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PREFACE

This document defines the generic interfaces between the three SPACEHAB module
configurations (Single Module, Logistics Double Module, and Research Double Module) and
the payload user. References to the Research Double Module, although included in this
document, reflect a configuration that currently is not available.

Only versions of this document within the SMP EDMS or C&DM certified hard copies are considered controlled

\Y



SHI-SMP-S0001 A
December 2006

THIS PAGE INTENTIONALLY LEFT BLANK

Only versions of this document within the SMP EDMS or C&DM certified hard copies are considered controlled

Vi



SHI-SMP-S0001 A

December 2006
CONTENTS
Page
LIST OF FIGURES Xix
LIST OF TABLES XXiv
LIST OF ACRONYMS AND ABBREVIATIONS XXX
Sectionl INTRODUCTION
1.1 PURPOSE 1-1
1.2 DEFINITIONS 1-2
13 RESPONSIBILITIES 1-2
1.4 CONFIGURATION CONTROL 1-2
15 INTERFACE DATA AND VERIFICATION 1-2
1.6 EFFECTIVITY 1-3
1.7 PAYLOAD DESCRIPTION 1-3
Section2 DOCUMENTATION
2.1 APPLICABLE DOCUMENTS 2-1
2.2 ICD DOCUMENTATION HIERARCHY 2-5
2.3 STOWAGE AND TRANSFER DOCUMENTATION HIERARCHY 2-6
Section3  PHYSICAL INTERFACES
3.1 SPACEHAB MODULE COORDINATE SYSTEM 3-1
3.2 DIMENSIONS AND TOLERANCES 3-2
3.3 STRUCTURAL INTERFACES 3-2
3.3.1 Locker and Rack Location Numbering System 3-2
3.4 SPACEHAB PAYLOAD PROVISIONS 3-3
34.1 Modular Stowage Locker 3-3
34.11 Stowage Trays 3-10
34111 Large Stowage Tray 3-13
34.11.2 Small Stowage Tray 3-13
34.1.2 Modified Locker Access Door 3-14
3.4.2 Modular Soft Stowage®Bags 3-15

Only versions of this document within the SMP EDMS or C&DM certified hard copies are considered controlled

vii



SHI-SMP-S0001 A
December 2006

3421
3.4.3
3431
3.4.3.2
3.4.3.3
3.4.34
3.4.35
3.4.4
3441
34411
34412
3.4.4.2
3443
3444
3.445
3.4.4.6
3.4.5
3451
34511
3.45.1.2
3452
3453
3454
3.4.5.5
3.4.5.6
3.5

3.6

3.7

3.8

3.8.1
3.8.1.1
3.8.1.2

CONTENTS

5 MLE Bags

Experiment Adapter and Mounting Plates
Single Experiment Adapter Plate

Single Experiment Mounting Plate
Double Experiment Adapter Plate

Double Experiment Mounting Plate
Experiment Mounting Pane

SPACEHAB Double Rack

Payload Envelope

Forward and Single Module Racks

Aft Module Racks

Payload Front Panel and Rack Mounting Flanges
Payload Attachment Provisions

Cable Tie Struts

Electrical Bonding

Load Carrying Capability

SPACEHAB Single Rack

Payload Envelope

Forward and Single Module Racks

Aft Module Racks

Payload Front Panel and Rack Mounting Flanges
Payload Attachment Provisions

Cable Tie Struts

Electrical Bonding

Load Carrying Capability

GENERIC USER ACCOMMODATIONS
VENT LINE INTERFACE
EXTERNALLY MOUNTED PAYLOADS
PAYLOAD CREW INTERFACES

Crew Aides

Crew Restraints

Temporary Stowage

Page

3-16
3-17
3-19
3-20
3-21
3-22
3-23
3-24
3-24
3-25
3-26
3-38
3-38
3-50
3-50
3-50
3-60
3-60
3-60
3-61
3-68
3-68
3-68
3-78
3-78
3-88
3-88
3-88
3-88
3-88
3-88
3-89

Only versions of this document within the SMP EDMS or C&DM certified hard copies are considered controlled

viii



SHI-SMP-S0001 A

December 2006
CONTENTS

Page
3.8.1.3 Payload Labels and Decals 3-89
3.8.14 Crew Preferences 3-89
3.8.2 Payload Operational Design Constraints 3-93
3.8.2.1 Payload Envelope Protrusions 3-93
3.8.2.2 Exposed Switches 3-93
3.8.2.3 SPACEHAB Penetration Criteria 3-93
3.8.24 Securing of Safety Critical Flight Hardware 3-93

Section4  STRUCTURAL INTERFACES

4.1 QUASI-STATIC AND TRANSIENT LOADS 4-1
4.2 RANDOM VIBRATION LOADS 4-2
4.3 MODULE INDUCED LOADS 4-5
4.4 ACOUSTICALLY INDUCED LOADS 4-5
4.4.1 Module Internally Mounted Payloads 4-5
4.4.2 Module Externally Mounted Payloads 4-5
4.5 KICK/PUSH-OFF LOADS 4-5
451 Module Internally Mounted Payloads 4-5
45.2 Module Externally Mounted Payloads 4-5
4.6 EMERGENCY LANDING LOAD FACTORS 4-7
4.7 FACTORS OF SAFETY FOR STRUCTURAL DESIGN 4-7
4.8 COMBINING LOADS 4-8
4.9 FRACTURE CONTROL 4-8
4.10 FATIGUE LIFE 4-9
4.11 PAYLOAD GENERATED ACOUSTIC NOISE 4-9
4.12 MASS AND CENTER OF GRAVITY 4-11
4.12.1 Payload in Soft Stowage® Bags 4-11
4.12.2 Payload in a Standard Stowage Locker 4-11
4.12.3 Payload Attached to Adapter or Mounting Plate 4-13
41231 Single Experiment Adapter Plate, Mounting Plate, or Mounting Panel 4-13
4.12.3.2 Double Experiment Adapter or Mounting Plate 4-13
4.12.4 Rack Mass and Center of Gravity 4-13
4125 Module Externally Mounted Payloads 4-13

Only versions of this document within the SMP EDMS or C&DM certified hard copies are considered controlled

iX



SHI-SMP-S0001 A
December 2006

4.13
414

CONTENTS

FASTENER INTEGRITY
PAYLOAD FINITE ELEMENT MODELS

Section5 ENVIRONMENTAL CONDITIONS

5.1
5.2
521
5.2.2
5.2.3
5.3

5.4
5.5
5.6
5.7
5.8
5.9
5.10

PAYLOAD ELEMENT CLEANLINESS
MATERIALS AND PROCESSES
Flammability

Offgassing

Restricted Materials

PAYLOAD WATER LOOP CORROSION RESISTANT
MATERIALS

LABELING OF TOXIC MATERIALS

PAYLOAD EFFLUENTS

ILLUMINATION

NUCLEAR RADIATION

VACUUM VENTING

VACUUM STABILITY

CARGO BAY PARTICULATES AND GASES ENVIRONMENT

Section6 THERMAL INTERFACE

6.1.
6.1.1
6.1.2
6.2

6.2.1
6.2.2
6.2.2.1
6.2.2.2
6.2.2.2.1
6.2.2.2.2
6.2.2.2.3
6.2.2.24
6.2.3

MODULE INTERIOR ENVIRONMENTAL CONDITIONS
Single Module and LDM
RDM

INTERNAL MODULE PAYLOAD ELEMENT COOLING
PROVISIONS

Passive Cooling

Forced Air Cooling

Lockers

Racks

Forward Module Racks

RDM Aft Module Racks

LDM Aft Module Racks

Rack Thermal Interface Specifications
Active Liquid Cooling

Page

4-18
4-18

6-1
6-2
6-3
6-4

6-6
6-6
6-6
6-7
6-7
6-8
6-8
6-8
6-9

Only versions of this document within the SMP EDMS or C&DM certified hard copies are considered controlled

