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FROM:

1.1.4
Waivers, Deviations, and Exceedances

Definitions:

Exceedances:
Documentation of a condition that does not comply with stated requirements but does not add any risk due to intended usage or configuration and can be shown to be acceptable without special analysis or controls.

Deviation:
A noncompliance that requires additional analysis or control to eliminate risk and is acceptable when properly documented.

Waiver:
A condition that does not comply with the requirements of this IDD could add risk and requires special controls/analysis to assure adequate flight margins.

TO:

1.1.4
Waivers, Deviations, and Exceedances

Definitions:

Exception:
The general term used to identify any payload-proposed departure from specified requirements or interfaces.  An exception is further classified as an exceedance, deviation, or waiver per the descriptions provided below.

Exceedance:
An exceedance is a condition that does not comply with a stated IRD requirement or ICD template interface, which is identified prior to baselining the payload-unique ICD.  It exceeds the defined payload limits, but when combined with the remaining payload complement, the module/ISS limits are not exceeded, or it does not impact the performance of the remaining payload complement, and it does not impact vehicle subsystems performance.  The exception can be shown to be acceptable within the framework of the standard element level analysis cycle without any unique analysis or controls.


An exceedance can be approved by the PTR and documented in the payload-unique ICD.  Exceedances do not require approval by a Control Board.


For example, one of the requirements is that the delta-T on the Moderate Temperature Loop (MTL) should be at least 35 ºF.  If “Payload X” wishes to have a delta-T of 32 ºF, this would be classified as an exceedance.  It does not exceed vehicle limits or affect safety; it only influences the efficiency of the use of the MTL.

Deviation:
A deviation is a noncompliance to an IRD requirement or ICD Template interface, which is identified prior to baselining the payload-unique ICD.  It is different from an exceedance in that the defined exception exceeds module/ISS limits.  Additional analysis outside the scope of the standard element analysis cycle or unique operational guidelines or constraints may be needed to approve the exception.  Deviations must be approved by a Control Board.


For example, one of the requirements is that the maximum return temperature of the MTL should be 120 ºF.  If “Payload Y” wishes to have a return temperature of 123 ºF and their ICD has not been baselined, this would be classified as a Deviation.  The vehicle is designed to accommodate return temperatures of 120 ºF or less, and special analysis must be done to determine if the vehicle can accommodate this or if operational constraints will be required.

Waiver:
A waiver is a condition found in noncompliance to an IRD requirement or to the baselined payload-unique ICD, which is identified after baselining the payload-unique ICD.  Typically this will occur as a result of the final as-built hardware verification program.  It may require additional analysis outside of the scope of the standard element analysis cycle or unique operational guidelines or constraints to approve the exception.  Waivers must be approved by a Control Board.


For example, one of the requirements is that the continuous acoustic noise must not exceed NC40.  “Payload Z” has already baselined their ICD, and recent testing of the flight hardware shows that their continuous noise level is NC45.  Additional evaluation will be required to determine if this can be accepted, and it may result in operational constraints.

FROM:

1.6
TECHNICAL point of contact

Name
Organization
Discipline
Phone/Fax/Email

Dan Jett
MSFC/EXPRESS
Book Manager and
(205) 961-1546

Integration
EPIM
(205) 544-4966

Mail Code:  JT01

dan-jett@.pobox.tbe.com

TO:

1.6
TECHNICAL point of contact

Name
Organization
Discipline
Phone/Fax/Email

Dan Jett
MSFC/EXPRESS
Book Manager and
(256) 961-1546
Rack Office (ERO)
EPIM Lead
(256) 544-4966
Integration
Mail Code:  JB29

dan_jett@pobox.tbe.com
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FROM:

2.1.1
Government Documents

JSC 25607
Requirement for Submission Test Sample - Materials Data for Shuttle Payload Safety Evaluation

NSTS 21000-IDD-PSC
Interface Definition Document for the Orbiter Payload General Purpose Support Computer

TO:

2.1.1
Government Documents

JSC 27427
Requirement for Submission Test Sample - Materials Data for Shuttle Payload Safety Evaluation

NSTS 21000-IDD-486
Shuttle/Payload Interface Definition Document for the Payload and General Support Computer (PGSC)

FROM:

2.1.2
Non-Government Documents

ANSI/EIA RS-422B
American National Standard Institute/Electronics Industry Association RS-422B Data Transmission Standards

EIA RS-170A
Electronics Industry Association Electrical Performance Standards - Color TV Studio Facilities

IEEE 802.3
Institute of Electrical and Electronic Engineers 802.3 (Ethernet) Standard

TO:

2.1.2
Non-Government Documents

IEEE 802.3
Institute of Electrical and Electronic Engineers 802.3 (Ethernet) Standard, Carrier Sense Multiple Access with Collision Detection (CSMS/CD) Access Method and Physical Layer Specification Type 10BASE-T

SMPTE 170M
Composite Analog Video Signal - NTSC for Studio Applications

TIA/EIA-422B
Electrical Characteristics of Balanced Voltage Digital Interface Circuits

FROM:

[image: image3.wmf]FIGURE 3-2  ISPR COORDINATE SYSTEM IN THE USL (APPLICABLE 

TO MPLM OR ANY ON-ORBIT LAB)


FIGURE 3-2  ISPR COORDINATE SYSEM IN THE USL (APPLICABLE 
TO MPLM OR ANY ON-ORBIT LAB)

TO:

[image: image4.wmf]
FIGURE 3-2  ISPR COORDINATE SYSEM IN THE USL (APPLICABLE 
TO MPLM OR ANY ON-ORBIT LAB)

ADD:

3.1.3
Payload (PL) Coordinate System

The PL coordinate system is shown in Figure 3-2.  It is a floating coordinate system local to each individual payload.  It results from moving middeck payloads (in their original CM coordinate system) to the EXPRESS Rack.  It allows discussion of middeck payloads, in the coordinate system in which they were designed, in the ISPR payload orientation.  It is described as follows:

Origin:
The PL coordinate system origin is in the plane of the EXPRESS Rack backplate.  It is a floating coordinate system located by the payload under consideration.

Orientation:
The Xpl axis is toward the front of the ISPR. The Ypl axis is toward the right (looking at the rack).  The Zpl axis is toward the top of the ISPR.

Characteristics:
Rotating right-handed Cartesian.  The standard subscript is PL (e.g., Xpl).

FROM:

3.3.1.1
Avionics Bay Locations and Middeck Payload Provisions

TO:

3.3.1.1
Avionics Bay Locations

FROM:

3.3.1.1
Avionics Bay Locations and Middeck Payload Provisions

Middeck payload mounting provisions consist of Space Shuttle Program-provided locker accommodations or mounting panels, which are defined as Payload Mounting Panels (PMP), Vented Payload Mounting Panels (VPMP), single panels, single adapter plates, or double adapter plates.  The Space Shuttle Program will provide the mounting panels that interface directly to the avionics bay wire trays.  Payloads should not be designed to interface directly with the avionics bay wire trays.  Standard modular stowage locker accommodations consist of stowing the payload hardware in vibration isolating foam inside a standard middeck stowage tray, which is installed inside a standard modular stowage locker.  The payload stowage configuration within the tray and locker is controlled by the Space Shuttle Program.  Requests for Space Shuttle Program-provided equipment must be identified and documented in the PD EIA.  The SSP-provided equipment (lockers, mounting panels, etc.) will not be transferred to the ISS.

TO:

3.3.1.2
Middeck Payload Provisions

Middeck payload mounting provisions consist of Space Shuttle Program-provided locker accommodations or mounting panels, which are defined as Payload Mounting Panels (PMP), Vented Payload Mounting Panels (VPMP), single panels, single adapter plates, or double adapter plates.  The Space Shuttle Program will provide the mounting panels that interface directly to the avionics bay wire trays.  EXPRESS Rack payloads transported in the orbiter middeck shall be designed to interface with mounting panels.  Standard modular stowage locker accommodations consist of stowing the payload hardware in vibration isolating foam inside a standard middeck stowage tray, which is installed inside a standard modular stowage locker.  The payload stowage configuration within the tray and locker is controlled by the Space Shuttle Program.  Requests for Space Shuttle Program-provided equipment must be identified and documented in the PD EIA.  The SSP-provided equipment (lockers, mounting panels, etc.) will not be transferred to the ISS.

FROM:

3.3.2
ISS Locations

EXPRESS Rack payloads will be located in the EXPRESS Rack in the following areas as illustrated in Figures 3-3 and 3-4. 

TO:

3.3.2
ISS Locations

EXPRESS Rack payloads will be located in the EXPRESS Rack in the following areas as illustrated in Figures 3-4 and 3-5. 

FROM:

3.3.2
ISS Locations

B.
4-PU ISIS drawer in an 8/2 EXPRESS Rack (Figure 3-17) 

TO:

3.3.2
ISS Locations

B.
4-PU ISIS drawer in an 8/2 EXPRESS Rack (Figure 3-5) 

FROM:


[image: image5.wmf]FIGURE 3-

4  EXPRESS TRANSPORTATION RACK CONCEPTUAL

CONFIGURATION

NOTES:

1.   This is a proposed configuration and may change to accommodate the

majority of the payloads.

2.   

Unpowered Payloads will use EXPRESS Racks for transportation to

ISS until the transportation racks are available (starting on UF-3).


NOTES:

1. This is a proposed configuration and may change to accommodate the majority of the payloads.

2. Unpowered Payloads will use EXPRESS Racks for transportation to ISS until the transportation racks are available (starting on UF-3)

figure 3-4  express transportation rack conceptual configuration

TO:
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figure 3-4  express transportation rack configuration

FROM:

3.4.1
EXPRESS Mounting Plates

The payload shall be compatible with the mechanical interfaces defined in Figure 3-5.  Payloads must restrict themselves to either a single or a double locker configuration.  Note:  If configurations other than these are desired, the payload integrator should be contacted to discuss these requirements.  Special mounting panels should not be required to interface to the EXPRESS Rack mounting plate; however, if one is used, the mass is charged to the PD allocation.  If panels are used in the middeck installation, they will be removed from the payload prior to transfer and installation into the EXPRESS Rack in the ISS.

TO:

3.4.1
EXPRESS Mounting Plates

3.4.1.1
8/2 EXPRESS Rack Mounting Plate

Payloads shall be compatible with the mechanical interfaces defined in Figure 3-5.  Due to the 8/2 EXPRESS Rack’s use of single-locker wide mounting panels without dimensional control between adjacent mounting panels, for launch in the 8/2 EXPRESS Rack payloads must restrict themselves to either a single- or a double-locker configuration.  Quad-locker configurations must be launched in the transportation rack and transferred to an 8/2 EXPRESS Rack on orbit.  Quad-locker payloads should be designed to accommodate connection to only one of the two adjacent 8/2 EXPRESS Rack mounting panels on-orbit. Note:  If configurations other than these are desired, the payload integrator should be contacted to discuss these requirements.  Special mounting panels should not be required to interface to the EXPRESS Rack mounting plate; however, if one is used, the mass is charged to the PD allocation.  If panels are used in the middeck installation, they will be removed from the payload prior to transfer and installation into the EXPRESS Rack in the ISS.

ADD:

3.4.1.2
EXPRESS Transportation Rack Mounting Plate

Payloads shall be compatible with the mechanical interfaces defined in Figure 3-5A.
ADD:
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FIGURE 3-5A  EXPRESS TRANSPORTATION RACK CONFIGURATION STRUC​TURAL PROVISION FOR MDL OR MDL REPLACEMENT PAYLOADS

FROM:

3.4.1.1
Alignment Holes/Pins Interface Requirements/Definition

TBD#32

TO:

Deleted

FROM:

3.4.2
Standard Modular Locker

Note:  The ERO does not provide any middeck-style lockers for the ISS.  The other existing lockers do not have rear cooling provisions nor are there provisions for modifications.

TO:

3.4.2
Standard Modular Locker

Standard modular lockers cannot be removed from the orbiter middeck on orbit.  Contents will be removed from the lockers for transfer to other stowage lockers on the ISS.  Standard modular lockers do not have rear-cooling provisions and may not be modified to incorporate rear-cooling provisions.  Payloads requiring power, data, or cooling must modify the removable panels in the locker door for these purposes.  Note:  For flights UF-3 and beyond, the ISS will not allow EXPRESS Rack payloads to exchange air with the cabin through the front of the payload enclosure (reference Section 5.3.1.2).
FROM:

3.4.2.3
Stowage Drawer/Tray Zero “g” Requirements

TO:

3.4.2.3
Payload Zero “g” Requirements

FROM:

3.4.2.5
ISS-Supplied Locker Characteristics/Requirements

TBD#31

TO:

3.4.2.5
ISS-Supplied Lockers

The ISS will supply a limited number of lockers for use in the 8/2 EXPRESS Racks for ISS payloads.  These lockers are intended for use in the ISS since the Shuttle-supplied middeck lockers will not be transferred into the ISS.  These lockers are compatible with the middeck wire trays; however, if these lockers are used in the Shuttle middeck, the contents must be transferred.  These lockers will not be removed from the Shuttle middeck wire trays once on orbit.

The ISS lockers can be configured with or without rear-breathing interfaces.  Each locker is equipped with modified front doors.  The locker provides its own captive locking fasteners to interface it with the middeck wire trays or the EXPRESS Rack backplate.  There are no provisions for payload equipment to physically attach (i.e., hard mount) to the ISS locker (excluding any unique panels for the modified door).  The weight of the lockers is approximately 16 lb.  PDs must define requirements (need date, quantity, etc.) for these lockers in their payload-unique EIA.  The total number of ISS lockers and their availability is under evaluation by the ISS Program.

Payloads using these lockers shall be compatible with the mechanical information shown in Figure 3-8A (Sheets 1 - 5).  Note:  The weight and CG requirement for payloads using this locker are documented in Section 4.4.
ADD:

[image: image8.wmf]
figure 3-8a  iss locker (Sheet 1 of 5)

[image: image9.wmf]
figure 3-8a  iss locker door (Sheet 2 of 5)

[image: image10.wmf]
figure 3-8a  iss single locker rear plate assembly (Sheet 3 of 5)

[image: image11.wmf]
figure 3-8a  iss single locker rear plate assembly (Sheet 4 of 5)
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figure 3-8A  iss locker internal cover assembly for rear plate (Sheet 5 of 5)

FROM:

3.4.2.6
PD-Supplied Locker Requirements

In order to maintain commonality and standardization between Space Shuttle Program-supplied, SpaceHab-supplied, and unique PD-supplied lockers, the following requirements shall be met.  Approval of ISS Program Office must be obtained for PDs desiring to design/build their own middeck locker.

A.
Latches shall use:

Knob (Dwg. No. SDD39119020)

Stud (Dwg. No. SDD39119023)

Base (Dwg. No. SDD39119021)

Latch Handle (Dwg. No. SDD39119025)

These parts are made of CRES 15-5 PH (H1025).

B.
Structural strength shall be per paragraphs 4.1, 4.2, 4.3, 4.4, and 4.5 of this document and SSP 52005.

C.
Structural stiffness and frequency shall be per paragraphs 4.1, 4.1.1, 4.2, 4.3, 4.4, and 4.5 of this document and SSP 52005.

D.
Material selection and processing shall be per paragraph 13.1 of this document.

E.
Structural/mechanical interfaces shall be per paragraph 3.4 of this document.

F.
Size and volume constraints (internal/external) shall be per paragraph 3.6 of this document.

G.
Weight and CG constraints shall be per paragraph 4.4 of this document.

H.
Containment of stowed mass inside the locker shall be per paragraph 3.4.2.3 and SSP 52005.

I.
Special manufacturing and/or assembly operations shall be per paragraph 13.1 of this document.

J.
On-orbit removability/reconfigurability/interchangeability shall be per the combined requirements of Section 3 of this document.

K.
Pressurization/depressurization shall be per paragraph 4.9 of this document.

The verification of the above requirements is defined in the Payload Verification Plan Blank Book, SSP 52000-PVP-ERP.

TO:

3.4.2.6
PD-Supplied Locker Requirements

In order to maintain commonality and standardization between Space Shuttle Program-supplied, SpaceHab-supplied, and ISS-supplied and unique PD-supplied lockers, the lockers must meet the requirements within this IDD.

A.
All PD-supplied lockers shall use the latches defined by the following drawings:

Knob (Dwg. No. SDD39119020)

Stud (Dwg. No. SDD39119023)

Base (Dwg. No. SDD39119021)

Latch Handle (Dwg. No. SDD39119025)

These parts are made of CRES 15-5 PH (H1025).

B.
The following summary of applicable requirements in this IDD is:

(1) Structural strength must be per paragraphs 4.1, 4.2, 4.3, 4.4, 4.5, and 4.6 of this document and SSP 52005.

(2) Structural stiffness and frequency must be per paragraphs 4.1, 4.1.1, 4.2, 4.3, 4.4, and 4.5 of this document and SSP 52005.

(3) Material selection and processing must be per paragraph 13.1 of this document.

(4) Structural/mechanical interfaces must be per paragraph 3.4 of this document.  Note:  Attachment directly to the middeck wire tray is not allowed.
(5) Size and volume constraints (internal/external) must be per paragraph 3.6 of this document.

(6) Weight and CG constraints must be per paragraph 4.4 of this document.

(7) Containment of stowed mass inside the locker must be per paragraph 3.4.2.3 and SSP 52005.

(8) Special manufacturing and/or assembly operations must be per paragraph 13.1 of this document.

(9) On-orbit removability/reconfigurability/interchangeability must be per the combined requirements of Section 3 of this document.

(10) Pressurization/depressurization must be per paragraph 4.8 of this document.

Note:  The verification of the above requirements is defined in the Payload Verification Plan Blank Book, SSP 52000-PVP-ERP.

FROM:

[image: image13.wmf]FIGURE 3-6  MIDDECK-STYLE MODULAR LOCKER (CONTROLLED 

IN THE MIDDECK IDD)

NOTES:

1.   Modular locker has a maximum design density of 30 lb/ft3, and a minimum of 

10 lb/ft3.

2.   Baseline lockers are designed to the following criteria:

-   The locker is fully packed.

-   There must be isolator material (i.e., Pyrell foam or equivalent) between the 

locker walls and the contents.  See material section on use of foam.

-   Empty locker weight is 11.8 lb (5.35 kg).

3.   Only available for use in the Shuttle launch landing.


NOTES:

1. Modular locker has a maximum design density of 30 lb/ft3, and a minimum of 10 lb/ft3.

2. Baseline lockers are designed to the following criteria:

· The locker is fully packed.

· There must be isolator material (i.e., Pyrell foam or equivalent) between the locker walls and the contents.  See material section on use of foam.

· Empty locker weight is 11.8 lb (5.35 kg).

3. Only available for use in the Shuttle launch landing.

figure 3-6
middeck-style modular locker (controlled 
in the middeck idd)

TO:

[image: image14.wmf]FIGURE 3-6  MIDDECK-STYLE MODULAR LOCKER (CONTROLLED 

IN THE MIDDECK IDD)

NOTES:

1.   Modular locker has a maximum design density of 30 lb/ft3, and a minimum of 

10 lb/ft3.

2.   Baseline lockers are designed to the following criteria:

-   The locker is fully packed.

-   There must be isolator material (i.e., Pyrell foam or equivalent) between the 

locker walls and the contents.  See material section on use of foam.

-   Empty locker weight is 11.8 lb (5.35 kg).

3.   Only available for use in the Shuttle launch landing.


NOTES:

1. Modular locker has a maximum design density of 30 lb/ft3, and a minimum of 10 lb/ft3.

2. Baseline lockers are designed to the following criteria:

· The locker is fully packed.

· There must be isolator material (i.e., Pyrell foam or equivalent) between the locker walls and the contents.  See material section on use of foam.

· Empty locker weight is 11.8 lb (5.35 kg).

3. Door is flush with bottom of locker when opened 90º and can open 180º (straight down).

4. Door has friction hinge for zero-g operation and a magnetic latch for temporary closure of door.

5. Standard modular stowage lockers cannot be removed from the orbiter middeck on orbit.

figure 3-6
standard modular stowage locker (controlled in the middeck idd)

FROM:

3.4.3
Mounting Panels

Payloads heavier or of a larger size than those that can be accommodated by a standard stowage locker may be mounted via PMPs, single adapter plates, double adapter plates, or VPMPs.  Payload baseplate thickness shall be 0.25 in (tolerances are per Section 3.2).  If panels are used in the middeck, these panels or item of equivalent stiffness will remain installed for middeck strength considerations.  Reference Figure 3-2 for coordinate system references.

TO:

3.4.3
Mounting Panels

Payloads heavier or of a larger size than those that can be accommodated by a standard stowage locker may be mounted via PMPs, single adapter plates, double adapter plates, or VPMPs.  Payload baseplate thickness shall be 0.25 in if using STS-provided fasteners (tolerances are per Section 3.2).  If panels are used in the middeck, these panels or item of equivalent stiffness will remain installed for middeck strength considerations.  Reference Figure 3-2 for coordinate system references.

FROM:

3.4.3.4
Vented Payload Mounting Panel

Payloads shall not protrude more than 20.562 inches along the Xcm axis from the face of the mounting panel at the payload interface.

TO:

3.4.3.4
Vented Payload Mounting Panel

Payloads shall not protrude more than 20.562 inches along the Xpl axis from the face of the mounting panel at the payload interface.

FROM:

[image: image15.wmf]FIGURE 3-9  SINGLE ADAPTER PLATE (CONTROLLED IN THE MIDDECK IDD)


TO:

[image: image16.png]150
Ll e 125
.060
i 125
T [™ 060
i i
— ) A
"’J"J"J"J‘\\
2.13 ‘ ‘ L 1.55
f X 2.31
MAX ‘ ‘ i i MAX MAX
Y% VUV
Y
Y 1.764
ISSQD.CVS

2.00 HEX Jam Nut

[ 2.30 |
MAX

SIDE VIEW

FRONT VIEW

Jam nut, isolators, and panel
removed to show D-hole provision
and indexing/keying ring feature

GN2 QD Physical Dimensions

EXPRESS-Provided Payload-Provided

3/8 Quick Disconect 3/8 Quick Disconect
P/N 683-16348-3531 P/N 683-16348-332

Payload Panel

S

GNo Supplyg(é>

GNo Line QD Half

Notes:

1. QD's listed can be equivalent
See detail for physical to prescribed part number.
characteristics 2. Dimensions are in inches




figure 3-9  single adapter plate (controlled in the middeck idd)

FROM:

3.4.3.5.2
Closeout Cover Access

This closeout cover shall cover the open forced air cooling interface and will be orbiter provided.

TO:

3.4.3.5.2
Closeout Cover Access

This closeout cover will cover the open forced air cooling interface and will be orbiter provided.

FROM:

3.4.3.6.2.1
Interface Attachment Receptacle Capabilities

If the interface shown in Figure 3-16 is utilized, the interface force allowables shown in Table 3-I shall be used in the structural analyses/assessment of this interface.

TO:

3.4.3.6.2.1
Interface Attachment Receptacle Capabilities

If the interface shown in Figure 3-16 is utilized, the sleeve bolt receptacle interface force allowables shown in Table 3-I shall be used in the structural analyses/assessment of this interface.

FROM:

3.4.3.6.3
Captive Fasteners

The captive feature is regarded for any planned on-orbit transfer activity.

TO:

3.4.3.6.3
Captive Fasteners

The captive feature is required for any planned on-orbit transfer activity.

FROM:

[image: image18.wmf]FIGURE 3-16  PAYLOAD/EXPRESS RACK BACKPLATE ATTACHMENT 

POINT DETAILS (Sheet 2 of 2)

NOTES:

1.   Dimensions are in inches (mm).

2.   The capabilities of this interface are less than the threaded insert.

3.   Captive feature and locking feature for standard Orbiter fasteners are under development.
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FIGURE 3-16  PAYLOAD/EXPRESS RACK BACKPLATE ATTACHMENT POINT DETAILS (Sheet 2 of 2)

FROM:

Table 3-I  attachment bolt receptacle force allowables for express rack


Ultimate force allowables1



tensile (lbf)
shear (lbf)

Threaded Insert 
P/N MS51831CA-2021
3600
2800

Sleeve Bolt Receptacle 
P/N SPS 202163-4-2
2500
2800

NOTE:

1.
These are ultimate allowable forces in the tensile and shear directions, for the payload side of the interface, which will produce positive margins of safety for the interface when analyzed in accordance with the requirements in SSP 52005, Section 5.6.  These allowables account for bolt preload, shear/tension interaction, etc.

TO:

Table 3-I  attachment bolt receptacle force allowables for express rack


Ultimate force allowables



tensile (lbf)
shear (lbf)

Threaded Insert 
P/N MS51831CA-2021
3600
2800

Sleeve Bolt Receptacle 
P/N SPS 202163-4-22
2500
2800

NOTE:

1. These are ultimate allowable forces in the tensile and shear directions, for the payload side of the interface, which will produce positive margins of safety for the interface when analyzed in accordance with the requirements in SSP 52005, Section 5.6.  These allowables account for bolt preload, shear/tension interaction, etc.

2. The shear force allowable for the sleeve bolt receptacle is under review and is expected to decrease.

FROM:

3.4.3.7
Securing of Threaded Fasteners

All payload structural and mechanical system fasteners shall use a means of positive locking.

TO:

3.4.5
Securing of Threaded Fasteners

Threaded fasteners connecting safety-critical structures (SCS) shall use a means of positive locking.

FROM:

3.4.3.7.1
Fracture-Critical Threaded Fasteners

TO:

3.4.5.1
Fracture-Critical Threaded Fasteners

FROM:

3.4.3.7.2
Redundant Threaded Fasteners Locking Requirements

A.
Redundant threaded fasteners (non-fracture critical) shall employ self-locking threaded devices or approved locking compounds.

TO:

3.4.5.2
Redundant Threaded Fasteners Locking Requirements

A.
Redundant threaded fasteners (non-fracture critical) in habitable areas or removable on orbit shall employ self-locking threaded devices or approved locking compounds.

ADD:

3.4.5.2
Redundant Threaded Fasteners Locking Requirements

F.
Redundant threaded fasteners (non-fracture critical) not in a habitable area and not removable on orbit shall employ safety wire, safety cable, cotter pins, built-in self- locking features, or approved thread-locking compounds.

FROM:

3.4.4
ISIS Drawer Payload Provisions

The 4-PU ISIS drawer allows for mounting payloads inside a standard 4-PU drawer with an ISS-provided attachment to the EXPRESS Rack.  This drawer can be used in either an active configuration, (i.e., with power and data connectors and provisions for a payload-provided fan) or passive configuration (i.e., without any connectors and a sliding cover).  The following paragraphs specify the characteristics of the ISIS drawer that will be supplied by the ERO to the PD.  Note:  It is recommended that heavy payloads (i.e., within 10 percent of limit weight) use an “active” drawer configuration or pack the items in foam.  The PD should identify which type of drawer is required in the EIA.

TO:

3.4.4
ISIS Drawer Payload Provisions

Two configurations of ISIS drawers are provided for mounting payloads in the lower portion of the EXPRESS Rack.  The stowage ISIS drawer is intended to contain foam‑packed passive items which require on‑orbit access.  The powered ISIS drawer is intended for active items which will remain within the drawer on orbit with no access requirement.  The EXPRESS Rack program provides only the 4‑PU size ISIS drawer for use in the 8/2 EXPRESS Rack.  Internal dimensions of the two drawer designs are shown in Figure 3‑18.  The PD should identify which type of drawer is required in the payload-unique EIA.
FROM:

3.4.4.1
ISIS Drawer Sizes

The EXPRESS Rack program provides one size of ISIS drawer, 4-PU, as shown in Figure 3-18 for use in the 8/2 EXPRESS Rack.  Payloads intending to use an ISIS drawer(s) shall be compatible with the mechanical interfaces defined in Figure 3-18.  The active ISIS drawer weighs approximately 22 lb, and the passive ISIS drawer weighs approximately 16 lb.

Note:  Attachment locations for interior components, shown on the bottom and sides of ISIS drawers are optional and can be added by the PD.  The fasteners to be used are a maximum size of #10 with a 100° countersunk head on the outside of the drawer.  This is due to the material thickness of the drawer.  The PD must determine adequate margins of safety for the specific internal ISIS drawer configuration planned.

TO:

3.4.4.1
Stowage ISIS Drawers

The stowage ISIS drawer design has a sliding top allowing on‑orbit access to stowage payloads.  The stowage ISIS drawer has no provision for power or data connections or cooling supply to contained payloads.

PDs are not allowed to modify the stowage ISIS drawer.

The stowage ISIS drawer weighs approximately 20 lb.

A.
Payloads located in the stowage ISIS drawers shall be packed in Pyrell foam (or a similar material) with a minimum thickness of 0.5 in. 

B.
The total mass of payload in a stowage ISIS drawer shall not exceed 44 lb. 

C.
The total mass and center of gravity of the integrated stowage ISIS drawer shall comply with the limits given in Table 3-II. 

D.
Payload stowed in a stowage ISIS drawer shall have a zero “g” retention feature to prevent any equipment from floating out of the drawer when the top is open during on-orbit operations. 

E.
The drawer top shall not be jammed open by the drawer contents. 

FROM:
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figure 3-18  4-pu isis drawer dimensional limitations (Sheet 1 of 3)
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figure 3-18  isis drawer internal dimensions (Sheet 2 of 3)
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figure 3-18  isis drawer internal dimensions (Sheet 3 of 3)
FROM:
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FIGURE 3-19  ISIS DRAWER POWER, DATA CONNECTORS, AND FAN INLET/EXHAUST LOCATIONS

FROM:
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FROM:

3.4.4.2
Air/Connector Locations

Connector positions on the 4-PU ISIS drawer are shown on Figure 3-19.  The power and data connectors used on the ISIS drawer chassis are receptacle-type connectors.  Specific part numbers and pin functions are detailed in Section 9.  The connectors on the payload/ ISIS drawer chassis are hard mounted.

ISIS drawer avionics air inlets and outlets will be in accordance with Figure 3-19 for payloads using the 4-PU ISIS drawer.

TO:

3.4.4.2
Powered ISIS Drawers

The powered ISIS drawer is intended for rigidly attached payloads.  The powered ISIS drawer design makes no provision for on‑orbit access to contained payloads.  The top is bolted on with non-captive fasteners and not intended for on‑orbit removal.

Receptacle-type power and data connectors are hard-mounted on the rear panel of the drawer chassis.  Air inlet and outlet openings are provided on the sides and back of the chassis respectively for use of a payload-provided fan.  Connector positions and air inlet and outlet locations are shown in Figure 3‑19.  Connector part numbers and pin functions are detailed in Section 9.

PDs are allowed to make limited modifications to the powered ISIS drawer.  Modifications should be approved by the rack integrator prior to incorporation.

The powered ISIS drawer weighs approximately 26 lb.

A.
The total mass of payload in a powered ISIS drawer shall not exceed 38 lb.

B.
The total mass and center of gravity of the integrated powered ISIS drawer shall comply with the limits given in Table 3-II.

C.
The front of the powered ISIS drawer provides a removable panel as shown in Figure 3‑20.  This panel may be modified or replaced by the PD.  Modifications to the front panel shall be within the area illustrated in Figure 3‑20, and shall be flush to the front surface of the panel.

D.
The powered ISIS drawer is provided with a blank bottom plate for PD use to attach equipment items.  Mounting shall be done through the bottom plate ribs.  Fasteners used to attach hardware to the bottom plate shall be no larger than #10 size.  Fasteners shall be installed either through the experiment into inserts installed in the bottom plate, or through the bottom plate into nuts or inserts in the experiment.

E.
Fasteners engaging inserts in the bottom plate shall be sized not to extend beyond the bottom surface of the bottom plate.  Fasteners installed from the outside of the drawer through the bottom plate shall have 100( countersunk heads set flush with the bottom surface of the bottom plate.

F.
The PD shall verify the structural dynamics and integrity of the ISIS drawer per Sections 4.1 through 4.5 of this document and SSP 52005 following modifications to accommodate the attachment of payload.  A NASTRAN finite element model of the unmodified powered ISIS drawer is available for use in this analysis.

G.
Material selection and processing for modification of the powered ISIS drawer shall be per Section 13.1 of this document.

FROM:

3.4.4.3
ISIS Drawer Front Panel Modifiable Area

Modifications to the 4-PU ISIS drawer front panel shall be within the area as illustrated in Figure 3-20.

TO:

3.4.4.3
ISIS Drawer Replacement

Replacements for ISIS drawers must be discussed with the rack integrator prior to implementation.  Information on requirements for PD-provided ISIS drawers can be found in ISIS-01 and ISIS-02.

FROM:

3.4.4.4
ISIS Drawer Modifiable Bottom Plate

The 4-PU ISIS drawer is provided with a blank bottom plate for the PD to attach equipment items as necessary to accomplish hardware integration.  Modifications and/or attachments to the ISIS drawer bottom plate shall be within the area illustrated in Figure 3-21.  Mounting should be done at the intersection of the “ribbed” surface.  The material is 7075-T755 (aluminum), and the thickness is 0.190 in.  All fasteners used to attach hardware to this bottom plate must mount flush with its surface to prevent interference.

3.4.4.5
ISIS Drawer Mass and CG Capabilities

The integrated payload mass and CG locations for the 4-PU ISIS drawer shall comply with the limits defined in Table 3-II.

TO:

Deleted

FROM:

TABLE 3-Ii  isis drawer payload mass and center of gravity constraints

DRAWER CONFIGURATION
“X” (in)
+ “Y” (in)
+ “Z” (in)

ISIS Drawer (4 PU)
Min:
-1.75
Max:
+1.75
Min:
+7.99
Max:
+12.00
Min:
-0.63
Max:
+0.87

NOTE:
Center of gravity envelope is measured from the drawer coordinate system.  The geometric center for “Z” axis is measured from the centerline of the bottom-most rail toward the top of the drawer.  The “Y” axis runs from the front surface of the drawer to the rear.  The “X” axis runs across the front surface of the drawer (positive is toward the right).  The origin is at the geometric center of the drawer front panel inside surface.  Total maximum integrated mass (including drawer, contents and slides) on any one set of slides is limited to 64 lb.

TO:

TABLE 3-Ii  isis drawer payload mass and center of gravity constraints

DRAWER CONFIGURATION
X (in)
Y (in)
Z (in)

ISIS Drawer (4 PU)
Min:
-
2.00
Max:
+
2.00
Min:
+
9.50
Max:
+
15.60
Min:
-
1.5
Max:
+
1.5

NOTES:

1. Center of gravity coordinate system originates from the intersection of the back face of the front panel flange with the centerline of the slides.  Axes are parallel to the ISPR coordinate system defined in Figure 3-2.

2. Total maximum integrated mass (including drawer, contents, and slides) on any one set of slides is limited to 64 lb.

3. The approximate weight of the stowage drawer is 20 lb and for the powered drawer is 26 lb.

FROM:

3.5
ground support equipment (GSE)

Ground handling of hardware without handles, particularly if the items are heavy and bulky, becomes difficult if the items must be stowed at the launch pad.  To facilitate this handling process, GSE receptacles (PN MD-122-0012-004) and rivets (PN NAS 1198-4-4) could be incorporated in the user’s hardware.  A limited supply of GSE receptacles has been stocked by JSC to support PDs as an optional service.  These receptacles, shown in Figure 3-22, can be used either with a T-handle or with a single handle.  It should be noted that for a single handle, the receptacles must be accurately spaced on the experiment hardware.  See handle configuration in Figure 3-22.

TO:

3.5
ground support equipment (GSE)

3.5.1
Ground Handling

Ground handling of hardware without handles, particularly if the items are heavy and bulky, becomes difficult if the items must be stowed at the launch pad.  To facilitate this handling process, GSE receptacles (PN MD-122-0012-004) and rivets (PN NAS 1198-4-4) could be incorporated in the user’s hardware.  A limited supply of GSE receptacles has been stocked by JSC to support PDs as an optional service.  These receptacles, shown in Figure 3-22, can be used either with a T-handle or with a single handle.  It should be noted that for a single handle, the receptacles must be accurately spaced on the experiment hardware.  See handle configuration in Figure 3-22.

FROM:
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figure 3-21  isis drawer bottom plate

ADD:

3.5.2
MPLM Late/Early Access Requirements

The requirements contained in this section define and control the ISS MPLM late/early access for payloads and associated GSE. Additional program-provided late/early access GSE data is referenced in SSP 50053, ASI Flight Hardware to Launch and Landing Site ICD; ICD-A-21378, SSP DEAP to ISSP HAS/CHEK GSE Interfaces; ICD-A-21379, ISS Payload/GSE Ground Operations Envelope.

Late access is defined as cargo integration during pre-launch activities with the orbiter in the vertical position. Late access for stowage of conditioned samples inside the MPLM is completed by L-88 hours, and is followed by MPLM late access GSE removal.

Early access is defined as cargo deintegration during post-landing activities with the orbiter in the horizontal position. Payload activities will begin approximately 96 hours after landing/return (R+96).

MPLM late/early access payloads, equipment items, samples, and associated GSE weight shall not exceed 250 lb per individual transfer.

3.5.2.1
MPLM Late Access Envelope (KSC)

A.
Payloads, equipment items, samples, and associated GSE requiring MPLM late access shall comply with the hatch envelope defined in Figure 3-24.

B.
Payloads, equipment items, samples, and associated GSE requiring MPLM late access shall comply with the late access hoist hook interface defined in Figure 3-25.

C.
Payloads, equipment items, samples, and associated GSE requiring MPLM late access shall comply with the late access monorail hook hoist interface defined in Figure 3‑26.

3.5.2.2
MPLM Early Access Envelopes (KSC and DFRC)

A.
Payloads, equipment items, samples, and associated GSE requiring MPLM early access shall comply with the Orbiter Docking System (ODS) envelope defined in Figure 3-27.

B.
Payloads, equipment items, samples, and associated GSE requiring MPLM early access shall comply with the DEAP monorail interface defined in Figure 3-28.

FROM:

3.6.1
Payload Static Envelopes

Payload hardware design shall not violate the static envelope dimensions shown in the following figures:

A.
4-PU ISIS drawers shown in Figures 3-5 and NO TAG (as applicable).

B.
MDLs or MDL replacement payloads shown in Figures 3-5, 3-6, 3-9, 3-10, 3‑11, 3-12, 3-13, and 3-14 (as applicable).

C.
MDL replacement item attachment hardware shown in Figures 3-5, 3-9, 3-10, 3‑11, 3-12, 3-13, and 3-14 (as applicable).

Replacements for ISIS drawers must be discussed with the rack integrator prior to implementation.  Information on requirements for PD-provided ISIS drawers can be found in ISIS-01 and ISIS-02.

TO:

3.6.1
Payload Static Envelopes

Payload hardware design must not violate the static envelope dimensions shown in the following figures:

A.
4-PU ISIS drawers envelope shall be as shown in Figures 3-5 and 3-17 (as applicable).

B.
MDLs or MDL replacement payloads envelope shall be as shown in Figures 3-5, 3-6, 3-9, 3-10, 3-11, 3-12, 3-13, and 3-14 (as applicable).

C.
MDL replacement item attachment hardware envelope shall be as shown in Figures 3-5, 3-9, 3-10, 3-11, 3-12, 3-13, and 3-14 (as applicable).

FROM:
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TO:

DELETED

Figure 3-23  requirements for rounding exposed edges 0.25 in 6.4 mm) thick or thicker
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FIGURE 3-24  LATE ACCESS PAYLOAD ENVELOPE
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FIGURE 3-25  LATE ACCESS HOIST HOOK
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FIGURE 3-26  LATE ACCESS MONORAIL HOIST HOOK
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FIGURE 3-27  EARLY ACCESS PAYLOAD ENVELOPE
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FIGURE 3-28  EARLY ACCESS DEAP MONORAIL INTERFACE

FROM:

3.6.2
Aisle Extension Limits

3.6.2.1
Temporary

Payload hardware shall not obstruct the translation paths in the ISS laboratories.

Intermittent protrusions are defined as equipment which remains set up in the aisle over a period of days, during which time crew attendance is repeatedly required.  Intermittent protrusions shall be limited to 17 in beyond the plane of the NASA ISPR front face GSE attachment points (except for payloads manifested in the floor or ceiling locations which are limited to 6 in).  Intermittent protrusions shall be easily stowable.  See Figure 3-17.

Temporary protrusions are defined as equipment which remains set up in the aisle for a period of less than 8 hours, during which time crew attendance will be nearly continuous.

Temporary protrusions shall be limited to 26 in beyond the plane of the NASA ISPR front face GSE attachment points.  See Figure 3-17.

Protrusions, intermittent or temporary, shall not interfere with crew mobility and translation restraints.  Any temporary or intermittent protrusions will create additional rack placement constraints and risks to the microgravity environment of the payload.

Design Guidance:  PDs should be aware that the further their temporary extensions protrude into the ISS aisle, the greater their placement constraints (both physical and duration) within a specific ISS lab.  Translation paths are defined as a “rounded rectangular volume” centered in the ISS lab with dimensions of 72 in (182.9 cm) by 32 in (81.3 cm) and a 50-in (127-cm) square volume centered in the ISS lab.

3.6.2.2
Front Face Protrusions (Permanent)

Permanently attached equipment shall not protrude beyond the plane of the NASA ISPR front face GSE attachments which are 24.6 in (62.5 cm) from the backplate of the EXPRESS Rack.  Use of this maximum dimension will require a waiver.  Payload protrusions of a permanent nature in the X-direction exceeding those defined in paragraphs 3.4.2.1, 3.4.2.2, 3.4.2.3, and 3.4.2.4 shall require prior approval before inclusions into any payload-unique ICD due to differences in capabilities between the middeck and the EXPRESS Rack.  See Figure 3-17.

TO:

3.6.2
On-Orbit Payload Protrusions

The requirements in this section apply to installation and operation activities, but not to maintenance activities.

Note: The on-orbit protrusion requirements in this section are applicable to when the payload is on orbit and do not apply to other phases of the transportation of the payload (e.g., launch, landing, MPLM installation).

A.
On-orbit protrusions, excluding momentary protrusions, shall not extend laterally across the edges of the rack or pass between racks.

B.
The payload hardware, excluding momentary protrusions, shall not prevent attachment of Rack Mobility Aid (RMA) on any seat track attach holes.

Constraints which may be associated with payload protrusions include:

(11) Removal of the protrusion during rack installation, translation, and crew translation

(12) Removal of the protrusion if RMA is installed on the rack

(13) Removal of the protrusion to prevent interference with microgravity operations

(14) Removal or powering off of the rack if the protrusion blocks Portable Fire Extinguisher (PFE) access or the fire indicator

(15) Limiting the payload location, e.g., protrusions located in the floor and the ceiling are limited to a total of no more than 12 in.

As is indicated by the constraints above, protrusions have a negative impact on crew operations and are to be minimized.

3.6.2.1
Front Face Protrusions (Permanent)

Permanently attached equipment shall not protrude beyond the plane of the NASA ISPR front face GSE attachments which are 24.6 in (62.5 cm) from the backplate of the EXPRESS Rack.  Use of this maximum dimension will require a waiver.  Payload protrusions of a permanent nature in the X-direction exceeding those defined in paragraphs 3.4.2.1, 3.4.2.2, 3.4.2.3, and 3.4.2.4 shall require prior approval before inclusions into any payload-unique ICD due to differences in capabilities between the middeck and the EXPRESS Rack.  See Figure 3-17.

3.6.2.2
On-Orbit Semi-Permanent Protrusions

An on-orbit semi-permanent protrusion is defined as a payload hardware item which is typically left in place but can be removed by the crew with hand operations or standard IVA tools.

A.
On-orbit semi-permanent protrusions shall be limited to 1.3 in beyond the plane of the NASA ISPR front face GSE attachment points (i.e., GSE plane).

B.
All on-orbit semi-permanent protrusions shall be designed to be removable by the crew with hand operations and/or standard IVA tools.

3.6.2.3
On-Orbit Temporary Protrusions

An on-orbit temporary protrusion is defined as a payload hardware item which is typically located in the aisle for experiment purposes only.  These items should be returned to their stowed configuration when not being used.

A.
On-orbit temporary protrusions shall be limited to 17 in beyond the GSE plane (except for payloads located in the floor or ceiling which are limited to 6 in each or a total of 12 in for both floor and ceiling).

B.
The combination of all on-orbit temporary protrusions for the integrated rack shall be designed such that they can be eliminated or returned to their stowed configuration by the crew with hand operations and/or standard IVA tools within 10 min.

Design Guidance:  PDs should be aware that the further their temporary extensions protrude into the ISS aisle, the greater their placement constraints (both physical and duration) within a specific ISS lab.  Translation paths are defined as a “rounded rectangular volume” centered in the ISS lab with dimensions of 72 in (182.9 cm) by 32 in (81.3 cm) and a 50-in (127-cm) square volume centered in the ISS lab.

3.6.2.4
On-Orbit Momentary Protrusions

On-orbit momentary protrusions are defined as payload obstructions which typically would protrude for a very short time or could be readily eliminated by the crew at any time.  Momentary protrusions include only the following: drawer/door/cover replacement or closure.

On-orbit momentary protrusions shall be designed such that they can be eliminated within 30 sec.

3.6.2.5
On-Orbit Protrusions for Keep-Alive Payloads

On-orbit protrusions for keep-alive payloads are defined as protrusions which support and/or provide the uninterrupted resources necessary to run an experiment.  On-orbit protrusions for keep-alive payloads include only power/data cables and thermal hoses.

On-orbit protrusions for keep-alive payloads shall be limited to 1.8 in beyond the GSE plane.

Design Guidance:  On-orbit semi-permanent protrusions and protrusions for keep- alive payloads should be minimized since the sum of these protrusions for the integrated rack is limited to no more than 500 in2.

FROM:

3.6.3
Sharp Edges and Corners 

These requirements in paragraphs 3.6.3.2 and 3.6.3.3 are for hardware exposed to the aisle of the ISS or nominal crew access such as handles, front panels, etc.

TO:

3.6.3
Sharp Edges and Corners 

Payload design within a pressurized module shall protect crewmembers from sharp edges and corners during all crew operations in accordance with NSTS 1700.7, ISS Addendum, paragraph 222.1.

FROM:

3.6.3.1
Exposed Edge Requirements (Mounted Hardware)

A. Exposed edges 0.25 in (6.4 mm) thick or greater shall be rounded to a minimum radius of 0.12 in (3.0 mm).  See Figure 3-23.

B.
Exposed edges 0.12 to 0.25 in (3.0 to 6.4 mm) thick shall be rounded to a minimum radius of 0.06 in (1.5 mm).  See Figure 3-24.

C. Exposed edges 0.02 to 0.12 in (0.5 to 3.0 mm) thick shall be rounded to a full radius. See Figure 3-25.

D.
The edges of thin sheets less than 0.02 in (0.5 mm) thick shall be rolled or curled. See Figure 3-26.

3.6.3.2
Exposed Corner Requirements (Mounted Hardware)

A.
Exposed corners of materials less than 1.0 in (25 mm) thick shall be rounded to a minimum radius of 0.5 in (13 mm).  See Figure 3-27.

B.
Exposed corners of materials which exceed 1.0 in (25 mm) in  thickness shall be rounded to 0.5 in (13 mm) spherical radius.  See Figure 3-28.
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3.6.3.3
Exposed Edge and Corner Requirements for Orbital Replacement Unit (ORU) Replacement/Maintenance Operations

The following requirements apply to payload equipment which is exposed only during ORU changeout and maintenance operations.

3.6.3.3.1
Exposed Edges

3.6.3.3.1.1
Edges 0.02 to 0.08 in (.5 to 2.0 mm)

Equipment edges 0.02 to 0.08 in (.5 to 2.0 mm) thick which are accessible during maintenance operations shall be rounded to a full radius.

3.6.3.3.1.2
Edges Greater Than 0.08 in (2.0 mm)

Equipment edges greater than 0.08 in (2.0 mm) thick which are accessible during maintenance operations shall be rounded to a minimum radius of 0.03 in (1.0 mm).

3.6.3.3.1.3
Edges of Thin Sheets Less Than 0.02 in (0.5 mm)

Edges of thin sheets less than 0.02 in (0.5 mm) thick which are accessible during maintenance operations shall be rolled or curled.

3.6.3.3.2
Exposed Corners

Equipment corners which are accessible during maintenance operations shall be rounded to a .5 in (13 mm) radius in one direction and a full to 0.03-in (1.0-mm) radius in the other direction.

TO:

Deleted

FROM:

3.6.3.4
Protective Covers/Shields

Equipment (mounted, portable, loose, or accessible during maintenance operations) which does not meet the corner and edge requirements of 3.6.3.1, 3.6.3.2, or 3.6.3.3 shall be covered or shielded.

TO:

3.6.3.1
Protective Covers/Shields

Equipment (mounted, portable, loose, or accessible during maintenance operations) which does not meet the corner and edge requirements of 3.6.3 shall be covered or shielded.

FROM:

3.6.3.5
Holes

TO:

3.6.3.2
Holes

FROM:

3.6.3.6
Screws/Bolts Ends

TO:

3.6.3.3
Screws/Bolts Ends

FROM:

3.6.3.7
Burrs

TO:

3.6.3.4
Burrs

FROM:

3.6.3.8
Latches

TO:

3.6.3.5
Latches

FROM:

3.6.3.9
Levers, Cranks, Hooks, and Controls

TO:

3.6.3.6
Levers, Cranks, Hooks, and Controls

FROM:

3.6.3.10
Safety/Lockwire

TO:

3.6.3.7
Safety/Lockwire

FROM:

3.6.3.11
Securing Pins

TO:

3.6.3.8
Securing Pins

FROM:

3.7
Mechanical interfaces for crew restraints/mobility aids

TO:

3.7
Mechanical interfaces for crew restraints and mobility aids

FROM:

3.7.1
Hardware Definition

Seat tracks are provided as part of the EXPRESS Rack facility/ISPR and can be used to facilitate on-orbit crew operations.  Payloads should not plan to permanently affix things to the rack seat tracks as these are the primary attachment locations for crew mobility aids which must be moved.  Other hardware items must be provided by the PD; however, the ISS may provide some items for standardization (foot restraints, handrails, tethers, etc.).  Request for any ISS-provided hardware must be identified in the EIA.

TO:

3.7.1
Hardware Definition

Seat tracks are provided as part of the EXPRESS Rack facility/ISPR and can be used to facilitate on-orbit crew operations.  Payloads should not plan to affix things to the rack seat tracks as these are the primary attachment locations for crew restraints and mobility aids which must be moved.  Other hardware items must be provided by the PD; however, the ISS may provide some items for standardization (foot restraints, handrails, tethers, etc.).  Request for any ISS-provided hardware must be identified in the payload-unique EIA.

FROM:

4.2
emergency landing loads factors

These load factors are presented below and shall be used for hardware landing in either the middeck or MPLM.

TO:

Deleted

FROM:

4.2.1
Middeck

Emergency landing load factors specified in Table 4-III apply to payload elements mounted in the middeck.

