Signal Isolation

N/A
8.2.3.11 Latch Valve Test Interfaces

N/A
8.2.4 Mitigation of Internal Charging

8.2.4.1 Mitigation Strategies for Internal Charging

N/A
8.2.4.2 Floating Conductors

N/A
8.2.4.3 Dielectric Structures

8.2.4.3.1 Bulk Resistivity

Dielectric structures with a bulk resistivity of greater than 1012 ohm-cm shall not be used.
Rationale: MMS Electrical Systems Specification, 461-SYS-SPEC-0013
8.2.4.3.2 Charge Bleed-Off

All dielectric structures shall have a charge bleed path to the spacecraft interface, designed to route the discharge into the spacecraft structure in a controlled fashion.
Rationale: MMS Electrical Systems Specification, 461-SYS-SPEC-0013
8.3 Safety

N/A
8.4 Electromagnetic Compatibility

N/A
8.5 Identification and Marking

Each unit shall be permanently marked with the part number, flow direction, and a unique sequential serial number in the area designated on the interface control drawing in a manner to be approved by the GSFC COTR.

All markings shall use alcohol proof ink.

Rationale: MMS Propulsion Subsystem Specification, 461-PS-SPEC-0035
8.6 WorkmanshiP

8.6.1 Workmanship Standards

The workmanship standards and processes outlined in the SOW shall be used.

8.6.2 Connector
8.6.2.1 GSE Cable Connectors

N/A
8.6.2.2 Prevention of Connector Mismating

8.6.2.2.1 Connector Uniqueness

N/A
8.6.2.2.2 Connector Facing

N/A
8.6.2.2.3 Connector Keying

Circular connectors shall be positively keyed and all connectors shall be identically keyed.
Rationale: MMS Electrical Systems Specification, 461-PS-SPEC-0013
8.6.2.2.4 Accessibility

N/A
8.6.2.2.5 Connector Gender

The connector half on the latch valve shall be male.
Rationale: MMS Electrical Systems Specification, 461-PS-SPEC-0013
8.6.2.3 Test Connectors

N/A
8.6.2.4 Connector Identification

N/A
8.6.2.5 Protection of Unused Test Connectors

N/A
8.6.2.6 Connector Savers

N/A
8.6.3 Safe/Arm Plugs

N/A  

8.7 Interchangeability

The latch valve shall be directly interchangeable in form, fit, and function with other latch valves of the same part number.

Rationale: MMS Propulsion Subsystem Specification, 461-PS-SPEC-0035
8.8 Reliability

8.8.1 Mission Life

The latch valve shall meet all performance specifications throughout 1 year of ground testing and 28 months of operation in space.

Rationale: MMS Propulsion Subsystem Specification, 461-PS-SPEC-0035
8.8.2 Shelf Life

The latch valve shall not suffer any degradation in performance when stored for five (5) years either on the S/C or in bonded storage.

Rationale: MMS Propulsion Subsystem Specification, 461-PS-SPEC-0035
8.9 Ground Handling

N/A
9.0 Logistics

N/A

10.0 Verification Requirements

This section has been moved to Section 5.0 of the Magnetospheric Multiscale Latch Valve Statement of Work (461-PS-SOW-0016).  

	Appendix A  Abbreviations and Acronyms

Abbreviation/ Acronym
	Definition

	A
	Ampere

	AC
	Alternate Current

	Al
	Aluminum

	AWG
	American Wire Gauge

	CCB
	Configuration Control Board

	CCR
	Configuration Change Request

	CLA
	Coupled Loads Analysis

	CM
	Configuration Management

	CMO
	Configuration Management Office

	COTR
	Contracting Office Technical Representative

	CVCM
	Collected Volatile Condensable Mass

	DC
	Direct Current

	EEE
	Electrical, Electronic, and Electromechanical

	EMI
	Electromagnetic Interference

	EOL
	End of Life

	FS
	Factor of Safety

	GSFC
	Goddard Space Flight Cneter

	I&T
	Integration and Test

	MMS
	Magnetospheric Multiscale

	MS
	Margin of Safety

	MEOP
	Maximum Expected Operating Pressure

	M
	Mega, 106

	MGSE
	Mechanical Ground Support Equipment

	µ
	Micro, 10-6

	m
	Milli, 10-3

	Mohms
	Megaohms

	NASA
	National Aeronautics and Space Administration

	OD
	Outer Diameter

	QCM
	Quartz Crystal Monitor

	RE
	Radiated Emissions

	RS
	Radiated Susceptibility

	SC
	Spacecraft

	SOW
	Statement of Work

	STP
	Solar Terrestrial Probe

	TBD
	To Be Determined

	TBR
	To Be Reviewed

	TML
	Total Mass Loss
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