X



6.2.3.1
6.2.3.1.1
6.2.3.1.1.1
6.2.3.1.1.2
6.2.3.1.1.2.1
6.2.3.1.1.2.2
6.2.3.1.2
6.2.3.1.3
6.2.3.14
6.2.3.2
6.2.3.2.1
6.2.3.2.2
6.2.3.2.3
6.2.3.2.4
6.2.3.3
6.2.3.4
6.2.3.5
6.2.35.1
6.2.3.5.2
6.2.3.5.3
6.2.3.6
6.2.3.7
6.2.3.7.1
6.2.3.7.2
6.2.3.7.2.1
6.2.3.7.2.2
6.2.3.8
6.2.3.8.1
6.2.3.8.2
6.2.4

6.3

CONTENTS

Forward Module Racks

Physical Interfaces

Payload Water Loop Supply Interface
Payload Water Loop Return Interface
Payload-Provided Pump Package

Non Standard SPACEHAB-Provided Pump Package

Pressure

Flow Rate and Pressure Drop
Volume and Leak Rate

RDM Aft Module Racks
Physical Interfaces

Pressure

Flow Rate and Pressure Drop
Volume and Leak Rate

LDM Aft Module Racks

Fluid

Cleanliness

Forward Module Racks

RDM Aft Module Racks

LDM Aft Module Racks
Maximum Heat Rejection
SPACEHAB EHX Water Inlet Temperature
Single Module and LDM
RDM

RDM Forward Module Racks
RDM Aft Module Racks
Thermal Effectivity

Single Module and LDM
RDM

External Surface Temperatures
EXTERNALLY MOUNTED PAYLOADS

SHI-SMP-S0001 A
December 2006

Page

6-10
6-10
6-10
6-11
6-11
6-12
6-14
6-14
6-15
6-15
6-15
6-16
6-16
6-17
6-17
6-18
6-18
6-18
6-18
6-18
6-18
6-19
6-19
6-19
6-19
6-19
6-19
6-21
6-21
6-21
6-21

Only versions of this document within the SMP EDMS or C&DM certified hard copies are considered controlled

Xi



SHI-SMP-S0001 A
December 2006

6.3.1
6.3.2
6.3.3
6.3.4
6.3.5
6.3.6

CONTENTS

Orbiter Environmental Conditions

External Environment Compatibility

Thermal Interfaces

National Space Transportation System Thermal Compatibility
Radiators

Boundary Temperature Model

Section7 ELECTRICAL POWER INTERFACES

7.1

7.2
721
7211
7.2.1.2
7.2.2
7.3

7.4
74.1
7.4.2
7.4.3
744
7441
7.4.4.2
7443
7444
745
7.5
7.5.1
7511
7.5.2
7521
7522
7.6

BASELINE ELECTRICAL ALLOCATION
OVERLOAD PROTECTION

Standard DC Circuit Protection

RDM Rack DC Circuit Protection

Single Module and LDM Rack DC Circuit Protection
AC Circuit Protection

CURRENT LIMITING AND WIRE SIZING

DC POWER CHARACTERISTICS

RDM DC Power and Voltage

Single Module and LDM DC Power and Voltage
External Payload DC Power and Voltage

DC Power Ripple and Transient Limits for All Carriers
In-flight DC Power Bus Ripple

In-flight DC Power Transient Spikes (Repetitive)
Hydraulic Circulation Pump Produced Transient Spikes
Orbiter Provided Ground DC Power

Payload - Provided Ground DC Power

AC POWER CHARACTERISTICS FOR ALL CARRIERS
SPACEHAB AC Power and Voltage

External Payload AC Power and Voltage

AC Power Modulation and Transient Spike Limits
In-flight AC Power Modulation

In-flight AC Power Ripple and Transient Levels

LIMITATION ON PAYLOAD UTILIZATION OF ELECTRICAL

POWER

Page
6-21
6-22
6-23
6-23
6-23
6-24

7-1
7-1
7-1
7-1
7-1
7-1

7-3
7-3
7-4
7-4
7-4
7-5
7-6

7-7
7-7
7-8
7-8
7-8
7-8
7-8

7-10

Only versions of this document within the SMP EDMS or C&DM certified hard copies are considered controlled

Xii



SHI-SMP-S0001 A

December 2006
CONTENTS

Page
7.6.1 Loss 7-10
7.6.2 Emergency Operational Modes 7-10
7.6.3 Payload Element Activation/Deactivation and Isolation 7-10

Section8 ELECTROMAGNETIC COMPATIBILITY
8.1 ORBITER/SPACEHAB-PRODUCED INTERFERENCE 8-1
ENVIRONMENT
8.1.1 Conducted Interference 8-1
8.1.2 Radiated Interference 8-1
8.2 PAYLOAD PRODUCED INTERFERENCE ENVIRONMENT 8-6
8.2.1 Payload Produced Conducted Noise 8-6
8.2.2 Payload Produced Radiated Fields 8-8
8.3 AVIONICS ELECTRICAL COMPATIBILITY 8-12
8.3.1 Payload Element Power Returns 8-12
8.3.2 Ground Reference Symbols 8-12
8.3.3 Electrical Bonding of Equipment 8-12
8.3.3.1 Radio Frequency Bonding 8-12
8.3.3.2 Primary Connector Bond 8-13
8.3.3.3 Payload Surface Electrostatic Charging 8-13
8.3.4 Power Circuit Isolation and Grounding 8-13
8.34.1 Ground Support Equipment Isolation and Grounding 8-13
8.3.4.2 Payload Isolation and Grounding 8-13
Section9 COMMAND AND DATA MANAGEMENT SUBSYSTEM

9.1 GENERAL REQUIREMENTS 9-1
9.1.1 Signal Circuit Isolation and Grounding 9-1
9.1.2 Payload Interface Voltage Suppression 9-2
9.1.3 Payload Software Virus Protection 9-2
9.2 RDM COMMAND AND DATA MANAGEMENT SYSTEM 9-2
9.2.1 RDM CDMS Hardware Components 9-3
9211 RDM CDMS Flight System Components 9-3

Only versions of this document within the SMP EDMS or C&DM certified hard copies are considered controlled

Xiii



SHI-SMP-S0001 A
December 2006

92111
92112
921121
921122
921123
921124
92113
9.21.2
92121
921211
921212
92122
921221
921222
921223
9.2.1.2.3
9.2.2
9221
92211
9.221.2
9.2.2.1.3
92214
922141
922142
9.22.1.43
922144
9.22.15
9.2.2.151
9.2.2.15.2
9222
92221
92222

CONTENTS

Data Management Unit

Flight Experiment Data System

Experiment Data System Main Unit

Ethernet Hub

Experiment Interface Unit

Crew Work Station

Video Switch Unit

RDM CDMS Ground System Components
Ground Teleoperations System

SPACEHAB Interface Processor

SPACEHAB Control Station

Ground Experiment Data System

Experiment Data System Management Interface
Experiment Ground Data Assembly

EDS VIEW

Video Experiment Ground Interface

RDM CDMS Payload Data Interfaces
Standard RDM CDMS Payload Data Interfaces
Ethernet Compatible Interface

TIA/EIA-232 Serial Interface

TIA/EIA-422 Serial Interface

Timing and Reference Signals

GMT and MET

User Clock Signal (1.024 MHz Reference Signal)
Phase Relationship

Short Circuit Protection

Video Signal Interface

EIA Compliance

Video Signal Grounding and Shielding

Non-Standard RDM CDMS Payload Data Interfaces

HRM Compatible Serial Interface
Analog and Discrete Signal Interfaces

Page
9-4

9-5

9-5

9-6

9-7

9-9

9-10
9-11
9-12
9-12
9-13
9-13
9-13
9-13
9-14
9-14
9-14
9-15
9-15
9-18
9-21
9-23
9-23
9-25
9-26
9-26
9-27
9-27
9-27
9-28
9-28
9-30