TO:

4.2.1
Middeck

Emergency landing load factors specified in Table 4-III shall be used for payload elements mounted in the middeck.

FROM:

TABLE 4-V  HIGH FREQUENCY RANDOM VIBRATION ENVIRONMENT FOR INTEGRATED ISIS DRAWERS

LOCATION
FREQUENCY
LEVEL

Input to rack-mounted equipment
20 Hz

20 - 70 Hz
0.0100 g2/Hz

+3.3 dB/oct

TO:

TABLE 4-V  HIGH FREQUENCY RANDOM VIBRATION ENVIRONMENT FOR INTEGRATED ISIS DRAWERS

LOCATION
FREQUENCY
LEVEL

Input to rack-mounted equipment
20 Hz

20 - 70 Hz
0.0050 g2/Hz

+5.0 dB/oct

FROM:

Table 4-VI  random vibration criteria for internal ISIS drawer mounted components

FREQUENCY (Hz)
LEVEL


20

0.0100 g2/Hz


20 - 70

+3.3 dB/oct

TO:

Table 4-VI  random vibration criteria for internal ISIS drawer mounted components

FREQUENCY (Hz)
LEVEL


20

0.0050 g2/Hz


20 - 70

+5.0 dB/oct

ADD:

4.4.3
Quad MDL Location Interface Loads

The weight-to-CG relationship for payloads attached to the EXPRESS transportation rack baseplate at a quad MDL location shall conform to Table 4-VII.

FROM:

TABLE 4-VII  MDL OR MDL REPLACEMENT MAXIMUM MASS AND CG FOR MIDDECK, EXPRESS RACK, AND TRANSPORTATION RACK6
MDL
CG (x in)
SINGLE MDL lb @ 3 in RADIUS
DOUBLE MDL lb @ 3 in RADIUS


EXPRESS3
MIDDECK4, 5
EXPRESS3
MIDDECK4, 5



X, 0, 0
(X, +3, 0)
(X, 0, +3)

X, 0, 0
(X, +3, 0)
(X, 0, +3)

14
51
51
37
51
100
120
88
87

13
55
55
40
55
107
120
94
94

12
60
59
44
59
116
120
102
101

11
65
65
48
65
127
120
112
110

10
72
69
52
69
140
120
120
120

NOTES:
1. XCG is measured from the backplate mounting surface of the payload either for the middeck or the EXPRESS Rack.

2. “Radius" applies to YCG and ZCG locations.

3. This includes the EXPRESS transportation rack and the flight racks.

4. 14 in XCG is maximum.

5. Middeck limitations are for reference only and include CG at center of plate +3 in YCG and +3 in ZCG.

6. These are for launch/landing (i.e., transportation).  Once on-orbit these restrictions do not apply.

TO:

TABLE 4-VII  MDL OR MDL REPLACEMENT MAXIMUM MASS AND CG FOR MIDDECK, EXPRESS RACK, AND TRANSPORTATION RACK6


MDL
CG (x in)
SINGLE MDL lb @ 3 in RADIUS
DOUBLE MDL lb @ 3 in RADIUS
QUAD MDL lb @ 3 in RADIUS




EXPRESS3

MIDDECK4, 5


EXPRESS3

MIDDECK4, 5




X, 0, 0
(X, +3, 0)
(X, 0, +3)

X, 0, 0
(X, +3, 0)
(X, 0, +3)
EXPRESS7

14
51
51
37
51
100
120
88
87
198

13
55
55
40
55
107
120
94
94
211

12
60
59
44
59
116
120
102
101
228

11
65
65
48
65
127
120
112
110
251

10
72
69
52
69
140
120
120
120
276

NOTES:
1. XCG is measured from the backplate mounting surface of the payload either for the middeck or the EXPRESS Rack.

2. “Radius" applies to YCG and ZCG locations.

3. This includes the EXPRESS transportation rack and the flight racks.

4. 14 in XCG is maximum.

5. Middeck limitations are for reference only and include CG at center of plate +3 in YCG and +3 in ZCG.

6. These are for launch/landing (i.e., transportation).  Once on-orbit these restrictions do not apply.

7. Quad locker launches in the EXPRESS transportation rack only.

FROM:

4.5.1
Crew-Induced Loading

Payload equipment shall be designed to maintain positive margins of safety when exposed to (ultimate and yield) the crew-induced loads defined in Table 4-VIII.

TO:

4.5.1
Crew-Induced Loading

Payload equipment shall be designed to maintain positive margins of safety when exposed to the crew-induced loads defined in Table 4-VIII.

FROM:

TABLE 4-VIII  CREW-INDUCED LOADS1
CREW SYSTEM OR STRUCTURE
TYPE OF LOAD
LOAD
DIRECTION OF LOAD

Personal Tether
Concentrated load (tension)
250 lbf, limit 
(458.2 N)
Any direction

Personal Tether Attach Point
Concentrated load
150 lbf, ultimate (1112.8 N)
Any direction

Handhold/Handrail Attach Points
Concentrated load at any point on the handhold/handrail
250 lbf, ultimate (1112.8 N)
Any direction



Foot Restraints
Concentrated load at the plate surface 
100 lbf, limit 
(445.1 N)
Any direction


Moment
150 ft-lbf, limit 203.3 N-M)
Any direction

Levers, Handles, Operating Wheels, Controls
Push or pull concentrated on most extreme edge
50 lbf, limit 
(222.6 N)
Any direction

Small Knobs
Twist (Torsion)
11 ft-lbf, limit 
14.9 N-M)
Either direction

Cabinets and any normally exposed equipment
Concentrated load applied by flat round surface with an area of 1 ft2 (0.1 m2)1
125 lbf, limit 
(556.4 N) 
175 lbf, ultimate (778.9 N)
Any direction

Legend:
ft = foot, feet;  m = meter; N = Newton; lbf = pounds force

TO:

TABLE 4-VIII  CREW-INDUCED LOADS

CREW SYSTEM OR STRUCTURE
TYPE OF LOAD
LOAD
DIRECTION OF LOAD

Levers, Handles, Operating Wheels, Controls
Push or pull concentrated on most extreme edge
50 lbf, limit 
(222.6 N)
Any direction

Small Knobs
Twist (Torsion)
11 ft-lbf, limit 
14.9 N-M)
Either direction

Cabinets and any normally exposed equipment
Load distributed over an area 4 inches by 4 inches (0.11 ft2) (0.01 m2)
125 lbf, limit 
(556.4 N)
Any direction

Legend:
ft = foot, feet; m = meter; N = Newton; lbf = pounds force

FROM:

4.6.1
Structural Design

EXPRESS Rack payload structural design and verification, including glass, window, and ceramic structures, shall be in accordance with the requirements specified in NSTS 1700.7 and ISS Addendum, NSTS 18798, and SSP 52005.  The PD shall ensure that positive margins of safety are maintained for all phases of the flight hardware.

TO:

4.6.1
Structural Design

EXPRESS Rack payload structural design and verification, including glass, window, and ceramic structures, shall be in accordance with the requirements specified in NSTS 1700.7 and ISS Addendum, NSTS 18798, and SSP 52005.  The PD must ensure that positive margins of safety are maintained for all mission phases.

FROM:

4.7.2.2
Acoustic Noise Limits

The acoustic limits that EXPRESS Rack payloads shall comply are provided in the Tables 4-X and 4-XI.  These limits apply to measurements taken at the loudest location 0.6 m inboard from the payload front face.

TO:

4.7.2.2
Acoustic Noise Limits

The acoustic limits that EXPRESS Rack payloads shall comply are provided in the Tables 4-X and 4-XI.  These limits apply to measurements taken at the loudest location 0.6 m from each payload face, i.e., front, rear, top, bottom, left, and right.

FROM:

4.7.2.3
Sound Power Readings on Payloads

Sound power determination measurements shall be performed in accordance with the appropriate ANSI S12 Standards of Acoustics.  Reference the following ANSI Standards:

TO:

4.7.2.3
Sound Power Readings on Payloads

Sound power determination measurements shall be performed in accordance with the appropriate standards as follows:

ISO 9614-2, Acoustics - Determination of Sound Power Levels of Noise Sources using Sound Intensity - Part 2:  Measuring by Scanning (1996).

ANSI S1.4, Specification for Sound Level Meters Amendment S1.4A-1985 ASA 47 R (1994).

ANSI S1.11, Specification for Octave-Band and Fractional-Octave-Band Analog and Digital Filters; ASA 65-1986 R (1993).

ANSI S12.12-1992, Engineering Method for the Determination of Sound Power Levels of Noise Sources using Sound Intensity ASA 104.

FROM:

4.8
Depressurization/Repressurization Requirements

Payload structures containing trapped volumes shall maintain positive margins of safety per NSTS 1700.7 and ISS Addendum, NSTS 18798, and SSP 52005 when exposed to the worst-case depressurization/repressurization environments defined in the following paragraphs.

4.8.1
USL, APM, CAM, and JEM Maximum Depressurization/Repressurization Rates

The maximum repressurization rate for payloads located in the USL, APM, and JEM is 2 psi/min (230 Pa/s).

TO:

4.8
Depressurization/Repressurization Requirements

Payload structures containing trapped volumes must maintain positive margins of safety per NSTS 1700.7 and ISS Addendum, NSTS 18798, and SSP 52005 when exposed to the worst-case depressurization/repressurization environments defined in the following paragraphs.

4.8.1
USL, APM, CAM, and JEM Maximum Depressurization/Repressurization Rates

The maximum repressurization rate for payloads located in the USL, APM, and JEM is 2 psi/min (230 Pa/s).  The PD shall maintain positive margins of safety for these conditions.

FROM:

4.8.3
Middeck Maximum Depressurization/Repressurization Rates

The maximum repressurization rate for payloads located in the middeck is 2.0 psi/min (nominal ops) and 9.0 psi/min (contingency - other than bailout).

TO:

4.8.3
Middeck Maximum Depressurization/Repressurization Rates

The maximum repressurization rate for payloads located in the middeck is 2.0 psi/min (nominal ops) and 9.0 psi/min (contingency - other than bailout).  The PD shall maintain positive margins of safety for these conditions.
FROM:

4.9
Ground Handling Environments

Flight hardware which (1) will be shipped in a PD-provided shipping container and (2) has the potential to create a flight safety hazard if damaged during ground transportation (including fracture-critical parts or components) shall be evaluated for their applicable ground transportation events in accordance with the following paragraphs.

Design Guidance:  Flight hardware should not experience loads which exceed the flight environments during ground handling operations.  Shipping containers should be designed to ensure that this limitation is maintained.

TO:

4.9
Ground Handling Environments

Flight hardware, which has the potential to create a flight safety hazard if damaged during ground transportation (including fracture-critical parts or components), shall be analyzed for the applicable ground transportation and handling events in accordance with the following paragraphs.

FROM:

4.9.1
Ground Handling Load Factors

Payloads which are packaged for ground handling events in PD-provided shipping containers and have the potential to create a flight safety hazard if damaged during handling and transportation (including fracture-critical parts or components) shall be analyzed in accordance with SSP 52005 using the transportation limit load factors defined in Table 4-XII (for typical operations).  These analyses shall evaluate the flight hardware when mounted in the shipping container in appropriate configurations. 

TO:

4.9.1
Ground Handling Load Factors

Payloads which have the potential to create a flight safety hazard if damaged during handling and transportation (including fracture-critical parts or components) shall be analyzed in accordance with SSP 52005 using the transportation limit load factors defined in Table 4-XII (for typical operations).  These analyses shall evaluate the flight hardware in the shipping container configurations.

FROM:

Table 4-XII  limit LOAD factors (g) FOR GROUND HANDLING, ROAD, AIR, AND BARGE OPERATIONS


TRANSPORTATION ENVIRONMENT
LIMIT LOAD FACTORS (g)

Load
Occurrence1


LONGITUDINAL2
LATERAL
VERTICAL


Truck/Road


Barge/Water

Dolly/Land

Air Freight

Forklifting
±3.5


±5.0

±1.0

±3.5

±1.0
±2.0


±2.5

±0.75

±3.5

±0.5
-3.5
+1.5

-2.5

-2.0

-3.5

-2.0
I
I

I

I

I

S

TO:

Table 4-XII  limit LOAD factors (g) FOR GROUND HANDLING, ROAD, AIR, AND BARGE OPERATIONS


TRANSPORTATION ENVIRONMENT
LIMIT LOAD FACTORS (g)

Load
Occurrence1


LONGITUDINAL2
LATERAL
VERTICAL


Truck/Road


Barge/Water

Dolly/Land

Air Freight

Forklifting

Hoisting
±3.5


±5.0

±1.0

±3.5

±1.0

0
±2.0


±2.5

±0.75

±3.5

±0.5

0
-3.5
+1.5

-2.5

-2.0

-3.5

-2.0

-1.5
I
I

I

I

I

S

I

FROM:

4.9.2
Ground Handling Shock Criteria

Payloads which are packaged for ground handling events in PD-provided shipping containers and have the potential to create a flight safety hazard if damaged during handling and transportation (including fracture-critical parts or components) shall be analyzed in accordance with SSP 52005, and the payload shall be designed to maintain positive margins of safety when exposed to the drop requirements defined in FED-STD-101, Methods 5005.1, 5007.1, or 5008.1.

In lieu of this federal standard, the PD may choose to evaluate the payload using a shock environment represented by 20 g sawtooth shock pulses (having a 10-ms duration along both directions of each of three orthogonal axes) for evaluations of the payload hardware.

All of these analyses shall evaluate the flight hardware when mounted in the shipping container in appropriate configurations.

TO:

4.9.2
Ground Handling Shock Criteria

Payloads which have the potential to create a flight safety hazard if damaged during handling and transportation (including fracture-critical parts or components) shall be analyzed, in accordance with SSP 52005, for the drop requirements defined in FED-STD-101, Methods 5005.1, 5007.1, or 5008.1.

In lieu of this federal standard, the PD may choose to evaluate the payload using a shock environment represented by 20 g sawtooth shock pulses (having a 10-ms duration along both directions of each of three orthogonal axes).

All of these analyses shall evaluate the flight hardware when mounted in the shipping container configurations.

FROM:

4.10
microgravity disturbances

The microgravity environment for the ISS laboratories is defined in paragraph 4.7.3 of SSP 52000-PAH-ERP (See TBD nos. 12, 13, and 14).  Microgravity allocations to EXPRESS Rack payloads have not been established and are pending rack level allocation and rack subsystem verification.  On-orbit accelerations attributed to the orbiter are defined in NSTS 21000-IDD-MDK, paragraph 4.1.1.

4.10.1
Quiescent Period Payload-Induced Quasi-Steady Accelerations 

EXPRESS Rack payloads shall meet the TBD#12 quasi-steady disturbance requirement.

4.10.2
Quiescent Period Payload-Induced Transient Accelerations  

EXPRESS Rack payloads shall meet the TBD#13 transient disturbance requirement.

Design Guidance:  This limit is applied to each disturbance source in the payload.

4.10.3
On-Orbit Vibration - Quiescent Periods

EXPRESS Rack payloads shall limit vibroacoustic disturbances to Table TBD#14.

TO:

4.10
Microgravity Disturbances

Microgravity requirements are defined to limit the disturbing effects of Express Rack payloads on the microgravity environment of other payloads during microgravity mode periods.  These requirements are separated into the quasi-steady category for frequencies below .01 Hz, the vibratory category for frequencies between .01 Hz and 300 Hz, and the transient category.  For Express Rack payloads, the interface points are the locations on the EXPRESS Rack backplate or ISIS drawer where payload equipment connects to EXPRESS Rack structure.  The sub-allocation and application of these limits to payloads are defined in the following paragraphs.

4.10.1
Payload-Induced Quasi-Steady Disturbance

An integrated EXPRESS Rack must limit forces which influence the ISS quasi-steady environment to a magnitude less than 0.01 lb (0.00225 N) RMS within any 1,000-sec period along any ISS coordinate system vector.  Examples of activities that could produce such low frequency disturbances are venting and motions of large masses.

A.
EXPRESS Rack payloads shall report all sources of quasi-steady disturbance.

B.
EXPRESS Rack payloads shall not exceed a quasi-steady force of 0.01 lb (0.00225 N) RMS within any 1,000-sec period along any ISS coordinate system vector.  

C.
EXPRESS Rack payloads which exceed a quasi-steady force of 0.001 lb (0.000225 N) RMS within any 1,000-sec period along any ISS coordinate system vector may require coordination of activities to prevent the integrated rack from exceeding the requirement.

4.10.2
Payload-Induced Transient Disturbance

An integrated EXPRESS Rack must limit transient impulses to less than 10.0 lb-sec (44.5 N-sec) within any 10-sec period.  Examples of transient impulses include solenoid valves and relays cycling, relief valves opening, mechanisms latching, and samples impacting containers.  Note that in addition to the requirements stated below, transient impulses must also be included in assessment of the vibratory requirement of Section 4.10.3.

A.
EXPRESS Rack payloads shall report all sources of transient disturbance.

B.
EXPRESS Rack payloads shall limit force over any 10-sec period to an impulse of no greater than 44.5 N-sec (10 lb-sec).

C.
EXPRESS Rack payloads shall limit their peak force to less than 4450 N (1,000 lb) for any duration.

4.10.3
Payload-Induced Vibratory Disturbance

EXPRESS Rack payloads limit vibratory forces at the rack interface are shown in Figure 4-4 (and Table 4-XII).  The maximum time domain RMS value of the total disturbance in each one-third-octave band over any 100-sec interval must be less than the limit.  Each one-third-octave band is individually evaluated.

A.
EXPRESS Rack payloads shall report all sources of vibratory disturbance.

B.
EXPRESS Rack payloads shall limit the maximum time domain RMS value of the total disturbance in each one-third-octave band over any 100-sec interval to less than the limits of Figure 4-4 (and Table 4-XII).
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Figure 4-4
Allowable One-Third-Octave Interface Forces for EXPRESS Rack payloads

Table 4-XII  Allowable One-Third-Octave Interface Forces for EXPRESS Rack payloads

Freq.
ISIS Drawer
MDL
Freq.
ISIS Drawer
MDL

Hz.
Lbf.
Lbf.
Hz.
Lbf.
Lbf.








0.0089
0.00275
0.00275
1.778
0.00634
0.00634

0.0112
0.00275
0.00275
2.239
0.00634
0.00634

0.0112
0.00313
0.00313
2.239
0.01028
0.01028

0.0141
0.00313
0.00313
2.818
0.01028
0.01028

0.0141
0.00356
0.00356
2.818
0.00477
0.00478

0.0178
0.00356
0.00356
3.548
0.00477
0.00478

0.0178
0.00408
0.00408
3.548
0.00525
0.00533

0.0224
0.00408
0.00408
4.467
0.00525
0.00533

0.0224
0.00471
0.00471
4.467
0.00547
0.00576

0.0282
0.00471
0.00471
5.623
0.00547
0.00576

0.0282
0.00548
0.00548
5.623
0.01087
0.00438

0.0355
0.00548
0.00548
7.079
0.01087
0.00438

0.0355
0.00648
0.00648
7.079
0.15247
0.14398

0.0447
0.00648
0.00648
8.913
0.15247
0.14398

0.0447
0.01639
0.01639
8.913
0.01371
0.00698

0.0562
0.01639
0.01639
11.22
0.01371
0.00698

0.0562
0.00765
0.00765
11.22
0.00706
0.00763

0.0708
0.00765
0.00765
14.13
0.00706
0.00763

0.0708
0.00853
0.00853
14.13
0.11438
0.12471

0.0891
0.00853
0.00853
17.78
0.11438
0.12471

0.0891
0.00035
0.00035
17.78
0.02238
0.03494

0.1122
0.00035
0.00035
22.39
0.02238
0.03494

0.1122
0.00043
0.00043
22.39
0.19695
0.26425

0.1413
0.00043
0.00043
28.18
0.19695
0.26425

0.1413
0.00095
0.00095
28.18
0.01877
0.01203

0.1778
0.00095
0.00095
35.48
0.01877
0.01203

0.1778
0.00123
0.00123
35.48
0.02353
0.00585

0.2239
0.00123
0.00123
44.67
0.02353
0.00585

0.2239
0.01053
0.01053
44.67
0.01676
0.00186

0.2818
0.01053
0.01053
56.23
0.01676
0.00186

0.2818
0.00474
0.00474
56.23
0.01116
0.00186

0.3548
0.00474
0.00474
70.79
0.01116
0.00186

0.3548
0.00080
0.00080
70.79
0.00619
0.00550

0.4467
0.00080
0.00080
89.13
0.00619
0.00550

0.4467
0.00081
0.00081
89.13
0.00232
0.00995

0.5623
0.00081
0.00081
112.2
0.00232
0.00995

0.5623
0.00077
0.00077
112.2
0.01052
0.00650

0.7079
0.00077
0.00077
141.3
0.01052
0.00650

0.7079
0.00138
0.00138
141.3
0.00513
0.00431

0.8913
0.00138
0.00138
177.8
0.00513
0.00431

0.8913
0.00374
0.00374
177.8
0.05945
0.05618

1.122
0.00374
0.00374
223.9
0.05945
0.05618

1.122
0.00513
0.00513
223.9
0.01818
0.09927

1.413
0.00513
0.00513
281.8
0.01818
0.09927

1.413
0.07282
0.07282
281.8
0.08159
0.25172

1.778
0.07282
0.07282
315.0
0.08159
0.25172

FROM:

4.11
Constraints for aris express rack Activity

The maximum continuous amount of time that the ARIS isolation system will be active is TBD#35.

TO:

4.11
Constraints for aris express rack Activity

The minimum continuous amount of time that the ARIS isolation system will be active is 30 days.

FROM:

5.1.1
External Surface (Touch) Temperature

A.
Intentional/Incidental Contact - High Temperature  

Payload metallic surfaces whose temperature exceeds 120 °F (49 °C) and are subject to intentional or incidental contact with a crewmember’s bare skin shall be provided with guards or insulation to prevent contact with the crewmember.  

B.
Intentional/Incidental Contact - Low Temperature  

When payload metallic surfaces below 0 °F (-18 °C), which are subject to intentional/incidental contact, are exposed to crewmember’s bare skin contact, protective equipment shall be provided to the crew and warning labels (see paragraph 12.5.5.11) shall be provided at the surface site.  PD hardware must still comply with the requirement stated in paragraph 5.1.2.  If this condition does apply to the PD, the rack integrator should be contacted to discuss potential solutions.

TO:

5.1.1
External Surface (Touch) Temperature

A.
Payload surface temperatures shall be maintained between 60 °F and 113 °F, unless intentional/incidental contact warrants provisions being applied as per paragraphs 5.1.2B and 5.1.2C.

B.
Intentional/Incidental Contact - High Temperature  

Payload metallic surfaces whose temperature exceeds 120 °F (49 °C) and are subject to intentional or incidental contact with a crewmember’s bare skin shall be provided with guards or insulation to prevent contact with the crewmember.  

C.
Intentional/Incidental Contact - Low Temperature  

When payload metallic surfaces below 0 °F (-18 °C), which are subject to intentional/incidental contact, are exposed to crewmember’s bare skin contact, protective equipment shall be provided to the crew and warning labels (see paragraph 12.5.5.11) shall be provided at the surface site.  PD hardware must still comply with the requirement stated in paragraph 5.1.2.  If this condition does apply to the PD, the rack integrator should be contacted to discuss potential solutions.

FROM:

Table 5-I  ENVIRONMENTAL CONDITIONS3 (Sheet 1 of 2)

ENVIRONMENTAL CONDITION
VALUE

Atmospheric Conditions



Pressure Extremes
0 to 104.8 kPa (0 to 15.2 psia)


ISS Cabin Pressure



Middeck Cabin Pressures




15.2 psia (104.8 kPa) max. on orbit (Pressure Relief Valve Operation)

18.1 psia (124.8 kPa) max. (Ground Pressurization Test)

Reduced cabin pressure 10.2 ± 0.5 psia (70.3 ± 3.4 kPa) (±0.2 psia (1.4 kPa) dynamic operating range, ±0.3 psia (±2.1 kPa) sensor bias error)


Nominal Operating Pressure
See Figure 5-1


Oxygen Partial Pressure
See Figure 5-1


Nitrogen Partial Pressure
See Figure 5-1


ISS Cabin Rate of Pressure Change
Reference paragraph 4.8 of this document.

TO:

Table 5-I  ENVIRONMENTAL CONDITIONS3 (Sheet 1 of 2)

ENVIRONMENTAL CONDITION
VALUE

Atmospheric Conditions



Pressure Extremes
0 to 104.8 kPa (0 to 15.2 psia)


ISS Cabin Pressure



Middeck Cabin Pressures




15.2 psia (104.8 kPa) max. on orbit (Pressure Relief Valve Operation)

18.1 psia (124.8 kPa) max. (Ground Pressurization Test)

Reduced ISS cabin pressure 10.2 psia

Reduced cabin pressure 10.2 ± 0.5 psia (70.3 ± 3.4 kPa) (±0.2 psia (1.4 kPa) dynamic operating range, ±0.3 psia (±2.1 kPa) sensor bias error)


Middeck Cabin O2 Concentration
25.9% at 14.7 +0.2 psia
30% maximum at 10.2 psia


Contingency Hole in Middeck Cabin (payload 

required to be powered off)
32.0% at 8 psia


Nominal Operating Pressure
See Figure 5-1


Oxygen Partial Pressure
See Figure 5-1


ISS Cabin Reduced Pressure O2 

Concentration
30% maximum at 10.2 psia


Nitrogen Partial Pressure
See Figure 5-1


ISS Cabin Rate of Pressure Change
Reference paragraph 4.8.1 of this document.

FROM:

5.3.1.1.1
Payload Front Surface Temperature

The EXPRESS Rack payload shall be designed not to exceed an average front surface temperature limit of 37 °C (98.6 °F) and partial limit surface (not to exceed 1 ft2) temperature limit of 48.9 °C (120 °F) for each payload surface.

TO:

5.3.1.1.1
Payload Front Surface Temperature

The EXPRESS Rack payload shall be designed not to exceed an average front surface temperature limit of 37 °C (98.6 °F) with a maximum temperature limit not to exceed 45 ºC (113 ºF).

FROM:

5.3.1.1.2
Cabin Air Heat Leak

The sensible heat leak to the cabin air from the EXPRESS Rack payload either alone or together with the other EXPRESS Rack payloads simultaneously active shall not exceed TBD#15.

TO:

5.3.1.1.2
Cabin Air Heat Leak

The sensible heat leak to the cabin air from the EXPRESS Rack payload either alone or together with the other EXPRESS Rack payloads simultaneously active shall not exceed the values in Table 5-VIII.

FROM:

5.3.1.3.1.2
ISIS Drawers

ISIS avionics air is not ducted to the drawer air inlets.  Figure 3-18 illustrates the location of the ISIS drawer air inlets and outlets.  Drawer payloads intake air from the rear open volume of the EXPRESS Rack.  The drawer supply air temperature will be driven by the specific payload complement and, under worst-case conditions, the air temperature could reach 120 °F.  Drawer payloads should be limited to water cooled, passively cooled stowage, or hardware compatible with elevated temperatures.

TO:

5.3.1.3.1.2
ISIS Drawers

ISIS avionics air is not ducted to the drawer air inlets.  Figure 3-19 illustrates the location of the ISIS drawer air inlets and outlets.  Drawer payloads intake air from the rear open volume of the EXPRESS Rack.  The drawer supply air temperature will be driven by the specific payload complement and, under worst-case conditions, the air temperature could reach 95 °F.  Drawer payloads should be limited to water cooled, passively cooled stowage, or hardware compatible with elevated temperatures.

FROM:

5.3.1.3.2
Air Supply Temperature

The payload hardware shall be compatible with an air temperature within the range of TBD#36 via the AAA (temperature is dependent on the sub-rack payloads operating).  Note:  Internal temperature sensors in the payload hardware (even though not required) will enhance the determination of the actual/real-time temperature due to air mixing and configuration changes in the EXPRESS Rack.

TO:

5.3.1.3.2
Air Supply Temperature

The payload hardware shall be compatible with an air temperature within the range of 65 to 85 ºF (18.3 to 29.4 ºC) via the AAA (temperature is dependent on the sub-rack payloads operating).  Note:  Internal temperature sensors in the payload hardware (even though not required) will enhance the determination of the actual/real-time temperature due to air mixing and configuration changes in the EXPRESS Rack.

ADD:

5.3.1.3.7
Payload Limitations on Heat Conducted to Structure

All payload internal temperature requirements shall be met by heat rejection to only the cooling water loops and avionics air cooling circulated through the payload.  Payloads do not need to be designed to be thermally isolated from the rack structure.  Payloads shall not design to account for conducting payload heat to the rack structure.
FROM:

5.3.1.4.2.1
Bay 3A Standard Air Flow Capability

The standard orbiter air flow rate capability for an individual middeck payload shall be 18 or 36 cfm.  Alternate air flow conditions are possible by unique orificing.  The amount of air available will be dependent upon the total orbiter payload manifest.

TO:

5.3.1.4.2.1
Bay 3A Standard Air Flow Capability

The standard orbiter air flow rate capability for an individual middeck payload will be 18 or 36 cfm.  Alternate air flow conditions are possible by unique orificing.  The amount of air available will be dependent upon the total orbiter payload manifest.

FROM:

5.3.1.5
Water Cooling Interface Requirements

The EXPRESS Rack provides two interface connections to the ISS moderate temperature water loop.  A total of TBD#36 lb/hr is available and will be suballocated to each payload by the rack integrator.

TO:

5.3.1.5
Water Cooling Interface Requirements

The EXPRESS Rack provides two interface connections to the ISS moderate temperature water loop.  A total of 200 lb/hr is available and will be suballocated to each payload by the rack integrator.

FROM:

5.3.1.1
Passive Cooling

Payloads that generate waste heat and do not incorporate a method of rejecting this heat to the EXPRESS Rack cooling loop(s) (e.g., moderate water loop, avionics air, etc.) by means of a fan or other heat rejection device will be constrained to the following maximum continuous heat load:

Heat rejection to the cabin air for a standard middeck-type locker shall be equal to or less than:  [image: image48.wmf]Payload Total Power (kW) x 500 W

13 kW

.

Note:  For reference, the heat load for a standard (i.e., middeck) stowage locker is limited to 60 W in the Shuttle middeck.  Real-time constraints will be used to determine payload operating times and allowable cabin heat dissipation.  The above value is for the entire EXPRESS Rack and will be suballocated and includes radiated heat and heat exhausted via a PD fan to the cabin.  The “300-W maximum” may increase to “1-kW maximum” due to ISS cooling system reconfigurations.

TO:

5.3.1.1
Passive Cooling

Payloads that generate waste heat and do not incorporate a method of rejecting this heat to the EXPRESS Rack cooling loop(s) (e.g., moderate water loop, avionics air, etc.) but reject to the cabin by means of a fan or other heat rejection device will be constrained:

Note:  For reference, the heat load for a standard (i.e., middeck) stowage locker is limited to 60 W in the Shuttle middeck.  Real-time constraints will be used to determine payload operating times and allowable cabin heat dissipation.  The cabin dissipation value is for the entire EXPRESS Rack, may be suballocated and includes radiated, convected and heat exhausted via a PD fan to the cabin.

FROM:

5.3.1.2.1
Convective Heat Transfer Coefficient

The ISS design value for the convective heat transfer coefficient from the payload enclosure to the cabin environment is 0.20 Btu/hr °F ft2 for 14.7 psia or 0.17 Btu/hr °F ft2 for 10.2-psia cabin pressure.  These values shall be used in thermal analysis/testing.

TO:

5.3.1.1.3
Convective Heat Transfer Coefficient

The ISS design value for the convective heat transfer coefficient from the payload enclosure to the cabin environment is 0.20 Btu/hr °F ft2 for 14.7 psia or 0.17 Btu/hr °F ft2 for 10.2-psia cabin pressure.  These values shall be used in thermal analysis/testing.

FROM:

5.3.1.2
Cabin Air Cooling

The cabin air will only cool the small amount of heat radiated into the cabin by powered equipment.

TO:

5.3.1.2
Active Cabin Air Cooling/Heating Interface

The cabin air will only cool the small amount of heat radiated and convected into the cabin by powered equipment.

FROM:
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fIGURE 5-7  MODERATE TEMPERATURE WATER LOOP PHYSICAL INTERFACE

TO:
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figure 5-7  moderate temperature water loop physical interface

FROM:

5.3.1.5.2
Fluid Use 

A.
Payloads which connect to EXPRESS Rack water cooling system shall use fluids that meet the requirements specified in Table 5-VI.

B.
Payloads which connect to EXPRESS Rack water cooling systems shall meet the fluid system cleanliness levels specified in Table 5-VII.

C.
Payloads using EXPRESS Rack water cooling systems must use internal materials that are compatible according to MSFC-SPEC-250, Table III, or that shall not create a potential greater than 0.25 V with the ISS system internal materials due to a dissimilar metal couple.

TO:

5.3.1.5.2
Fluid Use

A. Payloads which connect to EXPRESS Rack water cooling system shall use fluids that meet the requirements specified in Table 5-VI.

B. Payloads which connect to EXPRESS Rack water cooling systems shall meet the fluid system cleanliness levels specified in Table 5-VII.

C. Payloads using EXPRESS Rack water cooling systems must use internal materials that are compatible according to MSFC-SPEC-250, Table III, or that shall not create a potential greater than 0.25 V with the ISS system internal materials due to a dissimilar metal couple.

D. The integrated racks connected to the Lower Temperature Loop (LTL) or MTL shall be composed of wetted materials that do not include alloys with greater than 50 percent aluminum nor alloys with greater than 5 percent copper.  The LTL and MTL heat transport fluid is designed for use with stainless steel, nickel base and titanium alloys.

E. The integrated rack systems connected to the LTL or MTL nonmetallic wetted surfaces shall be composed of materials that are nonnutrient to fungal growth inside the LTL or MTL systems.

F. Integrated racks connected to the MPLM LTL shall maintain the leakage requirements as specified in paragraph 5.3.1.5.7 for 72 hours when exposed to 100 percent Freon-21 or 100 percent HCFC-124 in the MPLM coolant water.

FROM:

5.3.1.5.3
Water Quantity

Payloads shall have a maximum water volume of TBD#17 liters.

TO:

5.3.1.5.3
Water Quantity

Payloads shall have a maximum water volume of 3.7 liters.

FROM:

5.3.1.5.4
Thermal Expansion

Water-cooled payloads shall be delivered on orbit fully charged with water as specified in SSP 30573 and allow for thermal expansion between 61 °F (16 °C) and 115 °F (46 °C).

TO:

5.3.1.5.4
Thermal Expansion

Water-cooled payloads shall be delivered on orbit fully charged with water as specified in SSP 30573 and allow for thermal expansion between 61 °F (16 °C) and 115 °F (46 °C) and be equipped with a suitable concept or expansion device that shall not actuate at a pressure less than 80 psia (552 kPa) (TBC) while connected to the EXPRESS Rack or ITCS.  Note:  Transportation temperature ranges are from 35 ºF (1.67 ºC) to 120 ºF (48.9 ºC).
FROM:

5.3.1.5.6
QD Air Inclusion 

Payload-provided QD air inclusion shall be less than or equal to .30 cubic centimeters (cc) maximum per mate or demate.

TO:

5.3.1.5.6
QD Air Inclusion 

Payload-provided QD air inclusion shall be less than or equal to .30 cubic centimeters (cc) maximum per mate/demate cycle.

FROM:

Table 5-VI  Heat transport fluid (internal active thermal control) (Sheet 1 of 2)

5.
The pH specification for the coolant while operating in the Internal Active Thermal Control (IATC) loop will be in the band of 8.8 to 10.1.  Capability to sample during operation is expected.

TO:

Table 5-VI  Heat transport fluid (internal active thermal control) (Sheet 1 of 2)

5.
The pH specification for the coolant while operating in the Internal Active Thermal Control (IATC) loop will be in the band of 8.8 to 10.1.

FROM:

5.3.1.5.8
Water Coolant Flow Rate

Payloads requiring water cooling system shall be designed to a value within the following available range:  TBD#36.

TO:

5.3.1.5.8
Water Coolant Flow Rate

Payloads requiring water cooling system shall be designed to a value within the following available range:  50 to 200 lbm/hr, based on 0.0975 lbm/hr water flow per watt.

FROM:

5.3.1.5.9
Water Coolant Supply Temperature

Payloads shall be compatible with water cooling system water supplied at a non-selectable temperature within the following range:  TBD#36.

TO:

5.3.1.5.9
Water Coolant Supply Temperature

Payloads shall be compatible with water cooling system water supplied at a non-selectable temperature within the following range:  61 to 73.4 ºF (16.1 to 23 ºC).

FROM:

5.3.1.5.11
Maximum Water Coolant System Pressure

Payloads shall be compatible with the water coolant system loop MDP of 121 psia (689.5 kPa) with safety factors in accordance with SSP 52005, paragraph 5.1.3.

TO:

5.3.1.5.11
Maximum Water Coolant System Pressure

Payloads shall be compatible with the water coolant system loop MDP of 121 psia (834 kPa) with safety factors in accordance with SSP 52005, paragraph 5.1.3.

FROM:

5.3.2
APM/JEM/CAM Unique Thermal Control Interface Requirements

The EXPRESS Rack payload shall not exceed the allowable cabin air heat load capacity requirements limits of Table 5-VIII.

Table 5-VIII  cabin air heat load capacity requirements


ISS LAB





APM
USL
JEM
CAM

Integrated EXPRESS Rack
500 W
500 W
250 W
TBD#18

EXPRESS Rack 
Payload
45
45
20
TBD#18

TO:

5.3.2
USL/APM/JEM/CAM Unique Thermal Control Interface Requirements

The combined EXPRESS Rack cabin air heat loads (including payloads) shall not exceed the allowable heat load capacity requirements limits of Table 5-VIII.

Table 5-VIII  cabin air heat load capacity requirements


ISS LAB





APM
USL
JEM
CAM

All racks total in Module
500 W
500 W
250 W
500 W

Integrated EXPRESS Rack
38 W
38 W
19 W
38 W

FROM:

5.4.6
Leak Rate (USL, APM, JEM)

The total allowable leakage by the payload equipment shall be less than 1 x 10-5 sccs of GHe at 40 psia equivalent at 70 ± 5 °F (18 to 23.9 °C). 

TO:

5.4.6
Leak Rate (USL, APM, JEM)

The total allowable leakage by the payload equipment including payload provided quick disconnect and hoses shall be less than 5 x 10-4 sccs of GHe at 40 psia equivalent at 70 ± 5 °F (18 to 23.9 °C). 

FROM:

5.4.7.1
Acceptable Gases (USL, APM, JEM)

Gases compatible with the ISS VES are listed in Table 5-X, Acceptable Gases.  A payload shall assess expected exhaust gases against this list.  If the gas is not included, the PD shall show compatibility with the ISS.

TO:

5.4.7.1
Acceptable Gases (USL, APM, JEM)

A. Gases compatible with the ISS VES are listed in Table 5-X, Acceptable Gases.  A payload shall assess expected exhaust gases against this list.  If the gas is not included, the PD shall show compatibility with the ISS.

B. Payload exhaust gases vented to the ISS VES shall be non-reactive with other vent gas mixture constituents.

C. Payloads venting to the ISS VES shall provide a means of removing gases that would adhere to the ISS VES tubing walls at a wall temperature of 40 ºF (4 ºC) and at a pressure of 10-3 torr.

D. Payloads venting to the ISS VES shall remove particulates that are larger than 100 micrometers in size from vent gases.

FROM:

[image: image52.png]TABLE 5-X ISS ACCEPTABLE EXHAUST GASES

WASTE GAS3

Nitrogen

Cabin Air'. 2

Noble Gases

Carbon Dioxide

Carbon Monoxide (not to exceed 0.08% by volume)
Oxygen (not to exceed 30% by volume)

Hydrogen (not to exceed 25% of the Lower Explosive Limit)
Methane (not to exceed 25% of the Lower Explosive Limit)

Sulfur Hexafluoride

Mixtures of these gases (not to exceed 25% of the Lower Explosive Limit)

NOTES:

1. Vented ISS cabin air will contain small percentages of additional
gases at up to the maximum levels defined in SSP 41000, Table VII
Spacecraft Maximum Allowable Concentrations (SMAC), and NHB
8060.1, Appendix D.

2. Cabin air particulates are limited to levels identified in SSP 41000,
Section 3.2.1.1.1.15, Capability: Control Internal, Carbon Dioxide,
and Contaminants.

3. Gases listed in Table 5-X are a compilation of all ISS laboratories.
4. The volume which must be used in calculations is TBD#19.




TO:

TABLE 5-X  ISS ACCEPTABLE EXHAUST GASES



Gas

Max Concentration
ISS Laboratories
Additional Constraints



USL
JEM
APM


Nitrogen
100%
X
X



Cabin Air
100%
X
X



Noble Gases
100%
X
X



Carbon Dioxide
100%
X
X



Carbon Monoxide
not more than 0.08% by volume
X
X

Note 3

Oxygen
not more than 30% by volume
X
X



Hydrogen

X
X



Methane

X
X



Sulfur Hexafluoride
100%
X
X



Mixtures of these Gases

X
X

Note 2

Trace Gas Contaminants
Less than the higher of 5 ppm or the SMAC value.

X



Notes:

1.
Vented cabin air will contain small percentages of additional gases at up to the maximum levels defined in SSP 41000, Table IX, Spacecraft Maximum Allowable Concentrations (SMAC), and NHB 8060.1B, Appendix D.  Cabin air particulates are limited to levels identified in SSP 41000, paragraph 3.2.1.1.1.15, Capability:  Control Internal Carbon Dioxide and Contaminants.

2.
Combinations of all gases must be analyzed and are constrained as specified to paragraph 5.4.7.1B, this table only represents the gases that are compatible with the USL VES wetted materials.

3.
Maximum Concentration of carbon monoxide in the USL is 100%.

ADD:

5.4.8
Utility Control

The PD shall incorporate an isolation valve within the payload design.  If a manual isolation valve is used, it shall be accessible from the front of the rack.

FROM:
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TO:
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figure 3-8  vaccum exhaust system physical interface

FROM:
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TO:
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figure 5-9  gn2 physical interface

FROM:

5.5.6
Leak Rate

The total allowable leakage by the PD equipment shall be less than 1 x 10-5 sccs of GHe at 200 psia equivalent at 70 ± 5 °F (18 to 23.9 °C).

TO:

5.5.6
Leak Rate

The total allowable leakage by the PD equipment including payload provided quick disconnect and hoses shall be less than 8 x 10-3 sccs of GHe at 200 psia equivalent at 70 ± 5 °F (18 to 23.9 °C).

FROM:


6.2.1.2
Input Impedance

The output resistance for each of the power outputs of the EXPRESS Rack is defined in Table 6-I.  The powered payload shall have input impedance 3 dB greater than the applicable output resistance value. 


TO:

6.2.1.2
Input Impedance

The output resistance for each of the power outputs of the EXPRESS Rack is defined in Table 6-I.  The powered payload shall have input impedance 3 dB greater than the applicable output resistance value. 


FROM:

6.2.1
28-Vdc Power and Voltage

The EXPRESS Rack provides 28 + 1.5/-2.5 Vdc power to the payloads which are integrated into the rack.  

TO:

6.2.1
28-Vdc Power and Voltage

The EXPRESS Rack provides 28 + 1.5/-3.0 Vdc power to the payloads which are integrated into the rack.  

FROM:

6.2.2.1
Overload Protection Device

TO:

6.2.2.1
Overload Protection Device

The payload shall provide an overload protection device in the power input lines.

FROM:
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TO:

[image: image59.png]DC-DC CONVERTER OUTPUT OPERATIONAL ENVELOPE

CONVERTER OUTPUT STEADY STATE LIMITS'
TRANSIENT RESPONSE 28 Vdc (+1.5/-3.0 Vdc)

Lt
2
5
]
>
=
2
a
=
o ]
o]
O
&)

0.0 50.0
NOTES: (x10.0 msec)
1. Includes worst case EXPRESS Rack-provided cable losses.
2. Converter failures shall not allow voltage to exceed 31.5 Vdc.
3. Transient onset is defined as the instance Vout exceeds the steady state
boundaries (25.0 to 29.5 Vdc).

TIME FROM ONSET OF TRANSIENT, MILLISECONDS

FIGURE 6-4 1-A TO 20-A (PAYLOAD CURRENT DRAW), 28 + 1.5/-3.0 VDC OUTLET
CHARACTERISTIC




FIGURE 6-4  1-A TO 20-A (PAYLOAD CURRENT DRAW), 28 VDC OUTLET CHARACTERISTIC

FROM:

[image: image60.png]TABLE 6- EXPRESS RACK POWER PERFORMANCE VALUES

POWER PARAMETER LIMITS/RATING [ vawe |

Output Resistance +28 + 0.5/-2.0 Vdc/20 A 22.0 mohms

Reverse Current Peak -t < 10 pusec

600 A
Peak - t < 10 psec/All Ratings

450 A

Steady-State (t > 1 sec)/All Ratings 2A

Reverse Energy 5.0A

10.0A
15.0A
20.0A

4 Joules
4 Joules
4 Joules

4 Joules
NOTE:

1. Temperature reference is 25 °C.




TO:

[image: image61.png]TABLE 6-1 EXPRESS RACK POWER PERFORMANCE VALUES

POWER PARAMETER LIMITS/RATING VALUE

Output Resistance +28 + 0.5/-2.0 Vdc/20 A 30.0 mohms

Reverse Current Pulse t < 10 usec 600 A

Peak t < 1 msec/All Ratings 450 A

Steady-State (t > 1 sec)/All Ratings 2A

Reverse Energy 50A

10.0 A
15.0A
20.0 A

4 Joules
4 Joules
4 Joules
4 Joules

NOTE:

1. Temperature reference is 25 °C.




FROM:
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NOTES:

I^2 x t integration of the trip curves has a tolerance of +/-10%.

1.

The current limit is 32.0 A +/-10%.

The current limit shown is defined for a capacitor load charge.  In a direct short condition the actual trip

For a progressive short in which the change in current has a slow rise time, an absolute maximum current

limit of 2 times the normal current limit is provided.  The time to trip for this condition is dictated by the

I^2 x t trip limit.

Final current limit is obtained within 100 microseconds and the initial current limit is a maximum of 2 times

2.

3.

time is 1/2 of the values shown.

4.

the final.

5.


TO:

[image: image63.wmf]
NOTES:

1. Current limit region shown above is defined for a capacitor load charge.  In a direct short condition the actual trip time is ½ of the values shown.

2. For a progressive short in which the change in current has a slow rise time, an absolute maximum current limit of 2.5 times the normal current limit is provided.  The time to trip for this condition is dictated by the I2 x t trip limit.

3. Final current limit is obtained within 100 µsecs and the initial current limit is a maximum of 2 times the final.

4. The current limit is 39.0 A +20%.

5. The trip values for the long-duration portion of the trip curves are a nominal 120% of range.

FIGURE 6-6  SSPCM TRIP CURVE

FROM:
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TO:
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figure 6-7  maximum ripple voltage spectral components for 28 vdc interface (sspcm output)

ADD:
6.2.3
Current Limiting

D.
Payloads that require multiple power inputs or more power than can be provided by a single power output may use more than one 28-Vdc output.  The payload shall provide isolation (minimum of 1.0 megohm) of the 28-Vdc outputs such that the power and return lines from each 28-Vdc source are isolated from each other.

FROM:

6.4
RIPPLE AND TRANSIENT SPIKE (REPETITIVE) LIMITS - ISS

Ripple and transient spike limits for electrical power provided by the Shuttle/middeck at the indicated interfaces will not exceed the voltage values specified in the following paragraphs.

TO:

6.4
RIPPLE AND TRANSIENT SPIKE (REPETITIVE) LIMITS - ISS

Ripple limits for electrical power provided by the Shuttle/middeck at the indicated interfaces will not exceed the voltage values specified in the following paragraphs.

FROM:

6.4.1
Startup Condition Spikes/Ripple

Startup condition spikes/ripple for electrical power provided by the EXPRESS Rack SSPCM will not exceed the voltage values shown in Figure 6-1.

TO:

6.4.1
Startup Condition Spikes

Startup condition spikes for electrical power provided by the EXPRESS Rack SSPCM will not exceed the envelope shown in Figure 6-4.

FROM:

6.4.2
In-Flight dc Power Transient Spikes (Repetitive)

In-flight dc power transient spikes (measured differential mode) will not exceed twice the line voltage relative to the line voltage for either positive or negative transients as defined in SSP 30237, CS06.  The payload equipment shall be compatible with this specification.

TO:

6.4.2
Differential Mode PARD (Noise/Ripple)

The differential mode Periodic and Random Deviation (PARD) will not exceed 1.0 volt peak-to-peak composite value for no load to full load over a measurable bandwidth from dc to 20 MHz.  The payload shall be compatible with these characteristics.

FROM:

6.5.2.2
Safety-Critical Circuits

Safety-critical circuits are any electrical circuits that are used to control a hazard (except for power supply/control circuits).  For EXPRESS Rack payloads with safety-critical circuits, the following specific requirements will apply:

B.
EXPRESS Rack payload safety-critical circuits shall meet the margins defined in “C” below, for the conducted susceptibility limits specified in paragraph 7.3.1, and the radiated susceptibility limits specified in SSP 30237, paragraph 3.2.4.

TO:

6.5.2.2
Safety-Critical Circuits

Safety-critical circuits are any electrical circuits that are used to control a hazard.  For EXPRESS Rack payloads with safety-critical circuits, the following specific requirements will apply:

B.
EXPRESS Rack payload safety-critical circuits controlling catastrophic hazards shall meet the margins defined in “C” below, for the conducted susceptibility limits specified in paragraph 7.3.1, and the radiated susceptibility limits specified in SSP 30237, paragraph 3.2.4.

FROM:

6.5.2.3
Electrical Hazards

Payload EPCE shall meet the applicable electrical design requirements as specified in SSP 50005, paragraph 6.4, for protection of the flight crew.

TO:

6.5.2.3
Electrical Hazards

Electrical equipment other than bioinstrumentation equipment will incorporate the following controls as specified below:

A. If the exposure condition is below the threshold for shock (i.e., below maximum leakage current and voltage requirements as defined within this section), no controls are required.  Non-patient equipment with internal voltages not exceeding 30 Vrms or dc nominal (32 Vrms or dc maximum) will contain potentials below the threshold for electrical shock.

B. If the exposure condition exceeds the threshold for shock, but is below the threshold of the let-go current profile (critical hazard) as defined in Table 6-II, two independent controls (e.g., a safety (green) wire, bonding, insulation, leakage current levels below maximum requirements) shall be provided such that no single failure, event, or environment can eliminate more than one control.

C. If the exposure condition exceeds both the threshold for shock and the threshold of the let-go current profile (catastrophic hazardous events) as defined in Table 6-II, three independent controls shall be provided such that no combination of two failures, events, or environments can eliminate more than two controls.

D. If two dependent controls are provided, the physiological effect that a crewmember experiences as a result of the combinations of the highest internal voltage applied to or generated within the equipment and the frequency and waveform associated with a worst-case credible failure shall be below the threshold of the let-go current profile as defined in Table 6-II.

E. If it cannot be demonstrated that the hazard meets the conditions of paragraph A, B, or C above, three independent hazard controls shall be provided such that no combination of two failures, events, or environments can eliminate more than two controls.

Note:  Guidelines for crew safety with respect to electrical hazards of bioinstrumentation devices are given in Appendix Y of JSC 20483, “JSC Institutional Review Board Guidelines for Investigators Proposing Human Research for Space Flight and Related Activities.”

ADD:

table 6-II
let-go current profile 
threshold versus frequency




FREQUENCY (Hz)
MAXIMUM TOTAL PEAK CURRENT (ac + dc components combined) (milliamperes)

15
8.5

2000
8.5

3000
13.5

4000
15.0

5000
16.5

6000
17.9

7000
19.4

8000
20.9

9000
22.5

10000
24.3

50000
24.3

(Based on 99.5 Percentile Rank of Adults

FROM:

6.6.3
Electrical Connector Mating/Demating (Powered)

If paragraph 6.6.2 is not feasible, the payload shall comply with the requirements for mating/demating of powered connectors specified in NSTS 18798, MA3-94-002.

B.
Connector interfaces categorized as high-power connectors shall meet the following requirements (high-power connector interfaces are those that do not limit the short circuit outputs to less than 500 mA or have an open-circuit output voltage of greater than 32 V):

(2)
An additional design feature shall provide either (a) an additional inhibit upstream of the connector or (b) a reduction of load current to less than 3 A at 32 V or less than 500 mA at voltages above 32 V.  Status verification is not required for either (a) or (b). 

TO:

6.6.3
Electrical Connector Mating/Demating (Powered)

If paragraph 6.6.2 is not feasible, the payload shall comply with the requirements for mating/demating of powered connectors specified in NSTS 18798, MA2-97-003.

B.
Connector interfaces categorized as high-power connectors shall meet the following requirements (high-power connector interfaces are those that do not limit the short circuit outputs to 16 W or less or have an open-circuit output voltage of greater than 32 V).  (Items (2), (3), and (4) apply only to payloads that generate voltages greater than 32 V):

(2) The powered side (upstream) connector shall have a grounded backshell.

(3) When mating/demating recessed connectors (e.g., connectors attached to equipment that will be remote from the crew such as back-of-the-rack when the connectors are mated/demated), a design feature for the grounding of the case shall be maintained while mating/demating the connector.

(4) Payloads that are reconfigured such that their fault bond is disturbed during mate/demate operations, shall require either redundant fault bonds to grounded structure or a post-installation test to verify a good fault bond has been established prior to payload power activation.

FROM:

6.6.4
Electrical Connector Mismating Prevention 

B.
Payload equipment, for which mismating or cross-connection may damage ISS-provided equipment, plugs, and receptacles (connectors), shall be selected and applied such that they cannot be mismated or cross-connected in the intended system as well as adjacent systems.  Although identification markings or labels are required, the use of identification alone is not sufficient to preclude mismating.  

C.
For all other payload connections, combinations of identification, keying and clocking, and equipment test and checkout procedures shall be employed at the payload’s discretion to minimize equipment risk while maximizing on-orbit operability.  

TO:

6.6.4
Electrical Connector Mismating Prevention 

B.
Payload equipment plugs and receptacles (connectors), which when mismated or cross-connected may damage ISS-provided equipment, shall be selected and applied such that they cannot be mismated or cross-connected in the intended system as well as adjacent systems.  Although identification markings or labels are required, the use of identification alone is not sufficient to preclude mismating.  

C.
For all other payload connections, the use of combinations of identification, keying and clocking, and equipment test and checkout procedures shall be employed at the payload’s discretion to minimize equipment risk while maximizing on-orbit operability.  

FROM:

6.6.6
Power Connector/Front Panel Labeling

This label shall be configured as a warning label per the requirements of paragraph 12.5.5.11.

TO:

6.6.6
Power Connector/Front Panel Labeling

This label shall be configured as a warning label per the requirements of Appendix E.

FROM:

7.3
Electromagnetic Compatibility

Payloads that are powered during transportation on board the Shuttle shall meet the EMC requirements of NSTS 21000-IDD-MDK, paragraphs 8.2 and 8.3.  EMC requirements for ISS compatibility are as follows.

TO:

7.3
Electromagnetic Compatibility

Payloads that are powered during transportation on board the Shuttle shall meet the EMC requirements of paragraphs 7.2 and 7.4.  EMC requirements for ISS compatibility are as follows.

FROM:

7.3.1
Emission and Susceptibility Limits and Test Methods

These requirements apply to payload electronic, electrical, electromechanical equipment, and subsystems emissions and susceptibilities.  Approval of design procedures and techniques does not relieve the supplier of the responsibility of meeting the emission and susceptibility test limits.  The threshold of susceptibility shall be determined for equipment unable to meet the susceptibility test limits.

Testing of the equipment to ensure compliance to the requirements of this document shall be performed using the test methods given in Space Station Electromagnetic Techniques, SSP 30238, as amended in SSP 52000-PVP-ERP.

TO:

7.3.1
Emission and Susceptibility Limits and Test Methods

These requirements apply to payload electronic, electrical, electromechanical equipment, and subsystems emissions and susceptibilities.  Approval of design procedures and techniques does not relieve the payload of the responsibility of meeting the emission test limits.  Tests shall be performed and data submitted for conducted and radiated susceptibility.  Conducted and radiated susceptibility test data shall be evaluated against the limits of this document. The threshold of susceptibility shall be determined for equipment unable to meet the susceptibility test limits.  Compliance with the susceptibility limits is not required; the data is for complement-level payload risk evaluation purposes.

Testing of the equipment to ensure compliance to the requirements of this document shall be performed using the test methods given in SSP 30238, Space Station Electromagnetic Techniques, as amended in SSP 52000-PVP-ERP.

FROM:

7.3.1.1
Self-Compatibility

The payload, designed in accordance with the EMC requirements, shall not malfunction, and performance shall not be degraded during EMI testing.

TO:

7.3.1.1
Compatibility

The payload, designed in accordance with the EMC requirements, shall not malfunction, and performance shall not be degraded during conductive and radiated emission EMI testing.  Payloads that do not meet the conductive and radiated susceptibility test limits shall not produce an unsafe condition or one that could result in damage to ISS equipment or payload hardware.

FROM:

7.3.1.3
Conducted Emissions

Wiring between two or more ORUs shall be exempt from the conducted emissions test requirements provided the specific ORUs are tested as a single unit.  Wiring external to the group of ORUs tested as a unit shall meet the test limit requirements of this document.

TO:

7.3.1.3
Conducted Emissions

Wiring between two or more ORUs is exempt from the conducted emissions test requirements provided the specific ORUs are tested as a single unit.  Wiring external to the group of ORUs tested as a unit shall meet the test limit requirements of this document.

FROM:

7.3.1.3.1
CE01, Conducted Emissions

CE01 is applicable only for narrowband emissions between 30 Hz and 15 kHz on dc leads which obtained power from or provided power to other equipment, distribution panels, or subsystems.

TO:

7.3.1.3.1
CE01, Conducted Emissions

CE01 is applicable only for narrowband emissions between 30 Hz and 15 kHz on dc leads which obtain power from or provide power to other equipment, distribution panels, or subsystems.

FROM:

Table 7-III  CE01 Limits

Frequency
Emissions

30 Hz - 200 Hz
110 dB above 1 µA

200 Hz - 15 kHz
Decreasing log-linearly with increasing frequency from 110 dB to 74 dB above 1 µA

The emissions shall be measured with an effective bandwidth not exceeding 100 Hz.

TO:

Table 7-III  CE01 Limits

Frequency
Emissions

30 Hz - 200 Hz
110 dB above 1 µA

200 Hz - 15 kHz
Decreasing log-linearly with increasing frequency from 110 dB to 74 dB above 1 µA

FROM:

7.3.1.3.4
CE03 Limits

Payload narrowband conducted emissions in excess of the values shown in Table 7-IV shall not appear on dc input power leads.  The limit shown in Table 7-IV is for equipment drawing 1 A or less.  For equipment drawing more than 1 A, the limit shown in Table 7-IV shall be raised 20 x log I, where I equals the total dc current used by the EUT.

TO:

7.3.1.3.4
CE03 Limits

Payload narrowband conducted emissions in excess of the values shown in Table 7-IV shall not appear on dc input power leads.  The limit shown in Table 7-IV is for equipment drawing 1 A or less.  For equipment drawing more than 1 A, the limit shown in Table 7-IV shall be raised 20 log I, where I equals the total dc current used by the EUT.

FROM:

7.3.1.3.6
CE07 Limits

Payload CE07 on/off and operating mode switching transients shall not exceed the envelope defined by the values listed in Table 7-V.  Repetitive on/off and mode switching transients shall not occur more frequently than every 100 ms.

TO:

7.3.1.3.6
CE07 Limits

Payload CE07 on/off and operating mode switching transients shall not exceed the envelope defined by the values listed in Table 7-V.  Repetitive on/off and mode switching transients shall not occur more frequently than every 100 ms.  The payload shall use the LISN shown in Figure 7-3A for CE07 testing.

FROM:

Table 7-V  CE07 limits

TIME (µA)
PERCENTAGE OF NOMINAL LINE VOLTAGE

TO:

Table 7-V  CE07 limits

TIME (µsec)
PERCENTAGE OF NOMINAL LINE VOLTAGE

ADD:
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FIGURE 7-3A  CE07 LISN

FROM:

7.3.1.4.2
CS01 Limits

The payload shall not exhibit any malfunction, degradation of performance, or deviation from specified indications beyond the tolerances indicated in the individual payload equipment specification when subjected to electromagnetic energy injected onto its power leads less than or equal to the values as shown in Table 7-VI.  The requirement is also considered met when the audio power source specified in the test method below, adjusted to dissipate 50 W in a 0.5-ohm load, cannot develop the required voltage at the EUT power input terminals, and the EUT is not susceptible to the output of the signal source.

TO:

7.3.1.4.2
CS01 Limits

Payloads shall not produce an unsafe condition or one that could result in damage to ISS equipment or payload hardware when subjected to electromagnetic energy injected onto its power leads less than or equal to the values as shown in Table 7-VI.  The requirement is also considered met when the audio power source specified in SSP 30238 adjusted to dissipate 50 W in a 0.5-ohm load cannot develop the required voltage at the EUT power input terminals, and the EUT is not susceptible to the output of the signal source.

FROM:

7.3.1.4.4
CS02 Limits

The payload shall not exhibit any malfunction, degradation of performance, or deviation from specified indications beyond the tolerances indicated in the individual payload equipment specification when subjected to 0.28 Vrms from a 50-ohm source.  The test signal shall be applied to the equipment power line near the equipment input terminals.  The requirement is also considered met under the following condition:  when a 1-W source of 50-ohm impedance cannot develop the required voltage at the EUT power input terminals, and the EUT is not susceptible to the output of the signal source.

TO:

7.3.1.4.4
CS02 Limits

Payloads shall not produce an unsafe condition or one that could result in damage to ISS equipment or payload hardware when subjected to 0.28 Vrms from a 50‑ohm source.  The test signal shall be applied to the equipment power line near the equipment input terminals.  The requirement is also considered met under the following condition:  when a 1-W source of 50-ohm impedance cannot develop the required voltage at the EUT power input terminals, and the EUT is not susceptible to the output of the signal source.

FROM:

7.3.1.4.6
CS06, Limits

The payload shall not exhibit any malfunction, degradation of performance, or deviation from specified indications beyond the tolerances indicated in the individual payload equipment specification when the test spikes, each having the waveform shown on Figure 7-4, are applied sequentially to the dc power input leads.  The values of E and t are given below.  Each spike shall be superimposed on the power line voltage waveform.

TO:

7.3.1.4.6
CS06, Limits

Payloads shall not produce an unsafe condition or one that could result in damage to ISS equipment or payload hardware when the test spikes, each having the waveform shown on Figure 7-4, are applied sequentially to the dc power input leads.  The values of E and t are given below.  Each spike shall be superimposed on the power line voltage waveform.

FROM:

7.3.1.5.3
RE02 Limits

Payload E-field emissions shall not be radiated in excess of those specified in the following paragraphs.

TO:

7.3.1.5.3
RE02 Limits

Payload E-field emissions shall not be radiated in excess of those specified in the following paragraph.

FROM:

7.3.1.5.4
Narrowband Electric Field Emissions

Payload narrowband E-field emissions shall not be radiated in excess of the following values as shown in Table 7-VII and in Figure 7-4 at the required test distance, 1 m.

TO:

7.3.1.5.4
Narrowband Electric Field Emissions

Payload narrowband E-field emissions shall not be radiated in excess of the following values as shown in Table 7-VII at the required test distance, 1 m.

FROM:

Table 7-VII  RE02 Limits

Frequency
EMISSIONS

13.5 MHz - 15.5 GHz
76 dB µV per meter

TO:

Table 7-VII  RE02 Limits

Frequency
EMISSIONS

13.5 MHz - 15.5 GHz
72 dB µV per meter

FROM:

7.3.1.6.3
RS02 Limits

The payload shall not exhibit any malfunction, degradation of performance, or deviation from specified indications beyond the tolerances indicated in the individual equipment or subsystem specification when subjected sequentially to the test spikes, shown in Figure 7-4 each having the waveform with the values of E and t as given below:

A.
Spike #1 E = ± one times the nominal line voltage, t = 10 microseconds ±20 percent.

B.
Spike #2 E = ± one times the nominal line voltage, t = 0.15 microseconds ±20 percent.

TO:

7.3.1.6.3
RS02 Limits

Payloads shall not produce an unsafe condition or one that could result in damage to ISS equipment or payload hardware when subjected sequentially to the test spikes, shown in Figure 7-4, each having the waveform with the values of E and t as given below:

A.
Spike #1 E = ± one times the nominal line voltage, t = 10 microseconds ±20 percent.

B.
Spike #2 E = ± one times the nominal line voltage, t = 0.15 microseconds ±20 percent.

Power input and output leads are exempt from this test.

FROM:

7.3.1.7.1
Applicability

RS03 is applicable for all equipment and subsystems between 14 kHz and 20 GHz.  Above 10 GHz, this requirement applies only at specific frequencies and magnitudes known to be present at the ISS.  Below 10 GHz, this requirement shall be increased only at specific frequencies and amplitudes known to be present at the ISS.  Module shielding effectiveness can be used to limit the levels applied.

TO:

7.3.1.7.1
Applicability

RS03 is applicable for all equipment and subsystems between 14 kHz and 20 GHz.  Above 10 GHz, this requirement applies only at specific frequencies and magnitudes known to be present at the ISS.  Below 10 GHz, this requirement is increased only at specific frequencies and amplitudes known to be present at the ISS.  Module shielding effectiveness can be used to limit the levels applied.

FROM:

7.3.1.7.2
RS03 Limits

The payload shall not exhibit any malfunction, degradation of performance, or deviation, from specified indications beyond the tolerances indicate in the individual equipment or subsystem specification when subjected to the radiated electric fields less that or equal to those specified herein.  Above 30 MHz, the requirement shall be met for both horizontally and vertically polarized waves.  As a minimum, the levels in Table 7-VIII apply at either the specific frequencies stated or across the ranges stated:

TO:

7.3.1.7.2
RS03 Limits

Payloads shall not produce an unsafe condition or one that could result in damage to ISS equipment or payload hardware when subjected to the radiated electric fields less than or equal to those specified herein.  Above 30 MHz, the requirement shall be met for both horizontally and vertically polarized waves.  As a minimum, the levels in Table 7-VIII apply at either the specific frequencies stated or across the ranges stated:

FROM:

Table 7-VIII  RS03 Limits

FREQUENCY/RANGE
RADIATED ELECTRIC FIELD LEVEL


400 MHz - 1 GHz

5 V/m

TO:

Table 7-VIII  RS03 Limits

FREQUENCY/RANGE
RADIATED ELECTRIC FIELD LEVEL


450 MHz - 1 GHz

5 V/m

FROM:

7.3.2.3
Corona

An analysis must be performed to verify the corona does not create damaging or destructive effects.

TO:

7.3.2.3
Corona

An analysis must be performed to verify that the corona does not create damaging or destructive effects.

FROM:

7.4.3.1
Alternating Current (ac) Magnetic Fields for EXPRESS Rack Payloads in the ISS

The generated ac magnetic fields, measured at a distance of 2.76 in (7 cm) from any equipment, shall not exceed 140 dB above 1 pT for frequencies ranging from 30 Hz to 2 kHz, then falling 40 dB per decade to 50 kHz.  Note:  This requirement must be verified per the ac magnetic field test in SSP 30238, Space Station Electromagnetic Techniques.  Note that SSP 30238 has not been released.

TO:

7.4.3.1
Alternating Current (ac) Magnetic Fields for EXPRESS Rack Payloads in the ISS

The generated ac magnetic fields, measured at a distance of 2.76 in (7 cm) from any equipment, shall not exceed 140 dB above 1 pT for frequencies ranging from 30 Hz to 2 kHz, then falling 40 dB per decade to 50 kHz.  Test shall be performed using the MIL-STD-462D RE101 method as modified in SSP 52000-PVP-ERP.
FROM:

7.4.3.2
Direct Current (dc) Magnetic Fields for EXPRESS Rack Payloads in the ISS

The generated dc magnetic fields shall not exceed 170 dBpT at a distance of 2.76 in (7 cm) from any equipment.  This applies to electromagnetic and permanent magnetic devices.  Note:  This requirement must be verified per the dc magnetic field test in SSP 30238, Space Station Electromagnetic Techniques.  Note that SSP 30238 has not been released.

TO:

7.4.3.2
Direct Current (dc) Magnetic Fields for EXPRESS Rack Payloads in the ISS

The generated dc magnetic fields shall not exceed 170 dBpT at a distance of 2.76 in (7 cm) from any equipment.  This applies to electromagnetic and permanent magnetic devices.
FROM:

7.5.1.1
Electrical Bonding of Payload Hardware

In addition, the metallic shells of all electrical connectors shall be electrically bonded to the payload equipment case or the payload equipment bulkhead mount with a dc resistance of less than 2.5 milliohms per joint. 

TO:

7.5.1.1
Electrical Bonding of Payload Hardware

In addition, the metallic shells of all external electrical connectors shall be electrically bonded to the payload equipment case or the payload equipment bulkhead mount with a dc resistance of less than 2.5 milliohms per joint. 

FROM:

7.5.1.2.1
Payload-to-EXPRESS Rack Main Bond

There are various accommodations available within the EXPRESS Rack to provide as bonding surfaces/paths for the payload user.  These are detailed below.

TO:

7.5.1.2.1
Payload-to-EXPRESS Rack Main Bond

Accommodations available within the EXPRESS Rack to provide bonding surfaces/ paths for the payload user are detailed below.  The primary power connector bond provides a class C, H, and S bond path when the payload’s power connector ground pin is bonded to the payload chassis.  The preferred method for RF bonding (Class R) is the mated/faying surface bond.  When this is not possible, the payload may use a RF bond strap as described below.
FROM:

7.5.1.2.1.1
Primary Payload Power Connector Bond

The bond path shall be accomplished by a single 12-AWG wire in the power connector capable of carrying a current of 24 A for payloads requiring a 20-A service or by a single 16-AWG (minimum) wire capable of carrying a current of 18 A for payloads requiring a 15-A or less service from the EXPRESS Rack power supply.  For payloads requiring Shuttle middeck power, a 12-AWG wire/pin capable of carrying a maximum current of 33 A is required when interfacing with the Middeck Utility Power (MUP) connectors J11 and J21, and a 16-AWG wire/pin capable of carrying a maximum current of 20 A is required when interfacing with other middeck connectors (i.e., J12, J13, J22, J23, and the three dc outlets M052J, M013Q, and M030F.  (Also see paragraph 8.1.3.)

Payloads that will be powered in the Shuttle middeck shall meet the middeck requirement of 0.25 milliohms at each junction of the fault bond interface.

TO:

7.5.1.2.1.1
Primary Payload Power Connector Bond

The bond path shall be accomplished by a single 12-AWG wire in the power connector capable of carrying a current of 24 A.  For payloads requiring Shuttle middeck power, a 12-AWG wire/pin capable of carrying a maximum current of 33 A is required when interfacing with the middeck 20-A service connectors.

Payloads that will be powered in the Shuttle middeck shall meet the middeck requirement of less than or equal to 0.25 milliohms at each junction of the fault bond interface.

FROM:

7.5.1.2.1.3
Payload-to-EXPRESS Rack Mated Surface Bond

All aluminum surfaces used for bonding in the payload shall be originally cleaned to bare metal, then chemically filmed per MIL-C-5541, Class 3 (gold alodine 1200LN9368 or equivalent).  The maximum resistance between the mated surfaces of the bond connection (connector to mounting base, mounting base to EXPRESS Rack, or when applicable, mounting base to payload) shall be less than or equal to 2.5 milliohms (Class R) at each junction of the fault current interface.  There are only certain places with prepared surfaces on the EXPRESS Rack backplate, so to properly utilize this option the rack integrator must be contacted.

TO:

7.5.1.2.1.3
Payload-to-EXPRESS Rack Mated Surface Bond

Removable bonds are those that are expected to be mated or demated as part of the Shuttle or EXPRESS Rack interface.  The payload-to-EXPRESS Rack mated surface bond (defined as the payload, adapter plate, or MDL surface that attaches to the EXPRESS Rack backplate) is a removable bond and shall be nickel or nickel plated per SSP 30245.  The maximum resistance between the mated surfaces of the bond connection (connector to mounting base, mounting base to EXPRESS Rack, or when applicable, mounting base to payload) shall be less than or equal to 2.5 milliohms (Class R) at each junction of the fault current bond interface.

All aluminum surfaces used for permanent bonding in the payload shall be originally cleaned to bare metal, then chemically filmed per MIL-C-5541, Class 3 (gold alodine 1200LN9368 or equivalent) or nickel plated using methods in MIL-C-26074.

FROM:

7.5.1.2.3
Electrical Bonding for Static Protection

All payload hardware elements also shall be designed to preclude the accumulation of an electrostatic charge on their surfaces.

TO:

Deleted

FROM:

7.6.4
GSE Isolation and Grounding

GSE interfacing with payloads shall have power returns isolated from payload structures by a minimum of 1 megohm, except where balanced (i.e., differential) circuits are used.

TO:

7.6.4
GSE Isolation and Grounding

GSE interfacing with payloads installed in the EXPRESS Rack/Shuttle shall have power returns isolated from payload structures by a minimum of 1 megohm, except where balanced (i.e., differential) circuits are used.

FROM:

8.1
GENERAL

Any EXPRESS Rack payload-provided cables shall meet the design requirements of Section 7.

TO:

8.1
GENERAL

Any EXPRESS Rack payload-provided cables are considered part of the payload and must meet the design requirements of Sections 6 and 7.

FROM:

Table 8-II  Alternate power interface connector for mdl or mdl replacements

Note:

1.
Previously flown (Shuttle) payloads using 16 AWG power connector may use 16 AWG wire (See paragraphs 8.1.2 and 8.1.3).

TO:

Table 8-II  Alternate power interface connector for mdl or mdl replacements

Note:

1.
Previously flown (Shuttle) payloads, using a power connector with 16-AWG contacts, may use 16-AWG wire in their interface cable with an inline protective device (such as a fuse rated at 15 A or less) to transition from 12-AWG wire to 16-AWG wire (see paragraph 8.1.2).

FROM:

8.1.3
Special Crimping

Crimping of power cable 12 AWG connector contacts to 16 AWG wires shall be in accordance with NHB 5300.4(3H).  When crimping 16 AWG wire into size 12 contacts, set crimper contact size setting for size 12 contacts.  Set wire gauge locator for size 16 AWG.  Crimp contacts using standard manufacturing method.  Tensile test shall be 37 lb minimum.

TO:

Deleted

FROM:
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NOTE:

1. Previously flown payloads may continue the use of receptacle NB0E14-12PNT2.

2. Cable lengths to be determined by the rack integrator after payloads are manifested in the rack.

3. These items are supplied by the EXPRESS Rack Program.

4. ISIS Drawers do not have the cable interfaces at rear.  Interfaces are made via “Blind” mate connectors.

5. The middeck power interfaces (MUP and ceiling outlets) are 16 AWG for all connectors except J11 and J21 which are 12 AWG.

FIGURE 8-1  TYPICAL ELECTRICAL POWER CABLE FOR EXPRESS RACK USE ONLY (MDL/MDL REPLACEMENT)

TO:
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NOTE:

1. Previously flown (Shuttle) payloads see (Table 8-II).

2. Cable lengths to be determined by the rack integrator after payloads are manifested in the rack.

3. These items are supplied by the EXPRESS Rack Program.

4. ISIS Drawers do not have the cable interfaces at rear.  Interfaces are made via “Blind” mate connectors.

5. The middeck power interfaces (MUP and ceiling outlets) are 16 AWG for all connectors except J11 and J21 which are 12 AWG.

FIGURE 8-1  TYPICAL ELECTRICAL POWER CABLE FOR EXPRESS RACK USE ONLY (MDL/MDL REPLACEMENT)

FROM:

8.2
CABLE SCHEMATICS

Power cables and interface pin/plug assignments are shown schematically in Figure 8-1.  Data cables and interface pin/plug assignments are shown schematically in Figure 8-2.

TO:

8.2
CABLE SCHEMATICS

Power cables and interface receptacle/plug assignments are shown schematically in Figure 8-1.  Data cables and interface receptacle/plug assignments are shown schematically in Figure 8-2.

FROM:

9.1.1
Signal Characteristics

Payloads using an RS-422 serial channel shall meet the interface and signal characteristics requirements of the ANSI/EIA 422B specification.  The baud rate is payload selectable and will be either 1200, 2400, 4800, 9600, 19200, or 38400 baud.

TO:

9.1.1
Signal Characteristics

Payloads using an RS-422 serial channel shall meet the interface and signal characteristics requirements of the ANSI/EIA 422B specification.  The baud rate is payload selectable and will be either 1200, 2400, 4800, 9600, 19200, or 38400 baud.  The RS-422 will use 8-bit/octet, one stop bit, and no parity as one data word.

FROM:

9.1.4
Processing Requirements

The payload shall be capable of processing up to 64 l6-bit words per 100 milliseconds.

TO:

9.1.4
Processing Requirements

The payload shall be capable of receiving, processing, and verifying the command size as described on Message Byte Count up to 64 l6-bit words per 100 milliseconds.

FROM:
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TO:
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FIGURE 9-2  TCP/IP FORMAT DEFINITION FOR ETHERNET COMMUNICATIONS

FROM:

9.2.5
Processing Requirements

The payload shall be capable of processing up to 64 16-bit words per 100 milliseconds.

TO:

9.2.5
Processing Requirements

The payload shall be capable of receiving, processing, and verifying the command size as described on Message Byte Count up to 64 16-bit words per 100 milliseconds.

FROM:

Table 9-I  command/telemetry CONNECTOR PIN ASSIGNMENTS FOR MIDDECK LOCKER PAYLOADS (Sheet 1 of 2)

Connector Type:
MS27467T15F35S
Mating Connector:
MS27468T15F35P


(Cable Connector)


(MDL Chassis)

PIN
FUNCTION
AWG
SIGNAL NAME
COMMENTS

1
Video to Liner (+)
#22
Video Signal


2
Video to Liner (-)
#22
Video Return


TO:

Table 9-I  command/telemetry CONNECTOR PIN ASSIGNMENTS FOR MIDDECK LOCKER PAYLOADS (Sheet 1 of 2)

Connector Type:
MS27468T15F35S
Mating Connector:
MS27467T15F35P


(Cable Connector)


(MDL Chassis)

PIN
FUNCTION
AWG
SIGNAL NAME
COMMENTS

1
Video to Liner (+)
#22
Video Signal (+)


2
Video to Liner (-)
#22
Video Signal (-)


FROM:

Table 9-II  command/telemetry CONNECTOR PIN ASSIGNMENTS FOR ISIS drawer payloads (Sheet 2 of 5)

PIN
FUNCTION
AWG
SIGNAL NAME
COMMENTS

55
Reserved
#22
N/A


TO:

Table 9-II  command/telemetry CONNECTOR PIN ASSIGNMENTS FOR ISIS drawer payloads (Sheet 2 of 5)

PIN
FUNCTION
AWG
SIGNAL NAME
COMMENTS

55
Analog #2 (-)
#22
Analog Signal Return 2


FROM:

Table 9-II  command/telemetry CONNECTOR PIN ASSIGNMENTS FOR ISIS drawer payloads (Sheet 3 of 5)

PIN
FUNCTION
AWG
SIGNAL NAME
COMMENTS

65
Reserved
#22
N/A


TO:

Table 9-II  command/telemetry CONNECTOR PIN ASSIGNMENTS FOR ISIS drawer payloads (Sheet 3 of 5)

PIN
FUNCTION
AWG
SIGNAL NAME
COMMENTS

65
Analog #2 (+)
#22
Analog Signal 2


FROM:

9.6
Point-to-Point Communications Bus (PPCB)

The PPCB provides hardwired communication between adjacent payloads (ISIS drawers or MDLs) within the same EXPRESS Rack.  Current pin connections which shall be used if required for the PPCB are identified in Tables 9-I and 9-II.

TO:

9.6
Point-to-Point Communications Bus (PPCB)

The PPCB provides hardwired communication between adjacent payloads (ISIS drawers or MDLs) within the same EXPRESS Rack.  The pin functions required for the PPCB shall be as defined in Tables 9-I and 9-II.

FROM:

9.7
Video

9.7.1
Payload NTSC Video Characteristics

A.
Payload NTSC video characteristics shall be in accordance with Table 9-III, NTSC Video Performance Characteristics.

B.
The interpretation shall be in accordance with EIA/TIA RS-250-C, End-to-End NTSC Video for Satellite Transmission System.

C.
Video signal to crosstalk noise, shall be in accordance with paragraph 3.19 of NTC-7.

9.7.1.1
Input Impedance

The input impedance of the payload shall be 75 ohms ± 5 ohms.

9.7.1.2
Sync Tip

The sync tip of the payload shall be 0 Vdc ± 0.05 Vdc.

9.7.1.3
Blanking Level

The blanking level for each payload shall be 0.286 ± 0.03 Vdc above sync tip.

9.7.1.4
White Reference

The reference white for the payload video signal shall be 0.714 ± 0.07 Vdc above blanking level.

TO:

9.7
Video

Payload shall provide an analog balanced differential video output signal which is derived from the single-ended video signal specified by ANSI/SMPTE 170M.  When differentially terminated in 75 ohms, the differential signal shall have the same color encoding, timing, and relative signal levels as defined by ANSI/SMPTE 170M.  The balanced differential signal shall be derived from the single-ended signal as specified in the following:

9.7.1
Payload Video Characteristics

9.7.1.1
Input Impedance

The balanced differential output shall be designed with a 75-ohm source impedance.  Each differential video input to the EXPRESS Rack shall be differentially terminated in 75 + 5 ohms with the EXPRESS Rack.

9.7.1.2
Sync Tip

The positive pin of the balanced differential output shall provide a nominal 0.5 volt peak to peak signal with sync tip (-40 IRE in SMPTE 170M) at 0 V and peak white (100 IRE in SMPTE 170M) at 0.5 V (Note:  As specified in ANSI/SMPTE 170M for color video signals, the encoded subcarrier may exceed peak white levels). 

9.7.1.3
Blanking Level

The negative pin of the balanced differential output shall provide a nominal 0.5 V peak to peak signal, in phase quadrature (inverted) to the positive output, with sync tip (-40 IRE in SMPTE 170M) at 0 V and peak white (100 IRE in SMPTE 170M) at negative 0.5 V (Note:  As specified in ANSI/SMPTE 170M for color video signals, the encoded subcarrier may exceed peak white levels).

9.7.1.4
White Reference

The balanced differential output shall have no more than a ( 0.1 VDC common mode component measured with respect to the input ground reference pin.

ADD:

9.7.2
Deviations to Video Standard

SMPTE 170M specifies very tight tolerances on video timing and signal levels.  The actual video performance requirements for a payload source will be determined by the intended use by that individual payload.  Where individual payload video performance requirements are less stringent, the following deviations are permitted to relax required video tolerances:

A.
The video source may provide a monochrome video signal, which contains no color burst.

B.
The video source may provide a color video signal in which the phase of color burst is not defined with respect to the leading edge of horizontal sync.  

C.
The video source may provide a color video signal in which the frequency of color subcarrier deviates from nominal as specified in ANSI/SMPTE 170M by up to ( 100 parts per million, provided that the rate of change of subcarrier frequency does not exceed 0.1 Hz per second.

D.
The video source may provide a video signal in which the timing of horizontal and vertical synchronization pulses deviates from nominal as specified in ANSI/SMPTE 170M by up to ( 100 parts per million, provided that the rate of change of horizontal or vertical timing does not exceed 0.3 parts per million per second.

E.
The video source may relax the tolerance specified in ANSI/SMPTE 170M on the relative amplitudes of sync tip and peak white to -40 ( 4 IRE and 100 ( 10 IRE respectively. 

FROM:

9.7.2
Connector/Pin Interface

TO:

9.7.3
Connector/Pin Interface

FROM:

10.2.1
Work Surface Specularity

Payload work surface specularity shall not exceed 20 percent.

TO:

10.2.1
Work Surface Specularity

Payload work surface specularity shall not exceed 20 percent.  Paints listed in Table 12-I meet this requirement.

FROM:

SECTION 11, LAPTOP COMPUTERS AND SOFTWARE

There are three laptop computers available for the payload to use.  They are described There are three laptop computers available for the payload to use.  They are described in the following paragraphs.  Payloads are not allowed to utilize/manifest their own laptop.  The software which interfaces to the payload is also identified in the subsequent paragraphs.

The Payload and General Support Computer (PGSC) is primarily to be used in the Shuttle (middeck or flight deck).  The Portable Computer System (PCS) is the primary laptop interface with the ISS subsystems.  The PCS does not physically interface with the EXPRESS Rack or payload nominally.  The EXPRESS Rack Laptop (LAP) is the primary payload interface with the EXPRESS Rack RIC and the payloads within an EXPRESS Rack.  

11.1
PAYLOAD AND GENERAL SUPPORT COMPUTER

PGSC utilization, operations, and constraints are defined in NSTS 21000-IDD-PSC.  Payloads using the PGSC shall comply with the applicable requirements in NSTS 21000-IDD-PSC and the requirements in Section 11.1.

11.1.1
PGSC Electrical Power Characteristics

11.1.1.1
Payload-Powered PGSC

The PGSC may be powered through the payload which is specified in paragraph 5.6 of NSTS 21000-IDD-PSC.  Note:  The power table in the payload-unique EIA must include PGSC requirements.

11.1.1.2
Orbiter-Powered PGSC

The PGSC may obtain electrical power through available Shuttle middeck outlets as specified in paragraph 9.1 of NSTS 21000-IDD-MDK.  Electrical power requirements and interface characteristics for the PGSC are specified in paragraph 5.2 of NSTS 21000-IDD-PSC.

11.1.2
PGSC Communication/Power Interfaces Cables

11.1.2.1
RS-232 Communication Cables (Orbiter PGSC)

The RS-232 cables, connectors, and pin functions for payload usage shall be as defined in paragraph 7.2.1 of NSTS 21000-IDD-PSC.

11.1.2.2
RS-422 Communication Cables (Orbiter PGSC)

The RS-422 cables, connectors, and pin functions for payload usage shall be as defined in paragraph 7.2.2 of NSTS 21000-IDD-PSC.

11.1.2.3
Power Cables (Orbiter PGSC)

Dc power cables, connectors, and pin functions shall be per paragraph 7.1 of NSTS 21000-IDD-PSC.

11.1.3
Software (Orbiter PGSC)

All unique payload software and applications used on the PGSC will be payload provided.  The payload may use standard 3.5-in floppy diskettes, replaceable hard drives, or Personal Computer Memory Card International Association (PCMCIA) cards, but this is dependent on the exact PGSC model available in inventory at the time of request.  The PD shall show compatibility of these User accessories with the PGSC model to be used.  It is recommended that the payload make arrangement to allow for testing the experiment hardware with the intended software installed in the PGSC.

11.2
EXPRESS Rack LapTop

The EXPRESS Rack laptop is used to display EXPRESS Rack facility subsystem status and communicate with payload hardware elements within the EXPRESS Rack and display video.  The payloads using the EXPRESS Rack laptop must be compatible with the following characteristics.  The EXPRESS Rack laptop computer is the IBM Thinkpad 760 XD.  The configuration includes 64 MB of RAM, a 3.0-GB hard drive, and the Windows NT 4.0 operating system.  Other specific hardware characteristics are listed below:  

A.
166-MHz Pentium Processor

B.
3.0 GByte removable hard drive

C.
8X CD ROM

D.
1.44-MByte floppy disk drive

E.
64-MByte EDO RAM

F.
13.3-in Active Matrix XGA display

G.
PCMCIA slot with Ethernet Card

H.
RS-232, parallel, joystick, external floppy, and MDI ports

I.
Expansion chassis bus (AT/PCI)

The EXPRESS Rack laptop application software is used for control of the rack equipment, display video, and rack status.  The rack application is developed using Microsoft Visual Basic (professional edition 5.0) and Visual C++ (version 5.0) for the Graphical User Interface (GUI).  Figure 11-1 illustrates at a high level the end-to-end description of command flows from the EXPRESS Rack laptop using PD applications resident in the laptop to a payload.  There are no direct physical interfaces between this laptop and the payload; however, the computer can be used to monitor the payload, send requests, display video, etc., which are subject to operational and hardware-sharing constraints.
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The EXPRESS Rack laptop obtains 20 to 16 Vdc operating power from the laptop power converter through a power outlet on the EXPRESS Rack front panel.  This interfacing power cable will not be connected directly to other payload equipment.

EXPRESS Rack laptop data/power/video interface cables are connected between the laptop and rack Lower Connector Panel (LCP) for nominal operations and are EXPRESS provided.

Note:  Physical contact with the EXPRESS Rack laptop attached to an ARIS rack is prohibited.  Commanding to the payload must be done remotely.

11.3
express rack Software

Figure 11-2 depicts the EXPRESS Rack CSCI interfaces to the payloads and other items within the EXPRESS Rack.  Table 11-I summarizes the EXPRESS Rack RIC CSCI direct interfaces to the payload item.  There are other services available to payloads shown in Figure 11-2; however, the CSCI interfaces between the payload and the ISS must go through the PEHB (i.e., indirect interface).  In this section, messages sent to the payload will be referred to as “commands,” and messages sent from the payload will be referred to as “requests.”  Science and/or health and status information sent from the payload will be referred to as either “data” or “telemetry.”  Figure 11-3 illustrates at a high level the end-to-end description of command flow for a command from the Payload Executive Processor (PEP) (such as a ground and timeline command) to a payload/EXPRESS Rack laptop.  Figure 11-4 illustrates at a high level the end-to-end description of the request flows from a payload to the PEP.  The following paragraph provides information on each interface for the payloads (Ethernet, EIA/RS-422, Laptop).

[image: image71.wmf]FIGURE 11-2  EXPRESS RIC CSCI INTERFACE DIAGRAM FOR RIC-TO-

PAYLOADS AND OTHER RACK HARDWARE ITEMS


FIGURE 11-2  EXPRESS RIC CSCI INTERFACE DIAGRAM FOR RIC-TO-PAYLOADS AND OTHER RACK HARDWARE ITEMS

Table 11-I  EXpress rack payload related RIC CSCI External 
interface identification


NAME

DESCRIPTION
INTERFACE TYPE

RS-422 PLD to RIC CSCI
Status, service requests, and data sent from payload via ANSI/EIA-422.
Software

RIC CSCI to RS-422 PLD
Commands and data sent to a payload via ANSI/EIA-422.
Software

RIC CSCI to Ethernet PEHB Domain “0”
Commands and data sent to a payload and laptop via Ethernet.
Software

Ethernet PEHB Domain “0” to RIC CSCI
Status, service requests, and data sent from payload and laptop via Ethernet to the RIC.
Software

11.3.1
EXPRESS Rack PEHB Interface (Ethernet)

The Ethernet connections for which the payload shall be compatible are IEEE-STD-802.3, Carrier Sense Multiple Access with Collision Detection Local Area Network Specification, Type 10BASE-T compliant.  The RIC CSCI interfaces to the PEHB (Figure 11-2), in accordance with ANSI/IEEE-STD-802.3 Ethernet, for downlink of payload medium rate telemetry, communications with the EXPRESS Rack laptop CSCI, and communications with the payloads.  Payload requiring a high rate data link can access this interface via the PEHB to the RIC and then to the ISS Automated Payload Switch (APS).  Payload-to-payload communication in the same or different racks is via the PEHB.  The RIC will not be involved in this communication.

PEHB Ethernet interfaces for software are listed below:

A.
ISS Payload Ethernet Hub/Gateway Interfaces

There is no direct physical interface between the RIC CSCI and the ISS LAN 1 and ISS LAN 2; however, there is an ANSI/IEEE-STD-802.3 Ethernet connection between the PEHB and the ISS LAN1 and 2, which provides a logical Ethernet communications interface between the RIC CSCI and the ISS LAN 1 and 2 through the PEHB, that will be used for downlink of medium rate telemetry and rack-to-rack communications (see Figure 11-2).  A logical connection also exists between the Ethernet payloads and ISS LAN 1 and ISS LAN 2 through the PEHB.
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B.
Laptop Ethernet Interface

There is no direct physical interface between the RIC CSCI and the EXPRESS Rack laptop CSCI; however, there is an ANSI/IEEE-STD-802.3 Ethernet connection between the PEHB and the EXPRESS Rack laptop, which provides a logical Ethernet communications interface between:

(16) The RIC CSCI and the EXPRESS Rack laptop CSCI through the PEHB, with communication in accordance with Transmission Control Protocol/ Internet Protocol (TCP/IP), for normal operations.

(17) The payloads and the EXPRESS Rack laptop CSCI through the PEHB will be used for payload data and files transfers for use on EXPRESS Rack laptop displays or in payload software applications running on the EXPRESS Rack laptop.

C.
Payload Ethernet Interface

There is no direct physical Ethernet interface between the RIC CSCI and the payloads; however, there is an ANSI/IEEE-STD-802.3 Ethernet connection between the PEHB and the payloads, which provides a logical Ethernet communications interface between:

(18) The RIC CSCI and the payloads through the PEHB, with communication in accordance with TCP/IP Ethernet transmission protocol.
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(19) The payloads and the ISS LAN1 and ISS LAN 2 will be used for rack-to-rack communications.

(20) The EXPRESS Rack laptop CSCI will be used for payload data and files transfer on EXPRESS Rack laptop displays or in payload software applications running on the EXPRESS Rack laptop.

The data and files elements for the payload Ethernet interfaces with which payload shall comply are shown in Table 11-II.

11.3.2
EXPRESS Rack RIC Serial Interface (RS-422)

The RIC CSCI interfaces to payloads requiring a serial interface as described in  ANSI/EIA-422-B-1994, Electrical Characteristics of Balanced Voltage Digital Interface Circuits.  The data elements for this interface with which payloads shall comply are shown in Table 11-III.  Note:  Only if a request is invalid will a response be sent to the payload making the request.  The request response will be returned within 1 sec of validation of the request except for requests to the PEP.

11.3.3
Payload Interface Data Elements

11.3.3.1
EXPRESS Header

Table 11-IV defines the header word format which shall be used during communications between the payload and the EXPRESS CSCI across the physical ANSI/EIA-422 interface or across the logical Ethernet interface through the PEHB.  Requests to the RIC can originate from the PEP, laptop, or in a very few cases, a payload.

It should be noted that current requirements only allow time requests, PEP bundle, PEP procedure execution, and ancillary data configuration control from payloads.

11.3.3.2
EXPRESS Telemetry Header

The EXPRESS telemetry header is contained within the data field of the EXPRESS packet and subsequently the CCSDS User data field when downlinked.  This header identifies the type of telemetry, and optionally, sequence count, and time tag.  The format of the EXPRESS telemetry header which shall be used by payloads is presented in Table 11-VII.

11.3.3.3
Payload Telemetry Packet

Table 11-XII defines the telemetry data packet (including the header) which shall be used by the payload.

11.3.3.4
EXPRESS RIC Interface Commands and Responses

Tables 11-XIII and 11-XIV define the requests and messages between the EXPRESS payloads and RIC CSCI.  The table consists of the header/message/word definitions that shall be needed by payloads.

11.3.3.5
Payload Health and Status Data

The payload shall provide Health and Status (including Safety) data to the RIC at a rate of 1.0 Hz, continuously, while the payload is powered on.  For any increment, the Health and Status data shall have a fixed length and fixed measurement location format in accordance with MSFC-STD-1275B, Volume 2.  The first word of Health and Status data shall be reserved by all payloads as the ECW word.  Payloads using parameter monitoring as the primary means of fire detection shall set the ECW word to indicate potential for fire.  Payloads not using parameter monitoring shall zero fill the ECW word.  The integer 1 (Advisory) will be located at the most right bit (last transmit bit) in the 16-bit word.

Table 11-II  payload Ethernet external interface data element (9)


DESCRIPTION

SOURCE
DESTINATION
FREQUENCY
DATA FORMAT
TABLE 
REFERENCE

Ethernet PLD to RIC






Payload Health and Status
PLD
RIC
1 Hz
Ethernet
11-XXII

PEP Bundle Request
PLD
RIC
Async
Ethernet
11-XXIII

PEP Procedure Execution Request
PLD
RIC
Async
Ethernet
11-XXIV

Rack Time Request
PLD
RIC
Async
Ethernet
11-XV

Ancillary Data Config Control
PLD
RIC
Async
Ethernet


RIC to Ethernet Payload






Ancillary Data Set
RIC
PLD
Async,
.1, 1 Hz
Ethernet
11-XX

Broadcast Ancillary Data Packet
RIC
PLD
Async,
.1, 1 Hz
Ethernet
11-XXI

Payload Message1
RIC
PLD
Async,
.1, 1 Hz
Ethernet
11-XI

Rack Request Response
RIC
PLD
Async
Ethernet
11-XVII

Rack Time Response
RIC
PLD
Async
Ethernet
11-XVI

NOTE:

1.
The payload message is any EXPRESS message that has a valid PLD Function Code as its destination.  Its format is shown in the reference table(s).

11.3.4
Laptop CSCI Interfaces

The EXPRESS Rack laptop CSCI interfaces to the PEHB via ANSI/IEEE-STD-802.3 (TCP/IP protocol).  Payload interfaces to the laptop CSCI are the same as the PEHB which are defined in this section and shall be complied with for payloads using this interface.

The EXPRESS Rack laptop CSCI interfaces to a payload software application running on the laptop computer for exchange of payload commands and data.  Commands destined for payloads are initiated by the payload software application.  Data received from the RIC which is destined for the payload software application is routed to the payload software application.

Table 11-III  Payload rs-422 external interface data element (8)


DESCRIPTION

SOURCE
DESTINATION
FREQUENCY
DATA FORMAT
TABLE
REFERENCE

RS-422 Payload to RIC






PEP Bundle Request
PLD
RIC
Async
RS-422
11-XXIII

PEP Procedure Execution Request
PLD
RIC
Async
RS-422
11-V

Payload Health and Status
PLD
RIC
1 Hz
RS-422
11-XXII

EXPRESS Telemetry Message
PLD
RIC
Async
RS-422
11-XII

Rack Time Request
PLD
RIC
Async
RS-422
11-XV

Ancillary Data Config Control
PLD
RIC
Async
RS-422
11-XVIII

RIC to RS-422 Payload






Ancillary Data Set
RIC
PLD
Async,
.1, 1 Hz
RS-422
11-XX

Broadcast Ancillary Data Packet
RIC
PLD
10 Hz
RS-422
11-XXI

Payload Message Format1
RIC
PLD
Async
RS-422
11-XI

Rack Request Response
RIC
PLD
Async
RS-422
11-XVII

Rack Time Response
RIC
PLD
Async
RS-422
11-XVI

1A Payload Message Format is any EXPRESS message that has a valid PLD Function Code as its destination.  Its format is shown in the referenced table(s).






Table 11-IV  express header (94)

MSB














LSB

Header Version (4 bits)







Message Byte Count (12 bits)








Command Message Type (Ref. Table 11-XIII)/Measurement Message Type (Ref. 11-XIV)
















Function Code (Source) (Ref. Table 11-VI)
















Function Code (Destination) (Ref. Table 11-VI)
















Message Byte Count = Total Remaining Bytes in associated message, excluding Serial Checksum Words where applicable
















Table 11-V  PEP Procedure execution request (147)

MSB














LSB

EXPRESS Header (Ref. Table 11-IV)

(Message Type = 004C h)
















Request Identifier:  (Integer Value)

18 = Start, 19 = Stop, 20 = Resume
















Payload Dependent Sequence Identifier:

(Unique integer value relating to the sequence assigned by PEP)
















Table 11-VI  function code assignments (95)

RACK LOCATION/FUNCTION
ASSIGNMENT

Reserved
0000 h

RIC
0001 h

LAP
0002 h

PEHB
0003 h

EMU
0004 h

AAA
0005 h

FDS
0006 h

Spare
0007 h

TV-1
0008 h

SV1
0009 h

SV2
000A h

Spare
000B h

Ground Station
000F h

Individual PLD (See Note)
0010 h - FFFE h

ALL PLD (Broadcast within Rack)
FFFF h

NOTE:  PLD Function Code will be assigned by ground controllers.

Table 11-VII  EXPRESS TELEMETRY SECONDARY HEADER (96)

MSB














LSB

Telemetry Data Type (Ref. Table 11-X)
















Sequence Count1
















Time Tag (MSBs of Coarse Time)1
















Time Tag (LSBs of Coarse Time, LSB = 1 second)1
















1RIC generated telemetry will use as shown.  Payload usage is optional; however, it is suggested this format be used for PLDs needing to rebuild messages on the ground.
















Table 11-VIII  PLd request response (18)

MSB














LSB

EXPRESS Header (Ref. Table 11-IV)

(Message Type = 0082 h)
















PLD Response Code (Ref. Table 11-XXV)
















NOTES:

1.
The PLD Request Response comes from the RIC to the PLD in response to either a PEP Service Request, RIC Service Request, or operational parameter change.

2.
Appendix D gives the definitions of the available PLD Request Response Codes provided by the RIC.

Table 11-IX  lap csci external interface identification (20)

NAME
DESCRIPTION
INTERFACE TYPE

LAP CSCI to PA
PLD data routed from the LAP CSCI to an experiment application running on the laptop computer
Software

PA to LAP CSCI
PLD commands initiated from the experiment application to be routed by the LAP CSCI
Software

The EXPRESS Rack laptop CSCI interfaces to the laptop computer hardware for obtaining user input events through the GUI, keyboard, or mouse and for sending data to the display screen.