Only versions of this document within the SMP EDMS or C&DM certified hard copies are considered controlled

Xiv



SHI-SMP-S0001 A

December 2006
CONTENTS

Page
9.2.2.2.21 EDS Discrete Input/Outputs 9-31
9.2.2.2.2.2 EDS Analog Inputs 9-32
9.2.2.2.2.3 EDS Analog Outputs 9-33
9.2.3 RDM CDMS System Operations 9-34
9.23.1 Pre-Mission Testing 9-35
9.2311 SPPF Testing 9-35
9.23.1.2 PCC Testing 9-35
9.23.1.3 Payload Software Configuration Control 9-35
9.2.3.2 Mission Operations 9-36
9.23.21 Data Downlink 9-36
9.2.3.21.1 Real Time Data Downlink 9-37
9.2.3.2.1.2 LOS Data Playback 9-37
9.2.3.2.1.3 Data Downlink Modes 9-38
9.2.3.2.2 Command Uplinking 9-41
9.2.3.22.1 Command Packet Format 9-42
9.2.3.2.2.2 Commanding via the PSP 9-45
9.2.3.2.2.3 Commanding Via KuSP Forward Link 9-45
9.3 SINGLE MODULE AND LDM CDMS 9-47
931 Single Module and LDM CDMS Hardware Components 9-47
93.1.1 Single Module and LDM CDMS Flight System Components 9-48
93111 Data Management Unit 9-48
9.3.1.1.2 Serial Converter Unit 9-49
9.3.1.13 Payload Timing Buffer 9-49
93.1.14 Video Switch Unit 9-50
9.3.1.2 Single Module and LDM CDMS Ground System Components 9-52
93121 Ground Teleoperations System 9-52
9.3.1.21.1 SPACEHAB Interface Processor 9-53
9.3.1.2.1.2 SPACEHAB Control Station 9-53
93122 Video Experiment Ground Interface 9-53
9.3.2 Single Module and LDM CDMS Data Interfaces 9-53
9321 Standard Single Module and LDM CDMS Data Interfaces 9-54

Only versions of this document within the SMP EDMS or C&DM certified hard copies are considered controlled

XV



SHI-SMP-S0001 A
December 2006

93211
932111
932112
9.3.2.1.1.3
932114
9.321.2
9.3.2.1.3
9.3.2.131
9.3.2.1.32
93214
9.3.2.15
9.3.2.15.1
9321511
9321512
9.3.2.16
9.3.2.16.1
9.3.2.1.6.2
9.3.3
9331
9.33.11
9.3.3.1.2
9.3.3.1.3
9.3.3.2
9.33.21
9.33.2.1.1
9.3.3.2.1.2
9.3.3.2.2
9.33.2.21
9.33.22.1.1
9.3.3.2.2.2
9.3.3.2.2.3

CONTENTS

Analog and Discrete Signal Interfaces

CDMS Discrete Low Level (5V) Inputs

CDMS Discrete High Level (28V) Outputs

CDMS Discrete High Level (28V) Inputs

CDMS Analog Inputs

DMU Serial Interface Ports

TIA/EIA-232 Serial Interfaces

Payload - SCU TIA/EIA-232 Serial Interface Description
SHiIP-ESC TIA/EIA-232 Serial Interface Description
SHIP-ESC Ethernet 10baseT Interface Description
Timing Signals

GMT and MET

Phase Relationship

Short Circuit Protection

Video Signal Interface

EIA Compliance

Video Signal Grounding and Shielding

Single Module and LDM CDMS System Operations
Pre-Mission Testing

SPPF Testing

PCC Testing

Payload Software Configuration Control

Mission Operations

SHIP/MCC Interface

SHiP Command Uplinking to MCC

MCC Data Downlink to SHiP

SHIP/ESC Interface

ESC Commanding to SHiP

Command Operations

SHiP Data Transfer to ESC

DMU Operating Modes

Section 10 ELECTRICAL WIRING INTERFACES

Page

9-54
9-54
9-55
9-56
9-57
9-57
9-63
9-63
9-65
9-67
9-68
9-68
9-70
9-70
9-70
9-70
9-70
9-71
9-71
9-71
9-72
9-72
9-72
9-74
9-74
9-74
9-75
9-75
9-77
9-77
9-78

10-1

Only versions of this document within the SMP EDMS or C&DM certified hard copies are considered controlled

XVi



10.1
10.1.1
10.1.2
10.2
10.2.1
10.2.2
10.2.2.1
10.2.2.1.1
10.2.2.1.2
10.2.2.2
10.2.2.2.1
10.2.3
10.2.3.1
10.2.3.2
10.2.3.3
10.2.4
10.2.5
10.2.6
10.3
10.3.1
10.3.2

10.3.2.1
10.3.2.2
10.3.3
10.3.3.1
10.3.4
10.3.5
10.3.6
10.4

SHI-SMP-S0001 A

December 2006
CONTENTS

Page

GENERAL REQUIREMENTS 10-1

Approved Connectors for SPACEHAB Use 10-1

Electrical Connectors Deadfacing 10-1

RDM ELECTRICAL INTERFACES 10-1

RDM Power and Signal Allocation 10-2

RDM Rack Payload Electrical Interfaces 10-4

RDM Forward Module Rack Payload Electrical Interfaces 10-4
Experiment Power Switching Unit (EPSU) 10-10
External Power Data Panel (EPDP) 10-16
RDM Aft Module Rack Payload Electrical Interfaces 10-25
Rack Distribution Unit (RDU) 10-35
RDM Bulkhead Payload Electrical Interfaces 10-40
Experiment Connector Panel (EXCP) 10-43
Experiment Data System Management Unit (EDSMU) 10-54
RJ45 Patch Panels 10-58
Externally Mounted Payload Electrical Interfaces 10-62
Experiment Interface Unit (EIU) 10-65
Video Switch Unit (VSU) 10-80
SINGLE MODULE AND LDM ELECTRICAL INTERFACES 10-81
Single Module and LDM Power and Signal Allocation 10-81

Single Module and LDM Forward Module Rack Payload Electrical ~ 10-84

Interfaces

Experiment Power Switching Unit (EPSU) 10-92
External Power Data Panel (EPDP) 10-93
Single Module and LDM Bulkhead Payload Electrical Interfaces 10-93
Experiment Connector Panel (EXCP) 10-96
Externally Mounted Payload Electrical Interfaces 10-112
Serial Converter Unit (SCU) 10-112
Video Switch Unit (VSU) 10-113
PCC Ground EDS Data Interfaces 10-113

Only versions of this document within the SMP EDMS or C&DM certified hard copies are considered controlled

XVii



SHI-SMP-S0001 A

December 2006
CONTENTS
Page
104.1 Experiment Interface to PCC Walker Box 10-113
Section 11 OPERATIONAL REQUIREMENTS AND CONSTRAINTS 11-1
111 LAUNCH READINESS 11-1
1111 Prelaunch Constraints 11-1
11.1.2 Payload Configurations 11-1
11.2 LAUNCH COMMIT CRITERIA 11-1
11.3 ON-ORBIT PAYLOAD ACTIVATION 11-1
11.4 ON-ORBIT ATTITUDE 11-1
11.5 SAFE WITHOUT SERVICE 11-2
11.6 TELEVISION AND PHOTOGRAPHIC REQUIREMENTS 11-2
11.7 RESEARCH INVOLVING VERTEBRATE ANIMALS 11-4
11.8 GOVERNMENT FURNISHED EQUIPMENT 11-4
11.9 BIOMEDICAL PAYLOADS / PAYLOAD ELEMENTS 11-5

Appendix A INSTRUCTIONS AND REQUIREMENTS FOR USE OF THE EDS NETWORKS

Appendix B BOUNDARY TEMPERATURE MODEL FOR USE BY EXTERNALLY MOUNTED
PAYLOAD DEVELOPERS

Appendix C GUIDELINES FOR THE PREPARATION AND DELIVERY OF FINITE ELEMENT
MODELS (FEMs) TO SPACEHAB/BOEING

Only versions of this document within the SMP EDMS or C&DM certified hard copies are considered controlled

xviii



Number

2-1

3-1
3-2
3-3
3-3.1

3-5
3-6

3-8

3-9

3-10
3-11
3-12
3-13
3-14
3-15
3-16
3-17
3-18
3-19
3-20
3-21
3-22
3-23
3-24
3-25
3-26
3-27
3-28
3-29

SHI-SMP-S0001 A

December 2006
LIST OF FIGURES

Page
SPACEHAB ICD Documentation Hierarchy 2-5
SPACEHAB Stowage and Transfer Documentation Hierarchy 2-6
SPACEHAB Coordinate System 3-1
Rack Location Numbering System 3-4
Locker and Soft Stowage® Location Numbering System 3-5
Updated Locker Positions 3-6
Rack Stowage Location Numbering System 3-7
Overhead and Subfloor Stowage Location Numbering System 3-8
Floor Stowage Location Numbering System 3-9
SPACEHAB Locker Envelope 3-10
Standard Tray Envelope 3-11
Tray Dividers 3-12
Tray Installation in Locker 3-13
Locker Door 3-14
Payload/SPACEHAB Attachment Point Details 3-18
Single Experiment Adapter Plate 3-19
Single Experiment Mounting Plate 3-20
Double Experiment Adapter Plate 3-21
Double Experiment Mounting Plate 3-22
Experiment Mounting Panel 3-23
Nominal Double Rack Payload Envelope 3-27
Forward Module RSCS Stay-Out Zone 3-28
RDM ASCS Stay-Out Zone 3-29
Forward Module Rack EWPP Payload Envelope 3-30
RDM Aft Module Rack RDU Stay-Out Zone 3-31
Single Module and Forward Module Rack EPSU and EPDP Stay-Out Zone 3-32
Generic MESS Rack Configuration 3-33
MESS Rack Foam Liner Dimensions 3-36
Double Rack Attach Provisions — Rack Front View, Center Section 3-39
Double Rack Attach Provisions — Side View 3-41
Double Rack Attach Provisions — Rear View 3-42
Double Rack Attach Provisions — Top View 3-43

Only versions of this document within the SMP EDMS or C&DM certified hard copies are considered controlled

XiX



SHI-SMP-S0001 A

Page
3-46
3-47
3-48
3-49
3-51
3-53
3-54
3-57
3-62
3-63
3-64
3-65
3-66
3-67
3-69
3-70
3-71
3-72
3-74
3-75
3-76
3-77
3-79
3-82
3-83
3-86
3-90
3-94
3-95
4-2

4-10
4-12

December 2006
LIST OF FIGURES
Number
3-30 Forward Module Double Rack RSCS
3-31 RDM Double Rack ASCS
3-32 Forward Module Double Rack EWPP Interface
3-33 Aft Module Double Rack CEWL Interface
3-34 Double Rack Cable Tie Struts
3-35 Electrical Bonding
3-36 Local Limit Load Carrying Capability of Double Rack Post
3-37 Front Panel Limit Loads and Shear Tie Strips
3-38 Single Rack Payload Envelope
3-39 Forward Module Single Rack EWPP Location
3-40 Forward Module Single Rack RSCS Stay-Out Zone
3-41 RDM Single Rack ASCS Stay-Out Zone
3-42 RDM Aft Module Single Rack RDU Stay-Out Zone
3-43 Single Module and Forward Module Single Rack EPSU and EPDP Stay-Out Zone
3-44 Single Rack Attach Provisions — Front View
3-45 Single Rack Attach Provisions — Side View
3-46 Single Rack Attach Provisions — Rear View
3-47 Single Rack Attach Provisions — Top View
3-48A  Single Rack Experiment Water Loop Supply Interface
3-48B  Aft Module Single Rack CEWL Interface
3-49 Forward Module Single Rack RSCS Interfaces
3-50 RDM Single Rack ASCS Interfaces
3-51 Single Rack Cable Tie Struts
3-52 Electrical Bonding
3-53 Local Limit Load Carrying Capability of Single Rack Post
3-54 Front Panel Limit Load Requirements
3-55 External Payload Envelope and Mounting Interface
3-56 Containment Limits for the SPACEHAB Single Module
3-57 Containment Limits for the SPACEHAB Double Module
4-1 Sign Convention for Load Factors
4-2 Payload Acoustic Noise Limits for Continuous Operation
4-3 Locker c.g. Coordinate System, Envelope, and Mass Limits
4-4 Maximum Payload Mass and c.g. for a Single Experiment Adapter, Mounting Plate, or 4-14
Mounting Panel
4-5 Maximum Payload Mass and c.g. for a Double Experiment Adapter or Mounting Plate 4-15

Only versions of this document within the SMP EDMS or C&DM certified hard copies are considered controlled

XX



SHI-SMP-S0001 A

December 2006
LIST OF FIGURES
Number Page
4-6 SPACEHAB Rack Plus Payload c.g. Envelope / Coordinate System 4-16
4-7 SPACEHAB MESS Rack Plus Payload c.g. Envelope / Coordinate System 4-17
5-1 Typical Vacuum Vent Rates 5-4
6-1 SPACEHAB Module Air Temperature Limits By Mission Phase 6-2
6-2 Single Module and LDM ECS Water Loop 6-3
6-3 RDM ECS Water Loop 6-4
6-4 Forward Module Segment Rack Suction Cooling System 6-7
6-5 RDM Aft Module Suction Cooling System 6-8
6-6 Rack Utility Interface Panel (RUIP) 6-10

6-7 Payload Water Loop Interface — Payload-Provided Pump Without Flow Switch Option 6-11

6-8 Payload Water Loop Interface — Payload-Provided Pump With Flow Switch Option 6-12
(Payload must provide Flow Switch for Double Rack)

6-9 Payload Water Loop Interface — SPACEHAB-Provided Pump Without Flow Switch 6-13
Option (Flow Switch is in Double Rack)

6-10 Payload Water Loop Interface - SPACEHAB-Provided Pump With Flow Switch 6-13
Option

6-11 SPACEHAB-Provided Pump Flow Rate vs Delta Pressure 6-14

6-12 RDM Centralized Experiment Water Loop 6-15

6-13 Flow Rate vs Delta Pressure Utilizing CEWL 6-17

6-14 SPACEHAB EHX Thermal Performance 6-20

7-1 In-flight DC Power Bus Ripple at all Payload Element DC Power Interfaces vs. 7-5
Susceptibility Test Limit

7-2 In-flight DC Power Transients (Measured line-to-line) at all Payload Element DC 7-6

Power Interfaces

7-3 Transient Voltage on the DC Power Bus Produced by the Operation of the Hydraulic ~ 7-7
Circulation Pump

7-4 In-flight AC Power Transients (Measured line-to-structure) at all Payload Element AC 7-9
Power Interfaces

8-1 Shuttle-Produced Radiated Broadband Emissions, Unintentional 8-2

8-2 Shuttle-Produced Radiated Narrowband Emissions, Unintentional 8-2

8-3 Shuttle-Produced Radiated Emissions, Intentional 8-3

8-4 Payload Conducted Narrowband Emission Limits 8-6

8-5 Envelope of Payload Allowed Transient Spike Voltage Amplitude on DC Power 8-7
Busses vs. Spike Pulse Width

8-6 SPACEHAB DC Power Source Impedance (In-Flight) 8-7

Only versions of this document within the SMP EDMS or C&DM certified hard copies are considered controlled