The laptop CSCI interfaces with the UI application for the exchange of the User inputs and display data.  The UI physical interface with the User includes the keyboard and GUI on the laptop display.

11.3.4.1
Laptop Data Elements

The laptop commands to the RIC CSCI through the PEHB using the Ethernet interface are defined as payload-to-payload communication and are shown in the Ethernet-related tables in this section and shall be complied with.

11.3.4.2
Payload-Provided Software/Peripherals

All unique payload software and applications shall be payload provided.  The payload may use standard 3.5-in floppy diskettes, removable hard drives, or CD-ROMs.  It is recommended that the payload make arrangement to allow for testing the experiment hardware with the intended software installed in the EXPRESS Rack laptop.

11.3.4.3
Payload Software Interfaces

A.
Laptop Communications

Communication between the payload and the payload-developed laptop application, as shown in Figure 11-5, can be done directly if the payload communicates via Ethernet using a socket that is established between the two.  The payload must know the laptop’s Ethernet address and IP address and the payload-developed laptop application’s TCP port; and the payload must control the protocol for this interface.  The Payload Software Interface Verification (PSIV) will integrate the laptop load, including the payload applications, and perform functional test and checkout to assure there are no load conflicts (including port number conflicts).  This direct communication link is not available to payloads that use the RS-422 link.  For a payload application (PA) on the laptop that communicates with the payload through the RIC, the Winsock interface will be used for the PA to communicate with the laptop software.  A laptop PA will be assigned its own Function Code when communication is through the RIC.  All the payloads in one EXPRESS Rack that use Ethernet for communication will see the message on Domain “0”.
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B.
Software Updating Process for Laptop

The method of loading the payload application and data files on the EXPRESS laptop is done by loading all files on a compact disk for transport to the ISS at the beginning of the “increment.”  This removable media would contain the new application and an install.exe or setup.exe which would install the application (as well as any data files needed by that application) into the correct predefined directory for that application.  The compact disk may also contain file maintenance utilities by each payload that will purge the disk space of artifact files from the previous “increment” and will ensure that the payload files are loaded in the appropriate disk space.

The EXPRESS PA load verification will be done at the PSIV facility.  If the PD will send the verified software upgrade to the PSIV via CD, floppy disk, or FTP, the PSIV personnel will copy the payload software to the removable media for transport to the payload on board.

C.
Payload Application Winsock

The PA Winsock interface exists between the LAP CSCI and the PA.  Communication, as shown in Figure 11-6, and data available across this interface is TBD#26.
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11.3.4.4
File Maintenance

All payload-developed software applications shall include a file maintenance feature which will minimize hard disk space usage.

11.4
ISS Portable laptop Computer SyStem

Reference SSP 52052-IDD-PCS, for design requirements and information regarding the ISS PCS.  Payloads planning to use the ISS PCS shall comply with the applicable requirements in SSP 52052-IDD-PCS and associated schedule templates.  Payloads must plan to utilize the EXPRESS Rack laptop before attempting to use the PCS.

11.5
EXPRESS Rack laptop diSplay requirementS

EXPRESS Rack laptop computer payload displays are the responsibility of the PD.  All PDs shall use the JSC computer display style guide and MSFC payload display guide in developing telemetry/command displays.  There will be a common set of requirements for all computer displays in order to establish commonality for the flight crew.  The displays shall conform to the requirements of SSP 50005, paragraph 9.4.2.3.2.  The style guide and display guide to be used are under development (TBD#29).

11.6
sOFTWARE sAFETY REQUIREMENTs FOR PAYLOADs

All software shall be considered 0-fault tolerant in the design of the payload hardware.

Table 11-X  telemetry data types (97)


Data type description

Data type ID2

Ancillary Data Config Status
0086 h

EMU File List Status
00A5 h

EXPRESS Rack Health and Status
009A h

Payload Telemetry
Defined by payload (1)

Rack Request Response
0081 h

Ground Station File Transfer Data Block
00A7 h

ISS LAN Config Status
0087 h

Rack Config Status
0088 h

Rack SSPCM Initial State Config Status
008F h

Rack Thermal Config Status
0090 h

Telemetry Config Status
008A h

Reserved for RIC
0080 h - 00FF h

NOTES:

1.
To enable telemetry message to be downlinked to the ground, an entry for the Function Code Source must be present in the Telemetry Configuration Table.

2.
Message Type Assignment = 009C h

Table 11-XI  payload message format (98)

SYNC (55AA)
















MSB














LSB

EXPRESS Header (Ref. Table 11-IV)
















Data Byte 1







Data Byte 2








Data Byte 3







Data Byte 4








•••
















Data Byte n-1







Data Byte n ( maximum n = 1248 Data Bytes)








EXPRESS serial checksum word (only applicable for RS-422 message between the RIC and payload.  Consists of the sum, with no carry, if all message bytes, including Sync Word, prior to the EXPRESS Serial Checksum word).
















Table 11-XII  express telemetry packet format (100)

SYNC (55AA)
















MSB














LSB

EXPRESS Header (Ref. Table 11-IV)
















EXPRESS Telemetry Secondary Header (Ref. Table 11-VII)
















Data Byte 1







Data Byte 2








Data Byte 3







Data Byte 4








•••
















Data Byte n-1







Data Byte n

(maximum Ethernet n = 1248 Data Bytes

maximum ANSI/EIA-422 n = 1248 Data Bytes








EXPRESS serial checksum word (only applicable for ANSI/EIA-422 messages between the RIC and payloads.  Consists of the sum, with no carry, if all message bytes, including Sync Word, prior to the EXPRESS Serial Checksum word).
















Table 11-XIII  command type assignments/location (102)

message type


function code



description
assign-ment
table reference
source
destination

Request Messages





PEP Bundle Request
0049 h
11-XXIII
GS, LAP, PLD
RIC

PEP Procedure Execution Request
004C h
11-XXIV
GS, LAP, PLD
RIC

Rack Time Request
004D h
11-XV
GS, LAP, PLD
RIC

Ancillary Data Config Control
0020 h

GS, LAP, PLD
RIC

NOTE:
When referring to Ground Stations (GS) commanding:  ALL commanding from the Ground Stations or the ISS must come through the PEP and be formatted using valid EXPRESS headers.  Because of this, no distinction is made on where a command originates from outside the EXPRESS Rack.





Table 11-XIV  status message type assignments/location (103)

message type

table reference
function code

description
assign-ment

source
destination

Rack Responses





Rack Time Response
0080 h
11-XVI
RIC
LAP, PLD

PLD Request Response
0082 h
11-XVII
RIC
PLD

Ancillary Data Set
0098 h
11-XX
RIC
PLD

Broadcast Ancillary Data Set
0099 h
11-XXI
RIC
GS, LAP, PLD

Payload Health and Status
009B h
11-XXII
PLD
RIC

EXPRESS Telemetry Packet
009C h
11-XII
PLD
GS, LAP, RIC

NOTE:
When referring to Ground Stations (GS) communications:  Communications to the Ground Stations may be directed through the PEP (via LRT, File Transfer or Health and Status), Medium Rate Telemetry, or High Rate Telemetry.





Table 11-XV  rack time request (106)

MSB














LSB

EXPRESS Header (Ref. Table 11-IV)

(Message Type = 004D h)
















NOTE:
The Rack Time Request can come from Ground Stations, LAP, or PLD, but only as a request to supply the time to a rack device.  Once the request is received and validated, a Rack Time Response will be generated and issued to the payload.  The default time is 30 seconds; the request interval is number of minutes.  If the payload needs more than 30 seconds, the payload can send a request and the RIC will respond immediately.  The requesting source is identified by the Source Function Code in the EXPRESS header.

Table 11-XVI  rack Time response (107)

MSB














LSB

EXPRESS Header (Ref. Table 11-IV)

(Message Type = 0080 h for Telemetry Message)
















CCSDS Preamble field = “01010000” B







MSB of BCD Year field (19-20)








LSB of BCD Year field (0-99)







BCD Month field (1-12)








BCD Day of Month field (1-31)







BCD Hour field (0-23)








BCD Minutes field (0-59)







BCD Second field (0-59)








Spare - 000 h







Binary Sub-seconds high (0-15)








Binary Sub - second Low (0 - 65535) (1)
















Universal Time Coordinate (UTC) Time Conversion Parameter (0 - 65535).  Always set to zero.  Note this data is contained in Broadcast Ancillary data.
















Non-CCSDS Seconds/Sub-seconds (0 - 65535)

The one’s position of the seconds plus the sun-second information of the CCSDS time converted to a straight binary count rounded to the nearest 256 microseconds (LSB = 256 microseconds)
















(1) Combining sub-second high and sub-second low, the total range is 0 to 1048560 at one microsecond per count.
















Table 11-XVII  rack request response (108)

MSB














LSB

EXPRESS Header (Ref. Table 11-IV)

(Message Type = 009C h for Telemetry Message)
















EXPRESS Telemetry Secondary Header (Ref. Table 11-VII)

Telemetry Data Type = 0081 h
















Request Error Code (Ref. Table 11-XXV)
















Duplication of Invalid Command Word 1(1)
















•••
















Duplication of Invalid Command Word n(1)
















(1) For Rack Request Response to an invalid command, a duplication of the invalid command will be returned.
















Table 11-XVIII  ancillary data config control

MSB














LSB

EXPRESS Header (Ref. Table 11-IV)

(Message Type = 0020 h)
















Destination Function Code (Ref. Table 11-VI)

(Destination of the Ancillary Data)
















Spare (00 b)



Request Identifier1



Spare (0 h)



Data Set Identifier2




NOTES:

1.
Request Identifier:
00 b = Aperiodic (One shot) Request (no change to Ancillary Configuration Table)



01 b = Add Entry, 11 b = Delete Entry

2.
Data Set Identifier:
000 h - 063 h = 0 thru 99 Ancillary Data Sets,



064 h Broadcast Ancillary Data Packets

The Request ID specifies whether to add or delete the ancillary data configuration entry associated with the Data Set ID and Function Code in the request from the Ancillary Configuration Table.  The Data Set ID specified the ancillary data set or broadcast ancillary data packet to be acquired for the Function Code.  The Ancillary Data Config Control can come from Ground Station, laptop, or payload.  After the request is validated, the ancillary data configuration is updated.  A request is then set to PEP to acquire the request ancillary set.  The invalid responses will be reported to the Ground Station, laptop, or payload in response to command (request) validation.

Table 11-XIX  Ancillary Data Config status

MSB














LSB

EXPRESS Header (Ref. Table 11-IV)

(Message Type = 009C h for Telemetry Message)
















EXPRESS Telemetry Secondary Header (Ref. Table 11-VII)

(Telemetry Data Type = 0086 h)
















Ancillary Data Config Change Counter1
















Function Code 1 (Ref. Table 11-VI)

(Destination of the Ancillary Data)
















Ancillary Data Set Identifier 12







Ancillary Data Set Identifier 22








•••
















Ancillary Data Set Identifier 92







Ancillary Data Set Identifier 102








... Repeated 15 times
















Function Code 16 (Ref. Table 11-VI)

(Destination of the Ancillary Data)
















Ancillary Data Set Identifier 12







Ancillary Data Set Identifier 22








•••
















Ancillary Data Set Identifier 92







Ancillary Data Set Identifier 102








NOTES:

1.
Ancillary Data Config Change Counter - Each change to the Ancillary Data Configuration Table will be shown by incrementing the counter by one.  Range of values will be 1 through 65535, with change 65536 setting the counter back to 1.

2.
Ancillary Data Set Identifier:  000 h - 063 h = 0 thru 99 Ancillary Data Set, 064 h Broadcast Ancillary Data Packets.

Table 11-XX  ancillary data set (112)

MSB














LSB

EXPRESS Header (Ref. Table 11-IV)

(Message Type = 0098 h)
















Spare (0 h)



Data Set Identifier1












Ancillary Data Set Word 1
















•••
















Ancillary Data Word n (Maximum of 23)
















1Data Set Identifier:  000 h - 063 h = 0 thru 99 Ancillary Data Sets
















Table 11-XXI  broadcast ancillary data set (113)

MSB














LSB

EXPRESS Header (Ref. Table 11-IV)

(Message Type = 0099 h)
















CCSDS Header
















Broadcast Ancillary Data Word 1
















•••
















Broadcast Ancillary Data Word 56
















The payload will receive the Broadcast Ancillary Data with 64 words per packet.  Each packet includes a CCSDS header (the first 8 words, 36 words of 1 Hz data, and 20 words of 0.1 Hz data.  It takes 10 seconds to complete the transmission of the Broadcast Ancillary Data Set.
















Table 11-XXII  PAYLOAD HEALTH AND STATUS (116)

MSB














LSB

EXPRESS Header (Ref. Table 11-IV)

(Destination Function Code = 0001 h)

(Message Type = 009B h)
















Data Byte 1







Data Byte 2








•••
















Data Byte n-1







Data Byte n








(n Maximum Size = 1248 Data Bytes for a single PLD)
















EXPRESS serial checksum word (only applicable for ANSI/EIA-422 messages between the RIC and payloads.  Consists of the sum, with no carry, if all message bytes, including Sync Word, prior to the EXPRESS Serial Checksum word).
















Table 11-XXIII  PEP bundle request (147)

MSB














LSB

EXPRESS Header (Ref. Table 11-IV)

(Message Type = 0049 h)
















PEP Request Identifier:  (Integer value)

21 = Install, 22 = Halt, 23 = Remove
















Bundle Identifier Parameter:

(Unique value relating to a UIL Bundle assigned by PEP)
















Table 11-XXIV  PEP Procedure execution request (150)

MSB














LSB

EXPRESS Header (Ref. Table 11-IV)

(Message Type = 004C h)
















Request Identifier:  (Integer value)

18 = Start, 19= Stop, 20 = Resume
















Payload Dependent Sequence Identifier:

(Unique integer value relating to the sequence assigned by PEP)
















Table 11-XXV  PLD response code (Sheet 1 of 2)



request response
error Code
(integer)

Request error code description

No Error
0
Possible/Expected Response to all Command Requests

Invalid Anc Data Set Request
1
Possible Response to Ancillary Data Start Request

Undefined Anc Data Set Requested
2
Possible Response to Ancillary Data Start Request

Req Anc Data Set Already Being 
Provided
3
Possible Response to Ancillary Data Start Request

Reg Anc Data Set Not Being Provided
4
Possible Response to Ancillary Data Stop Request

Invalid Sequence ID
30
Possible Response to Procedure Start, Procedure Stop, or Procedure Resume Request

Invalid Bundle ID
31
Possible Response to Install Bundle, Halt Bundle, or Remove Bundle Request

Sequence ID Not Found
32
Possible Response to Procedure Start, Procedure Stop, or Procedure Resume Request

Bundle ID Not Found
33
Possible Response to Install Bundle, Halt Bundle, or Remove Bundle Request

Unauthorized Sequence Execution Request
34
Possible Response to Procedure Start, Procedure Stop, or Procedure Resume Request

Unauthorized Bundle Execution 
Request
35
Possible Response to Install Bundle, Halt Bundle, or Remove Bundle Request

Timeliner Cmd Queue Full
36
Possible Response to Install Bundle, Halt Bundle, Remove Bundle, Procedure Start, Procedure Stop, or Procedure Resume Request

Table 11-XXV  PLD response code (Sheet 2 of 2)



request response
error Code
(integer)

Request error code description

MRL Not Available
-256
MRL is not available for scheduled use.

HRL Not Available
-257
HRL is not available for scheduled use.

LRL Not Available
-258
LRL is not available for scheduled use.

PEP 1553 Communication Not 
Available
-259
Communications to PEP have been lost.

Invalid Mode
-275
Command incompatible with RIC operating mode.

Invalid Ancillary Data Set
-280
Data set requested is outside valid range and does not exist.

Table 11-XXVI  emu file list status

MSB














LSB

EXPRESS Header (Ref. Table 11-IV)

(Message Type = 009C h for Telemetry Message)
















EXPRESS Telemetry Secondary Header (Ref. Table 11-VII)

(Telemetry Data Type = 00A5 h)
















Current Block Number
















Total Block Number
















EMU File List Status File List Header
















Directory Entry or File Entry
















. . . Followed by contiguous Directory Entry Bytes and/or File Entry Bytes to a maximum of 1248 data bytes (does not include EXPRESS Header bytes) per block . . .
















TO:

SECTION 11, LAPTOP COMPUTERS AND SOFTWARE

The EXPRESS Rack provides C&DH interfaces for payload use.  The RIC, SSPCM, and PEHB provide direct interfaces to the EXPRESS payloads.  Bidirectional communication with equipment on board ISS and to ground facilities are through these equipment items.  File transfer downlink of payload data files via PL MDM is prohibited due to operations constraints.

The RIC provides digital and analog data management services, including, but not limited to, data formatting, data multiplexing, and command distribution and serves as an interface buffer between EXPRESS and the ISS C&DH.  The RIC interfaces to the ISS via the MIL-STD-1553 bus as Low Rate Data Link (LRDL), Ethernet via the PEHB as Medium Rate Data Link (MRDL), fiber optical as High Rate Data Link (HRDL), and PFM video. The low rate link to the PL MDM is for commands, uplink files, Ancillary Data (payload unique and Broadcast), Payload Executive Processor (PEP) service requests and responses, time, Health and Status data, and low rate telemetry data.  The MRDL to the PEHG is for payload-to-payload communication and medium rate telemetry downlink. The HRDL is for high rate telemetry downlink.  All messages (other then video) between the RIC and ISS are in CCSDS format.  Messages between the RIC and payload or laptop are in EXPRESS packet format with sync word (55AA) and EXPRESS Header.  When the RIC forwards each message to the desired destination, the EXPRESS Header will be kept, except the RIC will remove the EXPRESS Header from the Health and Status data before sending it to the PL MDM.

The SSPCM provides power to the EXPRESS Rack payloads and subsytem and provides an interface for analog/discrete data collection and an interface for discrete output commands.  The SSPCM and the RIC communicate via MIL-STD-1553B interfaces and various discrete signals.

The Ethernet Local Area Network (LAN) located within the EXPRESS Rack allows payloads to communicate to the EXPRESS laptop, to other payloads in the same EXPRESS Rack, or to other equipment/payloads outside the rack via the PEHB.

The PEP is the part of the PL MDM that serves as a single point of control for payload data and commands in the ISS C&DH system.  From the prospective of EXPRESS payloads the PEP and the PL MDM are the same.

The RIC inserts the primary and the secondary CCSDS headers for downlink telemetry packets and messages to the PL MDM.  The RIC builds the CCSDS header per the assigned APID in the RIC table.  The payload will not see the CCSDS header except for broadcast ancillary data where the CCSDS header is included as part of the packet that is sent to the payload from the RIC.  For uplink commands, the HOSC will generate the CCSDS header.  The only important portion in CCSDS header is the Application Process Identifier (APID).

11.1
LAPTOP COMPUTERS

There are three laptop computers available for the payload to use.  They are described in the following paragraphs.  Payloads are not allowed to utilize/manifest their own laptop.  The software which interfaces to the payload is also identified in the subsequent paragraphs.

The Payload and General Support Computer (PGSC) is used in the Shuttle (middeck or flight deck).  The Portable Computer System (PCS) is the primary laptop interface with the ISS subsystems.  The PCS does not physically interface with the EXPRESS Rack or payload nominally.  The EXPRESS Rack Laptop (LAP) is the primary payload interface with the EXPRESS Rack RIC and the payloads within an EXPRESS Rack.  

11.1.1
Payload and General Support Computer

PGSC utilization, operations, and constraints are defined in NSTS 21000-IDD-486.  Payloads using the PGSC shall comply with the applicable requirements in NSTS 21000-IDD-486 and the requirements in Section 11.1.1.

11.1.1.1
PGSC Electrical Power Characteristics

11.1.1.1.1
Payload-Powered PGSC

The PGSC may be powered through the payload which is specified in paragraph 5.4 of NSTS 21000-IDD-486.  Note:  The power table in the payload-unique EIA must include PGSC requirements.

11.1.1.1.2
Orbiter-Powered PGSC

The PGSC may obtain electrical power through available Shuttle middeck outlets as specified in paragraph 9.1 of NSTS 21000-IDD-MDK.  Electrical power requirements and interface characteristics for the PGSC are specified in paragraph 5.1 of NSTS 21000-IDD-486.

11.1.1.2
PGSC Communication/Power Interfaces Cables

11.1.1.2.1
RS-232 Communication Cables (Orbiter PGSC)

The RS-232 cables, connectors, and pin functions for payload usage shall be as defined in paragraph 7.2.1 of NSTS 21000-IDD-486. The RS-232C cables are provided for experiments located in the orbiter cabin.

11.1.1.2.2
RS-422 Communication Cables (Orbiter PGSC)

The RS-422 cables, connectors, and pin functions for payload usage shall be as defined in paragraph 7.2.2 of NSTS 21000-IDD-486.  The RS-422 cable provides a communication link between the PGSC and payload in the payload bay.

11.1.1.2.3
Power Cables (Orbiter PGSC)

Dc power cables, connectors, and pin functions shall be per paragraph 7.1 of NSTS 21000-IDD-486.

11.1.1.3
Software (Orbiter PGSC)

All unique payload software and applications used on the PGSC will be payload provided.  The payload may use standard 3.5-in floppy diskettes, replaceable hard drives, or Personal Computer Memory Card International Association (PCMCIA) cards, but this is dependent on the exact PGSC model available in inventory at the time of request.  The PD shall show compatibility of these user accessories with the PGSC model to be used.  It is recommended that the payload make arrangement to allow for testing the experiment hardware with the intended software installed in the PGSC.

11.1.2
EXPRESS Rack Laptop

The EXPRESS Rack laptop is used to display EXPRESS Rack facility subsystem status and communicate with payload hardware elements within the EXPRESS Rack and display video.  The EXPRESS Rack laptop computer is the IBM Thinkpad 760 XD.  The configuration includes 64 MB of RAM, a 3.0-GB hard drive, and the Windows NT 4.0 operating system.  Other specific hardware characteristics are listed below:  

A.
166-MHz Pentium Processor

B.
3.0-GByte removable hard drive

C.
8X CD ROM

D.
1.44-MByte floppy disk drive

E.
64-MByte EDO RAM

F.
13.3-in Active Matrix XGA display

G.
PCMCIA slot with Ethernet Card

H.
RS-232, parallel, joystick, external floppy, and MDI ports

I.
Expansion chassis bus (AT/PCI)

The EXPRESS Rack laptop application software is used for control of the rack equipment, display of video, and display of rack status.  The rack application is developed using Microsoft Visual Basic (professional edition 5.0) and Visual C++ (version 5.0) for the Graphical User Interface (GUI).  Figure 11-1 illustrates at a high level the end-to-end description of command flows from the EXPRESS Rack laptop using PD applications resident in the laptop to a payload.  There are no direct physical interfaces between this laptop and the payload; however, the computer can be used to monitor the payload, send requests, display video, etc., which are subject to operational and hardware-sharing constraints.

The EXPRESS Rack laptop obtains 20- to 16-Vdc operating power from the laptop power converter through a power outlet on the EXPRESS Rack front panel.  This interfacing power cable will not be connected directly to other payload equipment.

EXPRESS Rack laptop data/power/video interface cables are connected between the laptop and rack Lower Connector Panel (LCP) for nominal operations and are EXPRESS provided.
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figure 11-1  express laptop payload command flow

Note:  Physical contact with the EXPRESS Rack laptop attached to an ARIS rack is prohibited.  Commanding to the payload must be done remotely.

11.1.3
ISS Portable Computer System

Reference SSP 52052-IDD-PCS for design requirements and information regarding the ISS PCS.  Payloads planning to use the ISS PCS shall comply with the applicable requirements in SSP 52052-IDD-PCS and associated schedule templates.  Payloads must plan to utilize the EXPRESS Rack laptop before attempting to use the PCS.  The ISS PCS does not have an Ethernet interface.  The operating system is Solaris.

11.2
express rack Software

Figure 11-2 depicts the EXPRESS Rack Interface Controller (RIC) CSCI interfaces to the payloads and other items within the EXPRESS Rack.  Table 11-I summarizes the EXPRESS Rack RIC CSCI direct interfaces to the payload item.  There are other services available to payloads shown in Figure 11-2; however, the CSCI interfaces between the Ethernet payload and the ISS MRDL must go through the Payload Ethernet Hub/Bridge (PEHB) (i.e., indirect interface).  In this section, messages sent to the payload will be referred to as “commands,” and messages sent from the payload will be referred to as “requests.”  Science and/or Health and Status information sent from the payload will be referred to as either “data” or “telemetry.”  Figure 11-3 illustrates at a high level the end-to-end description of command flow for a command from the PEP (such as a ground and timeline command) to a payload.  Figure 11-4 illustrates at a high level the end-to-end description of the request flows from a payload to the PEP.  The following paragraph provides information on each interface for the payloads (Ethernet, EIA/RS-422, EXPRESS laptop).
Table 11-I  EXpress rack payload related RIC CSCI External interface identification


NAME

DESCRIPTION
INTERFACE TYPE

RS-422 PLD to RIC CSCI
Status, service requests, and data sent from payload via TIA/EIA-422.
Software

RIC CSCI to RS-422 PLD
Request and data sent to a payload via TIA/EIA-422.
Software

RIC CSCI to Ethernet PEHB Domain “0”
Request and data sent to a payload and laptop via Ethernet.
Software

Ethernet PEHB Domain “0” to RIC CSCI
Status, service requests, and data sent from payload and laptop via Ethernet to the RIC.
Software


A sync word, required for every message between the RIC and payload for both RS‑422 and Ethernet interface, is used to identify the beginning of a new packet.  Once the sync word is identified, the RIC uses the Message Byte Count in the EXPRESS Header to verify the size of each packet.  If the sync word is not found, the RIC will discard the packet and search again for a sync word and corresponding correct packet size which matches the Message Byte Count in the EXPRESS Header.  In messages from the RIC to the payload, the RIC adds the sync word prior to sending each message to the payload.  Upon receipt of a payload message by the RIC, the RIC removes the sync word prior to further processing.

The value of the Header Version as part of the first word of the EXPRESS Header is "0000" for the current version.  The Message Byte Count is calculated by summing the number of bytes from Message Type to the last message data byte but not including the RS-422 serial checksum word.  The Message Type is used by the RIC to identify the command/data/status contained in the message.  The Function Code (source or destination) is used by the RIC to route each message for each interface in the rack.  Words 2 to 4 of EXPRESS Header and EXPRESS telemetry secondary header are in 16-bit integer format.  The RIC processes each message based on the Function Code and the Message Type in the EXPRESS Header.  
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figure 11-2  express ric csci interface diagram for ric-to-payloads and othe rack hardware items
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FIGURE 11-3  PAYLOAD PEP COMMAND
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figure 11-4  end-to-end service request for payload flow

For data/messages the RIC checks the EXPRESS Header.  If the header format is incorrect, the message will be discarded and no retransmission will be requested.  For commands, an invalid command status will be sent to the EXPRESS laptop and the ground if the header is incorrect.

11.2.1
EXPRESS Rack PEHB Interface (Ethernet)

The Ethernet connections for which the payload shall be compatible are IEEE-STD-802.3, Carrier Sense Multiple Access with Collision Detection Local Area Network Specification, Type 10BASE-T compliant.  The RIC CSCI interfaces to the PEHB (Figure 11-2), in accordance with ANSI/IEEE-STD-802.3 Ethernet, for downlink of payload medium rate telemetry, communications with the EXPRESS Rack laptop CSCI, and communications with the payloads.  Payload requiring a HRDL can access this interface via the PEHB to the RIC and then to the ISS Automated Payload Switch (APS).  Ethernet-to-Ethernet or RS-422-to-Ethernet communication in the same or different racks is via the PEHB.

PEHB Ethernet interfaces for software are listed below:

A.
ISS Payload Ethernet Hub/Gateway Interfaces

There is no direct physical interface between the RIC CSCI and the ISS LAN 1 and ISS LAN 2; however, there is an ANSI/IEEE-STD-802.3 Ethernet connection between the PEHB and the ISS LAN 1 and 2, which provides a logical Ethernet communications interface between the RIC CSCI and the ISS LAN 1 and 2 through the PEHB, that is used for downlink of medium rate telemetry and rack-to-rack communications (see Figure 11-2).  A logical connection also exists between the Ethernet payloads and ISS LAN 1 and ISS LAN 2 through the PEHB.

B.
Laptop Ethernet Interface

There is no direct physical interface between the RIC CSCI and the EXPRESS Rack laptop CSCI; however, there is an ANSI/IEEE-STD-802.3 Ethernet connection between the PEHB and the EXPRESS Rack laptop, which provides a logical Ethernet communications interface between:

(21) The RIC CSCI and the EXPRESS Rack laptop CSCI through the PEHB, with communication in accordance with Transmission Control Protocol/ Internet Protocol (TCP/IP), for normal operations.

(22) The payloads and the EXPRESS Rack laptop CSCI through the PEHB will be used for payload data and file transfers in accordance with TCP/IP.

C.
Payload Ethernet Interface

There is no direct physical Ethernet interface between the RIC CSCI and the payloads; however, there is an ANSI/IEEE-STD-802.3 Ethernet connection between the PEHB and the payloads, which provides a logical Ethernet communications interface between:

(23) The RIC CSCI and the payloads through the PEHB, with communication in accordance with TCP/IP Ethernet transmission protocol.

(24) The payloads and the ISS LAN 1 and ISS LAN 2 via PEHB and RIC will be used for rack-to-rack communications.

(25) The EXPRESS Rack laptop CSCI will be used for payload application data and file transfers.

The data and files elements for the payload Ethernet interfaces with which payload shall comply are shown in Table 11-II.  The payload interface with the RIC by Ethernet shall be Ethernet TCP/IP protocol.  The TCP/IP is supported by the RIC embedded VxWorks, version 5.3, operating system.  The VxWorks network supports the associated Internet Control Message Protocol and the Ethernet Address Resolution Protocol as implemented in UNIX Berkeley Software Distribution (BSD), version 4.3 (UNIX is a trademark of X/Open Ltd.) VxWorks Programmers Guide, version 5.1, VxWorks Reference Manual, version 5.1. The Ethernet is IEEE-STD-802.3 10 BASE‑T format.  The PEHB provides the isolation between the ISS network and the RIC/payloads.  The TCP/IP header structure as described in Figure 9-2, is standard Berkley 4.3 with five 32-bit TCP header words and five 32-bit IP header words.  

The IP address is assigned by the EXPRESS EI in the Ethernet Serial Data Description Form after the PD promotes the C&DH Data Set within the Payload Data Library.  Once assigned, the IP address remains with the payload even if the payload is moved to another rack location.  The TCP/IP port number within the range of 6212 to 6999 is assigned by the EXPRESS EI.

The RIC is the client and payload is the server for all communication between the RIC and payload.  For communication between the EXPRESS laptop and the RIC or payload, the EXPRESS laptop is the client and the RIC or payload is the server. The client establishes communication and afterwards maintains an open connection.  If the connection is lost, the client deletes the current socket and creates a new socket.  The server needs to reset the connection.  Communication between the RIC and payload or between the EXPRESS laptop and a payload are 2-way transfer.

The RIC does not use the Ethernet address in processing.  The Ethernet address of the payload is used to configure the PEHB CAM addresses for communication to another payload outside the rack. The payload Ethernet address will be input to the PDL C&DH Data Set, Ethernet Serial Data Description Form, by the PD. 

Table 11-II  payload Ethernet external interface data element (8)


DESCRIPTION

SOURCE

DESTINATION

FREQUENCY
DATA FORMAT

Ethernet PLD to RIC





Payload Health and Status
PLD
RIC
1 Hz
Ethernet

PEP Bundle Request
PLD
RIC
Async
Ethernet

PEP Procedure Execution Request
PLD
RIC
Async
Ethernet

Rack Time Request
PLD
RIC
Async
Ethernet

Ancillary Data Config Control
PLD
RIC
Async
Ethernet

Payload Telemetry Downlink Data
PLD
RIC
Async
Ethernet

EMU File Transfer Required
PLD
RIC
Async
Ethernet

PLD File Transfer Data Block
PLD
RIC
Async
Ethernet

PLD File Transfer Required
PLD
RIC
Async
Ethernet

RIC to Ethernet Payload





Ancillary Data Set
RIC
PLD
Async,
.1, 1 Hz
Ethernet

Broadcast Ancillary Data Packet
RIC
PLD
10 Hz
Ethernet

Rack Request Response
RIC
PLD
Async
Ethernet

Rack Time Response
RIC
PLD
Async
Ethernet

EMU File Transfer Request
PLD
RIC
Async
Ethernet

PLD File Transfer Request
PLD
RIC
Async
Ethernet

PLD File Transfer Data Block
PLD
RIC
Async
Ethernet

11.2.2
EXPRESS Rack RIC Serial Interface (RS-422)

The RIC CSCI interfaces to payloads requiring a serial interface as described in  TIA/EIA-422-B-1994, Electrical Characteristics of Balanced Voltage Digital Interface Circuits.  The data elements for this interface with which payloads shall comply are shown in Table 11-III.  Note:  Only if a request is invalid will a response be sent to the payload making the request.  The request response will be returned within 1 sec of validation of the request except for requests to the PEP.  The payload interface to the RIC by RS-422 format shall have a serial checksum at the end of each data message.  The sync word in front of the EXPRESS Header is used in the communication protocol for RS-422 to indicate the beginning of a new message.  The content from the first word of EXPRESS Header through the word before the serial checksum word is the payload message.  When the RIC receives Health and Status, payload telemetry, or payload files, the RIC removes the sync word and 
Table 11-III  Payload rs-422 external interface data element (7)


DESCRIPTION

SOURCE

DESTINATION

FREQUENCY
DATA FORMAT

RS-422 Payload to RIC





PEP Bundle Request
PLD
RIC
Async
RS-422

PEP Procedure Execution Request
PLD
RIC
Async
RS-422

Payload Health and Status
PLD
RIC
1 Hz
RS-422

EXPRESS Telemetry Message
PLD
RIC
Async
RS-422

Rack Time Request
PLD
RIC
Async
RS-422

Ancillary Data Config Control
PLD
RIC
Async
RS-422

EMU File Transfer Required
PLD
RIC
Async
Ethernet

PLD File Transfer Required
PLD
RIC
Async
Ethernet

PLD File Transfer Data Block
PLD
RIC
Async
Ethernet

RIC to RS-422 Payload





Ancillary Data Set
RIC
PLD
Async,
.1, 1 Hz
RS-422

Broadcast Ancillary Data Packet
RIC
PLD
10 Hz
RS-422

Rack Request Response
RIC
PLD
Async
RS-422

Rack Time Response
RIC
PLD
Async
RS-422

EMU File Transfer Required
PLD
RIC
Async
Ethernet

PLD File Transfer Required
PLD
RIC
Async
Ethernet

PLD File Transfer Data Block
PLD
RIC
Async
Ethernet

the serial checksum word prior to further processing.  When a payload command, Time response, Ancillary data, Request Response, or file comes from the PEP, the RIC adds the sync word at the beginning and the serial checksum word at the end before sending it to the payload.  The EXPRESS serial checksum word is used only by the RIC and is computed as the sum, with no carry, of all message bytes including the sync word but excluding the checksum word itself.  No flow control is used in the RS-422 interface.

The minimum packet gap shall be at least five characters of idle time. The messages shall be complete and contiguous (must never have idle time of more than two contiguous characters between sync word and message checksum word).

11.2.3
Payload Interface Data Elements

11.2.3.1
EXPRESS Header

Table 11-IV defines the header word format which shall be used during communications between the payload and the EXPRESS CSCI across the physical TIA/EIA-422 interface or across the logical Ethernet interface through the PEHB.  Requests to the RIC can originate from the PEP (Command from Ground Station), laptop, or in a very few cases, a payload.  The data types for the parameters in the EXPRESS Header are 16-bit integer.  The only exception is that the first word (16-bit integer) of the EXPRESS Header will be divided to one 4-bit integer (Header Version) and one 12-bit integer (Message Byte Count).  EXPRESS header including Version (0000h), Message Byte Count (sum of the bytes from Message Type to the last message data byte, but not including the RS-422 checksum word), Message Type (RIC unique identifier for the command/data/status contained in the message), Function Code (source or destination) unique Function Code for each interface.
Table 11-IV  express header (110)

MSB














LSB

Header Version (4 bits)







Message Byte Count (12 bits)








Command Message Type/Measurement Message Type
















Function Code (Source)
















Function Code (Destination)
















Message Byte Count = Total Remaining Bytes in associated message, excluding Serial Checksum Words where applicable
















11.2.3.2
Unique Identifier Numbers

The payload Subset ID for Health and Status, Function Code, TCP port number, and IP Address for TCP/IP will be assigned in PDL by EXPRESS EI after the PD promotes the C&DH Data Set.  The telemetry APID is assigned in PDL by Payload Engineering Integration (PEI).

A unique Function Code is assigned to each payload software application and payload interface and is used by the RIC for communication with the payload.  For a payload with both RS-422 and Ethernet interfaces in a single MDL location, only one interface will be accessed by the RIC at a time.  Change of the interface requires an update to the Rack Configuration File Format table in the RIC which involves shutdown of the payload.  For multiple locker payloads, it is possible to interface to an RS-422 interface in one locker and an Ethernet interface in another locker.  An additional Function Code would be assigned for the second interface.  Table 11-V defines Function Codes for payloads, RIC, and Ground Station.

Table 11-V  function code assignments (111)

RACK LOCATION/FUNCTION
ASSIGNMENT

RIC
0001 h

Ground Station
000F h

Individual PLD (See Note)
0010 h - FFFE h

ALL PLD (Broadcast within Rack)
FFFF h

11.2.3.3
EXPRESS Telemetry Header

The EXPRESS telemetry header is contained within the data field of the EXPRESS packet and subsequently the CCSDS user data field when downlinked.  This header identifies the type of telemetry, and optionally, sequence count, and time tag.  The format of the EXPRESS telemetry header which shall be used by payloads is presented in Table 11-VI.

TABLE 11-VI  EXPRESS TElemetry Secondary header (115)

MSB














LSB

Telemetry Data Type
















Sequence Count (Per Telemetry Data Type)1
















Time Tag (MSBs of Coarse Time)1
















Time Tag (LSBs of Coarse Time, LSB = 1 second)1
















1RIC generated telemetry will use as shown.  Payload usage is optional; however, it is suggested this format be used for PLDs needing to rebuild messages on the ground.
















11.2.3.4
Payload Telemetry Packet

The payload downlink telemetry packet shall include the EXPRESS Header, EXPRESS telemetry secondary header, and payload telemetry data.  The sync word will be in front of the EXPRESS Header, but is not part of the telemetry message.  For an RS-422 payload, the serial checksum word will be at the end of the packet.

For a downlink telemetry packet, the destination Function Code is the RIC (0001h), and the Message Type is 009Ch in the EXPRESS Header.  The first word of the EXPRESS telemetry secondary header (telemetry Data Type) along with the Function Code in the EXPRESS Header is used by the RIC to identify the telemetry APID on Telemetry Configuration File Format for use in construction of the CCSDS header.  The HOSC uses the Data Type as the Format ID.  The telemetry Data Type can be any value between 0 and 65535.  The RIC can handle up to six data types per payload:  one for the default pass (FFFF) and five for exception passes based on the telemetry Data Type.  The Sequence Count and Time Tag (two words) in the EXPRESS telemetry secondary header are recommended but are optional.  The Time Tag format is GPS time, representing the elapsed time in seconds since midnight 5-6 January 1980.

Telemetry can be of variable length.  The maximum size of each packet is 1,248 data bytes plus the sync word, the EXPRESS Header, and the EXPRESS telemetry secondary header.  To select the telemetry downlink channel via either low rate, medium rate, or the high rate, the PD submits the selection in the PDL C&DH Data Set Downlink Telemetry Data Packets form which will be incorporated into the Telemetry Configuration File Form.  The RIC does not send a response if telemetry data is sent while the link is not available. The RIC simply collects and forwards the data for downlink during the periods of time when the telemetry link is available.  More than one telemetry APID may be assigned to a single payload, depending on requirements.

The payload telemetry rate is entirely dependent on the rate the payload transmits the telemetry to the RIC and the downlink resources available to the RIC.  Payload telemetry received from a payload that exceeds the RIC resources to downlink or comes from a payload that does not have an entry in the Telemetry Configuration table will be discarded.  The EXPRESS laptop and Ground Station are notified of data loss through an increase in the data lost count in the EXPRESS Rack Health and Status data.  When a valid payload message is received but the telemetry path designated in the Telemetry Configuration tables has not been activated using the Downlink Configuration Control command to the RIC, a Payload Response will be sent to the payload.  The invalid response will be reported to the Ground Station and the EXPRESS laptop.  The Downlink Configuration Control table is used to notify the RIC to start or stop the telemetry service.  When the payload input is less than the minimum telemetry data size, the RIC will fill with “0” at the end of the packet to meet the minimum length requirement.

For a payload telemetry packet, the RIC verifies the EXPRESS Header and the telemetry Data Type in the EXPRESS telemetry secondary header.  For an Ethernet telemetry packet, the RIC removes the sync word, adds the CCSDS header in front of the EXPRESS Header, and sends the message to the designated channel per the Telemetry Configuration File in the RIC.  For an RS-422 payload telemetry packet, the RIC removes the sync word and the serial checksum word and adds the CCSDS header before sending the message out.  Table 11-VII defines the telemetry data packet (including the header) which shall be used by the payload.

Table 11-VII  express telemetry packet format (118)

MSB














LSB

SYNC (55AA)
















EXPRESS Header
















EXPRESS Telemetry Secondary Header

Data Byte 1







Data Byte 2








Data Byte 3
Data Byte 3

•••

Data Byte n-1







Data Byte n

(maximum Ethernet n = 1248 Data Bytes

maximum TIA/EIA-422 n = 1248 Data Bytes)








EXPRESS serial checksum word (only applicable for TIA/EIA-422 messages between the RIC and payloads.  Consists of the sum, with no carry, of all message bytes, including Sync Word, prior to the EXPRESS Serial Checksum word).
















11.2.3.5
EXPRESS RIC Interface Requests and Responses

Seven types of request for RIC or PEP services that can be made by payloads are PEP Bundle Request, PEP Procedure Execution Request, Rack Time Request, Ancillary Data Configuration Control, Payload File Transfer Request, EMU Payload File Transfer Request, and Payload File Transfer Data Block.  PEP-related requests, originating from the Ground Station, EXPRESS laptop, or the payload are sent to the PL MDM via the EXPRESS Rack Health and Status data.  Figure 11-4 defines the end-to-end flow of the payload service request. Tables 11-VIII and 11-IX define the requests and messages between the EXPRESS payloads and RIC CSCI.  The table consists of the header/message/word definitions that shall be used by payload. Table 11-VIII contains the request message types.  Table 11-IX contains PL/PA message definition and payload request responses data message types.

Table 11-vIII  request message type assignments/location (120)

message type

function code



description
assignment

source

destination

Request Messages





PEP Bundle Request
0049 h
GS, LAP, PLD
RIC

PEP Procedure Execution Request
004C h
GS, LAP, PLD
RIC

Rack Time Request
004D h
GS, LAP, PLD
RIC

Ancillary Data Configuration Control
0020 h
GS, LAP, PLD, PA
RIC

PLD File Transfer Request
0041 h
PLD, RIC
RIC, PLD

EMU File Transfer Request
0042 h
GS, LAP, PLD
RIC

NOTE:
When referring to Ground Stations (GS) commanding:  ALL commanding from the Ground Stations or the ISS must come through the PEP and be formatted using valid EXPRESS headers.  Because of this, no distinction is made on where a command originates from outside the EXPRESS Rack.





Table 11-Ix  status message type assignments/location (121)

message type

function code


description
assignment
source
destination

Rack Responses





Rack Time Response
0080 h
RIC
LAP, PLD

PLD, PA Request Response
0082 h
RIC
PLD, PA

Ancillary Data Set
0098 h
RIC
PLD, PA

Broadcast Ancillary Data Set
0099 h
RIC
PLD, PA

Payload Health and Status
009B h
PLD
RIC

EXPRESS Telemetry Packet
009C h
PLD
, RIC

PLD File Transfer data Block
00A4 h
PLD, RIC
RIC, PLD

Rack Analog and Discrete Data
00B0 h
LAP
PA

NOTE:
When referring to Ground Stations (GS) communications:  Communications to the Ground Stations may be directed through the PEP (via LRT, File Transfer or Health and Status), Medium Rate Telemetry, or High Rate Telemetry.





11.2.3.5.1
PEP Bundle Request
The PEP bundles contain groups of Timeliner Procedures (Sequences) that are to be automatically executed on the PL MDM.  It could consist of monitoring parameters, issuing messages, issuing commands (at a specific time, or after a specific time delay if desired, etc.).  The purpose of the PEP Bundle Request is to request a bundle of Timeliner commands on the PEP to be installed, halted, or removed.  Table 11-X defines the format for the PEP Bundle Request.  The Bundle Identifier Parameter is a unique integer value assigned by the PEP relating to the bundle of Timeliner commands stored on the PL MDM.

Table 11-X  PEP bundle request (191)

MSB














LSB

SYNC (55AA)
















EXPRESS Header

(Message Type = 0049 h)
















PEP Request Identifier:  (Integer value)

21 = Install, 22 = Halt, 23 = Remove
















Bundle Identifier Parameter:

(Unique value relating to a UIL Bundle assigned by PEP)
















11.2.3.5.2
PEP Procedure Execution Request

The purpose of the PEP Procedure Execution Request is to request a Timeliner sequence on the PEP to be started, stopped, or resumed.  Table 11-XI defines the format for the PEP Procedure Execution Request.  The Payload Dependent Sequence Identifier is a unique integer value, assigned by the PEP, relating to the Timeliner sequence stored on the PL MDM.  The procedures are compiled into the bundles using the compiler for Timeliner.  Once the appropriate Timeliner files are on the PL MDM, commands may be issued to the Timeliner (or requested of the PL MDM by a payload) for the execution of those procedures.

Table 11-XI  PEP Procedure execution request (194)

MSB














LSB

SYNC (55AA)
















EXPRESS Header

(Message Type = 004C h)
















Request Identifier:  (Integer value)

18 = Start, 19= Stop, 20 = Resume
















Payload Dependent Sequence Identifier:

(Unique integer value relating to the sequence assigned by PEP)
















11.2.3.5.3 Rack Time Request

The purpose of the Rack Time Request, with format as defined in Table 11-XII, is to request the current PEP time broadcast.  The requesting source is identified by the source Function Code in the EXPRESS Header.  In response to the Rack Time Request the RIC distributes the PEP Broadcast time in the format described in the Rack Time Response Table 11-XIII.  The RIC time response will be based on the last broadcast time received from the PL MDM.  The time is updated every 30 sec or, based on the update rate, as requested by the payload (in minutes) in the Rack Configuration Control table.  If the payload requires an update more frequently than once every 30 sec, the payload can send a request to the RIC and the RIC will respond immediately.

Table 11-XII  rack time request (134)

MSB














LSB

SYNC (55AA)
















EXPRESS Header (Ref. Table 11-IV)

(Message Type = 004D h)
















Table 11-XIII  rack Time response (137)

MSB














LSB

EXPRESS Header 

(Message Type = 0080 h)

CCSDS Preamble field =‘01010000’B
MSB of BCD Year field (19-20)

LSB of BCD Year field (0-99)
BCD Month Field (1-12)

BCD Day of Month Filed(1-31)
BCD Hour Field (0-23)

BCD Minutes Field(0-59)
BCD Seconds Field(0-59)

Spare - 000 h
Binary Sub-seconds high (0-15) 1

Binary Sub-seconds Low (0-65535) 1

Universal Time Coordinate (UTC) Time Conversion Parameter (0-65535)

Always set to zero.  Note this data is contained in Broadcast Ancillary Data

Non-CCSDS Seconds/sub-seconds (0-65535)

The one’s portion of the seconds plus the sub-seconds information of the CCSDS time converted to a straight binary count rounded to the nearest 256 microsecond (LSB = 256 microsec)

1  Combining sub-second high and sub-second low, the total range is 0 - 1048560 at one microsecond per count.

11.2.3.5.4
Ancillary Data Configuration Control

The purpose of this command is to request Ancillary data set or Broadcast ancillary frame routing or to request aperiodic ancillary data set routing.  The Ancillary Data Configuration Control can come from the Ground Station, EXPRESS laptop, or payload.  After the request is validated, the ancillary data configuration is updated.  A request is then sent to the PEP to acquire the requested ancillary data set.  Invalid responses will be reported to the Ground Station, EXPRESS laptop, or payload in response to command (request) validation. The PEP can deliver up to 10 UAD (Unique Ancillary Data) set per second.  The RIC can deliver up to 10 messages with a combination of Ancillary data sets or Broadcast Ancillary data frames per second 

The Request ID specifies whether to add or delete the ancillary data configuration entry associated with the Data Set ID and Function Code in the request from the Ancillary Configuration table, Table 11-XIV.  If the Request ID is an Aperiodic Request, the ancillary data set will be requested once (one shot) and the Ancillary Configuration table will not be changed.  The Ancillary Configuration table only consists of cyclically required Ancillary data sets.

The Data Set ID/Frame Number specifies the Ancillary data set or Broadcast ancillary data frame to be acquired for the Function Code.

The payload will receive the Broadcast Ancillary data with 64 words per packet.  Each packet includes a CCSDS header (the first 8 words), 36 words of 1-Hz data, and 20 words of 0.1-Hz data.  It takes 10 sec to complete the transmission of the Broadcast Ancillary Data Set. For de-coding Broadcast Ancillary data set word messages, reference SSP 41175-2.  It is recommended that payloads receiving Broadcast Ancillary data frames check the Frame ID (least 7 significant bits of the CCSDS header word 8) before further processing.

11.2.3.5.5
File Transfer

A payload can send a request for file transfer service to the RIC.  The file transfer types are payload to EMU, EMU to payload, and EMU to the Ground Station.  The request shall include the EXPRESS Header and File name.

11.2.3.5.5.1
Payload File Transfer

The Payload File Transfer Request command provides the capability for a payload to request a file transfer between the payload and the RIC (EMU).  The format for the Payload File Transfer Request is shown in Table 11-XVII.