XXi



SHI-SMP-S0001 A

December 2006
LIST OF FIGURES
Number Page
8-7 Envelope of Payload Allowed Transient Spike Voltage Amplitude on AC Power 8-8
Busses vs. Spike Pulse Width

8-8 Payload Allowable Radiated Broadband Emissions 8-9
8-9 Payload Allowable Radiated Narrowband Emissions 8-9
8-10 Allowable Intentional Electric Field Strength in the Payload Bay 8-11
8-11 Allowable Intentional Electric Field Strength in the Crew Compartment 8-11
9-1 RDM CDMS Flight System Components 9-4
9-2 EIU Mounting Configurations 9-7
9-3 VSU Block Diagram 9-10
9-4 VSU System Block Diagram 9-11
9-5 RDM CDMS Ground System Components 9-12
9-6 Typical EDS — Payload Ethernet Interconnection 9-17
9-7 Typical EDS — Payload TIA/EIA-232 Interconnection 9-18
9-8 Typical EDS — Payload TIA/EIA-422 Interconnection 9-21
9-9 GMT and MET Output Formats 9-24
9-10 VSU Grounding and Shielding Interface 9-27
9-11 Typical EIU — Payload HRM Interconnection 9-29
9-12 Data/Clock Phase Relationship and Clock Jitter 9-30
9-13 Single Module and LDM CDMS Flight System Components 9-48
9-14 VSU Block Diagram 9-51
9-15 VSU System Block Diagram 9-51
9-16 Single Module and LDM CDMS Ground System Components 9-52
9-17 DMU to Payload Serial Interface Block Diagram 9-58
9-18 DMU Serial Digital Output Interface Timing 9-60
9-19 DMU Serial Digital Input Interface Timing 9-60
9-20 DMU Serial Digital Interface Output Circuitry 9-61
9-21 DMU Serial Digital Interface Input Circuitry 9-62
9-22 Typical SCU — Payload Interconnection 9-65
9-23 Typical SHiP — ESC TIA/EIA-232 Interconnection 9-67
9-24 Typical SHiP — ESC Ethernet Interconnection 9-67
9-25 GMT and MET Output Formats 9-69
9-26 VSU Grounding and Shielding Interface 9-71
9-27 Payload Telescience Path 9-73
9-28 SPACEHAB Data/Command Set-up at JSC PCC 9-74
9-29 SCU - SHiP Packet Format 9-79

Only versions of this document within the SMP EDMS or C&DM certified hard copies are considered controlled

XXii



Number
9-30
10-1
10-2
10-3
10-4A
10-4B
10-5
10-6
10-7
10-8
10-9
10-10
10-11
10-12
10-13
10-14

LIST OF FIGURES

Subsystem Data Packet Format

RDM Forward Module Rack Interface Physical Definition
Rack Utility Interface Panel (RUIP)

EPSU Physical Layout

RDM Aft Module Rack Interface Physical Definition
Rack Support Structure Utility Interface Panel (RSSUIP)
RDU Physical Definition

RDM Bulkhead Mounted Payload Physical Interface
Experiment Connector Panel/Cable Physical Definition
Forward Bulkhead RJ45 Patch Panel

AFT Overhead RJ45 Patch Panel

Externally Mounted Payload Interface Physical Definition
EIU Physical Definition

Single Module and LDM Rack Interface Physical Definition

SHI-SMP-S0001 A
December 2006

Page
9-80

10-5

10-5

10-11
10-25
10-26
10-35
10-40
10-42
10-58
10-58
10-62
10-66
10-84

Single Module and LDM Bulkhead Mounted Payload Interface Physical Definition 10-93

Experiment Connector Panel/Cable Physical Definition

10-95

Only versions of this document within the SMP EDMS or C&DM certified hard copies are considered controlled

xxiii



SHI-SMP-S0001 A

December 2006
LIST OF TABLES
Number
1-1 Utilization of User Provided Data by SPACEHAB
3-1 Soft Stowage® Bag Dimensions
3.1-1 CTB Weight and C.G. Limits for 5 MLE Bag
3-2 Double Rack Configurations and Payload Available Volume
3-3 Single Rack Configurations and Payload Available Volume
4-1 Transient Design Load Factors
4-2 Quasi-Static Load Factors
4-3 SPACEHAB Random Vibration Environments
4-4 SPACEHAB Internal Combined Liftoff/Ascent Acoustic Environment
4-5 Orbiter Payload Bay Combined Liftoff/Ascent Acoustic Environment
4-6 Payload Design Factors of Safety
4-7 Combination of Load Factors
4-8 Liftoff/Ascent and Descent/Landing Loading Spectra
4-9 Payload Intermittent Acoustic Noise Limits
4-10 Soft Stowage® Weight and Center of Gravity Limits
6-1 SPACEHAB Module Internal Environments
6-2 Single Module and LDM Payload Complement Heat Rejection Accommodations
6-3 RDM Payload Complement Heat Rejection Accommodations
7-1 Maximum Power Interface Current Values
7-2 Payload Wiring Current Ratings
8-1 Transmitter Characteristics
8-2 Attenuation of Electric Fields by Spacelab Module
9-1 EIU 1/0 Types
9-2 Standard RDM EDS Signal and Timing Interface Provisions
9-3 EDS TIA/EIA-232 Electrical Interface Requirements
9-4 EDS TIA/EIA-422 Electrical Interface Requirements
9-5 GMT and MET Electrical Interface Characteristics
9-6 UCS (1.024 MHz Square Wave Reference) Signal Electrical Interface Characteristics
9-7 EIU HRM Input Characteristics
9-8 EIU Discrete Input Characteristics
9-9 EIU Discrete Output Characteristics
9-10 EDS Analog Input Characteristics
9-11 EDS Analog Output Characteristics
9-12 Downlink Data Packet Mode Format, Analog Input
9-13 Downlink Data Packet Mode Format, Discrete Input
9-14 Downlink Data Packet Mode Format, RS-232 Input

Page

3-15
3-16
3-24
3-60
4-1
4-1
4-3
4-6
4-6
4-7
4-8
4-9
4-10
4-11
6-1
6-5
6-5
7-2
7-3
8-4
8-5
9-8
9-16
9-20
9-22
9-25
9-26
9-28
9-31
9-32
9-33
9-34
9-39
9-39
9-40

Only versions of this document within the SMP EDMS or C&DM certified hard copies are considered controlled

XXiV



SHI-SMP-S0001 A

December 2006
LIST OF TABLES

Number Page
9-15 EIU Analog Command Packet Format 9-43
9-16 EIU Discrete Command Packet Format 9-43
9-17 EIU Discrete Output Fields 9-45
9-18 DMU Discrete Low Level (Bi-Level 5 Volt) Input Characteristics 9-54
9-19 DMU Discrete High Level Command (Bi-Level 28 Volt) Output Characteristics 9-55
9-20 DMU Discrete High Level (Bi-Level 28 Volt) Input Characteristics 9-56
9-21 DMU Analog (0 to 5 VDC) Input Characteristics 9-57
9-22 DMU Serial Communications Port Signal Description 9-58
9-23 Payload Serial Communication Port Electrical Performance Requirements 9-63
9-24 SCU Serial Interface Requirements 9-64
9-25 SHiP Serial Interface Requirements 9-66
9-26 GMT And MET Electrical Interface Characteristics 9-68
9-27 ECS/SCS To SHiP Command Packet Format 9-76
9-28 DMU PROM Mode Format 9-79
10-1 RDM Power and Signal Allocation 10-2
10-2 RDM Standard Payload Data Interfaces 10-4
10-3 Standard Forward RDM Module Rack Connectors 10-6
10-4 Forward RDM Module Rack Connector P5 Pin Assignment 10-6
10-5 Forward RDM Module Rack Connector P4 Pin Assignment 10-6
10-6 Rack 1 Connector J15 Pin Assignment 10-7
10-7 Rack 1 Connector J11 Pin Assignment 10-7
10-8 Rack 1 Connector J13 Pin Assignment 10-8
10-9 Rack 2 Connector J16 Pin Assignment 10-8
10-10  Rack 2 Connector J12 Pin Assignment 10-9
10-11  Rack 2 Connector J14 Pin Assignment 10-9
10-12  EPSU Payload Interface Connectors 10-10
10-13  EPSU Connector J3 Pin Assignment 10-10
10-14  EPSU Connector J4 Pin Assignment 10-14
10-15  EPSU Connector J5 Pin Assignment 10-14
10-16  EPSU Connector J6 Pin Assignment 10-14
10-17  EPSU Connector J7 Pin Assignment 10-15
10-18  EPSU Connector J8 Pin Assignment 10-15
10-19  EPSU Connector J9 Pin Assignment 10-16
10-20  EPSU Connector J15 Pin Assignment 10-16

Only versions of this document within the SMP EDMS or C&DM certified hard copies are considered controlled

XXV



SHI-SMP-S0001 A

December 2006

LIST OF TABLES
Number
10-21  EPDP Payload Interface Connectors
10-22  EPDP Connector J1 Pin Assignment
10-23  EPDP Connector J2 Pin Assignment
10-24  EPDP Connector J3 Pin Assignment
10-25  EPDP Connector J4 Pin Assignment
10-26  EPDP Connector J5 Pin Assignment
10-27  Standard RDM Aft Module Rack Connectors
10-28  Rack 3 RSSUIP (CB4A) Connector J1 Pin Assignment
10-29  Rack 3 RSSUIP (CB4A) Connector J2 Pin Assignment
10-30  Rack 3 RSSUIP (CB4A) Connector J3 Pin Assignment
10-31  Rack 3 RSSUIP (CB4A) Connector J4 Pin Assignment
10-32  Rack 3 RSSUIP (CB4A) Connector J5 Pin Assignment
10-33  Rack 3 RSSUIP (CB4A) Connector J6 Pin Assignment
10-34  Rack 3 RSSUIP (CB4A) Connector J7 Pin Assignment
10-35  Rack 4 RSSUIP (CB5A) Connector J1 Pin Assignment
10-36  Rack 4 RSSUIP (CB5A) Connector J2 Pin Assignment
10-37  Rack 4 RSSUIP (CB5A) Connector J5 Pin Assignment
10-38  Rack 4 RSSUIP (CB5A) Connector J6 Pin Assignment
10-39  Rack 4 RSSUIP (CB5A) Connector J7 Pin Assignment
10-40  Rack 4 RSSUIP (CB5A) Connector J8 Pin Assignment
10-41  Rack 5 RSSUIP (CB4B) Connector J1 Pin Assignment
10-42  Rack 5 RSSUIP (CB4B) Connector J2 Pin Assignment
10-43  Rack 5 RSSUIP (CB4B) Connector J3 Pin Assignment
10-44  Rack 5 RSSUIP (CB4B) Connector J4 Pin Assignment
10-45  Rack 5 RSSUIP (CB4B) Connector J5 Pin Assignment
10-46  Rack 5 RSSUIP (CB4B) Connector J6 Pin Assignment
10-47  Rack 6 RSSUIP (CB5B) Connector J1 Pin Assignment
10-48  Rack 6 RSSUIP (CB5B) Connector J2 Pin Assignment
10-49  Rack 6 RSSUIP (CB5B) Connector J6 Pin Assignment
10-50  Rack 6 RSSUIP (CB5B) Connector J7 Pin Assignment
10-51  Rack 6 RSSUIP (CB5B) Connector J8 Pin Assignment
10-52  Rack 6 RSSUIP (CB5B) Connector J9 Pin Assignment
10-53  RDU Payload Interface Connectors
10-54  RDU Connector J1 Pin Assignment
10-55  RDU Connector J2 Pin Assignment
10-56  RDU Connector J3 Pin Assignment

Page
10-17
10-17
10-17
10-18
10-19
10-22
10-26
10-27
10-27
10-27
10-27
10-28
10-28
10-29
10-29
10-29
10-29
10-30
10-30
10-31
10-31
10-31
10-31
10-32
10-32
10-33
10-33
10-33
10-33
10-34
10-34
10-35
10-37
10-37
10-37
10-38

Only versions of this document within the SMP EDMS or C&DM certified hard copies are considered controlled

XXVi



Number
10-57
10-58
10-59
10-60
10-61
10-62
10-63
10-64
10-65
10-66
10-67
10-68
10-69
10-70
10-71
10-72
10-73
10-74
10-75
10-76
10-77
10-78
10-79
10-80
10-81
10-82
10-83
10-84
10-85
10-86
10-87
10-88
10-89

LIST OF TABLES

RDU Connector J4 Pin Assignment

RDU Connector J5 Pin Assignment

RDU Connector J6 Pin Assignment

RDU Connector J7 Pin Assignment

RDU Connector J8 Pin Assignment

RDU Connector J9 Pin Assignment

RDU Connector J10 Pin Assignment

RDU Connector J11 Pin Assignment

RDU Connector J12 Pin Assignment

Standard Connectors for RDM Bulkhead Mounted Payloads
Bulkhead Mounted Payload Power Connector Pin Assignment
Bulkhead Mounted Payload Signal Connector Pin Assignment
Standard RDM Experiment Connector Panel Connectors
EXCP Connector Pin Assignment (28 VDC Power 1)

EXCP Connector Pin Assignment (28 VDC Power 2)

EXCP Connector Pin Assignment (28 VDC Utility Outlet 1)
EXCP Connector Pin Assignment (28 VDC Utility Outlet 2)
EXCP Connector Pin Assignment (AC Utility Outlet)
EXCP Connector Pin Assignment (Video Signal & Power)
EXCP Connector Pin Assignment (GMT/MET Interface)
EXCP Connector Pin Assignment (10baseT)

EXCP Connector Pin Assignment (100baseT, EXCP 2 & 4)
EXCP Connector Pin Assignment (100baseT, EXCP 4)
EXCP Connector Pin Assignment (RS-232)

EXCP Connector Pin Assignment (RS-422)

EDSMU Payload Interface Connectors

EDMSU Connector J4 Pin Assignment

EDMSU Connector J5 Pin Assignment

EDMSU Connector J6 Pin Assignment

EDMSU Connector J7 Pin Assignment

EDMSU Connector J8 Pin Assignment

EDMSU Connector J9 Pin Assignment

EDMSU Connector J10 Pin Assignment

SHI-SMP-S0001 A
December 2006

Page
10-38
10-38
10-38
10-38
10-39
10-39
10-39
10-39
10-40
10-41
10-41
10-42
10-43
10-44
10-45
10-46
10-46
10-47
10-47
10-48
10-49
10-50
10-51
10-52
10-53
10-54
10-54
10-55
10-55
10-55
10-56
10-56
10-57

Only versions of this document within the SMP EDMS or C&DM certified hard copies are considered controlled

XXVii



SHI-SMP-S0001 A
December 2006

Number
10-90
10-91
10-92
10-93
10-94
10-95
10-96
10-97
10-98
10-99
10-100
10-101
10-102
10-103
10-104
10-105
10-106
10-107
10-108
10-109
10-110
10-111
10-112
10-113
10-114
10-115
10-116
10-117
10-118
10-119
10-120
10-121
10-122
10-123
10-124
10-125