Table 11-XIV  ancillary data config control (140)

MSB














LSB

SYNC (55AA)
















EXPRESS Header

(Message Type = 0020 h)
















Destination Function Code

(Destination of the Ancillary Data)
















Spare (00 b)

 (2 bits)



Request Identifier1

(2 bits)



Spare (0 h) (4 bit)



Data Set Identifier/Frame Number2 (8 bits)




NOTES:

1.
Request Identifier:
00 b = Aperiodic (One shot) Request (no change to Ancillary Configuration Table and does not apply to Broadcast Ancillary Data Frame)



01 b = Add Entry, 11 b = Delete Entry

2.
Data Set Identifier:
01 h - 64 h = 1 thru 100 Ancillary Data Sets ID for Ancillary Data,


Frame Number:
80 h - E3 h = 0 thru 99 Frame Number for Broadcast Ancillary Data,



E4 h all frames of Broadcast Ancillary Data to PLD



FF h = Unused Data Set Identifier or Frame Number

Table 11-XV  ancillary data set (144)

MSB














LSB

SYNC (55AA)
















EXPRESS Header

(Message Type = 0098 h)
















Spare (0 h) (8 bits)



Data Set Identifier1 (8 bits)












Ancillary Data Set Word 1
















•••
















Ancillary Data Word n (Maximum of 23)
















1Data Set Identifier:  01 h - 64 h = 0 thru 100 Ancillary Data Sets
















Table 11-XVI  broadcast ancillary data set (145)

Field ID
Word #
MSB














LSB

SYNC (55AA)

EXPRESS Header
1
Header Version
Message Byte Count


2
Message Type = 0099 h


3
Function Code (source)


4
Function Code (destination)

Primary

CCSDS

Header
1
Version #
Type
Sec Hdr Flag
APID (11 bit field)


2
Seq Flags
Packet Sequence Count (14 bits)


3
Packet Length (# octets - 1 following this field)

Sec

CCSDS

Header
4
Time (MSBs of Course time)


5
Time (LSBs of Course Time, LSB = 1 second)


6
Fine Time
Time ID
Check word
 Spare
Packet Type


7
Spare
Element ID
1
Version ID
Format ID


8
Spare 9 bit Field
Frame ID (7 bit field)

1 Hz Area
9 to 44
Broadcast Ancillary Data Word

0.1 Hz Area
45 to 64
Broadcast Ancillary Data Word



table 11-xvii  Payload File Transfer Request

MSB














LSB

SYNC (55AA)

EXPRESS Header 

(Message Type = 0041 h)

1
2
Reserved for RIC

Filename 3 (character #1)
Filename (character #2)

Filename (character #3)
Filename (character #4)

Filename (character #5)
Filename (character #6)

Filename (character #7)
Filename (character #8)

Filename (character #9)
Filename (character #10)

Filename (character #11) 
Filename (character #12) 

Block Number to Restart

1  Transfer Request Type : 
00 b = File Transfer Start, 
01 b = File Transfer Stop,
10 b = File Transfer Restart
11 b = File Transfer Complete

2 File Transfer ID: 
00 b = payload to EMU
 01 b = EMU to payload

3  The Filename is NUL (00 h) ASCII character byte filled on the end for any Filename plus extension less than 12 characters.

The source Function Code in the EXPRESS Header identifies the payload making the Payload File Transfer Request.  The Transfer Request Type identifies the type of RIC File Transfer Service requested.  The available requests are File Transfer Start, File Transfer Stop, File Transfer Restart, and File Transfer Complete.

The File Transfer ID identifies the direction of the Payload File Transfer Request, either “payload to EMU” or “EMU to payload.”  Only one file transfer in each direction (EMU to payload or payload to EMU) will be allowed to take place at any one time.  The “PLD” directory will be used in all payload file transfer transactions.

The Filename is the name of the file being stored to or retrieved from the EMU.  When the incoming Filename is new, the RIC commands the EMU to create a new Filename and store the data.  When the Filename already exists on the EMU, the file will be overwritten by the new file of the same name.  A valid Filename consists of 12 ASCII character bytes configured as follows:

A.
A Filename of 0 to 8 case sensitive ASCII character bytes optionally followed by NUL (00 h) ASCII character bytes, or

B.
The period (2E h) delimiter ASCII character byte optionally followed by NUL ASCII character bytes, or

C.
An extension of 0 to 3 case sensitive ASCII character bytes followed by NUL ASCII character bytes.  All payload files will be stored in the “PLD” directory on the EMU.

In all cases, the 12 ASCII character fields will have a contiguous set of characters forming a valid Filename and will be (if required) end-filled with NUL ASCII character bytes.  Valid Filename examples would include:  filename.ext, f.e, file, .ex

The Block Number to Restart is used for restarting a File Transfer Read or Write at a specified block number.

The Payload File Transfer Request can only come from the payloads.  Once validated and initiated, until the file transfer transaction has been terminated, ONLY the requesting payload is allowed to send further Payload File Transfer Requests of that specific File Transfer ID type (EMU to payload or payload to EMU).  After successful validation:

A.
For a “payload to EMU” transfer:

(26) The RIC will set “payload-to-EMU File Transfer” status bit in EXPRESS Rack Health and Status to True.

a.
If upon file transfer transaction startup an error occurs in storing data to the EMU:

· The RIC will send the originating Payload File Transfer Request back to that payload except the RIC will set the Transfer Request Type to “File Transfer Stop.” 

· The RIC will send a “EMU File Access Error” Rack Request Response to the EXPRESS laptop and Ground Stations, via telemetry.

· The RIC will set the “payload-to-EMU File Transfer” status bit in the EXPRESS Rack Health and Status to False.

b.
The RIC will expect valid, contiguous Payload File Transfer Data Blocks to begin arriving from the requesting payload (Source Function code of the Payload File Transfer Request).

c.
Upon receipt of a Payload File Transfer Data Block with the Current Block Number equal to the Total Block Number:

· The RIC will send the originating Payload File Transfer Request back to that payload except the RIC will set the Transfer Request Type to “File Transfer Complete.” 

· The RIC will set the “payload to EMU File Transfer” status bit in the EXPRESS Rack Health and Status to False. 

d.
Upon receipt of a Payload File Transfer Data Block with a noncontiguous Current Block Number. The RIC will send the originating Payload File Transfer Request back to that payload except the RIC will set the Transfer Request Type to “File Transfer Restart” and the ‘Block Number to Restart’ will be set to the correct contiguous Current Block expected.

(27) The following conditions will cause the RIC to terminate the payload file transfer of “payload to EMU” ID at any time prior to receiving a Current Block Number equal to the Total Block Number:

a.
If an error occurs in storing data to the EMU: 

· The RIC will send the originating Payload File Transfer Request back to that payload except the RIC will set the payload Request Type to “File Transfer Stop.” 

· The RIC will send a “EMU File Access Error” Rack Request Response to the EXPRESS laptop and Ground Stations, via telemetry. 

· The RIC will attempt to delete the portion of the payload file that has been stored on the EMU. 

· The RIC will set the “payload to EMU File Transfer” status bit in the EXPRESS Rack Health and Status to False. 

b.
If a contiguous period of 10 sec passes by without the receipt of a valid Payload File Transfer Data Block from the valid payload source:

· The RIC will send the originating Payload File Transfer Request back to that payload except the RIC will set the Transfer Request Type to “File Transfer Stop.” 

· The RIC will send a “Payload to EMU File Transfer Terminated” Rack Request Response to the EXPRESS laptop and Ground Stations, via telemetry. 

· The RIC will delete the portion of the payload file that has been stored on the EMU. 

· The RIC will set the “Payload to EMU File Transfer” status bit in the EXPRESS Rack Health and Status to False. 

c.
If the RIC receives a Payload File Transfer Request with an ID of “Payload to EMU” and a Transfer Request Type of “File Transfer Stop”:

· The RIC will delete the portion of the payload file that has been stored on the EMU. 

· The RIC will send a “Payload to EMU File Transfer Terminated” Rack Request Response to the EXPRESS laptop and Ground Stations, via telemetry. 

· The RIC will set the “Payload to EMU File Transfer” status bit in the EXPRESS Rack Health and Status to False. 

(28) At any time prior to receiving a Current Block Number equal to the Total Block Number.  If the RIC receives a valid Payload File Transfer Request with an ID of “Payload to EMU” and a Transfer Request Type of “File Transfer Restart” or “File Transfer Complete,” the RIC will ignore the request. 

B.
For an “EMU to Payload” transfer and a Transfer Request Type of “File Transfer Start” or a “File Transfer Restart” with a “Block Number to Restart”: 

(29) The RIC will set “EMU to Payload File Transfer” status bit in EXPRESS Rack Health and Status to True.

a.
Upon file transfer transaction startup an error in retrieving data from the EMU:

· The RIC will send the originating Payload File Transfer Request back to that payload except the RIC will set the Transfer Request Type to “File Transfer Stop.” 

· The RIC will send a “EMU File Access Error” Rack Request Response to the EXPRESS laptop and Ground Stations, via telemetry. 

· The RIC will set the “EMU to Payload File Transfer” status bit in the EXPRESS Rack Health and Status to False. 

b.
The RIC will start sending Payload File Transfer Data Blocks, reference Table 11-XVIII, to the requesting payload (Source Function code of the Payload File Transfer Request).

c.
Upon sending the Current Block Number equal to the Total Block Number, the RIC will set the “EMU to Payload File Transfer” status bit in the EXPRESS Rack Health and Status to False.

d.
At any time prior to sending a Current Block number equal to the Total Block Number. If the RIC receives a valid Payload File Transfer Request with an ID of “EMU to Payload” and a Transfer File Type of “File Transfer Restart,” the RIC will find the correct “Block Number to Restart” of data and continue the file transfer transaction with the next block being sent having a Current Block Number equal to the “Block Number to Restart.”  

(30) The following conditions will cause the RIC to terminate the payload file transfer of “EMU to Payload” File Transfer ID at any time prior to sending a Current Block Number equal to the Total Block Number:

a.
If an error occurs in retrieving data from the EMU: 

· The RIC sends the valid payload a Payload File Transfer Request with an ID “EMU to Payload” and a Transfer Request Type of  “File Transfer Stop.” 

· The RIC will also issue a Rack Request Response of “EMU to Payload File Transfer Terminated” to the EXPRESS laptop and Ground Stations, via telemetry. 

· The RIC will set the “EMU to Payload File Transfer” status bit in the EXPRESS Rack Health and Status to False. 

b.
The RIC receives a Payload File Transfer Request with an ID “EMU to Payload” and a Transfer Request Type of “File Transfer Stop”: 

(
The RIC will also issue a Rack Request Response of “EMU to Payload File Transfer Terminated” to the EXPRESS laptop and Ground Stations, via telemetry. 

(
The RIC will set the “EMU to Payload File Transfer” status bit in the EXPRESS Rack Health and Status to False. 

(31) At any time prior to sending a Current Block Number equal to the Total Block Number, if the RIC receives a valid Payload File Transfer Request with an ID of “EMU to Payload” and a Transfer Request Type of “File Transfer Complete,” the RIC will ignore the request.

The following invalid responses will be reported, in response to EXPRESS command validation:

The Request Responses will be sent to the EXPRESS laptop and Ground Stations via telemetry and to 
the requesting payload.

The Payload Response error codes are defined in Table 11-XXII.

The Payload File Transfer Data Block is the mechanism to transfer data between the RIC and payloads.  The Table 11-XVIII defines the format for the Payload File Transfer Data Block.

Table 11-XVIII  Payload File Transfer Data Block

MSB














LSB

SYNC (55AA)

EXPRESS Header 

(Message Type = 00A4 h)

Current Block Number

Total Block Number

Data Byte #1
Data Byte #2

. . .

Data Byte #n-1
Data Byte #n 

(where n <= 1248 bytes per block)

All file transfers to and from the RIC will be staged on the EMU.  The Payload File Transfer Data Block command allows the user to control these file transfers.  File transfers between the EMU and the EXPRESS laptop will be accomplished under the EXPRESS laptop control using a standard File Transfer Protocol (FTP) mechanism.  The RIC CSCI will not take part in this FTP file transfer.

The Current Block Number gives the block number of the Payload File Transfer Data Block.  The maximum size of a Payload File Transfer Data Block is 1,248 data bytes.  When the Payload File Transfer to be sent or received is larger than 1,248 data bytes, it will take multiple data blocks to complete the message.

The Total Block Number gives the number of Payload File Transfer Data Block message blocks which must be sent or received to complete the Payload File Transfer.  Note that the maximum number of Payload File Transfer Data Blocks that can be sent are 65,535, or in other words, a single maximum file size of 81,787,680 data bytes in length can be transferred.

11.2.3.5.5.2
EMU File Transfer

Payloads also have the capability to issue EMU File Transfer Control commands to request a file transfer between the EMU and Ground Station.  The table below defines the format for the EMU File Transfer Control.

table 11-XIX  EMU File Transfer Request

MSB














LSB

EXPRESS Header 

(Message Type = 0042 h)

1
2
Reserved for RIC

Directory (character #1)
Directory (character #2)

Directory (character #3)
/ (2F h)

Filename 4 (character #1)
Filename (character #2)

Filename (character #3)
Filename (character #4)

Filename (character #5)
Filename (character #6)

Filename (character #7)
Filename (character #8)

Filename (character #9)
Filename (character #10)

Filename (character #11) 
Filename (character #12) 

Payload Dependent File Identifier 3 

(Unique integer value relating to a file stored on the PLD MDM assigned by PEP)

Block Number to Restart

1  EMU Request Type : 
00 b = File Transfer Start, 
01 b = File Transfer Stop,

10 b = File Transfer Restart
11 b = File Transfer Complete

2 File Transfer ID: 
00 b = PEP to EMU,
01 b = EMU to PEP,
10 b = EMU to Ground Station
11 b = Reserved for RIC 

3  Required only for the File Transfer IDs of: 
PEP to EMU (for PEP File Transfer Write) 


EMU to PEP (for PEP File Transfer Read)

4  The Filename is NUL (00 h) ASCII character byte filled on the end for any Filename plus extension less than 12 characters.

For a File Transfer to Ground Station (for reading a file from the EMU and sending it to the configured Ground Station), the RIC CSCI will use the Telemetry Configuration table for establishing the telemetry path and APID.

The Directory identifies the EMU directory the file is being read from.

The Filename is the name of the file being retrieved from the EMU.  A valid Filename consists of 12 ASCII character bytes configured as follows:

A.
A Filename of 0 to 8 case sensitive ASCII character bytes optionally followed by NUL (00 h) ASCII character bytes, or

B.
The period (2E h) delimiter ASCII character byte optionally followed by NUL ASCII character bytes, or

C.
An extension of 0 to 3 case sensitive ASCII character bytes followed by NUL ASCII character bytes 

In all cases, the 12 ASCII character fields will have a contiguous set of characters forming a valid Filename and will be (if required) end filled with NUL ASCII character bytes.  Valid Filename examples would include:  filename.ext, f.e, file, .ex

In the case of an EMU to Ground Station transfer, the Block Number to Restart is not used and the complete file will be re-sent starting at Block 1.

The EMU File Transfer Requests will be accepted from the payloads, Ground Stations, or the EXPRESS laptop at any time.  Successive commands will override previous commands as long as Directory, Filename, File Transfer ID, and Payload Dependent File Identifier (when required) are the same as the last valid command.  After successful validation:

A.
For a EMU to Ground Station (GS) file transfer and a Transfer File Type of “File Transfer Start”:

(32) The RIC will set “EMU to GS File Transfer” status bit in EXPRESS Rack Health and Status to True.

a.
The RIC will retrieve the requested file from the EMU in 1248 data byte blocks. 

· If upon startup an error occurs in retrieving data from the EMU: 

· The RIC will send a “EMU File Access Error” Rack Request Response to the EXPRESS laptop and Ground Stations, via telemetry. 

· And if a payload originated the EMU File Transfer Request message transaction, the RIC will send back to that payload the same EMU File Transfer Request message except the RIC will set the EMU Request Type to “File Transfer Stop.”

· The RIC will set the “EMU to GS File Transfer” status bit in the EXPRESS Rack Health and Status to False.

b.
Based on the Source Function Code of the EMU File Transfer Request and the appropriate telemetry configuration table:

· The RIC will add an EXPRESS Header and EXPRESS Telemetry Secondary Header to each data block to create a Ground Station File Transfer Data Block. The source Function Code in EXPRESS Header will be the RIC when the command comes from the Ground Station or the EXPRESS laptop.

· The RIC will add a CCSDS header and send the telemetry message down the scheduled telemetry transfer path.

c.
Upon sending the Ground Station File Transfer Data Block with the Current Block Number equal to the Total Block Number, the RIC will set the “EMU to GS File Transfer” status bit in the EXPRESS Rack Health and Status to False. 

· And, if a payload originated the EMU File Transfer Request message transaction, the RIC will send back to that payload the same EMU File Transfer Request message except the RIC will set the EMU Request Type to “File Transfer Complete.”

(33) The following conditions will cause the RIC to terminate the EMU File Transfer Request of “EMU to GS” ID at any time prior to sending the Current Block Number equal to the Total Block Number:

a.
Upon an error occurring in retrieving data from the EMU or the RIC receives an EMU File Transfer Request message with an ID “EMU to GS” and a Transfer Request Type of “File Transfer Stop”: 

· The RIC will send a “EMU to GS File Transfer Terminated” Rack Request Response to the EXPRESS laptop and Ground Stations, via telemetry. 

· And, if a payload originated the EMU File Transfer Request message transaction, the RIC will send back to that payload the same EMU File Transfer Request message except the RIC will set the EMU Request Type to “File Transfer Stop.”

· The RIC will set the “EMU to GS File Transfer” status bit in the EXPRESS Rack Health and Status to False.

b.
At any time prior to sending the Current Block Number equal to the Total Block Number, if the RIC receives an EMU File Transfer Request message with an ID “EMU to GS” and a Transfer Request Type of “File Transfer Complete” the RIC will ignore the message.

The valid Directory names for an EMU File Transfer Request are shown in below.

TABLE 11-XX  EMU Directory Assignments


Directory Name
Directory Level

Directory Usage

:/ (root directory)
0
None, required by EMU file structure.

:/CFG
1
Location of all configuration files

:/PLD
1
Location of Payload File Transfer files

:/STM
1
Location of Stored Telemetry files

:/SWL
1
Location of Software Load files

The following invalid responses will be sent to the requesting payload and, via telemetry, to the Ground Station and the EXPRESS laptop.

The Rack Request Responses will be sent to the EXPRESS laptop and Ground Stations via telemetry 
to the requesting payload.

The Response error codes are defined in Table 11-XXII.

11.2.3.5.6
Payload Response

The Payload Response provides the payload or Payload Application with a RIC operating response to a RIC Service Request or message validation.  
Table 11-XXI  payload response format  

MSB














LSB

SYNC (55AA)
















EXPRESS Header

(Message Type = 0082h)
















Payload Response Code

Table 11-XXII  REQUEST response code (Sheet 1 of 4) (28)

Error Code

Request Response
Error Code (integer)
Request Error Code Description

Invalid Ancillary Data Set Requested
1
possible response to Ancillary Data Start request

Undefined Ancillary Data Set Requested
2
possible response to Ancillary Data Start request

Request Ancillary Data Set Already Being Provided
3
possible response to Ancillary Data Start request

Request Ancillary Data Set Not Being Provided
4
possible response to Ancillary Data Stop request

Invalid File ID
15
possible response to payload File Read or File Write request

PEP Command Buffer Full
20
possible response to any payload request

Queue Full
21
possible response to any payload request

Invalid Payload Request
23
possible response to any payload request

Invalid Payload Index
24
possible response to any payload request or CCSDS command

Invalid Sequence ID
30
possible response to Procedure Start, Procedure Stop, or Procedure Resume request

Invalid Bundle ID
31
possible response to Install Bundle, Halt Bundle, or Remove Bundle request

Sequence ID Not Found
32
possible response to Procedure Start, Procedure Stop, or Procedure Resume request

Bundle ID Not Found
33
possible response to Install Bundle, Halt Bundle, or Remove Bundle request

Unauthorized Sequence Execution Request
34
possible response to Procedure Start, Procedure Stop, or Procedure Resume request

Unauthorized Bundle Execution Request
35
possible response to Install Bundle, Halt Bundle, or Remove Bundle request

Timeliner Cmd Queue Full
36
possible response to Install Bundle, Halt Bundle, Remove Bundle, Procedure Start, Procedure Stop, or Procedure Resume request

Max Transactions in Progress
64
Possible response to a Start File Read or a Start File Write

Table 11-XXII  PLD response code (Sheet 2 of 4) (28)

Error Code

Rack Request Response
Error Code (integer)
Request Error Code Description

FMT Timeout
68
Possible response to a Start File Read or a Start File Write.

File Transfer in Progress
69
Possible response to a Start File Read or a Start File Write.

Unauthorized File Request
76
Possible response to a Start File Read or a Start File Write.

File Transfer Completed
79
Possible response to a Start File Read or a Start File Write.

Restart File Transfer
80
Possible response to a Start File Read or a Start File Write.

File Transfer Error
81
Possible response to a Start File Read or a Start File Write.

Invalid Express Header Version
-268
EXPRESS header version does not match current version

Invalid Express Header Byte Count
-269
Message byte count does not match message length or pre-defined length

Invalid Express Header Message Type
-270
Message type value does not match any defined RIC message type

Invalid Source Function Code
-271
Source Function Code Does not exist or is not allowed to send this Message Type

Source Function Code Not Active
-272
Source Function Code is not active



Invalid Destination Function Code
-273
Destination Function Code does not exist or Destination Function Code is not accessible.

Destination Function Code Not Active
-274
Destination Function Code is not active

Invalid Mode
-275
command incompatible with RIC operating mode

EMU File Access Error
-276
access to EMU lost due to memory or communication error or file not found

Invalid Ancillary Data Set
-280
data set requested is outside valid range and does not exist

Invalid Add Entry Request 
-281
entry to be added already exists or rack equipment is not available for addition

Invalid Delete Entry Request
-282
entry to be deleted does not exist or is not a valid entry to delete

Invalid Modify Entry Request
-283
entry to be modified does not exist or is not a modifiable entry

Invalid Checksum Word
-286
A command or response received from the PEP has an invalid Checksum Word.

PLD Is Activated
-287
PLD commanded to be modified is powered and/or has an activated communication interface

Invalid Discrete Request
-288
Discrete channel set command contains invalid value

Invalid Rack Location
-293
location has already been assigned to another Function Code or is out of legal range

Table 11-XXII  PLD response code (Sheet 3 of 4) (28)

Error Code

Rack Request Response
Error Code (integer)
Request Error Code Description

Invalid PLD Application Function Code
-295
PA Function  Code is not unique in this rack

Invalid Serial Baud Rate Selected
-297
invalid serial baud rate was selected

Invalid Request Identifier
-298
undefined request identifier was entered

Ancillary Data Table Full
-308
Maximum number of Ancillary Data entries exceeded (either >16 Function Code entries or > 10 ancillary data sets requested per Function Code)

Duplicate IP Address
-309
IP Address already exists in another entry

Duplicate Subset ID
-310
Subset ID already exists in another entry

Invalid Comm Port Type
-311
Comm Port Type selected is not a valid choice for that entry

Rack Table Full
-312
Attempt to add entry when the Rack Config Table is already full.  A current entry must be removed to allow a new entry.

Invalid Function Code
-313
Function Code is out of valid range or is already assigned to another entry or Source Function Code does not match Ancillary Data Destination Function Code

Bogus Execution Path
-315
An internal RIC invalid call was made.

Invalid Health and Status Size
-316
An invalid size was entered for the Health and Status Size

Invalid TCPIC Port Number
-317
TCPIP Port number was out of valid range

Rack Telemetry Config Table Full
-332
An entry can not be added until a current entry is deleted, because the Rack Telemetry Config Table is full.

Rack Telemetry Config Checkpoint Failure
-334
An internal RIC failure has inhibited the update of the Telemetry Config Checkpoint file on the EMU.

Ancillary Config Checkpoint Failure
-336
An internal RIC failure has inhibited the update of the Ancillary Data Config Checkpoint file on the EMU.

Invalid Entry Specified
-340
The entry to be modified is invalid.

EMU to GS File Transfer in Progress
-341
A Ground Station Transfer is already in progress when another transfer request is made.

EMU to GS File Transfer Terminated
-342
A Ground Station Transfer was terminated before it was complete.

Invalid Block Number
-343
A File transfer request contains an invalid block number to restart from.

Invalid Health and Status Size
-344
The PLD Health and Status message does not match the Rack Config Table configured size.

Payload Telemetry Config Table Full
-345
A invalid command to add PLD Telemetry Config entry to a full PLD Telemetry configuration table.

Function Code Not Configured
-353
A command was issued to interface with a PLD Function Code that is not configured.

Invalid Channel Number
-363
Invalid channel number was entered

PLD to EMU File Transfer In Progress
-368
PLD to EMU File Transfer was requested while one is already is in progress

Table 11-XXII  PLD response code (Sheet 4 of 4) (28)

Error Code

Rack Request Response
Error Code (integer)
Request Error Code Description

PLD to EMU File Transfer Terminated
-369
PLD to EMU File Transfer was terminated while in progress

EMU to PLD File Transfer In Progress
-370
EMU to PLD File Transfer was requested while one is in progress



EMU to PLD File Transfer Terminated
-371
EMU to PLD File Transfer was terminated while in progress

11.2.3.6
Payload Health and Status Data

The payload shall provide Health and Status (including Safety) data to the RIC at a rate of 1.0 Hz, continuously, while the payload is powered on.  For any increment, the Health and Status data shall have a fixed length and fixed measurement location format in accordance with MSFC-STD-1274B, Volume 2, Section 4.4.3.2.5 (Random Sampling) and may be used by other payloads as ancillary data.  Gaps in the Health and Status are on an exception basis and, for payloads using parameter monitoring as the primary means of fire detection, are subject to review and approval by the Payload Safety Review Panel.

The maximum number of Health and Status words is 92 data words (including ECW word) plus 4 words of EXPRESS Header (see Figure 11-5 and Table 11-XXIII).  The sync word and RS-422 serial checksum word are not counted as part of the 92 words.  Any payload measurement that requires any ISS process, service, or display on the ISS PCS will be included as payload Health and Status data.  The RIC will send only the Rack Subsystem Health and Status data to the EXPRESS laptop for display.  Payload Health and Status data sent to and displayed by payload application software resident on the EXPRESS laptop will be treated as a payload-to-payload message.

The first word of Health and Status data shall be reserved by all payloads as the ECW word.  Payloads using parameter monitoring as the primary means of fire detection shall set the ECW word to indicate potential for fire.  Payloads not using parameter monitoring shall zero fill the ECW word.  The integer 1 (Advisory) will be located at the most right bit (last transmit bit) in the 16-bit word.

The RIC receives payload Health and Status data and verifies the correct EXPRESS Header with message type as 009Bh.  After the verification process the RIC removes the sync word, EXPRESS Header, and serial checksum word (RS-422 payload only) and adds the Subset ID, Service Request Word, and Service Request Data for each payload.  The RIC combines all active payload Health and Status data in the order in which it is received and EXPRESS Subsystem Health and Status data as one 










figure 11-5  payload health and status

Table 11-XXIII  payload HEALTH AND STATUS (148)
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LSB

SYNC (55AA)
















EXPRESS Header (Ref. Table 11-IV)

(Destination Function Code = 0001 h)

(Message Type = 009B h)
















Data Word 1
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Data Word n (n Maximum Size = 92 Data Bytes for a single PLD)

EXPRESS serial checksum word (only applicable for TIA/EIA-422 messages between the RIC and payloads.  Consists of the sum, with no carry, of all message bytes, including Sync Word, prior to the EXPRESS Serial Checksum word).
















EXPRESS Rack Health and Status message sent to the PL MDM at 1-Hz rate.  The Subset ID word is always needed and the spaces for the Service Request ID and Service Request data words are reserved (zero filled when no request is present from the payload).  The PL MDM (PEP) will combine all ISPR payload Health and Status data, APS status, PEHG status, and PL MDM status (not including the Timeline status and Ancillary) as one Health and Status message that is sent to the Ground Station.

A PD on the ground wanting to view any measurement in the PEP Health and Status data stream requests that measurement as payload Ground Data Services Data Set data.  It is possible to define Health and Status data within the Ground Data Services Data Set to be sent to the payload ground equipment such that only that specific payload’s Health and Status is received.  This is accomplished by definition, at the individual parameter level.

11.2.3.7
EXPRESS Payload Commanding

A payload command comes to the RIC on board from the PEP or the EXPRESS laptop.  A PEP command can originate from the ground by uplink or from on board by timeline command.  EXPRESS Laptop commands are initiated by the crew.  For uplink commands, the S-Band requires a minimum of 24 words (48 bytes) including the CCSDS header, payload command data words, and CCSDS command checksum word.  The payload command data words include the EXPRESS Header and the payload command data words, but not the sync word.  Commands can be of variable length, but the variable field must be at the end of the packet.  The EHS builds the CCSDS packet for payloads.  The payload shall zero fill to reach the S-band minimum size.  The maximum number of command words is 64 per command set including CCSDS header and command checksum word.  The RIC receives the PEP command, compares the actual received number of words with the CCSDS packet length in Word 3, and checks the CCSDS checksum word.  The RIC uses the length in the CCSDS header for verifying the received command length and uses the "Message Byte Count" in the first word of the EXPRESS Header for verifying the actual number of payload command byte(s).  After the verification process the RIC issues the payload command to the destination Function Code.  The RIC removes the CCSDS header, fill words, and checksum.  The contents of the command message received by the payload will be the sync word at the beginning of the packet, EXPRESS Header, and the payload command data words.  For an RS-422 payload the RIC will add the serial checksum word at the end of the message before sending it out to the payload.  The sync word added by the RIC is not part of the command message.  The Message Type is not used by the RIC and can be used by the payload for its own purpose as long as the contents are between 0100 to FFFE.

There is no database in the EXPRESS laptop for storing payload commands.  However, a payload application may store a command and then issue it to the RIC as a payload message.  A payload command originating from a payload application resident on the EXPRESS Laptop will be treated as a regular message between the payload application and the payload.  The source Function Code is the payload application and the destination Function Code is the payload.
The format of commands that leave the EHS at MSFC on their way to payloads is as shown below:















FIGURE 11-6  FORMAT OF PAYLOAD COMMANDS

11.2.4
Laptop CSCI Interfaces

The EXPRESS Rack laptop CSCI interfaces to the PEHB via ANSI/IEEE-STD-802.3 (TCP/IP protocol).  Payload interfaces to the laptop CSCI are the same as the PEHB which are defined in this section and shall be complied with for payloads using this interface.

The EXPRESS Rack laptop CSCI interfaces to a payload software application running on the laptop computer for exchange of payload commands and data.  Commands destined for payloads are initiated by the payload software application.  Data received from the RIC destined for the payload software application is routed to the payload software application.

Table 11-xxiv  lap csci external interface identification (3-2)

NAME
DESCRIPTION
INTERFACE TYPE

LAP CSCI to PA
PLD data routed from the LAP CSCI to an experiment application running on the laptop computer
Software

PA to LAP CSCI
PLD requests initiated from the experiment application to be routed by the LAP CSCI
Software

The EXPRESS Rack laptop CSCI interfaces to the laptop computer hardware for obtaining user input events through the Graphical User Interface (GUI), keyboard, or mouse and for sending data to the display screen.

The laptop CSCI interfaces with the UI application for the exchange of the user inputs and display data.  The UI physical interface with the user includes the keyboard and GUI on the laptop display.

11.2.4.1
Laptop Data Elements

The laptop communication payload via the RIC CSCI through the PEHB using the Ethernet interface is defined as payload-to-payload communication and is shown in the Ethernet-related tables in this section.

11.2.4.2
Payload-Provided Software/Peripherals

All unique payload software and applications shall be payload provided.  The payload may use standard 3.5-in floppy diskettes or CD-ROMs.  It is recommended that the payload make arrangement to allow for testing the experiment hardware with the intended software installed in the EXPRESS Rack laptop.

11.2.4.3
EXPRESS Rack Laptop Display Requirements

EXPRESS Rack laptop computer payload displays are the responsibility of the PD.  All PDs shall use the JSC computer display style guide and MSFC payload display guide in developing telemetry/command displays.  There will be a common set of requirements for all computer displays in order to establish commonality for the flight crew.  The displays shall conform to the requirements of SSP 50005, paragraph 9.4.2.3.2.  The style guide and display guide to be used are the U.S. Payload Operations Data File Management Plan, Annex 5:  Payload Display Implementation Plan, SSP 58700-ANNX5, and Annex 6:  Payload Display Developers Guide SSP 58700-ANNX6.

11.2.4.4
Payload Software Interfaces

A.
Laptop Communications

Communication between the payload and the payload-developed laptop application can be done directly if the payload communicates via Ethernet using a socket that is established between the two.  Payloads planning to use this approach shall define in detail the quantity of data and frequency to be transmitted on the interface.  The availability of this interface is subject to operational constraints.  The payload must know the laptop’s Ethernet address and IP address and the payload-developed laptop application’s TCP port; and the payload must control the protocol for this interface.  The Payload Software Integration and Verification (PSIV) will integrate the laptop load, including the payload applications, and perform functional test and checkout to assure there are no load conflicts (including port number conflicts).  This direct communication link is not available to payloads that use the RS-422 link.

B.
Software Updating Process for Laptop

EXPRESS laptop hard drive space available for all payloads in the rack is 750 Mbytes which is partitioned into ten 75-Mbyte partitions for individual payload use. The method of loading the payload application and data files on the EXPRESS laptop is done by loading all files on a compact disk for transport to the ISS at the beginning of the “increment.”  This removable media would contain the new application and an install.exe or setup.exe which would install the application (as well as any data files needed by that application) into the correct predefined directory for that application.  The compact disk may also contain file maintenance utilities by each payload that will purge the disk space of artifact files from the previous “increment” and will ensure that the payload files are loaded in the appropriate disk space. 

The EXPRESS Payload Application load verification will be done at the PSIV facility.  If the PD will send the verified software upgrade to the PSIV via CD, floppy disk, or FTP, the PSIV personnel will copy the payload software to the removable media for transport to the payload on board.

C.
Payload Application to EXPRESS CSCI

The interface between EXPRESS LAP CSCI and a Payload Application is Named Pipe.  Communication, as shown in Figure 11-7.  The Payload Application receives the Payload Application message with correct Function Code from the LAP CSCI by Named Pipe (PIPEXXXX).  The payload application sends the payload application message with correct Function Code to the LAP CSCI by SndRIC Pipe.  The payload application message shall include the EXPRESS Header and first word of the EXPRESS telemetry secondary header, telemetry Data Type, and up to 1,248 bytes of data.

The Payload Application receives the message with the correct Function Code from the EXPRESS laptop by Named Pipe (PIPEXXXX).  In C++ the name path on the laptop is \\\\.\\pipe\\PIPExxxx where xxxx is the Payload Application Function Code (assigned by EXPRESS EI).  In the event the Payload Application Named Pipe is full, the laptop CSCI does not send data and will try sending three times before discarding the data.  If data is received from a Payload Application that has not connected via Named Pipe, then that data is discarded immediately.

Payload messages sent from the Payload Application to the EXPRESS Laptop CSCI are by SndRIC or similar function.  The Payload Application message shall include the EXPRESS Header, first word of EXPRESS telemetry secondary header (telemetry data type), and up to 1,248 bytes of data.  In C++ the name path is \\\\.\\pipe\\SndRIC.  The SndRIC Pipe is set to handle as many messages as there is physical room for on the system.  The SndRIC is created in a way that disallows interruption of a WriteFile or ReadFile in progress.  If an error occurs indicating the SndRIC Pipe is busy, the payload retries or quits.


The Payload Application can request RIC services and send telemetry data to the Ground Station by setting the destination Function Code to that of the RIC (0001h).  The Payload Application request response format is the same as a payload response.

EXPRESS Rack subsystem Health and Status data is sent to the EXPRESS Laptop for display.  Payload Health and Status data is not sent to the EXPRESS Laptop by the RIC.  Payload Health and Status data to be processed or displayed by a Payload Application must be sent by each payload as a payload message to the Payload Application.  The RIC will send all rack analog and discrete status data to all active Payload Applications connected via Named Pipe at a 1-Hz rate.

Table 11-XXIV  PA MESSAGE FORMAT
MSB














LSB

Header Version (4 bits) 1
Message Byte Count (12 bits) 1 2

Message Type 1

Function Code (Source) 1

Function Code (Destination) (0001 h or PA Function Code)1

Telemetry Data Type (required for telemetry packets)

Data Byte 1
Data Byte 2

Data Byte 3
Data Byte 4

. . .

Data Byte n-1
Data Byte n (maximum n = 1248 Data Bytes)

1  EXPRESS Header required for ALL communication to the LAP or RIC. 

2  Message Byte Count = Total Remaining Bytes in associated message

Table 11-XXV  RACK ANALOG AND DISCRETE DATA (Sheet 1 of 3)
MSB














LSB

Header Version (0 h) 1
Message Byte Count (82 h) 1

Message Type (00B0 h) 1

Function Code (Source = 0001 h) 1

Function Code (Destination = PA Function Code)1

SSPCM Discrete Status - 4 Words 2, 3

16
15
14
13
12
11
10
9
8
7
6
5
4
3
2
1

Z
Z
Z
FE
28
27
26
25
24
23
22
21
20
19
18
17

44
43
42
41
40
39
38
37
36
35
34
33
32
31
30
29

Z
Z
Z
FE
56
55
54
53
52
51
50
49
48
47
46
45

SSPCM A/D Input Status - 58 Words 3

Z
Z
Z
Z
Unsigned 12 Bit Magnitude - Input 0

Z
Z
Z
Z
Unsigned 12 Bit Magnitude - Input 1

Z
Z
Z
Z
Unsigned 12 Bit Magnitude - Input 2

Z
Z
Z
Z
Unsigned 12 Bit Magnitude - Input 3

Z
Z
Z
Z
Unsigned 12 Bit Magnitude - Input 4

Z
Z
Z
Z
Unsigned 12 Bit Magnitude - Input 5

Z
Z
Z
Z
Unsigned 12 Bit Magnitude - Input 6

Z
Z
Z
Z
Unsigned 12 Bit Magnitude - Input 7

Z
Z
Z
Z
Unsigned 12 Bit Magnitude - Input 8

Z
Z
Z
Z
Unsigned 12 Bit Magnitude - Input 9

Z
Z
Z
Z
Unsigned 12 Bit Magnitude - Input 10

Z
Z
Z
Z
Unsigned 12 Bit Magnitude - Input 11

Z
Z
Z
Z
Unsigned 12 Bit Magnitude - Input 12

Z
Z
Z
Z
Unsigned 12 Bit Magnitude - Input 13

Z
Z
Z
Z
Unsigned 12 Bit Magnitude - Input 14

Z
Z
Z
Z
Unsigned 12 Bit Magnitude - Input 15

Z
Z
Z
Z
Unsigned 12 Bit Magnitude - Input 16

Z
Z
Z
Z
Unsigned 12 Bit Magnitude - Input 17

Z
Z
Z
Z
Unsigned 12 Bit Magnitude - Input 18

Z
Z
Z
Z
Unsigned 12 Bit Magnitude - Input 19

Z
Z
Z
Z
Unsigned 12 Bit Magnitude - Input 20

Z
Z
Z
Z
Unsigned 12 Bit Magnitude - Input 21

Z
Z
Z
Z
Unsigned 12 Bit Magnitude - Input 22

Z
Z
Z
Z
Unsigned 12 Bit Magnitude - Input 23

Table 11-XXV  RACK ANALOG AND DISCRETE DATA (Sheet 2 of 3)

MSB














LSB

Z
Z
Z
Z
Unsigned 12 Bit Magnitude - Input 24

Z
Z
Z
Z
Unsigned 12 Bit Magnitude - Input 25

Z
Z
Z
Z
Unsigned 12 Bit Magnitude - Input 26

Z
Z
Z
Z
Unsigned 12 Bit Magnitude - Input 27

Z
Z
Z
Z
Unsigned 12 Bit Magnitude - Input 28

Z
Z
Z
Z
Unsigned 12 Bit Magnitude - Input 29

Z
Z
Z
Z
Unsigned 12 Bit Magnitude - Input 30

Z
Z
Z
Z
Unsigned 12 Bit Magnitude - Input 31

Z
Z
Z
Z
Unsigned 12 Bit Magnitude - Input 32

Z
Z
Z
Z
Unsigned 12 Bit Magnitude - Input 33

Z
Z
Z
Z
Unsigned 12 Bit Magnitude - Input 34

Z
Z
Z
Z
Unsigned 12 Bit Magnitude - Input 35

Z
Z
Z
Z
Unsigned 12 Bit Magnitude - Input 36

Z
Z
Z
Z
Unsigned 12 Bit Magnitude - Input 37

Z
Z
Z
Z
Unsigned 12 Bit Magnitude - Input 38

Z
Z
Z
Z
Unsigned 12 Bit Magnitude - Input 39

Z
Z
Z
Z
Unsigned 12 Bit Magnitude - Input 40

Z
Z
Z
Z
Unsigned 12 Bit Magnitude - Input 41

Z
Z
Z
Z
Unsigned 12 Bit Magnitude - Input 42

Z
Z
Z
Z
Unsigned 12 Bit Magnitude - Input 43

Z
Z
Z
Z
Unsigned 12 Bit Magnitude - Input 44

Z
Z
Z
Z
Unsigned 12 Bit Magnitude - Input 45

Z
Z
Z
Z
Unsigned 12 Bit Magnitude - Input 46

Z
Z
Z
Z
Unsigned 12 Bit Magnitude - Input 47

Z
Z
Z
Z
Unsigned 12 Bit Magnitude - Input 48

Z
Z
Z
Z
Unsigned 12 Bit Magnitude - Input 49

Z
Z
Z
Z
Unsigned 12 Bit Magnitude - Input 50

Z
Z
Z
Z
Unsigned 12 Bit Magnitude - Input 51

Z
Z
Z
Z
Unsigned 12 Bit Magnitude - Input 52

Z
Z
Z
Z
Unsigned 12 Bit Magnitude - Input 53

Z
Z
Z
Z
Unsigned 12 Bit Magnitude - Input 54

Z
Z
Z
Z
Unsigned 12 Bit Magnitude - Input 55

Z
Z
Z
Z
Unsigned 12 Bit Magnitude - Input 56

Z
Z
Z
Z
Unsigned 12 Bit Magnitude - Input 57

Table 11-XXV  RACK ANALOG AND DISCRETE DATA (Sheet 3 of 3)

MSB














LSB

1  EXPRESS Header shown for clarity. 
2  SSPCM Discrete Status - 4 words: 

FE = 15v AAA Fan Enable : 
0 b = Reset, 
1 b = Set (Not Applicable for HRF)

Number = Bit I/O Discrete Number : 
0 b = Reset, 
1 b = Set

Z = always zero

3  For specific drawer to analog/discrete usage, reference Table Error! Reference source not found.. 
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FIGURE 11-7  EXPRESS Laptop CSCI to Payload Application Data Flow

11.2.4.5
File Maintenance

All payload-developed software applications shall include a file maintenance feature which will minimize hard disk space usage.

11.3
sOFTWARE sAFETY REQUIREMENTs FOR payloads

All software shall be considered 0-fault tolerant in the design of the payload hardware.

FROM:

12.2
STRENGTH REQUIREMENTS

A.
For operation and control of EXPRESS Rack payload hardware equipment the following shall apply:

(34) Grip Strength - To remove, replace, and operate EXPRESS Rack payload hardware, grip strength required shall be less than 57 lbf (254 N).

TO:

12.2
STRENGTH REQUIREMENTS

A.
For operation and control of EXPRESS Rack payload hardware equipment:

(35) Grip Strength - To remove, replace, and operate EXPRESS Rack payload hardware, momentary and sustained grip strength required shall be less than the strength values for the 5th percentile female defined as 50 percent of the strength values shown in Figure 12-2.

FROM:

12.4.6.1
Covers

Where physical access is required, one of the following practices shall be followed, with the order of preference given.

A.
Provide a sliding or hinged cap or door where debris, moisture, or other foreign materials might otherwise create a problem.

B.
The cover plate shall be removable through the use of velcro, captive fasteners, or other self-containing method that does not preclude loose hardware during disassembly.

C.
Provide a quick-opening cover plate if a cap will not meet stress requirements.

TO:

12.4.6.1
Covers

Where physical access is required, one of the following practices must be followed, with the order of preference given.

A.
A sliding or hinged cap or door shall be provided where debris, moisture, or other foreign materials might otherwise create a problem.

B.
The cover plate shall be removable through the use of velcro, captive fasteners, or other self-containing method that does not preclude loose hardware during disassembly.

C.
A quick-opening cover plate shall be provided if a cap will not meet stress requirements.

FROM:

12.4.6.3
Unique Tools

Payload-provided unique tools shall meet the requirements of SSP 50005, paragraph 11.2.3.

TO:

Deleted

FROM:

12.5
Identification labeling

12.5.1
Introduction

The terms decal, placard, and label are used interchangeably throughout this section to refer to methods of marking. The use of any one term is inclusive of the other terms and is not intended to limit the requirements to a single method of marking.

12.5.2
Function Considerations

Decals and placards should contain information required by the user, the purpose, the function, and/or the functional result of the use of equipment items. Engineering characteristics or nomenclature should be described as a secondary consideration. Instrument decals and placards, for example, will be labeled in terms of what is being measured or controlled. Calibration data may be included where applicable.

12.5.3
Payload Orientation

Payload labeling, displays, and controls shall have a consistent vertical orientation arrangement with the EXPRESS Rack vertical axis origin at the bottom of the EXPRESS Rack hinge point.

12.5.4
Container Content Identification

Containers shall be labeled to identify their contents.

12.5.5
Labeling Design Requirements

Payloads shall have provisions (i.e., holders) to accommodate the location code information.  Definition and requirements are TBD#33.

12.5.5.1
Switch Control Labeling

Each switch control shall be labeled.

12.5.5.2
Labeling Standardization Design Requirements

Specific standard labels which comply to the labeling design requirements specified in this section are provided for use by all ISS participants as listed in Part II of JSC 27260, Decal Process Document and Catalog.

12.5.5.3
Readability Design Requirements

A.
Decals and placards should be as concise and direct as possible.

B.
Abbreviations

(36) Abbreviations shall conform to the operational nomenclature provided in SSP 50254 and JSC 36044, Operations Nomenclature.

(37) Upper and lower case letters should be used as appropriate.

(38) Periods shall be omitted except when needed to preclude misinterpretation.

C.
Decal and Placard Life

Payloads shall provide readable labels for the lifetime of the payload.

D.
Language

(39) Decals and placards shall be written in the English language.

(40) If dual languages must be used, English shall be used first and with lettering at least 25 percent larger than the secondary language.

E.
Clutter

Decals and placards should be designed so as to minimize visual clutter.

12.5.5.4
Label Placement Design Requirements

A.
Orientation - All markings and labels shall be oriented with respect to the local worksite plane so that they read from left to right.  Vertical orientation is permissible only when the marking or label dimensionally does not fit in the required location.

B.
Display Labels - Labels identifying display functions shall be placed on the panel above the display.  Labels may be placed in locations other than above the display only when they cannot dimensionally fit in the required location.

C.
Visibility - Markings will be located such that they are perpendicular to the operator’s normal line of sight whenever feasible and shall not be less than 45 degrees from the line of sight.

D.
Overhead Panels - On overhead panels, markings and labeling shall be oriented such that they appear upright when observed from local vertical.

E.
Association Errors - The arrangement of markings on panels should protect against errors of association of one marking or set of markings with adjacent ones.

12.5.5.5
Equipment Identification

A.
Loose equipment shall be marked with nomenclature that describes the function of the item and its pertinent interfaces.  However, items whose use is obvious to the crew (e.g., food table, windows, etc.) are exempt from this requirement.

B.
Multi-quantity items that require individual distinction but are not serialized shall be individually numbered.

C.
Cables shall be labeled to indicate the equipment to which they belong and the connectors to which they mate.

(41) All replaceable wires and cables shall be uniquely identified with distinct number or color codes.

D.
For items intended to be removed or connected on orbit (excluding internal unplanned maintenance cables):

(42) Labels at the terminal ends of a cable shall contain the following information, arranged in vertical order:

a.
The name of the connector to which the end attaches.

b.
The name of the piece of equipment to which the cable belongs.

c.
The name of the connector at the other end of the cable to which the cable attaches, in parentheses.

(43) Other Labels

a.
Labels other than at ends of cables shall contain only the name of the piece of equipment to which the cable belongs.

b.
Each cable longer than 4 in (10 cm) shall have at least one label containing the name of the piece of equipment to which the cable belongs.

E.
Locator Code Labeling

TBD#30

12.5.5.6
Location and Orientation Coding Design Requirements

The system of location and orientation coding used for operationally designating and locating crew interface items is established in SSP 30575, Space Station Interior and Exterior Operational Location Coding System.

Location Coding System:  Requirements for incorporating location and orientation coding into ISS labels and markings are listed below.

12.5.5.6.1
Internal Location Coding

The following internal identification markings should incorporate the location code as specified in SSP 30575 to assist the crew in locating equipment and crew interface sites as noted below.

A.
Subrack payloads and stowage trays shall accommodate a location code marking that designates the stowed location of the tray.

B.
Access Panels - Maintenance access panels shall accommodate the location code to assist the crew in locating the panel for maintenance activities.

C.
Access panel identification labels will be located in the lower left position on the panel with respect to the local vertical orientation. 

12.5.5.7
Stowage Container Labeling Design Requirements

A.
Stowage container labeling shall accommodate the location coding system per the Operational Location Coding document (SSP 30575) for designating the location of stowed items.

B.
Each stowage container shall display the contents on its front surface visible to the crewmember.

C.
Provisions shall be made to permit in-flight revisions to or replacement of stowage labels on all stowage containers.

D.
Subdivided Containers:

(44) If a stowage container is subdivided internally into smaller closed containers, the sub-containers shall carry a list of contents.

(45) If the available marking space on a sub-container is insufficient to display the complete content titles, a contents list shall be displayed elsewhere and clearly identified as belonging to the sub-container.

(46) The specific contents of each sub-container and its code shall be listed on the front surface of its container or near it.

12.5.5.8
Grouped Displays and Controls Design Requirements

Requirements for labels of grouped displays and controls are provided below:

A.
Functional groups of controls shall be identified (e.g., by common color, by boundary lines).

B.
Labels shall be located above the functional groups they identify.

C.
When a line is used to enclose a functional group and define its boundaries, the labels shall be centered at the top of the group, in a break in the line. The width of the line shall not be greater than the stroke width of the letters.

D.
When displays and controls must be used together in adjustments or activation tasks, visible labels or markings shall indicate their functional relationships.

12.5.5.9
Caution and Warning Labels Design Requirements

Caution and warning labels are required for indicating potentially undesirable conditions.  Requirements are provided below:

A.
Caution and warning labels shall identify the type of hazard and the action that would prevent its occurrence.

B.
The caution and warning markings shall be located in a visible area.

C.
Emergency-Use Items

(47) Decals and placards on emergency-use items (e.g., repair kits, emergency lighting, fire extinguisher, etc.) shall display the words “EMERGENCY USE” surrounded by diagonal red and white stripes either on the item or adjacent to it.

(48) The emergency-type warning stripes shall be alternate red and white.

(49) The red and white stripes shall be of equal width.

(50) There shall be no fewer than four red stripes and three white stripes.

(51) The striping shall be applied at a 45-degree angle rotated clockwise from the vertical.

(52) The striping shall begin and end with a red stripe.

(53) The text shall be white letters on the red background or red letters on a white background.

(54) For items located within a storage container, the diagonal striping shall be applied to the door of the container and the titles of the emergency items shall be included on the marking instead of the words EMERGENCY USE.

D.
Caution/Warning Stripe Specification

(55) Caution/warning decals and placards shall be surrounded by diagonal yellow and black stripes.

(56) The caution/warning-type stripes shall be alternate yellow and black.

(57) The yellow and black stripes shall be of equal width.

(58) There shall be no fewer than four yellow stripes and three black stripes.

(59) The striping shall be applied at a 45-degree angle rotated clockwise from the vertical. The striping shall begin and end with a yellow stripe.

(60) The text shall be black letters on the yellow background.

E.
Switches and Buttons

(61) The striping around a switch or button shall not be wider than 1 in (25 mm) or narrower than 0.125 in (3 mm).

(62) If one side of a switch or button has less than 0.125 in (3 mm) space, no striping shall be applied to that side.

F.
Label Specifications - Hazard identification labels shall use the letter size as specified in Figure 12-8.

[image: image80.wmf]FIGURE 12-8  LETTER SIZE AND SPACING FOR CAUTION AND 

WARNING LABELS


12.5.5.10
Font Style Design Requirements

Font Style - The font style used on decals, placards, and labels shall be Helvetica or Futura demibold.  If there are fit problems, the use of condensed type (Helvetica Condensed) or abbreviations is the preferred method of solving line length.  For engraved markings which are not able to exactly match the above required font, the engraved marking shall match the Helvetica font as nearly as possible.

Note:  Helvetica is the preferred font.

12.5.5.11
Bar Coding

A.
Loose equipment, consumables, and ORUs shall have an Inventory Management Label in accordance with SSP 50007.

B.
Decals, labels, or placards using bar coding for identification shall use a code 39 bar code number system per MIL-STD-1189 and SSP 50007.

12.5.6
Coding Design Requirements

Requirements for the implementation of various types of coding are presented below:

A.
Color Difference

(63) Only one hue within a color category (e.g., reds, greens) will be used on the decals or placards within the same system.

(64) That color shall always be associated with a single meaning within the same system.

B.
Number of Colors - No more than nine colors, including white and black, shall be used in a coding system.

C.
Placards - Placards shall adhere to the accepted combinations of markings and background color listed below:

Markings/Background

(65) White/Black

(66) Black/Yellow

(67) Black/White

(68) Yellow/Blue

(69) White/Red

(70) Red/White

(71) Blue/Yellow

(72) White/Grey

12.5.7
Color

Payloads shall select colors in accordance with the requirements of Table 12-I.

Table 12-I  express rack payload color requirements


hardware description

Color

finish
specification number PER FED-STD-595B

Rack Front Aisle Extensions
Off-White
Semigloss
27722

Port, Starboard, Ceiling, or Floor Rack Faceplates
Off-White
Semigloss
27722

Port, Starboard, Ceiling, or Floor Rack Utility Panel Closeouts
Off-White
Semigloss
27722

Deck Rack Faceplates
Off-White
Semigloss
27722

Stowage Trays
Off-White
Semigloss
27722

Stowage Tray Handle Straps (any location)
Blue Material
Semigloss
25102 or equivalent

12.5.8
IMS Labeling

An Inventory Management System (IMS) label shall be required for tracking and monitoring of location and quantity of all loose/stowed equipment items. IMS labels shall be visible on stowed equipment items (label up) when practical. Labels shall comply with the IMS per SSP 50007. 

12.5.9
ESD Identification

Any payload hardware which is Electrostatic Discharge (ESD) sensitive must be marked in accordance with MIL-STD-1686 at the level and location of the ESD item (see 7.3.2.2).

12.5.10
Fluid Connector Pressure/Flow Indicators

All non-brazed or non-welded gas and liquid lines that will be opened/disconnected on orbit shall be provided with a positive indication of the presence of gas pressure/fluid flow to verify that the line is passive before opening/disconnecting connectors (visual indicator, etc.).  Any liquid or gas lines equipped with QDs which are designed to be operated under pressure shall not be required to be fitted with pressure/flow indicators.

12.5.11
Sample Material Labeling

All PD sample materials shall be labeled in accordance with document JSC 25607, Requirement for Submission of Test Sample - Materials Data for Shuttle Payload Safety Evaluations.  Labels to be used for this purpose can be obtained directly from the ISS Program or Shuttle Program.

Note that JSC 25607 also contains the requirements for data submittals to the SSP.

12.5.12
Coding

A.
Both halves of mating connectors shall display a code or identifier which is unique to that connection.

B.
The labels or codes on connectors shall be located so they are visible when connected or disconnected.

12.5.13
Pin Identification

Pins shall be identified in each electrical plug and each electrical receptacle either by marking the pins or by an accompanying reference table.  At least every 10th pin must be labeled.

TO:

12.5
Identification labeling

EXPRESS Rack payloads, loose equipment, stowage trays, consumables, ORUs, crew accessible connectors and cables, switches, indicators, and controls shall be labeled.  Labels are markings of any form (including IMS bar codes) such as decals and placards, which can be adhered, “silk screened,” engraved, or otherwise applied directly onto the hardware.  Appendix E provides instructions for label and decal design and approval.

12.5.1
Color

Payloads shall select colors in accordance with the requirements of Table 12-I.

Table 12-I  express rack payload color requirements


hardware description

Color

finish
specification number PER FED-STD-595B

Rack Front Aisle Extensions
Off-White
Semigloss
27722

Port, Starboard, Ceiling, or Floor Rack Faceplates
Off-White
Semigloss
27722

Port, Starboard, Ceiling, or Floor Rack Utility Panel Closeouts
Off-White
Semigloss
27722

Deck Rack Faceplates
Off-White
Semigloss
27722

Stowage Trays
Off-White
Semigloss
27722

Stowage Tray Handle Straps (any location)
Blue Material
Semigloss
25102 or equivalent

Equipment Panel Text Characters
Black
Shuttles are Black with White Handles
Lusterless
37038

12.5.2
Fluid Connector Pressure/Flow Indicators

All non-brazed or non-welded gas and liquid lines that will be opened/disconnected on orbit shall be provided with a positive indication of the presence of gas pressure/fluid flow to verify that the line is passive before opening/disconnecting connectors (visual indicator, etc.).  Any liquid or gas lines equipped with QDs which are designed to be operated under pressure shall not be required to be fitted with pressure/flow indicators.

12.5.3
Coding

A.
Both halves of mating connectors shall display a code or identifier which is unique to that connection.

B.
The labels or codes on connectors shall be located so they are visible when connected or disconnected.

12.5.4
Pin Identification

Pins shall be identified in each electrical plug and each electrical receptacle either by marking the pins or by an accompanying reference table.  At least every 10th pin must be labeled.

FROM:

12.6.2.1
Protective Methods

Payloads shall provide protection for controls to protect against accidental actuation.  Infrequently used controls (i.e., those used for calibration) should be separated from frequently used controls.  Lever-lock switches or switch covers are strongly recommended for switches related to mission success.  Switch guards may not be sufficient to prevent accidental actuation. Protective methods may include, but are not limited to, those listed below:

TO:

12.6.2.1
Protective Methods

Payloads shall provide protection against accidental control actuation using one or more of the protective methods listed in sub-paragraphs A through G below.  Infrequently used controls (i.e., those used for calibration) should be separated from frequently used controls.  Lever-lock switches or switch covers are strongly recommended for switches related to mission success.  Switch guards may not be sufficient to prevent accidental actuation.

FROM:

12.7.7
Ease of Disconnect

Electrical connectors shall require no more than two turns to disconnect.

TO:

12.7.7
Ease of Disconnect

A.
Electrical connectors which are mated/demated during nominal operations shall require no more than two turns to disconnect.

B.
Electrical connectors which are mated/demated during ORU replacement operations only shall require no more than six turns to disconnect.

FROM:

12.9.2
Built-In Control

B.
The capture elements, including grids, screens, or filter surfaces shall be accessible for replacement or cleaning before power is removed from the EXPRESS Rack payload.

TO:

12.9.2
Built-In Control

B.
The capture elements, including grids, screens, or filter surfaces shall be accessible for replacement or cleaning before power is removed from the EXPRESS Rack payload without dispersion of the trapped materials.

FROM:

12.12.2
Mounting Bolt/Fastener Spacing

Clearance around fasteners to permit fastener hard-threading (if necessary) shall be a minimum of 0.5 in for the entire circumference of the bolt head and a minimum of 1.5 in over 180 degrees of the bolt head and provide the tool handle sweep as seen in Figure 12-13.

TO:

12.12.2
Mounting Bolt/Fastener Spacing

Clearance around fasteners to permit fastener hand-threading (if necessary) shall be a minimum of 0.5 in for the entire circumference of the bolt head and a minimum of 1.5 in over 180 degrees of the bolt head and provide the tool handle sweep as seen in Figure 12-14.

FROM:

12.13
Payload in-flight maintenance

Payloads shall be designed to be maintainable using Space Station-provided onboard tools. A list of available tools on orbit are defined in the Payloads Accommodations Handbook.

TO:

12.13
Payload in-flight operations and maintenance tools

Payloads shall be designed to be operated and maintained using standard GFE tools defined in SSP 50449.

FROM:

14.1.3
Electrical Systems

Payload electrical power distribution systems shall comply with the wire derating and overcurrent protection requirements of Sections 6.2.2 and 6.2.3.

TO:

14.1.3
Electrical Systems

Payload electrical power distribution systems must comply with the wire derating and overcurrent protection requirements of Sections 6.2.2 and 6.2.3.

FROM:

14.2
Payload data monitoring

EXPRESS payload data monitoring provides, as a minimum, the following:  (1) The means for crew notification via computer display and via the ISS C&W (level 2 or level 3 alarm); (2) the means for payload location via computer display; (3) automatic (safe) powerdown of the payload when crew notification of out-of-limit conditions exist.
TO:

14.2
Payload data monitoring

EXPRESS payload data monitoring provides, as a minimum, the following:  (1) The means for crew notification via computer display and via the ISS C&W (level 2); (2) the means for payload location via computer display; (3) automatic (safe) powerdown of the payload when crew notification of out-of-limit conditions exist.
FROM:

14.2
Payload data monitoring

A.
The content of the payload Health and Status/Safety data shall include payload subset ID (provided by ERO), payload service request, payload Emergency, Caution, and Warning (ECW) word, and other PD Health and Status sensor information up to 1248 bytes.

TO:

14.2
Payload data monitoring

A.
The content of the payload Health and Status/Safety data shall include payload subset ID (provided by ERO), payload service request, payload Emergency, Caution, and Warning (ECW) word, and other PD Health and Status sensor information.

FROM:

14.2
Payload data monitoring

B.
Optimally, data monitoring shall consist of multiple sensors of more than one type (i.e., two temperature sensors and two current monitors). 

TO:

14.2
Payload data monitoring

B.
Preferably, data monitoring shall consist of multiple sensors of more than one type (i.e., two temperature sensors and two current monitors). 

FROM:

14.3.3
Fire Suppression Port Access

TO:

14.3.3
PFE Access

FROM:

14.3.4
Fire Access Port Quantity

Unless negotiated with ISS and agreed to by the PSRP, for each payload element which requires a PFE access port, only one PFE access port shall be provided on the element.

TO:

14.3.4
PFE Quantity

Unless negotiated with ISS and agreed to by the PSRP, for each payload equipment item which requires a PFE access port, only one PFE access port shall be provided on the equipment item.

ADD:

appendix A, ABBREVIATIONS AND ACRONYMS

BSD
Berkeley Software Distribution

DDPF
Decal Design and Production Facility

FCSD
Flight Crew Support Division

FTP
File Transfer Protocol

MTL
Moderate Temperature Loop

ODS
Orbiter Docking System

PARD
Periodic and Random Deviation

PEI
Payload Engineering Integration

RMA
Rack Mobility Aid

UAD
Unique Ancillary Data

FROM:

TABLE B-1  TRACEABILITY MATRIX (Sheet 1 of 43)

IDD Paragraph No.


Paragraph Title


Document Traceability

Paragraph No.

Discipline or
Subject in IDD


Remarks

3.3.1.1
Avionics Bay Locations and Middeck Payload Provisions
NSTS 21000-IDD-MDK
3.3.1
Physical and Mechanical
Not a requirement.

3.4.1
EXPRESS Mounting Plates
S683-34526
3.1.2.2.5(D)
Physical and Mechanical


3.4.1.1
Alignment Holes/Pins Interface Requirements/Definition
NSTS 21000-IDD-MDK
SSP 57000
Derived
TBD
Physical and Mechanical
TBD#32

3.4.2.3
Stowage Drawer/Tray Zero “g” Requirements
NSTS 21000-IDD-MDK
SSP 57000
3.4.1
Physical and Mechanical


3.4.2.3A
Stowage Drawer/Tray Zero “g” Requirements
NSTS 21000-IDD-MDK
3.4.1
Physical and Mechanical


3.4.2.3B
Stowage Drawer/Tray Zero “g” Requirements
NSTS 21000-IDD-MDK
3.4.1
Physical and Mechanical


3.4.2.3C
Stowage Drawer/Tray Zero “g” Requirements
NSTS 21000-IDD-MDK
3.4.1
Physical and Mechanical


3.4.2.4
Isolation Material Properties
NSTS 21000-IDD-MDK
3.4.1
Physical and Mechanical
Not a requirement.

TO:

TABLE B-1  TRACEABILITY MATRIX (Sheet 1 of 43)

IDD Paragraph No.


Paragraph Title


Document Traceability

Paragraph No.

Discipline or
Subject in IDD


Remarks

3.1.3
Payload (PL) Coordinate System
N/A
N/A
Physical and Mechanical
Not a requirement.

3.3.1.1
Avionics Bay Locations
NSTS 21000-IDD-MDK
3.3.1
Physical and Mechanical
Not a requirement.

3.3.1.2
Middeck Payload Provisions
NSTS 21000-IDD-MDK
3.3.1
Physical and Mechanical
Not a requirement.

3.4.1
EXPRESS Mounting Plates
N/A
N/A
Physical and Mechanical
Not a requirement.

3.4.1.1
8/2 EXPRESS Rack Mounting Plate
S683-34526
3.1.2.2.5(D)
Physical and Mechanical


3.4.1.2
EXPRESS Transportation Rack Mounting Plate
Dwg 683-44394
N/A
Physical and Mechanical


3.4.2.3
Payload Zero “g” Requirements
NSTS 21000-IDD-MDK
SSP 57000
3.4.1
Physical and Mechanical
Not a requirement.

3.4.2.3A
Payload Zero “g” Requirements
NSTS 21000-IDD-MDK
3.4.1
Physical and Mechanical


3.4.2.3B
Payload Zero “g” Requirements
NSTS 21000-IDD-MDK
3.4.1
Physical and Mechanical


3.4.2.3C
Payload Zero “g” Requirements
NSTS 21000-IDD-MDK
3.4.1
Physical and Mechanical


3.4.2.4
Isolation Material Properties
NSTS 21000-IDD-MDK
3.4.1
Physical and Mechanical


FROM:

TABLE B-1  TRACEABILITY MATRIX (Sheet 2 of 43)

IDD Paragraph No.


Paragraph Title


Document Traceability

Paragraph No.

Discipline or
Subject in IDD


Remarks

3.4.2.5
ISS-Supplied Locker Characteristics/Requirements
TBD
TBD
Physical and Mechanical
TBD#31

3.4.2.6B
PD-Supplied Locker Requirements
SSP 52000-IDD-ERP
4.1, 4.2, 4.3, 4.4, 4.5
Physical and Mechanical
Also see SSP 52005.

3.4.2.6C
PD-Supplied Locker Requirements
SSP 52000-IDD-ERP
4.1, 4.1.1, 4.2, 4.3, 4.4, 4.5
Physical and Mechanical
Also see SSP 52005.

3.4.2.6D
PD-Supplied Locker Requirements
SSP 52000-IDD-ERP
13.1
Physical and Mechanical


3.4.2.6E
PD-Supplied Locker Requirements
SSP 52000-IDD-ERP
3.4
Physical and Mechanical


3.4.2.6F
PD-Supplied Locker Requirements
SSP 52000-IDD-ERP
3.6
Physical and Mechanical


3.4.2.6G
PD-Supplied Locker Requirements
SSP 52000-IDD-ERP
4.4
Physical and Mechanical


3.4.2.6H
PD-Supplied Locker Requirements
SSP 52000-IDD-ERP
3.4.2.3
Physical and Mechanical
Also see SSP 52005.

3.4.2.6I
PD-Supplied Locker Requirements
SSP 52000-IDD-ERP
13.1
Physical and Mechanical


3.4.2.6J
PD-Supplied Locker Requirements
SSP 52000-IDD-ERP
3.0
Physical and Mechanical


3.4.2.6K
PD-Supplied Locker Requirements
SSP 52000-IDD-ERP
4.9
Physical and Mechanical
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3.4.2.5
ISS-Supplied Lockers 
ISS Locker CDR Data Package
N/A
Physical and Mechanical


3.4.2.6B
PD-Supplied Locker Requirements
N/A
N/A
Physical and Mechanical
Not a requirement.

3.4.2.6C
Deleted





3.4.2.6D
Deleted





3.4.2.6E
Deleted





3.4.2.6F
Deleted





3.4.2.6G
Deleted





3.4.2.6H
Deleted





3.4.2.6I
Deleted





3.4.2.6J
Deleted





3.4.2.6K
Deleted
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3.4.3.7
Securing of Threaded Fasteners
SSP 52005
5.6
Physical and Mechanical


3.4.3.7.1
Fracture-Critical Threaded Fasteners
SSP 52005
5.6
Physical and Mechanical


3.4.3.7.2
Redundant Threaded Fasteners Locking Requirements
N/A
N/A
Physical and Mechanical
Not a requirement.

3.4.3.7.2A
Redundant Threaded Fasteners Locking Requirements
SSP 52005
5.6
Physical and Mechanical


3.4.3.7.2B
Redundant Threaded Fasteners Locking Requirements
SSP 52005
5.6
Physical and Mechanical


3.4.3.7.2C
Redundant Threaded Fasteners Locking Requirements
SSP 52005
5.6
Physical and Mechanical


3.4.3.7.2D
Redundant Threaded Fasteners Locking Requirements
SSP 52005
5.6
Physical and Mechanical


3.4.3.7.2E
Redundant Threaded Fasteners Locking Requirements
SSP 52005
5.6
Physical and Mechanical
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3.4.5
Securing of Threaded Fasteners
SSP 52005
5.6
Physical and Mechanical


3.4.5.1
Fracture-Critical Threaded Fasteners
SSP 52005
5.6
Physical and Mechanical


3.4.5.2
Redundant Threaded Fasteners Locking Requirements
N/A
N/A
Physical and Mechanical
Not a requirement.

3.4.5.2A
Redundant Threaded Fasteners Locking Requirements
SSP 52005
5.6
Physical and Mechanical


3.4.5.2B
Redundant Threaded Fasteners Locking Requirements
SSP 52005
5.6
Physical and Mechanical


3.4.5.2C
Redundant Threaded Fasteners Locking Requirements
SSP 52005
5.6
Physical and Mechanical


3.4.5.2D
Redundant Threaded Fasteners Locking Requirements
SSP 52005
5.6
Physical and Mechanical


3.4.5.2E
Redundant Threaded Fasteners Locking Requirements
SSP 52005
5.6
Physical and Mechanical


3.4.5.2F
Redundant Threaded Fasteners Locking Requirements
SSP 52005
5.6
Physical and Mechanical


FROM:

TABLE B-1  TRACEABILITY MATRIX (Sheet 4 of 43)

IDD Paragraph No.


Paragraph Title


Document Traceability

Paragraph No.

Discipline or
Subject in IDD


Remarks

3.4.4.1
ISIS Drawer Sizes
S683-34526, 
ISIS-01
3.2.1.1, 3.1.1
Physical and Mechanical


3.4.4.2
Air/Connector Locations
N/A
N/A
Physical and Mechanical
Not a requirement.

3.4.4.3
ISIS Drawer Front Panel Modifiable Area
S683-34526,
ISIS-01
3.2.1.1, 3.1.1
Physical and Mechanical


3.4.4.4
ISIS Drawer Modifiable Bottom Plate
S683-34526,
ISIS-01
3.2.1.1, 3.1.1
Physical and Mechanical


3.4.4.5
ISIS Drawer Mass and CG Capabilities
S683-34526,
D683-43600
3.2.2.2, Derived
Physical and Mechanical


3.6.2
Aisle Extension Limits
SSP 57000
3.1.1.7
Physical and Mechanical
Not a requirement.

3.6.2.1
Temporary
SSP 57000
3.1.1.7.1
Physical and Mechanical


3.6.2.2
Front Face Protrusions (Permanent)
SSP 57000
3.1.1.7.2
Physical and Mechanical
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3.4.4.1
Stowage ISIS Drawers
N/A
N/A
Physical and Mechanical
Not a requirement.

3.4.4.1A
Stowage ISIS Drawers
S683-34526, ISIS-01
3.2.1.1, 3.1.1
Physical and Mechanical


3.4.4.1B
Stowage ISIS Drawers
S683-34526, ISIS-01
3.2.1.1, 3.1.1
Physical and Mechanical


3.4.4.1C
Stowage ISIS Drawers
S683-34526, ISIS-01
3.2.1.1, 3.1.1
Physical and Mechanical


3.4.4.1D
Stowage ISIS Drawers
S683-34526, ISIS-01
3.2.1.1, 3.1.1
Physical and Mechanical


3.4.4.1E
Stowage ISIS Drawers
S683-34526, ISIS-01
3.2.1.1, 3.1.1
Physical and Mechanical


3.4.4.2
Powered ISIS Drawers
N/A
N/A
Physical and Mechanical
Not a requirement.

3.4.4.2A
Powered ISIS Drawers
S683-34526, ISIS-01
3.2.1.1, 3.1.1
Physical and Mechanical


3.4.4.2B
Powered ISIS Drawers
S683-34526, ISIS-01
3.2.1.1, 3.1.1
Physical and Mechanical


3.4.4.2C
Powered ISIS Drawers
S683-34526, ISIS-01
3.2.1.1, 3.1.1
Physical and Mechanical


3.4.4.2D
Powered ISIS Drawers
S683-34526, ISIS-01
3.2.1.1, 3.1.1
Physical and Mechanical


3.4.4.2E
Powered ISIS Drawers
S683-34526, ISIS-01
3.2.1.1, 3.1.1
Physical and Mechanical


3.4.4.2F
Powered ISIS Drawers
S683-34526, ISIS-01
3.2.1.1, 3.1.1
Physical and Mechanical


3.4.4.2G
Powered ISIS Drawers
S683-34526, ISIS-01
3.2.1.1, 3.1.1
Physical and Mechanical


3.4.4.3
ISIS Drawer Replacement
N/A
N/A
Physical and Mechanical
Not a requirement.

3.4.4.4
Deleted





3.4.4.5
Deleted





3.5.1
Ground Handling
NSTS 21000-IDD-MDK
3.5
Physical and Mechanical
Not a requirement.

3.5.2
MPLM Late/Early Access Requirement
SSP 57000
3.1.1.2.1
Physical and Mechanical


3.5.2.1
MPLM Late Access Envelope (KSC)
SSP 57000
3.1.1.2.1.1
Physical and Mechanical
Not a requirement.

3.5.2.1A
MPLM Late Access Envelope (KSC)
SSP 57000
3.1.1.2.1.1
Physical and Mechanical


3.5.2.1B
MPLM Late Access Envelope (KSC)
SSP 57000
3.1.1.2.1.1
Physical and Mechanical


3.5.2.1C
MPLM Late Access Envelope (KSC)
SSP 57000
3.1.1.2.1.1
Physical and Mechanical


3.5.2.2
MPLM Early Access Envelopes (KSC and DFRC)
SSP 57000
3.1.1.2.1.2
Physical and Mechanical
Not a requirement.

3.5.2.2A
MPLM Early Access Envelopes (KSC and DFRC)
SSP 57000
3.1.1.2.1.2
Physical and Mechanical


3.5.2.2B
MPLM Early Access Envelopes (KSC and DFRC)
SSP 57000
3.1.1.2.1.2
Physical and Mechanical


3.6.2
On-Orbit Payload Protrusion
SSP 57000
3.1.1.7
Physical and Mechanical
Not a requirement.

3.6.2A
On-Orbit Payload Protrusion
SSP 57000
3.1.1.7
Physical and Mechanical


3.6.2B
On-Orbit Payload Protrusion
SSP 57000
3.1.1.7
Physical and Mechanical


3.6.2.1
Front Face Protrusions (Permanent)
SSP 57000
3.1.1.7.1
Physical and Mechanical


3.6.2.2
On-Orbit Semi-Permanent Protrusion
SSP 57000
3.1.1.7.2
Physical and Mechanical
Not a requirement.

3.6.2.2A
On-Orbit Semi-Permanent Protrusion
SSP 57000
3.1.1.7.2
Physical and Mechanical


3.6.2.2B
On-Orbit Semi-Permanent Protrusion
SSP 57000
3.1.1.7.2
Physical and Mechanical
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3.6.2.3
On-Orbit Temporary Protrusions
SSP 57000
3.1.1.7.3
Physical and Mechanical


3.6.2.4
Protrusions for Keep-Alive Payloads
SSP 57000
3.1.1.7.4
Physical and Mechanical


3.6.3
Sharp Edges and Corners
SSP 50005, Rev. B,
NSTS 1700.7B/ISS Addendum
6.3.3.1,
222.1
Physical and Mechanical


3.6.3.1
Exposed Edge Requirements (Mounted Hardware)
SSP 50005, Rev. B,
NSTS 1700.7B/ISS Addendum
6.3.3.1,
222.1
Physical and Mechanical


3.6.3.1A
Exposed Edge Requirements (Mounted Hardware)
SSP 50005, Rev. B,
NSTS 1700.7B/ISS Addendum
6.3.3.1,
222.1
Physical and Mechanical


3.6.3.1B
Exposed Edge Requirements (Mounted Hardware)
SSP 50005, Rev. B,
NSTS 1700.7B/ISS Addendum
6.3.3.1,
222.1
Physical and Mechanical


3.6.3.1C
Exposed Edge Requirements (Mounted Hardware)
SSP 50005, Rev. B,
NSTS 1700.7B/ISS Addendum
6.3.3.1,
222.1
Physical and Mechanical


3.6.3.1D
Exposed Edge Requirements (Mounted Hardware)
SSP 50005, Rev. B,
NSTS 1700.7B/ISS Addendum
6.3.3.1,
222.1
Physical and Mechanical


3.6.3.2
Exposed Corner Requirements (Mounted Hardware)
SSP 50005, Rev. B,
NSTS 1700.7B/ISS Addendum
6.3.3.1,
222.1
Physical and Mechanical


3.6.3.2A
Exposed Corner Requirements (Mounted Hardware)
SSP 50005, Rev. B,
NSTS 1700.7B/ISS Addendum
6.3.3.1,
222.1
Physical and Mechanical


3.6.3.2B
Exposed Corner Requirements (Mounted Hardware)
SSP 50005, Rev. B,
NSTS 1700.7B/ISS Addendum
6.3.3.1,
222.1
Physical and Mechanical


3.6.3.3
Exposed Edge and Corner Requirements for ORU Replacement/Maintenance Operations
N/A
N/A
Physical and Mechanical
Not a requirement.

3.6.3.3.1
Exposed Edges
SSP 50005, Rev. C,
NSTS 1700.7B/ISS Addendum
3.3.6.8.2(B),
222.1
Physical and Mechanical


3.6.3.3.1.1
Edges 0.02 to 0.08 in (.5 to 2.0 mm)
SSP 50005, Rev. C,
NSTS 1700.7B/ISS Addendum
3.3.6.8.2(B),
222.1
Physical and Mechanical


3.6.3.3.1.2
Edges Greater Than 0.08 in (2.0 mm)
SSP 50005, Rev. C,
NSTS 1700.7B/ISS Addendum
3.3.6.8.2(B),
222.1
Physical and Mechanical
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3.6.2.3
On-Orbit Temporary Protrusions
SSP 57000
3.1.1.7.3
Physical and Mechanical
Not a requirement.

3.6.2.4
On-Orbit Momentary Protrusions
SSP 57000
3.1.1.7.4
Physical and Mechanical


3.6.2.5
On-Orbit Protrusions for Keep-Alive Payloads
SSP 57000
3.1.1.7.5
Physical and Mechanical


3.6.3
Sharp Edges and Corners
SSP 50005, Rev. B,
SSP 52000
NSTS 1700.7B/ISS Addendum
6.3.3.1,
3.12.9.2,
222.1
Physical and Mechanical


3.6.3.1
Deleted





3.6.3.1A
Deleted





3.6.3.1B
Deleted





3.6.3.1C
Deleted





3.6.3.1D
Deleted





3.6.3.2
Deleted





3.6.3.2A
Deleted





3.6.3.2B
Deleted





3.6.3.3
Deleted





3.6.3.3.1
Deleted





3.6.3.3.1.1
Deleted





3.6.3.3.1.2
Deleted
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3.6.3.3.1.3
Edges of Thin Sheets Less Than 
0.02 in (0.5 mm)
SSP 50005, Rev. C,
NSTS 1700.7B/ISS Addendum
3.3.6.8.2(B),
222.1
Physical and Mechanical


3.6.3.3.2
Exposed Corners
SSP 50005, Rev. C,
NSTS 1700.7B/ISS Addendum
3.3.6.8.2(B),
222.1
Physical and Mechanical


3.6.3.4
Protective Covers/Shields
SSP 50005, Rev. B,
NSTS 1700.7B/ISS Addendum
6.3.3.3,
222.1
Physical and Mechanical


3.6.3.5
Holes
SSP 50005, Rev. B,
NSTS 1700.7B/ISS Addendum
6.3.3.4,
222.1
Physical and Mechanical


3.6.3.6
Screws/Bolts Ends
SSP 50005, Rev. B,
NSTS 1700.7B/ISS Addendum
6.3.3.6,
222.1
Physical and Mechanical


3.6.3.7
Burrs
SSP 50005, Rev. B,
NSTS 1700.7B/ISS Addendum
6.3.3.9,
222.1
Physical and Mechanical


3.6.3.8
Latches
SSP 50005, Rev. B,
NSTS 1700.7B/ISS Addendum
6.3.3.5,
222.1
Physical and Mechanical


3.6.3.9
Levers, Cranks, Hooks, and Controls
SSP 50005, Rev. B,
NSTS 1700.7B/ISS Addendum
6.3.3.8,
222.1
Physical and Mechanical


3.6.3.10
Safety/Lockwire
SSP 50005, Rev. B,
NSTS 1700.7B/ISS Addendum
6.3.3.10,
222.1
Physical and Mechanical


3.6.3.11
Securing Pins
SSP 57000
3.12.9.6
Physical and Mechanical
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3.6.3.3.1.3
Deleted





3.6.3.3.2
Deleted





3.6.3.1
Protective Covers/Shields
SSP 50005, Rev. B,
NSTS 1700.7B/ISS Addendum
6.3.3.3,
222.1
Physical and Mechanical


3.6.3.2
Holes
SSP 50005, Rev. B,
NSTS 1700.7B/ISS Addendum
6.3.3.4,
222.1
Physical and Mechanical


3.6.3.3
Screws/Bolts Ends
SSP 50005, Rev. B,
NSTS 1700.7B/ISS Addendum
6.3.3.6,
222.1
Physical and Mechanical


3.6.3.4
Burrs
SSP 50005, Rev. B,
NSTS 1700.7B/ISS Addendum
6.3.3.9,
222.1
Physical and Mechanical


3.6.3.5
Latches
SSP 50005, Rev. B,
NSTS 1700.7B/ISS Addendum
6.3.3.5,
222.1
Physical and Mechanical


3.6.3.6
Levers, Cranks, Hooks, and Controls
SSP 50005, Rev. B,
NSTS 1700.7B/ISS Addendum
6.3.3.8,
222.1
Physical and Mechanical


3.6.3.7
Safety/Lockwire
SSP 50005, Rev. B,
NSTS 1700.7B/ISS Addendum
6.3.3.10,
222.1
Physical and Mechanical


3.6.3.8
Securing Pins
SSP 57000
3.12.9.6
Physical and Mechanical


FROM:

TABLE B-1  TRACEABILITY MATRIX (Sheet 7 of 43)

IDD Paragraph No.


Paragraph Title


Document Traceability

Paragraph No.

Discipline or
Subject in IDD


Remarks

4.2
Emergency Landing Loads Factors
NSTS 21000-IDD-MDK,
SSP 57000
4.2
3.1.1.3
Structures/Loads


4.2.2
MPLM
SSP 57000
3.1.1.3
Structures/Loads


4.5.1
Crew-Induced Loading
SSP 57000, Derived from NSTS 1700.7B/ISS Addendum, SSP 50005A, Rev. A



NSTS 21000-IDD-MDK
3.1.1.3(D), 200.2,
220, 8.8.3.3(B),
9.3.3.1, 11.7.2.3.2.3, 11.7.2.3.3.2, and 11.8.2.2.4
4.4
Structures/Loads
Derived
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4.2
Emergency Landing Loads Factors
N/A
N/A
Structures/Loads
Not a requirement.

4.2.2
MPLM
N/A
N/A
Structures/Loads
Not a requirement.

4.5.1
Crew-Induced Loading
SSP 57000
NSTS 21000-IDD-MDK
3.1.1.3(D),
4.4
Structures/Loads
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4.10.1
Quiescent Period Payload-Induced Quasi-Steady Accelerations
SSP 57000
3.1.2.1
Structures/Loads


4.10.2
Quiescent Period Payload-Induced Transient Accelerations
SSP 57000
3.1.2.3
Structures/Loads


4.10.3
On-Orbit Vibration - Quiescent Periods
SSP 57000
3.1.2.2
Structures/Loads
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4.10.1
Payload-Induced Quasi-Steady Disturbance
SSP 57000
3.1.2.1
Structures/Loads
Not a requirement.

4.10.1A
Payload-Induced Quasi-Steady Disturbance
SSP 57000
3.1.2.1
Structures/Loads


4.10.1B
Payload-Induced Quasi-Steady Disturbance
SSP 57000
3.1.2.1
Structures/Loads


4.10.1C
Payload-Induced Quasi-Steady Disturbance
SSP 57000
3.1.2.1
Structures/Loads


4.10.2
Payload-Induced Transient Disturbance
SSP 57000
3.1.2.2
Structures/Loads
Not a requirement.

4.10.2A
Payload-Induced Transient Disturbance
SSP 57000
3.1.2.2
Structures/Loads


4.10.2B
Payload-Induced Transient Disturbance
SSP 57000
3.1.2.2
Structures/Loads


4.10.2C
Payload-Induced Transient Disturbance
SSP 57000
3.1.2.2
Structures/Loads


4.10.3
Payload-Induced Vibratory Disturbance
SSP 57000
3.1.2.3
Structures/Loads
Not a requirement.

4.10.3A
Payload-Induced Vibratory Disturbance
SSP 57000
3.1.2.3
Structures/Loads


4.10.3B
Payload-Induced Vibratory Disturbance
SSP 57000
3.1.2.3
Structures/Loads
Derived
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5.1.1A
Intentional/Incidental Contact - High Temperature
NSTS 21000-IDD-MDK,
NSTS 1700.7B/ISS Addendum
6.2.2,
222.3
Thermal/ECS
Memo #MA92-95-048

5.1.1B
Intentional/Incidental Contact - Low Temperature
NSTS 21000-IDD-MDK,
NSTS 1700.7B/ISS Addendum
6.2.2,
222.3
Thermal/ECS
Memo #MA92-95-048
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5.1.1A
External Surface (Touch) Temperature


Thermal/ECS


5.1.1B
Intentional/Incidental Contact - High Temperature
NSTS 21000-IDD-MDK,
NSTS 1700.7B/ISS Addendum
6.2.2,
222.3
Thermal/ECS
Memo #MA92-95-048

5.1.1C
Intentional/Incidental Contact - Low Temperature
NSTS 21000-IDD-MDK,
NSTS 1700.7B/ISS Addendum
6.2.2,
222.3
Thermal/ECS
Memo #MA92-95-048
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5.3.1.5.3
Water Quantity
SSP 57001
3.3.1.7
Thermal/ECS
Derived.  Requirement is TBD.
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5.3.1.5.3
Water Quantity
SSP 57001
3.5.1.7
Thermal/ECS
Derived.

5.3.1.3.7
Payload Limitations on Heat Conducted to Structure
NSTS 21000-IDD-MDK
6.2.1.3
Thermal/ECS
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5.3.1.5.2D
Fluid Use
SSP 57000
3.11.2D
Thermal/ECS


5.3.1.5.2E
Fluid Use
SSP 57000
3.11.2E
Thermal/ECS


5.3.1.5.2F
Fluid Use
SSP 57000
3.11.2F
Thermal/ECS


ADD:

TABLE B-1  TRACEABILITY MATRIX (Sheet 13 of 43)

IDD Paragraph No.


Paragraph Title


Document Traceability

Paragraph 
No.

Discipline or
Subject in IDD


Remarks

5.4.8
Utility Control
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6.2.1.2
Input Impedance
S683-46314
All
Electrical/Power


6.2.2.1
Overload Protection Device
N/A
N/A
Electrical/Power
Not a requirement.
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6.2.1.2
Output Resistance
S683-46314
3.2.1.6.2
Electrical/Power


6.2.2.1
Overload Protection Device
NSTS 1700.7B/ISS Addendum
213.1
Electrical/Power
Derived

6.2.3D
Current Limiting
NSTS 1700.7B, Addendum
NSTS 17898(A) TM102179
Electrical/Power
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6.4.1
Startup Condition Spikes/Ripple
S683-46314
All
Electrical/Power


6.4.2
In-Flight dc Power Transient Spikes (Repetitive)
S683-46314
SSP 30237
All
CS06
Electrical/Power
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6.4.1
Startup Condition Spikes
S683-46314
All
Electrical/Power


6.4.2
Differential Mode PARD (Noise/Ripple)
S683-46314
SSP 30237
3.2.1.6.1.6
CS06
Electrical/Power
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6.6.3
Electrical Connector Mating/Demating (Powered)
NSTS 1700.7B/ISS Addendum
NSTS 18798A, MA3-94-002
Electrical/Power


6.6.3A
Electrical Connector Mating/Demating (Powered)
NSTS 1700.7B/ISS Addendum
NSTS 18798A,
MA3-94-002
Electrical/Power


6.6.3B
Electrical Connector Mating/Demating (Powered)
NSTS 1700.7B/ISS Addendum
NSTS 18798A,
MA3-94-002
Electrical/Power


6.6.3B(1)
Electrical Connector Mating/Demating (Powered)
NSTS 1700.7B/ISS Addendum
NSTS 18798A,
MA3-94-002
Electrical/Power


6.6.3B(2)
Electrical Connector Mating/Demating (Powered)
NSTS 1700.7B/ISS Addendum
NSTS 18798A,
MA3-94-002
Electrical/Power
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6.6.3
Electrical Connector Mating/Demating (Powered)
NSTS 1700.7B/ISS Addendum
NSTS 18798A,
MA2-97-093
Electrical/Power


6.6.3A
Electrical Connector Mating/Demating (Powered)
NSTS 1700.7B/ISS Addendum
NSTS 18798A,
MA2-97-093
Electrical/Power


6.6.3B
Electrical Connector Mating/Demating (Powered)
NSTS 1700.7B/ISS Addendum
NSTS 18798A,
MA2-97-093
Electrical/Power


6.6.3B(1)
Electrical Connector Mating/Demating (Powered)
NSTS 1700.7B/ISS Addendum
NSTS 18798A,
MA2-97-093
Electrical/Power


6.6.3B(2)
Electrical Connector Mating/Demating (Powered)
NSTS 1700.7B/ISS Addendum
NSTS 18798A,
MA2-97-093
Electrical/Power


6.6.3B(3)
Electrical Connector Mating/Demating (Powered)
NSTS 1700.7B/ISS Addendum
NSTS 18798A,
MA2-97-093
Electrical/Power


6.6.3B(4)
Electrical Connector Mating/Demating (Powered)
NSTS 1700.7B/ISS Addendum
NSTS 18798A,
MA2-97-093
Electrical/Power
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7.3.1.1
Self-Compatibility
MSFC EMI/EMC Group
N/A
Electrical/EMC
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7.3.1.1
Compatibility
MSFC EMI/EMC Group
N/A
Electrical/EMC
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7.5.1.2.3
Electrical Bonding for Static Protection
NSTS 1700.7B/ISS Addendum, 
NSTS 21000-IDD-MDK
213, 8.4.1.2.3
Electrical/EMC
SSP 30245, Rev. B,
MIL-B-5087B
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7.5.1.2.3
DELETED
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8.1.3
Special Crimping
NHB 5300.4(3H)
3H406
Electrical/Cabling
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8.1.3
Deleted
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9.1.1
Signal Characteristics
ANSI/EIA 422B
All
C&DH/422
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9.1.1
Signal Characteristics
TIA/EIA 422B
All
C&DH/422
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9.7.1
Payload NTSC Video Characteristics
EIA RS170A,
SSP 57000
All,
3.4.1.1
C&DH/Video


9.7.1A
Payload NTSC Video Characteristics
EIA RS170A,
SSP 57000
All,
3.4.1.1
C&DH/Video


9.7.1B
Payload NTSC Video Characteristics
EIA RS170A,
SSP 57000
All,
3.4.1.1
C&DH/Video


9.7.1.2
Sync Tip
EIA RS170A,
683-46300
All,
TBD
C&DH/Video
Exception to standard.

9.7.1.3
Blanking Level
EIA RS170A,
683-46300
All,
TBD
C&DH/Video
Exception to standard.

9.7.1.4
White Reference
EIA RS170A,
683-46300
All,
TBD
C&DH/Video
Exception to standard.
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9.7.1
Payload NTSC Video Characteristics
SMPTE 170M,
SSP 57000
All,
3.4.1.1
C&DH/Video


9.7.1A
Payload NTSC Video Characteristics
SMPTE 170M,
SSP 57000
All,
3.4.1.1
C&DH/Video


9.7.1B
Payload NTSC Video Characteristics
SMPTE 170M,
SSP 57000
All,
3.4.1.1
C&DH/Video


9.7.1.2
Sync Tip
SMPTE 170M,
683-46300
All,
TBD
C&DH/Video
Exception to standard.

9.7.1.3
Blanking Level
SMPTE 170M,
683-46300
All,
TBD
C&DH/Video
Exception to standard.

9.7.1.4
White Reference
SMPTE 170M,
683-46300
All,
TBD
C&DH/Video
Exception to standard.
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9.7.1.5
Phase Relationship
EIA RS170A,
683-46300
N/A
C&DH/Video
Not a requirement.

9.7.1.6
Pulse Width Tolerance
EIA RS170A,
683-46300
N/A
C&DH/Video
Not a requirement.

9.7.1.7
Data Insertion
EIA RS170A,
683-46300
N/A
C&DH/Video
Not a requirement.

9.7.2
Connector/Pin Interface
683-46403
Sheets 2 & 3
C&DH/Video
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9.7.1.5
Phase Relationship
SMPTE 170M,
683-46300
N/A
C&DH/Video
Not a requirement.

9.7.1.6
Pulse Width Tolerance
SMPTE 170M,
683-46300
N/A
C&DH/Video
Not a requirement.

9.7.1.7
Data Insertion
SMPTE 170M,
683-46300
N/A
C&DH/Video
Not a requirement.

9.7.2
Deviations to Video Standard





9.7.3
Connector/Pin Interface
683-46403
Sheets 2 & 3
C&DH/Video
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11
Laptop Computers and Software
N/A
N/A
Computers/Software
Not a requirement.

11.1
Payload and General Support Computer
NSTS 21000-IDD-MDK
10.1
Computers/Software


11.1.1
PGSC Electrical Power Characteristics
N/A
N/A
Computers/Software
Not a requirement.

11.1.1.1
Payload-Powered PGSC
N/A
N/A
Computers/Software
Not a requirement.

11.1.1.2
Orbiter-Powered PGSC
N/A
N/A
Computers/Software
Not a requirement.

11.1.2
PGSC Communication/Power Interfaces Cables
N/A
N/A
Computers/Software
Not a requirement.

11.1.2.1
RS-232 Communication Cables (Orbiter PGSC)
NSTS 21000-IDD-MDK
10.3.1.1
Computers/Software
NSTS 21000-IDD-PSC

11.1.2.2
RS-422 Communication Cables (Orbiter PGSC)
NSTS 21000-IDD-MDK
10.3.1.2
Computers/Software
NSTS 21000-IDD-PSC

11.1.2.3
Power Cables (Orbiter PGSC)
NSTS 21000-IDD-MDK
10.3.2
Computers/Software
NSTS 21000-IDD-PSC

11.1.3
Software (Orbiter PGSC)
NSTS 21000-IDD-MDK
10.1
Computers/Software
Derived

11.2
EXPRESS Rack Laptop
N/A
N/A
Computers/Software
Not a requirement.

11.2A
Hardware Description
N/A
N/A
Computers/Software
Not a requirement.

11.2B
Hardware Description
N/A
N/A
Computers/Software
Not a requirement.

11.2C
Hardware Description
N/A
N/A
Computers/Software
Not a requirement.

11.2D
Hardware Description
N/A
N/A
Computers/Software
Not a requirement.

11.2E
Hardware Description
N/A
N/A
Computers/Software
Not a requirement.

11.2F
Hardware Description
N/A
N/A
Computers/Software
Not a requirement.

11.2G
Hardware Description
N/A
N/A
Computers/Software
Not a requirement.

11.2H
Hardware Description
N/A
N/A
Computers/Software
Not a requirement.

11.2I
Hardware Description
N/A
N/A
Computers/Software
Not a requirement.

11.3
EXPRESS Rack Software
N/A
N/A
Computers/Software
Not a requirement.

11.3.1
EXPRESS Rack PEHB Interface (Ethernet)
D683-43525-1
3.1.3.1.4, 4.3.1, 4.3.2.3
Computers/Software


11.3.1A
ISS Payload Ethernet Hub/Gateway Interfaces
N/A
N/A
Computers/Software
Not a requirement.

11.3.1B
Laptop Ethernet Interface
N/A
N/A
Computers/Software
Not a requirement.
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11.3.1B(1)
Laptop Ethernet Interface
N/A
N/A
Computers/Software
Not a requirement.

11.3.1B(2)
Laptop Ethernet Interface
N/A
N/A
Computers/Software
Not a requirement.

11.3.1C
Payload Ethernet Interface
D683-43525-1
4.1.7
Computers/Software


11.3.1C(1)
Payload Ethernet Interface
N/A
N/A
Computers/Software
Not a requirement.

11.3.1C(2)
Payload Ethernet Interface
N/A
N/A
Computers/Software
Not a requirement.

11.3.1C(3)
Payload Ethernet Interface
N/A
N/A
Computers/Software
Not a requirement.

11.3.2
EXPRESS Rack RIC Serial Interface (RS-422)
D683-43525-1
3.1.7.1, 4.1.6
Computers/Software


11.3.3
Payload Interface Data Elements
N/A
N/A
Computers/Software
Not a requirement.

11.3.3.1
EXPRESS Header
D683-43525-1
4.5.1
Computers/Software


11.3.3.2
EXPRESS Telemetry Header
D683-43525-1
4.5.2
Computers/Software


11.3.3.3
Payload Telemetry Packet
D683-43525-1
4.5.4
Computers/Software


11.3.3.4
EXPRESS RIC Interface Commands and Responses
D683-43525-1
4.5.6
Computers/Software


11.3.3.5
Payload Health and Status Data
D683-43525-1,
SSP 57000
4.5.1.8, 3.3.5.1.3, 3.3.5.1.4
Computers/Software


11.3.4
Laptop CSCI Interfaces
D683-43525-1
3.1.3.1.3,
3.1.3.1.4
Computers/Software


11.3.4.1
Laptop Data Elements
D683-43525-1
3.1.3.1.3,
3.1.3.1.4
Computers/Software


11.3.4.2
Payload-Provided Software/Peripherals
TBD
TBD
Computers/Software
Requirement under development.

11.3.4.3
Payload Software Interfaces
TBD
TBD
Computers/Software


11.3.4.3A
Laptop Communications
D683-43525-1
TBD
Computers/Software


11.3.4.3B
Software Updating Process for Laptop
D683-43525-1
TBD
Computers/Software


11.3.4.3C
Payload Application Winsock
D683-43525-1
TBD
Computers/Software


11.3.4.4
File Maintenance
TBD
TBD
Computers/Software
Requirement under development.

11.4
ISS Portable Laptop Computer System
SSP 52052-IDD-PCS
All
Computers/Software
Requirement under development.

11.5
EXPRESS Rack Laptop Display Requirements
SSP 50005, Rev. B
9.4.2.3.2
Computers/Software
Style Guide is TBD.

11.6
Software Safety Requirements for Payloads
NSTS 1700.7B/ISS Addendum
201.1(E)
Computers/Software
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11
Laptop Computers and Software
N/A
N/A
Computers/Software
Not a requirement.

11.1
Laptop Computers





11.1.1
Payload and General Support Computer
NSTS 21000-IDD-MDK
10.1
Computers/Software


11.1.1.1
PGSC Electrical Power Characteristics
N/A
N/A
Computers/Software
Not a requirement.

11.1.1.1.1
Payload-Powered PGSC
N/A
N/A
Computers/Software
Not a requirement.

11.1.1.1.2
Orbiter-Powered PGSC
N/A
N/A
Computers/Software
Not a requirement.

11.1.1.2
PGSC Communication/Power Interfaces Cables
N/A
N/A
Computers/Software
Not a requirement.

11.1.1.2.1
RS-232 Communication Cables (Orbiter PGSC)
NSTS 21000-IDD-MDK
10.3.1.1
Computers/Software
NSTS 21000-IDD-486

11.1.1.2.2
RS-422 Communication Cables (Orbiter PGSC)
NSTS 21000-IDD-MDK
10.3.1.2
Computers/Software
NSTS 21000-IDD-486

11.1.1.2.3
Power Cables (Orbiter PGSC)
NSTS 21000-IDD-MDK
10.3.2
Computers/Software
NSTS 21000-IDD-486

11.1.1.3
Software (Orbiter PGSC)
NSTS 21000-IDD-MDK
10.1
Computers/Software
Derived

11.1.2
EXPRESS Rack Laptop
N/A
N/A
Computers/Software
Not a requirement.

11.1.2A
Hardware Description
N/A
N/A
Computers/Software
Not a requirement.