LIST OF TABLES

EDMSU Connector J11 Pin Assignment

FWD BH Patch Panel Connector J1 Pin Assignment

FWD BH Patch Panel Connector J2 Pin Assignment

FWD BH Patch Panel Connector J3 Pin Assignment

FWD BH Patch Panel Connector J4 Pin Assignment

FWD BH Patch Panel Connector J5 Pin Assignment

Aft OH Patch Panel Connector J10 Pin Assignment

Aft OH Patch Panel Connector J11 Pin Assignment

Aft OH Patch Panel Connector J12 Pin Assignment

Aft OH Patch Panel Connector J13 Pin Assignment

Aft OH Patch Panel Connector J14 Pin Assignment

Standard Connectors for Externally Mounted Payloads
External Payload Connector Pin Assignment
Reserved for Future Use

Reserved for Future Use

Reserved for Future Use

Reserved for Future Use

EIU Payload Interface Connectors

EIU Connector J3 Pin Assignment

EIU Connector J4 Pin Assignment

EIU Connector J5 Pin Assignment

EIU Connector J6 Pin Assignment

EIU Connector J7 Pin Assignment

EIU Connector J8 Pin Assignment

EIU Connector J9 Pin Assignment

EIU Connector J10 Pin Assignment

VSU Camcorder Video and Power Connector

VSU Auxiliary Video Input Connector

Single Module and LDM Signal and Power Allocation
Standard Single Module and LDM Rack Connectors

Single Module and LDM Rack Connector P5 Pin Assignment
Single Module and LDM Rack Connector P4 Pin Assignment
Single Module and LDM Rack Connector P3 Pin Assignment
Single Module and LDM Rack Connector P2 Pin Assignment
Single Module and LDM Rack Connector P1 Pin Assignment
Standard Connectors for Single Module and LDM Bulkhead Mounted Payloads

Page
10-57

10-59
10-59
10-59
10-60
10-60
10-60
10-61
10-61
10-61
10-62
10-63
10-63
10-63
10-63
10-63
10-63
10-65
10-67
10-67
10-68
10-70
10-72
10-74
10-76
10-78
10-80
10-80
10-82
10-87
10-87
10-87
10-88
10-90
10-92
10-94

Only versions of this document within the SMP EDMS or C&DM certified hard copies are considered controlled

XXViii



SHI-SMP-S0001 A

December 2006
LIST OF TABLES

Number Page
10-126  Bulkhead Mounted Payload Power Connector Pin Assignment 10-94
10-127 Bulkhead Mounted Payload Signal Connector Pin Assignment 10-95
10-128 Standard Single Module and LDM Experiment Connector Panel Connectors 10-96
10-129 EXCP Connector Pin Assignment (28 VDC Power 1) 10-97
10-130 EXCP Connector Pin Assignment (28 VDC Power 2) 10-98
10-131  EXCP Connector Pin Assignment (28 VDC Utility Power 1) 10-99
10-132 EXCP Connector Pin Assignment (28 VDC Utility Power 2) 10-99
10-133  EXCP Connector Pin Assignment (AC Utility Outlet) 10-100
10-134 EXCP Connector Pin Assignment (Video Signal & Power) 10-100
10-135 EXCP Connector Pin Assignment (GMT/MET Interface) 10-101
10-136 EXCP Connector Pin Assignment (PLR Interface) 10-101
10-137  EXCP Connector Pin Assignment (Serial Interface) 10-102
10-138 EXCP Connector Pin Assignment (Locker Signal 1) 10-103
10-139 EXCP Connector Pin Assignment (Locker Signal 2) 10-104
10-140 EXCP Connector Pin Assignment (Locker Signal 3) 10-105
10-141 EXCP Connector Pin Assignment (Locker Signal 4) 10-107
10-142 EXCP Connector Pin Assignment (Locker Signal 5) 10-108
10-143 EXCP Connector Pin Assignment (Locker Signal 6) 10-110
10-144 SCU Connector J3 Pin Assignment 10-112
10-145 Walker Box RS-232 Connector Pin Assignment 10-114
10-146  Walker Box RS-422 Connector Pin Assignment 10-115
10-147 Walker Box Ethernet Connector Pin Assignment 10-116
11-1 Photographic Requirements 11-3
11-2 Television Requirements 11-4

Only versions of this document within the SMP EDMS or C&DM certified hard copies are considered controlled

XXiX



SHI-SMP-S0001 A

December 2006
LIST OF ACRONYMS AND ABBREVIATIONS

10bT 10baseT

100bT 100baseT

A Amperes

AC Alternating Current

ACCU Audio Central Control Unit

ACS Audio Communications System

Al Analog Input

AM Amplitude Modulation

AMP Amplifier

ANA Analog

AOS Acquisition of Signal

APDU Aft Power Distribution Unit

ARP Address Resolution Protocol

ARS Atmosphere Revitalization Subsystem
ASCS Aft Suction Cooling System

ASSY Assembly

ATC Air Traffic Control

AUX Auxiliary

AWG American Wire Gauge

AWHX Air/Water Heat Exchanger

BCD Binary-Coded Decimal

BH Bulkhead

Bldg. Building

BNC Bayonet Connector

Btu British Thermal Units

°C Degree Celsius

C&W Caution & Warning

CB Connector Bracket

cc Cubic Centimeters

CCB Configuration Control Board

CCTV Closed Circuit Television System
ccw Counter Clockwise

CDMS Command and Data Management System
CbVv Cabin Depress Valve

CEWL Centralized Experiment Water Loop

Only versions of this document within the SMP EDMS or C&DM certified hard copies are considered controlled

XXX



c.g.
CH
CHX
CIP
CIP
CLK
cm
cmd
CNSLDTD
CO,
CRES
CTS
cw
CWEA
CWS
DAC
dB

DC
DCN
DEG
DIH
DIL
DISCNTL
DMU
DOD
DOF
DOH
DOL
DSN
DSR
DTA
DTR
ECS

LIST OF ACRONYMS AND ABBREVIATIONS

Center of Gravity
Channel

Condensing Heat Exchanger
Carrier Integration Plan
Connector Interface Panel
Clock

Centimeter

command

Consolidated

Carbon Dioxide
Corrosion Resistant Steel
Clear To Send

Clockwise

Caution & Warning Electronics Assembly
Crew Work Station
Direct Access Channel
Decibels

Direct Current

Document Change Notice
Degree

Discrete Input High
Discrete Input Low
Discrete Control

Data Management Unit
Department of Defense
Degree-of-freedom
Discrete Output High
Discrete Output Low
Deep Space Network
Data Set Ready

Data

Data Terminal Ready
Environmental Control System

SHI-SMP-S0001 A
December 2006

Only versions of this document within the SMP EDMS or C&DM certified hard copies are considered controlled

XXXI



SHI-SMP-S0001 A

December 2006
LIST OF ACRONYMS AND ABBREVIATIONS

EDS Experiment Data System

EDSMI Experiment Data System Management Interface
EDSMU Experiment Data System Main Unit
EGDA Experiment Ground Data Assembly
EHX Experiment Heat Exchanger

EIA Electronic Industries Association
EIU Experiment Interface Unit

EMC Electromagnetic Compatibility
EMF Electromotive Force

EMI Electromagnetic Interference

EMU Extravehicular Mobility Unit
EPDP External Power Data Panel

EPS Electrical Power System

EPSU Experiment Power Switching Unit
ESC Experiment Support Computers
EVA Extravehicular Activity

EVV Experiment Vacuum Vent

EWPP Experiment Water Pump Package
EXCP Experiment Connector Panel

EXP Experiment

F Fahrenheit

F&S Fire & Smoke

FCE Flight Crew Equipment

FCT Flight Control Team

FDF Flight Data File

FEM Finite Element Model

FM Frequency Modulation

FO Functional Objective

FPV Flow Proportioning Valve

FSS Fire Suppression System

FSCU Fire Suppression Control Unit

FTP File Transfer Protocol

ft Foot (feet)

FWD Forward

GFE Government Furnished Equipment
GHz Giga-Hertz

Only versions of this document within the SMP EDMS or C&DM certified hard copies are considered controlled