11.2B
Hardware Description
N/A
N/A
Computers/Software
Not a requirement.

11.1.2C
Hardware Description
N/A
N/A
Computers/Software
Not a requirement.

11.1.2D
Hardware Description
N/A
N/A
Computers/Software
Not a requirement.

11.1.2E
Hardware Description
N/A
N/A
Computers/Software
Not a requirement.

11.1.2F
Hardware Description
N/A
N/A
Computers/Software
Not a requirement.

11.1.2G
Hardware Description
N/A
N/A
Computers/Software
Not a requirement.

11.1.2H
Hardware Description
N/A
N/A
Computers/Software
Not a requirement.

11.1.2I
Hardware Description
N/A
N/A
Computers/Software
Not a requirement.

11.1.3
ISS Portable Laptop Computer System
SSP 52052-IDD-PCS
All
Computers/Software
Requirement under development.

11.2
EXPRESS Rack Software
N/A
N/A
Computers/Software
Not a requirement.

11.2.1
EXPRESS Rack PEHB Interface (Ethernet)
D683-43525-1
3.1.3.1.4, 4.3.1, 4.3.2.3
Computers/Software


11.2.1A
ISS Payload Ethernet Hub/Gateway Interfaces
N/A
N/A
Computers/Software
Not a requirement.

11.2.1B
Laptop Ethernet Interface
N/A
N/A
Computers/Software
Not a requirement.
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11.2.1B(1)
Laptop Ethernet Interface
N/A
N/A
Computers/Software
Not a requirement.

11.2.1B(2)
Laptop Ethernet Interface
N/A
N/A
Computers/Software
Not a requirement.

11.2.1C
Payload Ethernet Interface
D683-43525-1
4.1.7
Computers/Software


11.2.1C(1)
Payload Ethernet Interface
N/A
N/A
Computers/Software
Not a requirement.

11.2.1C(2)
Payload Ethernet Interface
N/A
N/A
Computers/Software
Not a requirement.

11.2.1C(3)
Payload Ethernet Interface
N/A
N/A
Computers/Software
Not a requirement.

11.2.2
EXPRESS Rack RIC Serial Interface (RS-422)
D683-43525-1
3.1.7.1, 4.1.6
Computers/Software


11.2.3
Payload Interface Data Elements
N/A
N/A
Computers/Software
Not a requirement.

11.2.3.1
EXPRESS Header
D683-43525-1
4.5.1
Computers/Software


11.2.3.2
Unique Identifier Numbers
D683-43525-1
N/A
Computers/Software


11.2.3.3
EXPRESS Telemetry Header
D683-43525-1
4.5.2
Computers/Software


11.2.3.4
Payload Telemetry Packet
D683-43525-1
4.5.4
Computers/Software


11.2.3.5
EXPRESS RIC Interface Requests and Responses
D683-43525-1
4.5.6
Computers/Software


11.2.3.5.1
PEP Bundle Request
D683-43525-1
N/A
Computers/Software


11.2.3.5.2
PEP Procedure Execution Request
D683-43525-1
N/A
Computers/Software


11.2.3.5.3
Rack Time Request
D683-43525-1
N/A
Computers/Software


11.2.3.5.4
Ancillary Data Configuration Control
D683-43525-1
N/A
Computers/Software


11.2.3.5.5
File Transfer


Computers/Software


11.2.3.5.5.1
Payload File Transfer


Computers/Software


11.2.3.5.5.2
EMU File Transfer


Computers/Software


11.2.3.5.6
Payload Response
D683-43525-1
N/A
Computers/Software


11.2.3.6
Payload Health and Status Data
D683-43525-1,
SSP 57000
4.5.1.8, 3.3.5.1.3, 3.3.5.1.4
Computers/Software


11.2.3.7
EXPRESS Payload Commanding
D683-43525-1
N/A
Computers/Software


11.2.4
Laptop CSCI Interfaces
D683-43525-1
3.1.3.1.3,
3.1.3.1.4
Computers/Software


11.2.4.1
Laptop Data Elements
D683-43525-1
3.1.3.1.3,
3.1.3.1.4
Computers/Software


11.2.4.2
Payload-Provided Software/Peripherals
TBD
TBD
Computers/Software
Requirement under development.

11.2.4.3
EXPRESS Rack Laptop Display Requirements
SSP 50005, Rev. B
9.4.2.3.2
Computers/Software
Style Guide is TBD.

11.2.4.4
Payload Software Interfaces
TBD
TBD
Computers/Software


11.2.4.4A
Laptop Communications
D683-43525-1
TBD
Computers/Software


11.2.4.4B
Software Updating Process for Laptop
D683-43525-1
TBD
Computers/Software


11.2.4.4C
Payload Application to EXPRESS CSCI
D683-43525-1
TBD
Computers/Software


11.2.4.5
File Maintenance
TBD
TBD
Computers/Software
Requirement under development.

11.3
Software Safety Requirements for Payloads
NSTS 1700.7B/ISS Addendum
201.1(E)
Computers/Software


FROM:

TABLE B-1  TRACEABILITY MATRIX (Sheet 31 of 43)

IDD Paragraph
No.

Paragraph Title

Document Traceability
Paragraph No.
Discipline or
Subject in IDD

Remarks

12.2A
Strength Requirements
SSP 57000
3.12.1(A)
Human Factors
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12.2A
Strength Requirements
SSP 57000
3.12.1(A)
Human Factors
Not a requirement.
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12.4.6.3
Unique Tools
SSP 57000, 
SSP 50005, Rev. B
3.12.4.2.8.4, 11.2.3
Human Factors


12.5
Identification Labeling
N/A
N/A
Human Factors
Not a requirement.

12.5.1
Introduction
N/A
N/A
Human Factors
Not a requirement.

12.5.2
Function Considerations
N/A
N/A
Human Factors
Not a requirement.

12.5.3
Payload Orientation
SSP 57000
3.12.7.2
3.12.7.3
Human Factors


12.5.4
Container Content Identification
SSP 57000, 
SSP 50005, Rev. B
3.12.7.4,
9.5.3.1.14
Human Factors


12.5.5
Labeling Design Requirements
N/A
N/A
Human Factors
Not a requirement.

12.5.5.1
Switch Control Labeling
SSP 57000, 
SSP 50005, Rev. B
3.12.7.5,
9.5.3.1.14
Human Factors


12.5.5.2
Labeling Standardization Design Requirements
SSP 57000
3.12.7.5.2(A)
Human Factors


12.5.5.3
Readability Design Requirements
N/A
N/A
Human Factors
Not a requirement.

12.5.5.3A
Readability Design Requirements
SSP 57000
3.12.7.5.3(A)
Human Factors


12.5.5.3B
Readability Design Requirements
N/A
N/A
Human Factors
Not a requirement.

12.5.5.3B(1)
Readability Design Requirements
SSP 57000
3.12.7.5.3(B.1)
Human Factors
Also per SSP 50254 and JSC 36044
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12.4.6.3
Deleted





12.5
Identification Labeling
SSP 57000
3.12.7
Human Factors


FROM:
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12.5.5.3B(2)
Readability Design Requirements
SSP 57000
3.12.7.5.3(B.2)
Human Factors


12.5.5.3B(3)
Readability Design Requirements
SSP 57000
3.12.7.5.3(B.3)
Human Factors


12.5.5.3C
Readability Design Requirements
SSP 57000
3.12.7.5.3(C)
Human Factors


12.5.5.3D
Readability Design Requirements
N/A
N/A
Human Factors
Not a requirement.

12.5.5.3D(1)
Readability Design Requirements
SSP 57000
3.12.7.5.3(D.1)
Human Factors


12.5.5.3D(2)
Readability Design Requirements
SSP 57000
3.12.7.5.3(D.2)
Human Factors


12.5.5.3E
Readability Design Requirements
SSP 57000
3.12.7.5.3(E)
Human Factors


12.5.5.4
Label Placement Design Requirements
N/A
N/A
Human Factors
Not a requirement.

12.5.5.4A
Label Placement Design Requirements
SSP 57000
3.12.7.5.4(A)
Human Factors


12.5.5.4B
Label Placement Design Requirements
SSP 57000
3.12.7.5.4(B)
Human Factors


12.5.5.4C
Label Placement Design Requirements
SSP 57000
3.12.7.5.4(C)
Human Factors


12.5.5.4D
Label Placement Design Requirements
SSP 57000
3.12.7.5.4(D)
Human Factors


12.5.5.4E
Label Placement Design Requirements
SSP 57000
3.12.7.5.4(E)
Human Factors


12.5.5.5
Equipment Identification
N/A
N/A
Human Factors
Not a requirement.

12.5.5.5A
Equipment Identification
SSP 57000
3.12.7.5.6(A)
Human Factors


12.5.5.5B
Equipment Identification
SSP 57000
3.12.7.5.6(B)
Human Factors


12.5.5.5C
Equipment Identification
SSP 57000
3.12.7.5.6(C)
Human Factors


12.5.5.5C(1)
Equipment Identification
SSP 57000
3.12.7.5.6(C)
Human Factors


12.5.5.5D
For Items Intended to be Removed or Connected On-Orbit
SSP 57000
3.12.7.5.6D
Human Factors


12.5.5.5D(1)
For Items Intended to be Removed or Connected On-Orbit
SSP 57000
3.12.7.5.6(D.1)
Human Factors


12.5.5.5D(2)
For Items Intended to be Removed or Connected On-Orbit
SSP 57000
3.12.7.5.6(D.2)
Human Factors


12.5.5.5E
Locator Code Labeling
TBD
TBD
Human Factors
Added per Don Thomas/JSC/CB

12.5.5.6
Location and Orientation Coding Design Requirements
N/A
N/A
Human Factors
Not a requirement.

12.5.5.6.1
Internal Location Coding
N/A
N/A
Human Factors
Not a requirement.

12.5.5.6.1A
Internal Location Coding
SSP 57000
3.12.7.5.7.1(A)
Human Factors


12.5.5.6.1B
Internal Location Coding
SSP 57000
3.12.7.5.7.1(B)
Human Factors


TO:

TABLE B-1  TRACEABILITY MATRIX (Sheet 33 of 43)

IDD Paragraph
No.

Paragraph Title

Document Traceability
Paragraph No.
Discipline or
Subject in IDD

Remarks

12.5.5.3B(2)
Deleted





12.5.5.3B(3)
Deleted





12.5.5.3C
Deleted





12.5.5.3D
Deleted





12.5.5.3D(1)
Deleted





12.5.5.3D(2)
Deleted





12.5.5.3E
Deleted





12.5.5.4
Deleted





12.5.5.4A
Deleted





12.5.5.4B
Deleted





12.5.5.4C
Deleted





12.5.5.4D
Deleted





12.5.5.4E
Deleted





12.5.5.5
Deleted





12.5.5.5A
Deleted





12.5.5.5B
Deleted





12.5.5.5C
Deleted





12.5.5.5C(1)
Deleted





12.5.5.5D
Deleted





12.5.5.5D(1)
Deleted





12.5.5.5D(2)
Deleted





12.5.5.5E
Deleted





12.5.5.6
Deleted





12.5.5.6.1
Deleted





12.5.5.6.1A
Deleted





12.5.5.6.1B
Deleted





FROM:

TABLE B-1  TRACEABILITY MATRIX (Sheet 34 of 43)

IDD Paragraph
No.

Paragraph Title

Document Traceability
Paragraph No.
Discipline or
Subject in IDD

Remarks

12.5.5.6.1C
Internal Location Coding
SSP 57000
3.12.7.5.7.1(C)
Human Factors


12.5.5.7
Stowage Container Labeling Design Requirements
N/A
N/A
Human Factors
Not a requirement.

12.5.5.7A
Stowage Container Labeling Design Requirements
SSP 57000
3.12.7.5.9(A)
Human Factors
Also see SSP 30575

12.5.5.7B
Stowage Container Labeling Design Requirements
SSP 57000
3.12.7.5.9(B)
Human Factors


12.5.5.7C
Stowage Container Labeling Design Requirements
SSP 57000
3.12.7.5.9(C)
Human Factors


12.5.5.7D
Stowage Container Labeling Design Requirements
N/A
N/A
Human Factors
Not a requirement.

12.5.5.7D(1)
Stowage Container Labeling Design Requirements
SSP 57000
3.1.2.7.5.9(D.1)
Human Factors


12.5.5.7D(2)
Stowage Container Labeling Design Requirements
SSP 57000
3.12.7.5.9(D.2)
Human Factors


12.5.5.7D(3)
Stowage Container Labeling Design Requirements
SSP 57000
3.12.7.5.9(D.3)
Human Factors


12.5.5.8
Grouped Displays and Controls Design Requirements
N/A
N/A
Human Factors
Not a requirement.

12.5.5.8A
Grouped Displays and Controls Design Requirements
SSP 57000
3.12.7.5.10(A)
Human Factors


12.5.5.8B
Grouped Displays and Controls Design Requirements
SSP 57000
3.12.7.5.10(B)
Human Factors


12.5.5.8C
Grouped Displays and Controls Design Requirements
SSP 57000
3.12.7.5.10(C)
Human Factors


12.5.5.8D
Grouped Displays and Controls Design Requirements
SSP 57000
3.12.7.5.10(D)
Human Factors


12.5.5.9
Caution and Warning Labels Design Requirements
N/A
N/A
Human Factors
Not a requirement.

12.5.5.9A
Caution and Warning Labels Design Requirements
SSP 57000
3.12.7.5.11(A)
Human Factors


12.5.5.9B
Caution and Warning Labels Design Requirements
SSP 57000
3.12.7.5.11(B)
Human Factors


12.5.5.9C
Caution and Warning Labels Design Requirements
N/A
N/A
Human Factors
Not a requirement.

TO:

TABLE B-1  TRACEABILITY MATRIX (Sheet 34 of 43)

IDD Paragraph
No.

Paragraph Title

Document Traceability
Paragraph No.
Discipline or
Subject in IDD

Remarks

12.5.5.6.1C
Deleted





12.5.5.7
Deleted





12.5.5.7A
Deleted





12.5.5.7B
Deleted





12.5.5.7C
Deleted





12.5.5.7D
Deleted





12.5.5.7D(1)
Deleted





12.5.5.7D(2)
Deleted





12.5.5.7D(3)
Deleted





12.5.5.8
Deleted





12.5.5.8A
Deleted





12.5.5.8B
Deleted





12.5.5.8C
Deleted





12.5.5.8D
Deleted





12.5.5.9
Deleted





12.5.5.9A
Deleted





12.5.5.9B
Deleted





12.5.5.9C
Deleted





FROM:

TABLE B-1  TRACEABILITY MATRIX (Sheet 35 of 43)

IDD Paragraph
No.

Paragraph Title

Document Traceability
Paragraph No.
Discipline or
Subject in IDD

Remarks

12.5.5.9C(1)
Caution and Warning Labels Design Requirements
SSP 57000
3.12.7.5.11(C.1)
Human Factors


12.5.5.9C(2)
Caution and Warning Labels Design Requirements
SSP 57000
3.12.7.5.11(C.2)
Human Factors


12.5.5.9C(3)
Caution and Warning Labels Design Requirements
SSP 57000
3.12.7.5.11(C.3)
Human Factors


12.5.5.9C(4)
Caution and Warning Labels Design Requirements
SSP 57000
3.12.7.5.11(C.4)
Human Factors


12.5.5.9C(5)
Caution and Warning Labels Design Requirements
SSP 57000
3.12.7.5.12(C.5)
Human Factors


12.5.5.9C(6)
Caution and Warning Labels Design Requirements
SSP 57000
3.12.7.5.12(C.6)
Human Factors


12.5.5.9C(7)
Caution and Warning Labels Design Requirements
SSP 57000
3.12.7.5.12(C.7)
Human Factors


12.5.5.9C(8)
Caution and Warning Labels Design Requirements
SSP 57000
3.12.7.5.12(C.8)
Human Factors


12.5.5.9D
Caution and Warning Labels Design Requirements
N/A
N/A
Human Factors
Not a requirement.

12.5.5.9D(1)
Caution and Warning Labels Design Requirements
SSP 57000
3.12.7.5.11(D.1)
Human Factors


12.5.5.9D(2)
Caution and Warning Labels Design Requirements
SSP 57000
3.12.7.5.11(D.2)
Human Factors


12.5.5.9D(3)
Caution and Warning Labels Design Requirements
SSP 57000
3.12.7.5.11(D.3)
Human Factors


12.5.5.9D(4)
Caution and Warning Labels Design Requirements
SSP 57000
3.12.7.5.11(D.4)
Human Factors


12.5.5.9D(5)
Caution and Warning Labels Design Requirements
SSP 57000
3.12.7.5.11(D.5)
Human Factors


12.5.5.9D(6)
Caution and Warning Labels Design Requirements
SSP 57000
3.12.7.5.11(D.6)
Human Factors


12.5.5.9D(7)
Caution and Warning Labels Design Requirements
SSP 57000
3.12.7.5.11(D.7)
Human Factors


12.5.5.9E
Caution and Warning Labels Design Requirements
N/A
N/A
Human Factors
Not a requirement.

12.5.5.9E(1)
Caution and Warning Labels Design Requirements
SSP 57000
3.12.7.5.11(E.1)
Human Factors


TO:

IDD Paragraph
No.

Paragraph Title

Document Traceability

Paragraph No.
Discipline or
Subject in IDD

Remarks

12.5.5.9C(1)
Deleted





12.5.5.9C(2)
Deleted





12.5.5.9C(3)
Deleted





12.5.5.9C(4)
Deleted





12.5.5.9C(5)
Deleted





12.5.5.9C(6)
Deleted





12.5.5.9C(7)
Deleted





12.5.5.9C(8)
Deleted





12.5.5.9D
Deleted





12.5.5.9D(1)
Deleted





12.5.5.9D(2)
Deleted





12.5.5.9D(3)
Deleted





12.5.5.9D(4)
Deleted





12.5.5.9D(5)
Deleted





12.5.5.9D(6)
Deleted





12.5.5.9D(7)
Deleted





12.5.5.9E
Deleted





12.5.5.9E(1)
Deleted





FROM:

TABLE B-1  TRACEABILITY MATRIX (Sheet 36 of 43)

IDD Paragraph
No.

Paragraph Title

Document Traceability
Paragraph No.
Discipline or
Subject in IDD

Remarks

12.5.5.9E(2)
Caution and Warning Labels Design Requirements
SSP 57000
3.12.7.5.11(E.2)
Human Factors


12.5.5.9F
Caution and Warning Labels Design Requirements
SSP 57000
3.12.7.5.11(F)
Human Factors


12.5.5.10
Font Style Design Requirements
N/A
N/A
Human Factors
Not a requirement.

12.5.5.11
Bar Coding
N/A
N/A
Human Factors
Not a requirement.

12.5.5.11A
Bar Coding
SSP 57000
3.12.7.5.13
Human Factors
Also see MIL-STD-1189 and 
SSP 50007

12.5.5.11B
Bar Coding
SSP 57000
3.12.7.5.13
Human Factors
Also see MIL-STD-1189 and 
SSP 50007

12.5.6
Coding Design Requirements
N/A
N/A
Human Factors
Not a requirement

12.5.6A
Coding Design Requirements
SSP 57000
3.12.7.6(A)
Human Factors
Colors per FED-STD-595B

12.5.6A(1)
Coding Design Requirements
SSP 57000
3.12.7.6(A.1)
Human Factors
Colors per FED-STD-595B

12.5.6A(2)
Coding Design Requirements
SSP 57000
3.12.7.6(A.2)
Human Factors
Colors per FED-STD-595B

12.5.6B
Coding Design Requirements
SSP 57000
3.12.7.6(B)
Human Factors
Colors per FED-STD-595B

12.5.6C
Coding Design Requirements
SSP 57000
3.12.7.6(C)
Human Factors
Colors per FED-STD-595B

12.5.6C(1)
Coding Design Requirements
N/A
N/A
Human Factors
Not a requirement.

12.5.6C(2)
Coding Design Requirements
N/A
N/A
Human Factors
Not a requirement.

12.5.6C(3)
Coding Design Requirements
N/A
N/A
Human Factors
Not a requirement.

12.5.6C(4)
Coding Design Requirements
N/A
N/A
Human Factors
Not a requirement.

12.5.6C(5)
Coding Design Requirements
N/A
N/A
Human Factors
Not a requirement.

12.5.6C(6)
Coding Design Requirements
N/A
N/A
Human Factors
Not a requirement.

12.5.6C(7)
Coding Design Requirements
N/A
N/A
Human Factors
Not a requirement.

12.5.6C(8)
Coding Design Requirements
N/A
N/A
Human Factors
Not a requirement.

12.5.7
Color
SSP 57000,
SSP 50008
3.12.8,
3.2.7
Human Factors


12.5.8
IMS Labeling
SSP 50007
All
Human Factors
Derived

12.5.9
ESD Identification
MIL-STD-1686
Labeling Only
Human Factors
Derived

12.5.10
Fluid Connector Pressure/Flow Indicators
SSP 50005, Rev. B
SSP 57000
11.10.3.1
3.12.4.3.4
Human Factors


12.5.11
Sample Material Labeling
JSC 25607
All
Human Factors
Derived

TO:

TABLE B-1  TRACEABILITY MATRIX (Sheet 36 of 43)

IDD Paragraph
No.

Paragraph Title

Document Traceability
Paragraph No.
Discipline or
Subject in IDD

Remarks

12.5.5.9E(2)
Deleted





12.5.5.9F
Deleted





12.5.5.10
Deleted





12.5.5.11
Deleted





12.5.5.11A
Deleted





12.5.5.11B
Deleted





12.5.6
Deleted





12.5.6A
Deleted





12.5.6A(1)
Deleted





12.5.6A(2)
Deleted





12.5.6B
Deleted





12.5.6C
Deleted





12.5.6C(1)
Deleted





12.5.6C(2)
Deleted





12.5.6C(3)
Deleted





12.5.6C(4)
Deleted





12.5.6C(5)
Deleted





12.5.6C(6)
Deleted





12.5.6C(7)
Deleted





12.5.6C(8)
Deleted





12.5.1
Color
SSP 57000,
SSP 50008
3.12.8,
3.2.7
Human Factors


12.5.7
Deleted





12.5.8
Deleted





12.5.9
Deleted





12.5.2
Fluid Connector Pressure/Flow Indicators
SSP 50005, Rev. B
SSP 57000
11.10.3.1
3.12.4.3.4
Human Factors


12.5.11
Deleted





FROM:

TABLE B-1  TRACEABILITY MATRIX (Sheet 37 of 43)

IDD Paragraph
No.

Paragraph Title

Document Traceability
Paragraph No.
Discipline or
Subject in IDD

Remarks

12.5.12
Coding
N/A
N/A
Human Factors
Not a requirement.

12.5.12A
Coding
SSP 57000
3.12.4.3.12
Human Factors


12.5.12B
Coding
SSP 57000
3.12.4.3.12
Human Factors


12.5.13
Pin Identification
SSP 57000
3.12.4.3.13
Human Factors


TO:

TABLE B-1  TRACEABILITY MATRIX (Sheet 37 of 43)

IDD Paragraph
No.

Paragraph Title

Document Traceability
Paragraph No.
Discipline or
Subject in IDD

Remarks

12.5.3
Coding
N/A
N/A
Human Factors
Not a requirement.

12.5.3A
Coding
SSP 57000
3.12.4.3.12
Human Factors


12.5.3B
Coding
SSP 57000
3.12.4.3.12
Human Factors


12.5.4
Pin Identification
SSP 57000
3.12.4.3.13
Human Factors


FROM:

TABLE B-1  TRACEABILITY MATRIX (Sheet 39 of 43)

IDD Paragraph
No.

Paragraph Title

Document Traceability
Paragraph No.
Discipline or
Subject in IDD

Remarks

12.7.7
Ease of Disconnect
SSP 57000
3.12.4.3.3
Human Factors


TO:

TABLE B-1  TRACEABILITY MATRIX (Sheet 39 of 43)

IDD Paragraph
No.

Paragraph Title

Document Traceability
Paragraph No.
Discipline or
Subject in IDD

Remarks

12.7.7
Ease of Disconnect
SSP 57000
3.12.4.3.3
Human Factors


12.7.7A
Ease of Disconnect
SSP 57000
3.12.4.3.3(A)
Human Factors


12.7.7B
Ease of Disconnect
SSP 57000
3.12.4.3.3(B)
Human Factors


FROM:

TABLE B-1  TRACEABILITY MATRIX (Sheet 43 of 43)

IDD Paragraph No.


Paragraph Title


Document Traceability

Paragraph 
No.

Discipline or
Subject in IDD


Remarks

14.3.3
Fire Suppression Port Access
SSP 57000
3.10.3.2
Fire Detection/Suppression


14.3.4
Fire Access Port Quantity
SSP 57000

Fire Detection/Suppression
Derived

TO:

TABLE B-1  TRACEABILITY MATRIX (Sheet 43 of 43)

IDD Paragraph No.


Paragraph Title


Document Traceability

Paragraph 
No.

Discipline or
Subject in IDD


Remarks

14.3.3
PFE Access
SSP 57000
3.10.3.2
Fire Detection/Suppression


14.3.4
PFE Quantity
SSP 57000

Fire Detection/Suppression
Derived

FROM:

TABLE C-1  EXPRESS Rack Payloads IDD tbd log (Sheet 1 of 4)

TBD NO.
TBD DESCRIPTION
DATA REQUIRED TO CLOSE TBD
DATA SOURCE/OWNER
REMARKS

TBD-12
The requirements for quasi-steady disturbances for EXPRESS Rack payloads are not defined.
Define the requirements for allowable quasi-steady disturbances at the rack level (i.e., in the IRD) so the ERO can establish requirements for the EXPRESS Rack payloads.
ISS Program/OZ3
Page:  4-20
Para.:  4.11.1
Table:  N/A
Figure:  N/A


TBD-13
The requirements for transient disturbances for EXPRESS Rack payloads are not defined.
Define the requirements for allowable transient disturbances at the rack level (i.e., in the IRD) so the ERO can establish requirements for the EXPRESS Rack payloads.
ISS Program/OZ3
Page:  4-20
Para.:  4.11.2
Table:  N/A
Figure:  N/A


TO:

TABLE C-1  EXPRESS Rack Payloads IDD tbd log (Sheet 1 of 4)

TBD NO.
TBD DESCRIPTION
DATA REQUIRED TO CLOSE TBD
DATA SOURCE/OWNER
REMARKS

TBD-12
Closed
Closed



TBD-13
Closed
Closed



FROM:

TABLE C-1  EXPRESS Rack Payloads IDD tbd log (Sheet 2 of 4)

TBD NO.
TBD DESCRIPTION
DATA REQUIRED TO CLOSE TBD
DATA SOURCE/OWNER
REMARKS

TBD-14
The requirements for vibroacoustic disturbances for EXPRESS Rack payloads are not defined.
Define the requirements for allowable vibroacoustic disturbances at the rack level (i.e., in the IRD) so the ERO can establish requirements for the EXPRESS Rack payloads.
ISS Program/OZ3
Page:  4-20
Para.:  4.11.3
Table:  4-TBD
Figure:  N/A


TBD-15
The requirements for cabin air heat leak for individual EXPRESS Rack payloads have not been defined.
Define the requirements for allowable cabin air heat leakage at the rack level (i.e., in the IRD) so the ERO can establish requirements for the EXPRESS Rack payloads.
ISS Program/OZ3
Page:  5-5
Para.:  5.3.1.1.2
Table:  N/A
Figure:  N/A


TBD-15
Closed
Closed



TBD-17
The maximum water quantity for the EXPRESS Rack payloads using the water cooling interfaces must be established.
Define the requirements for maximum allowable water volume at the rack level (i.e., in the IRD) so the ERO can establish requirements for the EXPRESS Rack payloads.
ISS Program/OZ3
Page:  5-16
Para.:  5.3.1.5.3
Table:  N/A
Figure:  N/A
This requirement will establish items such as to what level the EXPRESS Rack payloads and the Integrated Rack will be filled for launch.  Also this requirement will establish requirements for servicing hardware on orbit.

TBD-18
The requirements for the cabin air heat load capacity for the CAM is not defined.
Establish the requirements for the cabin air heat load capacity for the CAM so that any capabilities can be allocated to EXPRESS Rack payloads by the ERO.
ISS Program/OZ3
Page:  5-21
Para.:  5.3.2
Table:  5-VIII
Figure:  N/A
These requirements are TBD in the IRD (SSP 57000) also.

TO:

TABLE C-1  EXPRESS Rack Payloads IDD tbd log (Sheet 2 of 4)

TBD NO.
TBD DESCRIPTION
DATA REQUIRED TO CLOSE TBD
DATA SOURCE/OWNER
REMARKS

TBD-14
Closed
Closed



TBD-15
Closed
Closed



TBD-17
Closed
Closed



TBD-18
Closed
Closed



FROM:

TABLE C-1  EXPRESS Rack Payloads IDD tbd log (Sheet 3 of 4)

TBD NO.
TBD DESCRIPTION
DATA REQUIRED TO CLOSE TBD
DATA SOURCE/OWNER
REMARKS

TBD-23
Various software interface information in Section 11 is noted as TBD.
Finalize all of the software interface information related to the EXPRESS Rack payloads and document it in this IDD.
ERO
Page:  Section 11
Para.:  All
Table:  All
Figure:  All
The EXPRESS Rack software (RIC, Laptop) as well as the ISS Vehicle interfacing software is currently under development.  Completion of all interface information is tentatively scheduled for completion on 7/98.

TBD-26
The interface requirements and accommodations for payload unique software to be placed on the EXPRESS Rack Laptop are TBD.
Define these software interfaces and accommodations.
ERO
Page:  11-18
Para.:  11.3.4.3
Table:  N/A
Figure:  N/A
Completion of all interface information is tentatively scheduled for completion on 7/98.

TBD-27
The format for the TCP/IP protocol is TBD.
Define the format to be used by the EXPRESS Rack PDs for TCP/IP.
ERO
Page:  9-2
Para.:  9.2.2
Table:  N/A
Figure:  9-2
Completion of all interface information is tentatively scheduled for completion on 7/98.

TBD-29
The style guide for development of the EXPRESS Rack Laptop displays for payloads has not been completed.
Develop and release the style guide for the display development.
ISS Program/OZ3
Page:  11-18
Para.:  11.5
Table:  N/A
Figure:  N/A
Development underway by JSC MOD and crew office and MSFC MOL.

TBD-30
The requirements for Locator Code Labeling have not been defined.
Define the requirements for Locator Code Labeling on EXPRESS Rack Payload and items.
ISS Program/OZ3
Page:  12-14
Para.:  12.5.5.6E
Table:  N/A
Figure:  N/A
Requirement added as a placeholder at the request of the crew (D. Thomas).

TO:

TABLE C-1  EXPRESS Rack Payloads IDD tbd log (Sheet 3 of 4)

TBD NO.
TBD DESCRIPTION
DATA REQUIRED TO CLOSE TBD
DATA SOURCE/OWNER
REMARKS

TBD-23
Closed
Closed



TBD-26
Closed
Define these software interfaces and accommodations.
ERO
Page:  11-18
Para.:  11.3.4.3
Table:  N/A
Figure:  N/A
Completion of all interface information is tentatively scheduled for completion on 7/98.

TBD-27
Closed
Closed



TBD-29
Closed
Develop and release the style guide for the display development.
ISS Program/OZ3
Page:  11-18
Para.:  11.5
Table:  N/A
Figure:  N/A
Development underway by JSC MOD and crew office and MSFC MOL.

TBD-30
Closed




FROM:

TABLE C-1  EXPRESS Rack Payloads IDD tbd log (Sheet 4 of 4)

TBD NO.
TBD DESCRIPTION
DATA REQUIRED TO CLOSE TBD
DATA SOURCE/OWNER
REMARKS

TBD-31
The characteristics of the ISS-provided middeck-style lockers has not been finalized.
Detailed descriptions/dimensions measurements/envelopes/weight/CG, etc. for these lockers is needed for PDs to utilize them.
ISS Program/OZ3
Page:  3-14
Para.:  3.4.2.5
Table:  N/A
Figure:  N/A
Lockers are reported to have some different characteristics than the SSP-provided lockers.

TBD-32
The requirements and interface information needed to define the payload-to-pin/alignment hole(s) interfaces have not been established.
Detailed interface design information to allow the PD to design the interface for pin(s) and/or hole(s).
ISS Program/OZ3
Page:  3-10
Para.:  3.4.1.1
Table:  N/A
Figure:  N/A


TBD-33
The detailed interface characteristics and requirements for the “Locator Decal” holder must be defined.
Detailed interface design information to allow the PD to design and install the “holder” for the locator decal (including size, shape, material, etc.)
ISS Program/OZ3 and CB
Page:  12-11
Para.:  12.5.5
Table:  N/A
Figure:  N/A
This requirement has been included per request of the crew office.

TBD-35
The maximum continuous amount of time that the ARIS isolation system will be active is not defined.
Must define the longest amount of time the PDs must design to allow no physical access to the payload hardware.
ISS Program/OZ3, OZ4, OZ5
Page:  4-19
Para.:  4.12
Table:  N/A
Figure:  N/A
Requirement has been added per the request of OZ.

TBD-36
The thermal accommodations for payloads (air/water temperature/flow must be determined based on the PIRN 0057C approval.
Updated thermal environments for payloads based on thermal analysis.
ERO
Page:  5-7, 5-16, 5-21
Para.:  5.3.1.3.2, 5.3.1.5, 5.3.1.5.8, 5.3.1.5.9
Table:  N/A
Figure:  N/A
Change approved on 5/27/98.

TO:

TABLE C-1  EXPRESS Rack Payloads IDD tbd log (Sheet 4 of 4)

TBD NO.
TBD DESCRIPTION
DATA REQUIRED TO CLOSE TBD
DATA SOURCE/OWNER
REMARKS

TBD-31
Closed
Closed



TBD-32
Closed
Closed



TBD-33
Closed




TBD-35
Closed
Closed



TBD-36
Closed
Closed



FROM:

ICD TECHNICAL CONTACTS



payload AGENCY

FUNCTION
ERO
DESIGNER

Thermal*

-  Phone

*Also Water/Air Cooling, GN2, VES
Wes Brown

(256) 961-4715


Fax
(256) 544-4966

(256) 544-8884


NOTE:  This listing is not configuration controlled.

TO:

ICD TECHNICAL CONTACTS



payload AGENCY

FUNCTION
ERO
DESIGNER

Thermal*

-  Phone

*Also Water/Air Cooling, GN2, VES
Shane Bonner

(256) 961-1476


Fax
(256) 544-4966


NOTE:  This listing is not configuration controlled.

FROM:

D .2 .4 
ICD Waivers, Deviations, and Exceedances

DEFINITIONS

EXCEEDANCE:
Documentation of a condition that does not comply with stated requirements but does not add any risk due to intended usage or configuration and can be shown acceptable without special analysis or controls.

DEVIATION:
A non-compliance that requires additional analysis or control to eliminate risk and is acceptable when properly documented.

WAIVER:
A condition that does not comply with the requirements of this IDD could add risk and requires special controls/analysis to assure adequate flight margins.

TO:

D .2 .4 
ICD Waivers, Deviations, and Exceedances

DEFINITIONS

EXCEPTION:
The general term used to identify any payload-proposed departure from specified requirements or interfaces.  An exception is further classified as an exceedance, deviation, or waiver per the descriptions provided below.

EXCEEDANCE:
An exceedance is a condition that does not comply with a stated IRD requirement or ICD template interface, which is identified prior to baselining the payload-unique ICD.  It exceeds the defined payload limits, but when combined with the remaining payload complement, the module/ISS limits are not exceeded, or it does not impact the performance of the remaining payload complement, and it does not impact vehicle subsystems performance.  The exception can be shown to be acceptable within the framework of the standard element level analysis cycle without any unique analysis or controls.


An exceedance can be approved by the PTR and documented in the payload-unique ICD.  Exceedances do not require approval by a Control Board.


For example, one of the requirements is that the delta-T on the Moderate Temperature Loop (MTL) should be at least 35 ºF.  If “Payload X” wishes to have a delta-T of 32 ºF, this would be classified as an exceedance.  It does not exceed vehicle limits or affect safety; it only influences the efficiency of the use of the MTL.

DEVIATION:
A deviation is a non-compliance to an IRD requirement or ICD Template interface, which is identified prior to baselining the payload-unique ICD.  It is different from an exceedance in that the defined exception exceeds module/ISS limits.  Additional analysis outside the scope of the standard element analysis cycle or unique operational guidelines or constraints may be needed to approve the exception.  Deviations must be approved by a Control Board.


For example, one of the requirements is that the maximum return temperature of the MTL should be 120 ºF.  If “Payload Y” wishes to have a return temperature of 123 ºF and their ICD has not been baselined, this would be classified as a Deviation.  The vehicle is designed to accommodate return temperatures of 120 ºF or less, and special analysis must be done to determine if the vehicle can accommodate this or if operational constraints will be required.

WAIVER:
A waiver is a condition found in noncompliance to an IRD requirement or to the baselined payload-unique ICD, which is identified after baselining the payload-unique ICD.  Typically this will occur as a result of the final as-built hardware verification program.  It may require additional analysis outside of the scope of the standard element analysis cycle or unique operational guidelines or constraints to approve the exception.  Waivers must be approved by a Control Board.


For example, one of the requirements is that the continuous acoustic noise must not exceed NC40.  “Payload Z” has already baselined their ICD, and recent testing of the flight hardware shows that their continuous noise level is NC 45.  Additional evaluation will be required to determine if this can be accepted, and it may result in operational constraints.

FROM:

Table D-I  ICD mechanical interface REQUIREMENTS (Sheet 1 of 4)


DISPOSITION
IDD 
RQMT NO.

REQUIREMENT TITLE


3.3.2A
ISS Locations


3.3.2B
ISS Locations


3.3.2C
ISS Locations


3.4.1
EXPRESS Mounting Plates


3.4.1.1
Alignment Holes/Pins Interface Requirements/Definition


3.4.2.3
Stowage Drawer/Tray Zero “g” Requirements


3.4.2.3A
Stowage Drawer/Tray Zero “g” Requirements


3.4.2.3B
Stowage Drawer/Tray Zero “g” Requirements


3.4.2.3C
Stowage Drawer/Tray Zero “g” Requirements


3.4.2.6A
PD-Supplied Locker Requirements


3.4.2.6B
PD-Supplied Locker Requirements


3.4.2.6C
PD-Supplied Locker Requirements


3.4.2.6D
PD-Supplied Locker Requirements


3.4.2.6E
PD-Supplied Locker Requirements


3.4.2.6F
PD-Supplied Locker Requirements


3.4.2.6G
PD-Supplied Locker Requirements

TO:

Table D-I  ICD mechanical interface REQUIREMENTS (Sheet 1 of 4)


DISPOSITION
IDD 
RQMT NO.

REQUIREMENT TITLE

NAR
3.1.3
Payload (PL) Coordinate System

NAR
3.3.1.2
Middeck Payload Provisions

NAR
3.3.2A
ISS Locations

NAR
3.3.2B
ISS Locations

NAR
3.3.2C
ISS Locations

NAR
3.4.1
EXPRESS Mounting Plates


3.4.1.1
8/2 EXPRESS Rack Mounting Plate


3.4.1.2
EXPRESS Transportation Rack Mounting Plate

NAR
3.4.2.3
Payload Zero “g” Requirements


3.4.2.3A
Payload Zero “g” Requirements


3.4.2.3B
Payload Zero “g” Requirements


3.4.2.3C
Payload Zero “g” Requirements


3.4.2.6A
PD-Supplied Locker Requirements/Latches

NAR
3.4.2.6B
PD-Supplied Locker Requirements


3.4.2.6C
Deleted


3.4.2.6D
Deleted


3.4.2.6E
Deleted


3.4.2.6F
Deleted


3.4.2.6G
Deleted

FROM:

Table D-I  ICD mechanical interface REQUIREMENTS (Sheet 2 of 4)


DISPOSITION
IDD 
RQMT NO.

REQUIREMENT TITLE


3.4.2.6H
PD-Supplied Locker Requirements


3.4.2.6I
PD-Supplied Locker Requirements


3.4.2.6J
PD-Supplied Locker Requirements


3.4.2.6K
PD-Supplied Locker Requirements


3.4.3
Mounting Panels


3.4.3.7
Securing of Threaded Fasteners


3.4.3.7.1
Fracture-Critical Threaded Fasteners

NAR
3.4.3.7.2
Redundant Threaded Fasteners Locking Requirements


3.4.3.7.2A
Redundant Threaded Fasteners Locking Requirements


3.4.3.7.2B
Redundant Threaded Fasteners Locking Requirements


3.4.3.7.2C
Redundant Threaded Fasteners Locking Requirements

TO:

Table D-I  ICD mechanical interface REQUIREMENTS (Sheet 2 of 4)


DISPOSITION
IDD 
RQMT NO.

REQUIREMENT TITLE


3.4.2.6H
Deleted


3.4.2.6I
Deleted


3.4.2.6J
Deleted


3.4.2.6K
Deleted


3.4.3
Mounting Panels


3.4.3.7
Deleted


3.4.3.7.1
Deleted


3.4.3.7.2
Deleted


3.4.3.7.2A
Deleted


3.4.3.7.2B
Deleted


3.4.3.7.2C
Deleted

FROM:

Table D-I  ICD mechanical interface REQUIREMENTS (Sheet 3 of 4)


DISPOSITION
IDD 
RQMT NO.

REQUIREMENT TITLE


3.4.3.7.2D
Redundant Threaded Fasteners Locking Requirements


3.4.3.7.2E
Redundant Threaded Fasteners Locking Requirements


3.4.4.1
ISIS Drawer Sizes

NAR
3.4.4.2
Air/Connector Locations


3.4.4.3
ISIS Drawer Front Panel Modifiable Area


3.4.4.4
ISIS Drawer Modifiable Bottom Plate


3.4.4.5
ISIS Drawer Mass and CG Capabilities


3.6.1
Payload Static Envelopes

NAR
3.6.2
Aisle Extension Limits


3.6.2.1
Temporary

NAR
3.6.2.2
Front Face Protrusions (Permanent)


3.6.2.3
On-Orbit Temporary Protrusions


3.6.2.3A
On-Orbit Temporary Protrusions


3.6.2.3B
On-Orbit Temporary Protrusions


3.6.2.4
Protrusions for Keep-Alive Payloads

NAR
3.6.3
Sharp Edges and Corners

NAR
3.6.3.1
Exposed Edge Requirements (Mounted Hardware)


3.6.3.1A
Exposed Edge Requirements (Mounted Hardware)


3.6.3.1B
Exposed Edge Requirements (Mounted Hardware)


3.6.3.1C
Exposed Edge Requirements (Mounted Hardware)


3.6.3.1D
Exposed Edge Requirements (Mounted Hardware)

NAR
3.6.3.2
Exposed Corner Requirements (Mounted Hardware)


3.6.3.2A
Exposed Corner Requirements (Mounted Hardware)


3.6.3.2B
Exposed Corner Requirements (Mounted Hardware)

NAR
3.6.3.3
Exposed Edge and Corner Requirements for ORU Replacement/ Maintenance Operations

TO:

Table D-I  ICD mechanical interface REQUIREMENTS (Sheet 3 of 4)


DISPOSITION
IDD 
RQMT NO.

REQUIREMENT TITLE


3.4.3.7.2D
Deleted


3.4.3.7.2E
Deleted

nar
3.4.4.1
Stowage ISIS Drawers


3.4.4.1A
Stowage ISIS Drawers


3.4.4.1B
Stowage ISIS Drawers


3.4.4.1C
Stowage ISIS Drawers


3.4.4.1D
Stowage ISIS Drawers


3.4.4.1E
Stowage ISIS Drawers

NAR
3.4.4.2
Powered ISIS Drawers


3.4.4.2A
Powered ISIS Drawers


3.4.4.2B
Powered ISIS Drawers


3.4.4.2C
Powered ISIS Drawers


3.4.4.2D
Powered ISIS Drawers


3.4.4.2E
Powered ISIS Drawers


3.4.4.2F
Powered ISIS Drawers


3.4.4.2G
Powered ISIS Drawers

NAR
3.4.4.3
ISIS Drawer Replacement


3.4.4.4
Deleted


3.4.4.5
Deleted


3.4.5
Securing of Threaded Fasteners


3.4.5.1
Fracture-Critical Threaded Fasteners

NAR
3.4.5.2
Redundant Threaded Fasteners Locking Requirements


3.4.5.2A
Redundant Threaded Fasteners Locking Requirements


3.4.5.2B
Redundant Threaded Fasteners Locking Requirements


3.4.5.2C
Redundant Threaded Fasteners Locking Requirements


3.4.5.2D
Redundant Threaded Fasteners Locking Requirements


3.4.5.2E
Redundant Threaded Fasteners Locking Requirements


3.4.5.2F
Redundant Threaded Fasteners Locking Requirements

nar
3.5.1
Ground Handling


3.5.2
MPLM Late/Early Access Requirement

NAR
3.5.2.1
MPLM Late Access Envelope (KSC)


3.5.2.1A
MPLM Late Access Envelope (KSC)


3.5.2.1B
MPLM Late Access Envelope (KSC)


3.5.2.1C
MPLM Late Access Envelope (KSC)

NAR
3.5.2.2
MPLM Early Access Envelopes (KSC and DFRC)


3.5.2.2A
MPLM Early Access Envelopes (KSC and DFRC)


3.5.2.2B
MPLM Early Access Envelopes (KSC and DFRC)

nar
3.6.1
Payload Static Envelopes

NAR
3.6.2
On-Orbit Payload Protrusions


3.6.2A
On-Orbit Payload Protrusions


3.6.2B
On-Orbit Payload Protrusions


3.6.2.1
Front Face Protrusions (Permanent)

NAR
3.6.2.2
On-Orbit Semi-Permanent Protrusions


3.6.2.2A
On-Orbit Semi-Permanent Protrusions


3.6.2.2B
On-Orbit Semi-Permanent Protrusions

NAR
3.6.2.3
On-Orbit Temporary Protrusions


3.6.2.3A
On-Orbit Temporary Protrusions


3.6.2.3B
On-Orbit Temporary Protrusions


3.6.2.4
On-Orbit Momentary Protrusions


3.6.2.5
On-Orbit Protrusions for Keep-Alive Payloads


3.6.3
Sharp Edges and Corners


3.6.3.1
Deleted


3.6.3.1A
Deleted


3.6.3.1B
Deleted


3.6.3.1C
Deleted


3.6.3.1D
Deleted


3.6.3.2
Deleted


3.6.3.2A
Deleted


3.6.3.2B
Deleted


3.6.3.3
Deleted

FROM:

Table D-I  ICD mechanical interface REQUIREMENTS (Sheet 4 of 4)


DISPOSITION
IDD 
RQMT NO.

REQUIREMENT TITLE

NAR
3.6.3.3.1
Exposed Edges


3.6.3.3.1.1
Edges 0.02 to 0.08 in (.5 to 2.0 mm)


3.6.3.3.1.2
Edges Greater Than 0.08 in (2.0 mm)


3.6.3.3.1.3
Edges of Thin Sheets Less Than 0.02 in (0.5 mm)


3.6.3.3.2
Exposed Corners


3.6.3.4
Protective Covers/Shields


3.6.3.5
Holes


3.6.3.6
Screws/Bolts Ends


3.6.3.7
Burrs


3.6.3.8
Latches


3.6.3.9
Levers, Cranks, Hooks, and Controls


3.6.3.10
Safety/Lockwire


3.6.3.11
Securing Pins

TO:

Table D-I  ICD mechanical interface REQUIREMENTS (Sheet 4 of 4)


DISPOSITION
IDD 
RQMT NO.

REQUIREMENT TITLE


3.6.3.3.1
Deleted


3.6.3.3.1.1
Deleted


3.6.3.3.1.2
Deleted


3.6.3.3.1.3
Deleted


3.6.3.3.2
Deleted


3.6.3.1
Protective Covers/Shields


3.6.3.2
Holes


3.6.3.3
Screws/Bolts Ends


3.6.3.4
Burrs


3.6.3.5
Latches


3.6.3.6
Levers, Cranks, Hooks, and Controls


3.6.3.7
Safety/Lockwire


3.6.3.8
Securing Pins

FROM:

Table D-II  ICD MECHANICAL EXCEPTIONS, UNIQUE/NONSTANDARD 
INTERFACE REQUIREMENTS, AND NOTES

IDD 
REQUIREMENT NO.

DETAILED EXCEPTION OR UNIQUE INTERFACE DESCRIPTION

TO:

Table D-II  ICD MECHANICAL EXCEPTIONS, UNIQUE/NONSTANDARD 
INTERFACE REQUIREMENTS, AND NOTES


IDD 
REQUIREMENT NO.

DETAILED EXCEPTION OR UNIQUE INTERFACE DESCRIPTION OR NOTES

FROM:

Table D-IV  ICD STRUCTURAL INTERFACES EXCEPTIONS AND UNIQUE/
NONSTANDARD INTERFACE REQUIREMENTS

IDD 
REQUIREMENT NO.

EXCEPTION OR UNIQUE INTERFACE DESCRIPTION

TO:

Table D-IV  ICD STRUCTURAL INTERFACES EXCEPTIONS, UNIQUE/
NONSTANDARD INTERFACE REQUIREMENTS, AND NOTES

IDD 
REQUIREMENT NO.

EXCEPTION OR UNIQUE INTERFACE DESCRIPTION

FROM:

Table D-III  ICD STRUCTURAL INTERFACES INTERFACE REQUIREMENTS
(Sheet 1 of 2)


DISPOSITION
IDD 
RQMT NO.

REQUIREMENT TITLE


4.2
Emergency Landing Loads Factors


4.2.2
MPLM

TO:

Table D-III  ICD STRUCTURAL INTERFACES INTERFACE REQUIREMENTS
(Sheet 1 of 2)


DISPOSITION
IDD 
RQMT NO.

REQUIREMENT TITLE

nar
4.2
Emergency Landing Loads Factors

nar
4.2.2
MPLM

FROM:

Table D-III  ICD STRUCTURAL INTERFACES INTERFACE REQUIREMENTS
(Sheet 2 of 2)


DISPOSITION
IDD 
RQMT NO.

REQUIREMENT TITLE


4.8
Depressurization/Repressurization Requirements


4.10.1
Quiescent Period Payload-Induced Quasi-Steady Accelerations


4.10.2
Quiescent Period Payload-Induced Transient Accelerations


4.10.3
On-Orbit Vibration - Quiescent Periods

TO:

Table D-III  ICD STRUCTURAL INTERFACES INTERFACE REQUIREMENTS
(Sheet 2 of 2)


DISPOSITION
IDD 
RQMT NO.