XXXii



SHI-SMP-S0001 A
December 2006

LIST OF ACRONYMS AND ABBREVIATIONS

GMT Greenwich Mean Time

GND Ground

GSE Ground Support Equipment

GTS Ground Teleoperations Systems
Hab SPACEHAB Module

HEMI Hemispherical

HMST Hazardous Material Summary Table
hr Hour

HRM High Rate Multiplexer

HSV Huntsville

Hz Hertz

1/0 Input/Output

IACO Integration and Check Out

IACUC Institutional Animal Care and Use Committee
ICA Interface Control Agreement

ICD Interface Control Document

ICMP Internet Control Message Protocol
IDD Interface Definition Document
IEEE Institute of Electrical and Electronics Engineers
in Inch

IP Internet Protocol

IRB Institution Review Board

IRIG Inter-Range Instrumentation Group
ISO International Organization for Standardization
ISS International Space Station

IVT Interface Verification Test

JIS Joint Integrated Simulation

JPEG Joint Photographic Experts Group
JSC Johnson Space Center

kQ Kilo-ohm

kbps Kilobits Per Second

kg Kilograms

Only versions of this document within the SMP EDMS or C&DM certified hard copies are considered controlled

XXXiii



SHI-SMP-S0001 A

December 2006
LIST OF ACRONYMS AND ABBREVIATIONS

KHB KSC Handbook

kHz Kilo-Hertz

KuSP Ku-band Signal Processor

L Launch

Ib Pounds

Ibm Pounds Mass

LCD Liquid Crystal Display

LDM Logistics Double Module

LiOH Lithium Hydroxide

LOS Loss of Signal

LSB Least Significant Bit

LV Local Vertical

u micro

MQ Mega-ohm

m Meters

m milli

mA milli-Amps

MAPTIS Materials and Information Technical Information Service
max Maximum

Mbps Megabits Per Second

MCC Mission Control Center

MCP Monitor & Control Panel

MDC McDonnell Douglas Corporation
MDM Multiplexer-DeMultiplexer

MDP Maximum Design Pressure

MESS Maximum Envelope Stowage System
MET Mission Elapsed Time

uF micro-Farads

us micro-seconds

MAC Modal Assurance Criteria

MHz Mega-Hertz

Ml Medium Independent Interface
min Minimum

min Minute(s)

MIUL Materials Identification Usage List
MLI Multi-Layer Insulation

Only versions of this document within the SMP EDMS or C&DM certified hard copies are considered controlled

XXXIV



MLVE
mm
mmHg
MOC
MOSFET
MRN

ms
MSDS
MSFC
MSS
MTU
MUX
N/A
NASA
NASCOM
NASTRAN
nF

NM
NRZ-L
ns

NSTS
NTP
NTSC

0,
OCWS
oD
OH
OH
oL

0S

P/L
P/N

LIST OF ACRONYMS AND ABBREVIATIONS

Middeck Locker Volume Equivalent
millimeters

millimeters of Mercury

Mission Operations Computer
Metal-Oxide Semiconductor Field-Effect Transistor
Mean Radiant Node

milliseconds

Materials Safety Data Sheet

Marshall Space Flight Center
Maximum Segment Size

Master Timing Unit

Multiplexer

Not Applicable

National Aeronautics & Space Administration
NASA Communications Network
NASA Structural Analysis Program
nano-Farads

Nautical Mile

Non Return to Zero — Level
nanosecond

National Space Transportation System
Network Time Protocol

National Television System Committee
Ohms

Oxygen

Orbiter Caution and Warning System
Operational Downlink

Output High

Overhead

Output Low

Operating System

Payload

Part Number

SHI-SMP-S0001 A
December 2006

Only versions of this document within the SMP EDMS or C&DM certified hard copies are considered controlled

XXXV



SHI-SMP-S0001 A

December 2006
LIST OF ACRONYMS AND ABBREVIATIONS
PC Personal Computer
PCC Payload Control Center
PCD PCC Capabilities Document
PDI Payload Data Interleaver
PDM Processed Data Message
PED Payload Element Developer
pF Pico-Farad
PGSC Payload General Support Computer
PHX Payload Heat Exchanger
PIP Payload Integration Plan
pk-pk Peak to Peak
PLR Payload Recorder
PM Pulse Modulation
PMP Payload Mounting Plate/Panel
pnp Positive-Negative-Positive
POCC Payload Operations Control Center
PROM Programmable Read-Only Memory
PRR Payload Readiness Review
PRR Preliminary Requirements Review
psi Pounds per Square Inch
psia Pounds per Square Inch Absolute
psid Pounds per Square Inch Differential
PSK Phase Shift Keying
PSP Payload Signal Processor
pT Pico-Tesla
PTA Payload Transfer Agreement
PTB Payload Timing Buffer
PTC Passive Thermal Control
PWR Power
QD Quick Disconnect
QPSK Quadrative Phase Shift Keying
RAM Random-Access Memory
RDM Research Double Module
RDU Rack Distribution Unit
REALMS Research and Logistics Mission Support
rev Revolution
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RF
RFC
Rm
RMS
rms
RSCS
RSSUIP
RTN
RTS
RUIP
RXD
s
SCCS
SCFM
SCS
SCU
SEU
SGLS
SH
SHiP
SHOD
Sl
SIA
SID
SINDA
SOD
SPAH
SPG
SPL
SPPF
SSP
SSP

LIST OF ACRONYMS AND ABBREVIATIONS

Radio Frequency

Request for Change

Room

Remote Manipulator System
Root-Mean-Square

Rack Suction Cooling System

Rack Support Structure Utility Interface Panel
Return

Request To Send

Rack Utility Interface Panel

Receive Data

second

Standard Cubic Centimeters Per Second
Standard Cubic Feet Per Minute
SPACEHAB Control Station

Serial Converter Unit

Single Event Upset

Space Ground Link System

SPACEHAB

SPACEHAB Interface Processor
SPACEHAB Operations Director

Solar Inertial

Stowage Interface Agreement

Serial Input Data

Systems Improved Numerical Differencing Analyzer
Serial Output Data

Spacelab Payload Accommodations Handbook
Single Point Ground

Sound Pressure Level

SPACEHAB Payload Processing Facility
Space Shuttle Program

Standard Switch Panel
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LIST OF ACRONYMS AND ABBREVIATIONS

STAT Statistical

STBD Star Board

STDN Space Tracking and Data Network

STP Shielded Twisted Pairs

STS Space Transportation System

SW Switch

SWS Silly Window Syndrome

TBD To Be Determined

TCP Transmission Control Protocol

TDRSS Tracking and Data Relay Satellite System
TIA Telecommunications Industry Association
TRASYS Thermal Radiation Analysis System

TSP Twisted Shielded Pair

TTL Time to Live

TTL Transistor-Transistor Logic

TV Television

TXD Transmit Data

UCS User Clock Signal

UDP/IP User Datagram Protocol / Internet Protocol
UHF Ultrahigh Frequency

USDA United States Department of Agriculture
UTP Unshielded Twisted Pair

\Y Volts

Vop Voltage Drain power supply

VoL Voltage Output Low

Vou Voltage Output High

Vpp Voltage, Peak-to-Peak

Vss Voltage Source power supply

VA Volt Amps

VAB Vehicle Assembly Building

VAC Volts Alternating Current

VCLA Verification Coupled Loads Analysis
VDC Volts Direct Current

VEGI Video Experiment Ground Interface
Vrms Volts, Root Mean Squared

VSuU Video Switch Unit
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LIST OF ACRONYMS AND ABBREVIATIONS

\AY Velocity Vector

\W Waltt

WCCS Wireless Crew Communications System
WFCEU Water Flow Control Electronics Unit
WP Water Pump

WPP Water Pump Package

wrt with respect to
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