REQUIREMENT TITLE

NAR
4.8
Depressurization/Repressurization Requirements

NAR
4.10.1
Payload-Induced Quasi-Steady Disturbance


4.10.1A
Payload-Induced Quasi-Steady Disturbance


4.10.1B
Payload-Induced Quasi-Steady Disturbance


4.10.1C
Payload-Induced Quasi-Steady Disturbance


4.10.2
Payload-Induced Transient Disturbance


4.10.2A
Payload-Induced Transient Disturbance


4.10.2B
Payload-Induced Transient Disturbance


4.10.2C
Payload-Induced Transient Disturbance


4.10.3
Payload-Induced Vibratory Disturbance


4.10.3A
Payload-Induced Vibratory Disturbance


4.10.3B
Payload-Induced Vibratory Disturbance

FROM:

table D-V  ICD THERMAL INTERFACE REQUIREMENTS (Sheet 1 of 3)


DISPOSITION
IDD 
RQMT NO.

REQUIREMENT TITLE


5.3.1.2
Cabin Air Cooling

TO:

table D-V  ICD THERMAL INTERFACE REQUIREMENTS (Sheet 1 of 3)


DISPOSITION
IDD 
RQMT NO.

REQUIREMENT TITLE


5.3.1.2
Active Cabin Air Cooling/Heating Interface

ADD:

table D-V  ICD THERMAL INTERFACE REQUIREMENTS (Sheet 2 of 3)


DISPOSITION
IDD 
RQMT NO.

REQUIREMENT TITLE


5.3.1.3.7
Payload Limitations on Heat Conducted to Structure

FROM:

table D-V  ICD THERMAL INTERFACE REQUIREMENTS (Sheet 2 of 3)


DISPOSITION
IDD 
RQMT NO.

REQUIREMENT TITLE


5.3.1.5.2
Fluid Use

TO:

table D-V  ICD THERMAL INTERFACE REQUIREMENTS (Sheet 2 of 3)


DISPOSITION
IDD 
RQMT NO.

REQUIREMENT TITLE

nar
5.3.1.5.2
Fluid Use

FROM:

table D-xV  ICD COMMAND AND DATA HANDLING INTERFACES INTERFACE REQUIREMENTS (Sheet 2 of 2)


DISPOSITION
IDD 
RQMT NO.

REQUIREMENT TITLE


9.7.1
Payload NTSC Video Characteristics

NAR
9.7.1.5
Phase Relationship

NAR
9.7.1.6
Pulse Width Tolerance

NAR
9.7.1.7
Data Insertion


9.7.2
Connector/Pin Interface

TO:

table D-xV  ICD COMMAND AND DATA HANDLING INTERFACES INTERFACE REQUIREMENTS (Sheet 2 of 2)


DISPOSITION
IDD 
RQMT NO.

REQUIREMENT TITLE

NAR
9.7.1
Payload NTSC Video Characteristics


9.7.1.5
Deleted


9.7.1.6
Deleted


9.7.1.7
Deleted


9.7.2
Deviations to Video Standard


9.7.3
Connector/Pin Interface

FROM:

table D-V  ICD THERMAL INTERFACE REQUIREMENTS (Sheet 3 of 3)


DISPOSITION
IDD 
RQMT NO.

REQUIREMENT TITLE

NAR
5.3.2
APM/JEM/CAM Unique Thermal Control Interface Requirements


5.4.7.3
Incompatible Exhaust Gases (USL, APM, JEM)

TO:

table D-V  ICD THERMAL INTERFACE REQUIREMENTS (Sheet 3 of 3)


DISPOSITION
IDD 
RQMT NO.

REQUIREMENT TITLE


5.3.2
APM/JEM/CAM Unique Thermal Control Interface Requirements

nar
5.4.7.3
Incompatible Exhaust Gases (USL, APM, JEM)


5.4.8
Utility Control

FROM:

table D-VI  ICD THERMAL INTERFACE EXCEPTIONS AND UNIQUE/
NONSTANDARD INTERFACE REQUIREMENTS

IDD 
REQUIREMENT NO.

EXCEPTION OR UNIQUE INTERFACE DESCRIPTION

TO:

table D-VI  ICD THERMAL INTERFACE EXCEPTIONS, UNIQUE/
NONSTANDARD INTERFACE REQUIREMENTS, AND NOTES

IDD 
REQUIREMENT NO.

EXCEPTION OR UNIQUE INTERFACE DESCRIPTION OR NOTES

FROM:

Table D-VIII  ICD ELECTRICAL POWER INTERFACE requirements
(Sheet 1 of 3)


DISPOSITION
IDD 
RQMT NO.

REQUIREMENT TITLE


6.2.1.2
Input Impedance

NAR
6.2.2.1
Overload Protection Device

TO:

Table D-VIII  ICD ELECTRICAL POWER INTERFACE requirements
(Sheet 1 of 3)


DISPOSITION
IDD 
RQMT NO.

REQUIREMENT TITLE

NAR
6.2.1.2
Output Resistance


6.2.2.1
Overload Protection Device

FROM:

Table D-VIII  ICD ELECTRICAL POWER INTERFACE requirements 
(Sheet 2 of 3)


DISPOSITION
IDD 
RQMT NO.

REQUIREMENT TITLE


6.4.2
In-Flight dc Power Transient Spikes (Repetitive)


6.6.3B(1)
Electrical Connector Mating/Demating (Powered)


6.6.3B(2)
Electrical Connector Mating/Demating (Powered)

TO:

Table D-VIII  ICD ELECTRICAL POWER INTERFACE requirements 
(Sheet 2 of 3)


DISPOSITION
IDD 
RQMT NO.

REQUIREMENT TITLE


6.4.2
Differential Mode PARD (Noise/Ripple)


6.6.3B(1)
Electrical Connector Mating/Demating (Powered)


6.6.3B(2)
Electrical Connector Mating/Demating (Powered)


6.6.3B(3)
Electrical Connector Mating/Demating (Powered)


6.6.3B(4)
Electrical Connector Mating/Demating (Powered)

FROM:

TABLE IX  ICD ELECTRICAL POWER INTERFACE EXCEPTIONS AND 
     UNIQUE/NONSTANDARD INTERFACE REQUIREMENTS

IDD 
REQUIREMENT NO.

EXCEPTION OR UNIQUE INTERFACE DESCRIPTION

TO:

TABLE IX  ICD ELECTRICAL POWER INTERFACE EXCEPTIONS, 
    UNIQUE/NONSTANDARD INTERFACE REQUIREMENTS, AND
    NOTES

IDD 
REQUIREMENT NO.

EXCEPTION OR UNIQUE INTERFACE DESCRIPTION OR NOTES

FROM:

table D-xI  ICD ELECTROMAGNETIC COMPATIBILITY INTERFACE 
REQUIREMENTS (Sheet 1 of 3)


DISPOSITION
IDD 
RQMT NO.

REQUIREMENT TITLE

NAR
7.3.1
Emission and Susceptibility Limits and Test Methods


7.3.1.1
Self-Compatibility


7.3.1.2
Applicability


7.3.1.3.1
CE01, Conducted Emissions


7.3.1.3.3
CE03, Conducted Emissions


7.3.1.3.5
CE07, Conducted Emissions


7.3.1.4
Conducted Susceptibility


7.3.1.4.1
CS01, Conducted Susceptibility


7.3.1.4.3
CS02, Conducted Susceptibility


7.3.1.4.5
CS06, Conducted Susceptibility

TO:

table D-xI  ICD ELECTROMAGNETIC COMPATIBILITY INTERFACE 
REQUIREMENTS (Sheet 1 of 3)


DISPOSITION
IDD
RQMT NO.

REQUIREMENT TITLE


7.3.1
Emission and Susceptibility Limits and Test Methods


7.3.1.1
Compatibility

nar
7.3.1.2
Applicability

nar
7.3.1.3.1
CE01, Conducted Emissions

nar
7.3.1.3.3
CE03, Conducted Emissions

nar
7.3.1.3.5
CE07, Conducted Emissions

nar
7.3.1.4
Conducted Susceptibility

nar
7.3.1.4.1
CS01, Conducted Susceptibility

nar
7.3.1.4.3
CS02, Conducted Susceptibility

nar
7.3.1.4.5
CS06, Conducted Susceptibility

FROM:

table D-xI  ICD ELECTROMAGNETIC COMPATIBILITY INTERFACE 
REQUIREMENTS (Sheet 2 of 3)


DISPOSITION
IDD 
RQMT NO.

REQUIREMENT TITLE


7.3.1.5
Radiated Emissions


7.3.1.5.1
RE02, Radiated Emissions


7.3.1.5.2
Applicability


7.3.1.6
Radiated Susceptibility


7.3.1.6.1
RS02, Radiated Susceptibility


7.3.1.6.2
Applicability


7.3.1.7
RS03, Radiated Susceptibility


7.3.1.7.1
Applicability

TO:

table D-xI  ICD ELECTROMAGNETIC COMPATIBILITY INTERFACE 
REQUIREMENTS (Sheet 2 of 3)


DISPOSITION
IDD 
RQMT NO.

REQUIREMENT TITLE

NAR
7.3.1.5
Radiated Emissions

NAR
7.3.1.5.1
RE02, Radiated Emissions

NAR
7.3.1.5.2
Applicability

NAR
7.3.1.6
Radiated Susceptibility

NAR
7.3.1.6.1
RS02, Radiated Susceptibility

NAR
7.3.1.6.2
Applicability

NAR
7.3.1.7
RS03, Radiated Susceptibility

NAR
7.3.1.7.1
Applicability

FROM:

table D-xI  ICD ELECTROMAGNETIC COMPATIBILITY INTERFACE 
REQUIREMENTS (Sheet 3 of 3)

DISPOSITION
IDD 
RQMT NO.

REQUIREMENT TITLE


7.5.1.2.2
Payload-to-EXPRESS Rack and Fluid Line Bonding


7.5.1.2.3
Electrical Bonding for Static Protection


7.6.2
Dc Power Ground Reference

TO:

table D-xI  ICD ELECTROMAGNETIC COMPATIBILITY INTERFACE 
REQUIREMENTS (Sheet 3 of 3)

DISPOSITION
IDD 
RQMT NO.

REQUIREMENT TITLE

nar
7.5.1.2.2
Payload-to-EXPRESS Rack and Fluid Line Bonding


7.5.1.2.3
Deleted

nar
7.6.2
Dc Power Ground Reference

FROM:

table D-xII  ICD ELECTROMAGNETIC COMPATIBILITY EXCEPTIONS AND UNIQUE/NONSTANDARD INTERFACE REQUIREMENTS

IDD 
REQUIREMENT NO.

EXCEPTION OR UNIQUE INTERFACE DESCRIPTION

TO:

table D-xII  ICD ELECTROMAGNETIC COMPATIBILITY EXCEPTIONS, UNIQUE/NONSTANDARD INTERFACE REQUIREMENTS, AND NOTES

IDD 
REQUIREMENT NO.

EXCEPTION OR UNIQUE INTERFACE DESCRIPTION OR NOTES

FROM:

table D-xIV  ICD ELECTRICAL WIRING exceptions and unique/
nonstandard INTERFACE REQUIREMENTS

IDD 
REQUIREMENT NO.

EXCEPTION OR UNIQUE INTERFACE DESCRIPTION

TO:

table D-xIV  ICD ELECTRICAL WIRING exceptions, unique/
nonstandard INTERFACE REQUIREMENTS, and NOTES

IDD 
REQUIREMENT NO.

EXCEPTION OR UNIQUE INTERFACE DESCRIPTION OR NOTES

FROM:

table D-xVI  ICD COMMAND AND DATA HANDLING INTERFACES EXCEPTIONS AND UNIQUE/NONSTANDARD INTERFACE REQUIREMENTS

IDD 
REQUIREMENT NO.

EXCEPTION OR UNIQUE INTERFACE DESCRIPTION

TO:

table D-xVI  ICD COMMAND AND DATA HANDLING INTERFACES EXCEPTIONS, UNIQUE/NONSTANDARD INTERFACE REQUIREMENTS, AND NOTES

IDD 
REQUIREMENT NO.

EXCEPTION OR UNIQUE INTERFACE DESCRIPTION OR NOTES

FROM:

table D-xVII  ICD ENVIRONMENTAL CONDITIONS INTERFACE REQUIREMENTS


DISPOSITION
IDD 
RQMT NO.

REQUIREMENT TITLE


10.1
Payload Equipment Surface Cleanliness

TO:

table D-xVII  ICD ENVIRONMENTAL CONDITIONS INTERFACE REQUIREMENTS


DISPOSITION
IDD 
RQMT NO.

REQUIREMENT TITLE

NAR
10.1
Payload Equipment Surface Cleanliness

FROM:

table D-xVIII  ICD ENVIRONMENTAL CONDITIONS EXCEPTIONS, UNIQUE/
NONSTANDARD INTERFACE REQUIREMENTS, and notes

IDD 
REQUIREMENT NO.

EXCEPTION OR UNIQUE INTERFACE DESCRIPTION

TO:

table D-xVIII  ICD ENVIRONMENTAL CONDITIONS EXCEPTIONS, UNIQUE/
NONSTANDARD INTERFACE REQUIREMENTS, and notes

IDD 
REQUIREMENT NO.

EXCEPTION OR UNIQUE INTERFACE DESCRIPTION OR NOTES

FROM:

table D-xIX  ICD COMPUTERS AND SOFTWARE INTERFACE REQUIREMENTS (Sheet 1 of 2)


DISPOSITION
IDD 
RQMT NO.

REQUIREMENT TITLE


11.1
Payload and General Support Computer

NAR
11.1.1
PGSC Electrical Power Characteristics

NAR
11.1.1.1
Payload-Powered PGSC

NAR
11.1.1.2
Orbiter-Powered PGSC

NAR
11.1.2
PGSC Communication/Power Interfaces Cables


11.1.2.1
RS-232 Communication Cables (Orbiter PGSC)


11.1.2.2
RS-422 Communication Cables (Orbiter PGSC)


11.1.2.3
Power Cables (Orbiter PGSC)


11.1.3
Software (Orbiter PGSC)

NAR
11.2
EXPRESS Rack Laptop

NAR
11.2A
Hardware Description

NAR
11.2B
Hardware Description

NAR
11.2C
Hardware Description

NAR
11.2D
Hardware Description

NAR
11.2E
Hardware Description

NAR
11.2F
Hardware Description

NAR
11.2G
Hardware Description

NAR
11.2H
Hardware Description

NAR
11.2I
Hardware Description

NAR
11.3
EXPRESS Rack Software


11.3.1
EXPRESS Rack PEHB Interface (Ethernet)

NAR
11.3.1A
ISS Payload Ethernet Hub/Gateway Interfaces

NAR
11.3.1B
Laptop Ethernet Interface

NAR
11.3.1B(1)
Laptop Ethernet Interface

NAR
11.3.1B(2)
Laptop Ethernet Interface

NAR
11.3.1C
Payload Ethernet Interface

NAR
11.3.1C(1)
Payload Ethernet Interface

NAR
11.3.1C(2)
Payload Ethernet Interface

table D-xIX  ICD COMPUTERS AND SOFTWARE INTERFACE REQUIREMENTS (Sheet 2 of 2)


DISPOSITION
IDD 
RQMT NO.

REQUIREMENT TITLE

NAR
11.3.1C(3)
Payload Ethernet Interface


11.3.2
EXPRESS Rack RIC Serial Interface (RS-422)

NAR
11.3.3
Payload Interface Data Elements


11.3.3.1
EXPRESS Header


11.3.3.2
EXPRESS Telemetry Header


11.3.3.3
Payload Telemetry Packet


11.3.3.4
EXPRESS RIC Interface Commands and Responses


11.3.3.5
Payload Health and Status Data


11.3.4
Laptop CSCI Interfaces


11.3.4.1
Laptop Data Elements


11.3.4.2
Payload-Provided Software/Peripherals


11.3.4.3
Payload Software Interfaces


11.3.4.3A
Laptop Communications


11.3.4.3B
Software Updating Process for Laptop


11.3.4.3C
Payload Application Winsock


11.3.4.4
File Maintenance


11.4
ISS Portable Laptop Computer System


11.5
EXPRESS Rack Laptop Display Requirements


11.6
Software Safety Requirements for Payloads

NAR = Not a requirement.

table D-xX  ICD COMPUTERS AND sOFTWARE EXCEPTIONs, UNIQUE/
NONSTANDARD INTERFACE REQUIREMENTs, and notes

IDD 
REQUIREMENT NO.

EXCEPTION OR UNIQUE INTERFACE DESCRIPTION













TO:

table D-xIX  ICD COMPUTERS AND SOFTWARE INTERFACE REQUIREMENTS (Sheet 1 of 2)


DISPOSITION
IDD 
RQMT NO.

REQUIREMENT TITLE

NAR
11.1
Laptop Computers


11.1.1
Payload and General Support Computer

NAR
11.1.1.1
PGSC Electrical Power Characteristics

NAR
11.1.1.1.1
Payload-Powered PGSC

NAR
11.1.1.1.2
Orbiter-Powered PGSC

NAR
11.1.1.2
PGSC Communication/Power Interfaces Cables


11.1.1.2.1
RS-232 Communication Cables (Orbiter PGSC)


11.1.1.2.2
RS-422 Communication Cables (Orbiter PGSC)


11.1.1.2.3
Power Cables (Orbiter PGSC)


11.1.1.3
Software (Orbiter PGSC)

NAR
11.1.2
EXPRESS Rack Laptop

NAR
11.1.2A
Hardware Description

NAR
11.1.2B
Hardware Description

NAR
11.1.2C
Hardware Description

NAR
11.1.2D
Hardware Description

NAR
11.1.2E
Hardware Description

NAR
11.1.2F
Hardware Description

NAR
11.1.2G
Hardware Description

NAR
11.1.2H
Hardware Description

NAR
11.1.2I
Hardware Description


11.1.3
ISS Portable Computer System

NAR
11.2
EXPRESS Rack Software


11.2.1
EXPRESS Rack PEHB Interface (Ethernet)

NAR
11.2.1A
ISS Payload Ethernet Hub/Gateway Interfaces

NAR
11.2.1B
Laptop Ethernet Interface

NAR
11.2.1B(1)
Laptop Ethernet Interface

NAR
11.2.1B(2)
Laptop Ethernet Interface

NAR
11.2.1C
Payload Ethernet Interface

NAR
11.2.1C(1)
Payload Ethernet Interface

NAR
11.2.1C(2)
Payload Ethernet Interface

table D-xIX  ICD COMPUTERS AND SOFTWARE INTERFACE REQUIREMENTS (Sheet 2 of 2)


DISPOSITION
IDD 
RQMT NO.

REQUIREMENT TITLE

NAR
11.2.1C(3)
Payload Ethernet Interface


11.2.2
EXPRESS Rack RIC Serial Interface (RS-422)

NAR
11.2.3
Payload Interface Data Elements


11.2.3.1
EXPRESS Header

NAR
11.2.3.2
Unique Identifier Numbers


11.2.3.3
EXPRESS Telemetry Header


11.2.3.4
Payload Telemetry Packet


11.2.3.5
EXPRESS RIC Interface Requests and Responses


11.2.3.5.1
PEP Bundle Request


11.2.3.5.2
PEP Procedure Execution


11.2.3.5.3
Rack Time Request


11.2.3.5.4
Ancillary Data Configuration Control


11.2.3.5.5
File Transfer


11.2.3.5.5.1
Payload File Transfer


11.2.3.5.5.2
EMU File Transfer


11.2.3.5.6
Payload Response


11.2.3.6
Payload Health and Status Data


11.2.3.7
EXPRESS Payload Commanding


11.2.4
Laptop CSCI Interfaces


11.2.4.1
Laptop Data Elements


11.2.4.2
Payload-Provided Software/Peripherals


11.2.4.3
EXPRESS Rack Laptop Display Requirements


11.2.4.4
Payload Software Interfaces


11.2.4.4A
Laptop Communications


11.2.4.4B
Software Updating Process for Laptop


11.2.4.4C
Payload Application to EXPRESS CSCI


11.2.4.5
File Maintenance


11.3
Software Safety Requirements for Payloads

NAR = Not a requirement.

FROM:

table D-xX  ICD COMPUTERS AND sOFTWARE EXCEPTIONs, UNIQUE/
NONSTANDARD INTERFACE REQUIREMENTs, and notes

IDD 
REQUIREMENT NO.

EXCEPTION OR UNIQUE INTERFACE DESCRIPTION

TO:

table D-xX  ICD COMPUTERS AND sOFTWARE EXCEPTIONs, UNIQUE/
NONSTANDARD INTERFACE REQUIREMENTs, and notes

IDD 
REQUIREMENT NO.

EXCEPTION OR UNIQUE INTERFACE DESCRIPTION OR NOTES

FROM:

table D-xXI  ICD HUMAN FACTORS INTERFACE requirements (Sheet 1 of 8)


DISPOSITION
IDD 
RQMT NO.

REQUIREMENT TITLE


12.2A
Strength Requirements

TO:

table D-xXI  ICD HUMAN FACTORS INTERFACE requirements (Sheet 1 of 8)


DISPOSITION
IDD 
RQMT NO.

REQUIREMENT TITLE

NAR
12.2A
Strength Requirements

FROM:

table D-xXI  ICD HUMAN FACTORS INTERFACE requirements (Sheet 2 of 8)


DISPOSITION
IDD 
RQMT NO.

REQUIREMENT TITLE


12.4.6.1
Covers


12.4.6.1A
Covers


12.4.6.1B
Covers


12.4.6.1C
Covers


12.4.6.2
Self-Supporting Covers


12.4.6.3
Unique Tools

NAR
12.5
Identification Labeling

NAR
12.5.1
Introduction

NAR
12.5.2
Function Considerations


12.5.3
Payload Orientation


12.5.4
Container Content Identification


12.5.5
Labeling Design Requirements

NAR
12.5.5.1
Switch Control Labeling

NAR
12.5.5.2
Labeling Standardization Design Requirements

NAR
12.5.5.3
Readability Design Requirements

nAR
12.5.5.3A
Readability Design Requirements

NAR
12.5.5.3B
Readability Design Requirements


12.5.5.3B(1)
Readability Design Requirements

NAR
12.5.5.3B(2)
Readability Design Requirements


12.5.5.3B(3)
Readability Design Requirements


12.5.5.3C
Readability Design Requirements

NAR
12.5.5.3D
Readability Design Requirements


12.5.5.3D(1)
Readability Design Requirements


12.5.5.3D(2)
Readability Design Requirements

NAR
12.5.5.3E
Readability Design Requirements

NAR
12.5.5.4
Label Placement Design Requirements


12.5.5.4A
Label Placement Design Requirements


12.5.5.4B
Label Placement Design Requirements


12.5.5.4C
Label Placement Design Requirements

TO:

table D-xXI  ICD HUMAN FACTORS INTERFACE requirements (Sheet 2 of 8)


DISPOSITION
IDD 
RQMT NO.

REQUIREMENT TITLE

NAR
12.4.6.1
Covers


12.4.6.1A
Covers


12.4.6.1B
Covers


12.4.6.1C
Covers


12.4.6.2
Self-Supporting Covers


12.4.6.3
Deleted


12.5
Identification Labeling

NAR
12.5.1
Deleted

NAR
12.5.2
Deleted


12.5.3
Deleted


12.5.4
Deleted


12.5.5
Deleted


12.5.5.1
Deleted


12.5.5.2
Deleted


12.5.5.3
Deleted


12.5.5.3A
Deleted


12.5.5.3B
Deleted


12.5.5.3B(1)
Deleted


12.5.5.3B(2)
Deleted


12.5.5.3B(3)
Deleted


12.5.5.3C
Deleted


12.5.5.3D
Deleted


12.5.5.3D(1)
Deleted


12.5.5.3D(2)
Deleted


12.5.5.3E
Deleted


12.5.5.4
Deleted


12.5.5.4A
Deleted


12.5.5.4B
Deleted


12.5.5.4C
Deleted

FROM:

table D-xXI  ICD HUMAN FACTORS INTERFACE requirements (Sheet 3 of 8)


DISPOSITION
IDD 
RQMT NO.

REQUIREMENT TITLE


12.5.5.4D
Label Placement Design Requirements

NAR
12.5.5.4E
Label Placement Design Requirements

NAR
12.5.5.5
Equipment Identification


12.5.5.5A
Equipment Identification


12.5.5.5B
Equipment Identification


12.5.5.5C
Equipment Identification


12.5.5.5C(1)
Equipment Identification

NAR
12.5.5.5D
For Items Intended to be Removed or Connected On-Orbit


12.5.5.5D(1)
For Items Intended to be Removed or Connected On-Orbit


12.5.5.5D(2)
For Items Intended to be Removed or Connected On-Orbit


12.5.5.5E
Locator Code Labeling

NAR
12.5.5.6
Location and Orientation Coding Design Requirements

NAR
12.5.5.6.1
Internal Location Coding


12.5.5.6.1A
Internal Location Coding


12.5.5.6.1B
Internal Location Coding


12.5.5.6.1C
Internal Location Coding

NAR
12.5.5.7
Stowage Container Labeling Design Requirements


12.5.5.7A
Stowage Container Labeling Design Requirements


12.5.5.7B
Stowage Container Labeling Design Requirements


12.5.5.7C
Stowage Container Labeling Design Requirements

NAR
12.5.5.7D
Stowage Container Labeling Design Requirements


12.5.5.7D(1)
Stowage Container Labeling Design Requirements


12.5.5.7D(2)
Stowage Container Labeling Design Requirements


12.5.5.7D(3)
Stowage Container Labeling Design Requirements

NAR
12.5.5.8
Grouped Displays and Controls Design Requirements


12.5.5.8A
Grouped Displays and Controls Design Requirements


12.5.5.8B
Grouped Displays and Controls Design Requirements


12.5.5.8C
Grouped Displays and Controls Design Requirements


12.5.5.8D
Grouped Displays and Controls Design Requirements

NAR
12.5.5.9
Caution and Warning Labels Design Requirements


12.5.5.9A
Caution and Warning Labels Design Requirements


12.5.5.9B
Caution and Warning Labels Design Requirements

TO:

table D-xXI  ICD HUMAN FACTORS INTERFACE requirements (Sheet 3 of 8)


DISPOSITION
IDD 
RQMT NO.

REQUIREMENT TITLE


12.5.5.4D
Deleted


12.5.5.4E
Deleted


12.5.5.5
Deleted


12.5.5.5A
Deleted


12.5.5.5B
Deleted


12.5.5.5C
Deleted


12.5.5.5C(1)
Deleted


12.5.5.5D
Deleted


12.5.5.5D(1)
Deleted


12.5.5.5D(2)
Deleted


12.5.5.5E
Deleted


12.5.5.6
Deleted


12.5.5.6.1
Deleted


12.5.5.6.1A
Deleted


12.5.5.6.1B
Deleted


12.5.5.6.1C
Deleted


12.5.5.7
Deleted


12.5.5.7A
Deleted


12.5.5.7B
Deleted


12.5.5.7C
Deleted


12.5.5.7D
Deleted


12.5.5.7D(1)
Deleted


12.5.5.7D(2)
Deleted


12.5.5.7D(3)
Deleted


12.5.5.8
Deleted


12.5.5.8A
Deleted


12.5.5.8B
Deleted


12.5.5.8C
Deleted


12.5.5.8D
Deleted


12.5.5.9
Deleted


12.5.5.9A
Deleted


12.5.5.9B
Deleted

FROM:

table D-xXI  ICD HUMAN FACTORS INTERFACE requirements (Sheet 4 of 8)


DISPOSITION
IDD 
RQMT NO.

REQUIREMENT TITLE

NAR
12.5.5.9C
Caution and Warning Labels Design Requirements


12.5.5.9C(1)
Caution and Warning Labels Design Requirements


12.5.5.9C(2)
Caution and Warning Labels Design Requirements


12.5.5.9C(3)
Caution and Warning Labels Design Requirements


12.5.5.9C(4)
Caution and Warning Labels Design Requirements


12.5.5.9C(5)
Caution and Warning Labels Design Requirements


12.5.5.9C(6)
Caution and Warning Labels Design Requirements


12.5.5.9C(7)
Caution and Warning Labels Design Requirements


12.5.5.9C(8)
Caution and Warning Labels Design Requirements

NAR
12.5.5.9D
Caution and Warning Labels Design Requirements


12.5.5.9D(1)
Caution and Warning Labels Design Requirements


12.5.5.9D(2)
Caution and Warning Labels Design Requirements


12.5.5.9D(3)
Caution and Warning Labels Design Requirements


12.5.5.9D(4)
Caution and Warning Labels Design Requirements


12.5.5.9D(5)
Caution and Warning Labels Design Requirements


12.5.5.9D(6)
Caution and Warning Labels Design Requirements


12.5.5.9D(7)
Caution and Warning Labels Design Requirements

NAR
12.5.5.9E
Caution and Warning Labels Design Requirements


12.5.5.9E(1)
Caution and Warning Labels Design Requirements


12.5.5.9E(2)
Caution and Warning Labels Design Requirements


12.5.5.9F
Caution and Warning Labels Design Requirements

NAR
12.5.5.10
Font Style Design Requirements


12.5.5.11
Bar Coding


12.5.5.11A
Bar Coding (Loose Equipment)


12.5.5.11B
Bar Coding (Labels)

NAR
12.5.6
Coding Design Requirements

NAR
12.5.6A
Coding Design Requirements

nar
12.5.6A(1)
Coding Design Requirements


12.5.6A(2)
Coding Design Requirements


12.5.6B
Coding Design Requirements


12.5.6C
Coding Design Requirements

NAR
12.5.6C(1)
Coding Design Requirements

TO:

table D-xXI  ICD HUMAN FACTORS INTERFACE requirements (Sheet 4 of 8)


DISPOSITION
IDD 
RQMT NO.

REQUIREMENT TITLE


12.5.5.9C
Deleted


12.5.5.9C(1)
Deleted


12.5.5.9C(2)
Deleted


12.5.5.9C(3)
Deleted


12.5.5.9C(4)
Deleted


12.5.5.9C(5)
Deleted


12.5.5.9C(6)
Deleted


12.5.5.9C(7)
Deleted


12.5.5.9C(8)
Deleted


12.5.5.9D
Deleted


12.5.5.9D(1)
Deleted


12.5.5.9D(2)
Deleted


12.5.5.9D(3)
Deleted


12.5.5.9D(4)
Deleted


12.5.5.9D(5)
Deleted


12.5.5.9D(6)
Deleted


12.5.5.9D(7)
Deleted


12.5.5.9E
Deleted


12.5.5.9E(1)
Deleted


12.5.5.9E(2)
Deleted


12.5.5.9F
Deleted


12.5.5.10
Deleted


12.5.5.11
Deleted


12.5.5.11A
Deleted


12.5.5.11B
Deleted


12.5.6
Deleted


12.5.6A
Deleted


12.5.6A(1)
Deleted


12.5.6A(2)
Deleted


12.5.6B
Deleted


12.5.6C
Deleted


12.5.6C(1)
Deleted

FROM:

table D-xXI  ICD HUMAN FACTORS INTERFACE requirements (Sheet 5 of 8)


DISPOSITION
IDD 
RQMT NO.

REQUIREMENT TITLE

NAR
12.5.6C(2)
Coding Design Requirements

NAR
12.5.6C(3)
Coding Design Requirements

NAR
12.5.6C(4)
Coding Design Requirements

NAR
12.5.6C(5)
Coding Design Requirements

NAR
12.5.6C(6)
Coding Design Requirements

NAR
12.5.6C(7)
Coding Design Requirements

NAR
12.5.6C(8)
Coding Design Requirements


12.5.7
Color


12.5.8
IMS Labeling

NAR
12.5.9
ESD Identification


12.5.10
Fluid Connector Pressure/Flow Indicators


12.5.11
Sample Material Labeling

NAR
12.5.12
Coding


12.5.12A
Coding


12.5.12B
Coding


12.5.13
Pin Identification

TO:

table D-xXI  ICD HUMAN FACTORS INTERFACE requirements (Sheet 5 of 8)


DISPOSITION
IDD 
RQMT NO.

REQUIREMENT TITLE


12.5.6C(2)
Deleted


12.5.6C(3)
Deleted


12.5.6C(4)
Deleted


12.5.6C(5)
Deleted


12.5.6C(6)
Deleted


12.5.6C(7)
Deleted


12.5.6C(8)
Deleted


12.5.1
Color


12.5.8
Deleted


12.5.9
Deleted


12.5.2
Fluid Connector Pressure/Flow Indicators


12.5.11
Deleted

NAR
12.5.3
Coding


12.5.3A
Coding


12.5.3B
Coding


12.5.4
Pin Identification

FROM:

table D-xXI  ICD HUMAN FACTORS INTERFACE requirements (Sheet 6 of 8)


DISPOSITION
IDD 
RQMT NO.

REQUIREMENT TITLE


12.7.6A
Accessibility


12.7.7
Ease of Disconnect

TO:

table D-xXI  ICD HUMAN FACTORS INTERFACE requirements (Sheet 6 of 8)


DISPOSITION
IDD 
RQMT NO.

REQUIREMENT TITLE

NAR
12.7.6A
Accessibility

NAR
12.7.7
Ease of Disconnect


12.7.7A
Ease of Disconnect


12.7.7B
Ease of Disconnect

FROM:

table D-xXI  ICD HUMAN FACTORS INTERFACE requirements (Sheet 7 of 8)


DISPOSITION
IDD 
RQMT NO.

REQUIREMENT TITLE

NAR
12.7.12
Alignment Marks or Guide Pins

NAR
12.12.3
Multiple Fasteners

TO:

table D-xXI  ICD HUMAN FACTORS INTERFACE requirements (Sheet 7 of 8)


DISPOSITION
IDD 
RQMT NO.

REQUIREMENT TITLE


12.7.12
Alignment Marks or Guide Pins


12.12.3
Multiple Fasteners

FROM:

table D-xXV  ICD Fire protection INTERFACE REQUIREMENTS (Sheet 1 of 2)


DISPOSITION
IDD 
RQMT NO.

REQUIREMENT TITLE


14.3.3
Fire Suppression Port Access

TO:

table D-xXV  ICD Fire protection INTERFACE REQUIREMENTS (Sheet 1 of 2)


DISPOSITION
IDD 
RQMT NO.

REQUIREMENT TITLE


14.3.3
PFE Access

FROM:

table D-xXII  ICD HUMAN FACTORS INTERFACE EXCEPTIONS, UNIQUE/ NONSTANDARD INTERFACE REQUIREMENTS, and notes

IDD 
REQUIREMENT NO.

EXCEPTION OR UNIQUE INTERFACE DESCRIPTION

TO:

table D-xXII  ICD HUMAN FACTORS INTERFACE EXCEPTIONS, UNIQUE/ NONSTANDARD INTERFACE REQUIREMENTS, and notes

IDD 
REQUIREMENT NO.

EXCEPTION OR UNIQUE INTERFACE DESCRIPTION OR NOTES

FROM:

table D-xXIV  ICD MATERIALS AND PARTS EXCEPTIONS, UNIQUE/
NONSTANDARD INTERFACE REQUIREMENTS, and notes

IDD 
REQUIREMENT NO.

EXCEPTION OR UNIQUE INTERFACE DESCRIPTION

TO:

table D-xXIV  ICD MATERIALS AND PARTS EXCEPTIONS, UNIQUE/
NONSTANDARD INTERFACE REQUIREMENTS, and notes

IDD 
REQUIREMENT NO.

EXCEPTION OR UNIQUE INTERFACE DESCRIPTION OR NOTES

FROM:

table D–xXV  ICD Fire protection INTERFACE REQUIREMENTS (Sheet 1 of 2)


DISPOSITION
IDD 
RQMT NO.

REQUIREMENT TITLE


14.1.2
Oxygen


14.2C
Automatic Powerdown


14.2C(1)
Payload Data Monitoring


14.2C(2)
Payload Data Monitoring


14.2.C(3)
Payload Data Monitoring

NAR
14.2.1
Fire Event Location Indicator


14.2.1.A
Fire Event Location Indicator


14.2.1.B
Fire Event Location Indicator

TO:

table D–xXV  ICD Fire protection INTERFACE REQUIREMENTS (Sheet 1 of 2)


DISPOSITION
IDD 
RQMT NO.

REQUIREMENT TITLE

NAR
14.1.2
Oxygen


14.2C
ECW Word


14.2C(1)
ECW – 0


14.2C(2)
ECW – 1


14.2.C(3)
ECW - 3

NAR
14.2.1
Fire Event Location Indicator

NAR
14.2.1.A
Fire Event Location Indicator

NAR
14.2.1.B
Fire Event Location Indicator

FROM:
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appendix E, INSTRUCTIONS FOR LABELS AND DECALS

e.1
INTRODUCTION

Appendix E provides the instructions for the approval of payload labels.  The development of labels will be a joint process requiring the cooperative efforts of Flight Crew Support Division (FCSD) and the PD.  The process for developing labels, from the beginning to the delivery of flight-certified labels which have been approved by the FCSD, is documented in Figure E-1.

To understand the priorities of the instructions, the following definitions need to be applied throughout Appendix E.

Statements with “must” will be used for instructions which are required to be met for the FCSD to provide approval.

Statements with “should” will be used for instructions which are incorporated into the label unless adequate justification is provided to FCSD to warrant exempting the label instructions.

e.2
responsibilities

The PD is responsible for providing label drawings, label location drawings, and information sufficient to enable FCSD to determine the instructions herein are met.  The PD will coordinate with FCSD before submitting the label drawings for approval.

FCSD is responsible for reviewing all payload labels, providing guidance to the PD and granting approval based on the instructions herein.  FCSD is also responsible for performing a human engineering assessment of the labels and ensuring the labels are appropriate from a human engineering perspective including commonality, standardization, and operations nomenclature.  Upon receiving Form 733b, FCSD has 10 working days for either assessing, approving, and verifying the labels or for providing redlines to the label drawings.

The ERO and JSC/PEI are responsible for resolving issues and disagreements between the PD and FCSD.

e.3
fcsd approval instructions

FCSD will use the following instructions in reviewing and providing the approval of payload labels.
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figure e-1  label process

E.3.1
Ground Assembly and Handling

Product marking for ground assembly and handling should be in accordance with MIL-STD-130, Section 4, except paragraph 4.1.c.

E.3.2
Function Considerations

A. Decals and placards should contain information required by the user, the purpose, the function, and/or the functional result of the use of equipment items.  Engineering characteristics or nomenclature may be described as a secondary consideration.

B. Instrument decals and placards, for example, should be labeled in terms of what is being measured or controlled.  Calibration data may be included where applicable.

E.3.3
Payload Orientation

A. Payload labeling, displays, and controls must have a consistent rack vertical orientation arrangement with the rack vertical axis origin at the bottom of the rack hinge point.

B. Payload labels required for operations with the rack(s) rotated should be oriented with respect to required crew positions.

E.3.4
ContainER CONTENT IDENTIFICATION

Containers must be labeled to identify their contents.

E.3.5
labeling design

E.3.5.1
Labeling Standardization

A. Decals needed by the PD which are available in JSC 27260, Decal Process Document and Catalog, must be obtained from the Decal Design and Production Facility (DDPF).  Examples of labels found in the catalog are:  IMS, PFE, toxicology, hazardous, cautions and warning, rack power switch, fire indicators, etc.  The DDPF is also available to the PDs for fabricating labels not found in JSC 27260.

B. Labeling should be standardized between and within systems.

C. Different labeling categories should be distinct from one another.

D. in SSP 50254, Operations Nomenclature, and JSC 36044, Space Station Mission Operations Acronyms and Abbreviations.

E.3.5.2
Readability

A. Decals and placards should be as concise and direct as possible.

B. Abbreviations

(73) Upper and lower case letters should be used as appropriate.

(74) Periods should be omitted except when needed to preclude misinterpretation.

C. Decal and Placard Life

Payloads must provide readable labels for the lifetime of the payload.

D. Language

(75) Decals and placards must be written in the English language.

(76) If dual languages are used, English must be used first and with lettering at least 25 percent larger than the secondary language.

E. Decals and placards should be designed so as to minimize visual clutter.

F. Illumination - Labels and markings should be designed to be read at all general illumination levels and color characteristics of the illuminant as specified in Tables 10‑I and 10-II.

E.3.5.3
Label Placement

A. All labels must be placed on the payload hardware in accordance to the label location drawings.

B. Racks must be labeled in accordance with Figure E-2 (for reference).

(77) The rack IMS label must be located on the top left corner of the rack.

(78) The rack name label must be located to the right of the rack IMS label.

(79) The subrack (EXPRESS Rack payload) IMS label must be located on the top left corner of the subrack drawer.

(80) The subrack (EXPRESS Rack payload) name label must be located to the right of the subrack IMS label.

(81) Subrack (EXPRESS Rack payload) location codes must be placed on the inside of the rack post in accordance with Figure E-2.

C. Orientation - All markings and labels must be oriented with respect to the local worksite plane so that they read from left to right.  Vertical orientation is permissible only when the marking or label dimensionally does not fit in the required location.

D. Display Labels - Labels identifying display functions must be placed on the panel above the display.  Labels may be placed in locations other than above the display only when they cannot dimensionally fit in the required location.

E. Visibility - Markings should be located such that they are perpendicular to the operator’s normal line of sight whenever feasible and must not be less than 45 degrees from the line of sight.

F. Overhead Panels - On overhead panels, markings and labeling must be oriented such that they appear upright when observed from local vertical.

G. Association Errors - The arrangement of markings on panels should protect against errors of association of one marking or set of markings with adjacent ones.

E.3.5.4
Equipment Identification

A. Loose equipment must be marked with nomenclature that describes the function of the item and its pertinent interfaces.  However, items whose use is obvious to the crew (e.g., food table, windows, etc.) are exempt from this instruction.

B. Multi-quantity Items

(82) Multi-quantity items that require individual distinction but are not serialized must be individually numbered.

(83) Serial Numbers - Multi-quantity items that are serialized should display the serial number as part of the identification.

C. Cables must be labeled to indicate the equipment to which they belong and the connectors to which they mate.

(84) All receptacle wires and cables must be uniquely identified with distinct number or color codes.
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Rack IMS Label - Located on the top left corner of the rack.

Rack Name - Located to the right of the rack IMS label.

Subrack (EXPRESS Rack Payload IMS Labels - Located on the top left corner of the subrack drawer.

Subrack (EXPRESS Rack Payload) Labels - Located to the right of the subrack IMS label.

Subrack (EXPRESS Rack Payload) Location Codes - Located inside the rack post.  Letters A thru N, excluding I, with even numbers on the right and odd on the left.  These number are incremented as they are located interior to the rack (see the RIC).

FIGURE E-2  RACK LABEL PLACEMENT

(85) Electrical conduits and fluid lines installed in pressurized areas must be identified at each end, and at intervals not to exceed 1 meter, in accordance with SSP 50014, Section 3.2.

D. For items intended to be removed or connected on orbit (excluding internal unplanned maintenance cables)

(86) Labels at the terminal ends of a cable must contain the following information, arranged in vertical order:

a. The name of the connector to which this end attaches.

b. The name of the piece of equipment to which the cable belongs.

c. The name of the connector at the other end of the cable to which the cable attaches in parentheses.

(87) Other Labels

a. Labels, other than at ends of cables, must contain only the name of the piece of equipment to which the cable belongs.

b. Each cable longer than 10 cm must have at least one label containing the name of the piece of equipment to which the cable belongs.

E.3.5.5
Location and Orientation

E.3.5.5.1
Location Coding

A. Access Panels - Maintenance access panels must be labeled to assist the crew in locating the panel for maintenance activities.

(88) Access panel identification labels should be located in the lower left position on the panel with respect to the local vertical orientation.

E.3.5.5.2
Alignment Marks/Interface Identification

A. Orientation - When a piece of hardware requires a specific orientation which cannot be identified by alignment marks, arrows and/or labels should be used to indicate the proper orientation.

B. Tethered Equipment - Interface identification should not be used for movable items tethered to a mating part (e.g., dust cap for an electrical connector, hinged lid for a stowage container).

E.3.5.6
Operating Instruction

A. Location - Equipment operating instructions should be located on or adjacent to equipment.

B. Equipment Name - The instructions should have the title of the equipment to be operated centered above the text.

C. Grouping - Instructions should be grouped and titled by category (e.g., installation, removal, activation, calibration, etc.).

D. Case - Instructional text should use upper and lower case letters.

E. Title Selection - The titles of equipment, displays, controls, switch positions, and connectors should be listed in upper case letters only.

(89) Title nomenclature should be consistent with procedural handbooks and checklists.

F. Required Tools - Instruction for removal of stowage items should list any tools required prior to the instructional text.

(90) When tools are required to remove stowage items, markings should be used for the location of the fasteners to be removed.

E.3.5.7
Stowage Container Labeling

A. Each stowage container should display the contents on its front surface visible to the crewmember.

B. Provisions must be made to permit in-flight revisions to or replacement of stowage labels on all stowage containers.

C. Subdivided Containers

(91) If a stowage container is subdivided internally into smaller closed containers, the sub-containers must carry a list of contents.

(92) If the available marking space on a sub-container is insufficient to display the complete content titles, a contents list must be displayed elsewhere and clearly identified as belonging to the sub-container.

(93) The specific contents of each sub-container and its code must be listed on the front surface of its container or near it.

D. Individual Crew Items - Items allocated to a specific crewmember should be identified on the listing with the user’s title, name, or other coding technique.

E. Similar Item Labeling - Containers with designated locations for placement of equipment set (e.g., socket wrenches in a tool kit) should have each location identified with the title of the item stowed.

E.3.5.8
Grouped Displays and Controls

A. Functional groups of controls must be identified (e.g., by common color, by boundary lines).  A functional group of controls is all associated or connected with a common system or purpose (e.g., cabin air, furnace, A, experiment “M,” panel lighting).

B. Labels must be located above the functional groups they identify.

C. When a line is used to enclose a functional group and define its boundaries, the labels must be centered at the top of the group, in a break in the line.

(94) The width of the line must not be greater than the stroke width of the letters.

D. When displays and controls are used together in adjustments or activation tasks, visible labels or markings must indicate their functional relationships.

E.3.5.9
Caution and Warning Labels

Caution and warning labels are required for indicating potentially undesirable conditions.

A. Caution and warning labels must be standardized between and within systems.

B. Caution and warning labels must be distinct from one another.

C. Caution and warning labels must identify the type of hazards and the action that would prevent its occurrence.

D. The caution and warning markings must be located in a visible area.

E. Emergency-Use Items

(95) Decals and placards on emergency-use items (e.g., repair kits, emergency lighting, fire extinguisher, etc.) must display the words “EMERGENCY USE” surrounded by diagonal red and white stripes either on the item or adjacent to it.

(96) The emergency-type warning stripes must be alternate red and white.

(97) The red and white stripes should be of equal width.

(98) There must be no fewer than four red stripes and three white stripes.

(99) The striping must be applied at a 45-degree angle rotated clockwise from the vertical.

(100) The striping must begin and end with a red stripe.

(101) The text must be white letters on the red background or red letters on a white background.

(102) For items located within a stowage container, the diagonal striping must be applied to the door of the container and the titles of the emergency items must be included on the marking instead of the words EMERGENCY USE.

F. Warning Strip Specification

(103) Caution/warning decals and placards must be surrounded by diagonal yellow and black stripes.

(104) The caution/warning type stripes must be alternate yellow and black.

(105) The yellow and black stripes should be of equal width.

(106) There must be no fewer than four yellow stripes and three black stripes.

(107) The striping must be applied at a 45-degree angle rotated clockwise from the vertical.

(108) The striping must begin and end with a yellow stripe.

(109) The text must be black letters on the yellow background.

G. Switches and Buttons

(110) The striping around a switch or button must not be wider than 25 mm (1 in) or narrower than 3 mm (0.125 in).

(111) If one side of a switch or button has less than 3 mm (0.125 in) space, no striping must be applied to that side.

H. Label Specifications - Hazard identification labels should use the letter size as specified in Figure E-3.
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figure e-3  hazard identification label letter size

I. ESD Identification

Any payload hardware which is Electrostatic Discharge (ESD) sensitive must be marked in accordance with MIL-STD-1686 at the level and location of the ESD item (see 7.3.2.2).

J. Sample Material Labeling

All PD sample materials shall be labeled in accordance with document JSC 27427, Requirement for Submission of Test Sample - Materials Data for Shuttle Payload Safety Evaluations.  Labels to be used for this purpose can be obtained directly from the ISS Program or Shuttle Program.

E.3.5.10
Alphanumeric

E.3.5.10.1
Font Style

A. The font style used on decals, placards, and labels must be Helvetica or Futura demibold.  If there are fit problems:

(112) The use of condensed type (Helvetica Condensed) or abbreviations is the preferred method of solving line length.


or

(113) For engraved markings which are not able to exactly match the above required font, the engraved markings should match the Helvetica font as nearly as possible.  Note:  Helvetica is the preferred font.
B. Stenciled Characters - Stencil-type characters should not be used on display/control panels or other equipment.

E.3.5.10.2
Punctuation

A. Periods - Periods (.) should not be used in equipment labels.

B. Hyphens - Hyphens (-) should not be used in equipment labels, except in part numbers.

C. Parentheses and Ampersands - Parentheses and ampersands should not be used on the display and control panel or other crew equipment.

D. Slashes - The backslash (/) may be used in place of the words “and” and “or” and may be used to indicate multiple functions.

E.3.5.10.3
Special Character

A. Subscript and Superscript Size - Subscripts and superscripts should be 0.6 to 0.7 times the height of associated characters.

B. Subscripts - Numeric subscripts and upper case letter subscripts should be centered on the baseline of associated characters.

C. Lower Case Letter Subscripts - The base of lower case letters and the ovals of g, p, q, etc., should be at the same level as the base of adjacent capital letters.

D. Degree Symbol - The degree symbol should be centered on an imaginary line extended from the top of the F or C symbols.

E. Pound or Number Symbol (#) - The pound or number symbol should be centered on an imaginary line extended from the top of the associated numerals and placed two stroke widths away from them.

E.3.5.10.4
Character Height

A. Character Height - Character height depends on viewing distance and luminance level.  At a viewing distance of 710 mm (28 in), the height of letters and numerals should be within the range of values given in Table E-I.

B. Variable Distance - For a distance (D) other than 710 mm (28 in), multiply the values in Table E-I by D/710 mm (D/28 in) to obtain the appropriate character height.

C. Size Categories - Characters used in labeling should be graduated in size.  To determine character height, all nomenclature on a label may be divided into three categories:  title, subtitles, and text.  The nominal heights at a viewing distance of 710 mm (28 in) for each category should be:

(114) Titles, 5 mm (0.19 in)

(115) Subtitles, 4 mm (0.16 in)

(116) Text, 3 mm (0.12 in)

When more than one character size is used in labeling, there should be at least a 25 percent difference in the character height for each character set.

D. Space limitations - The use of the same size letters and numerals for all categories on a label is acceptable for solving space limitation and clarity problems.  The height of lettering and numerals should be not less than 3 mm (0.12 in).

E.3.5.10.5
Character Width

A. Letters - The width of letters should be 0.6 of the height, except for the letter “I,” which should be one stroke in width, the letters “J” and “L,” which should be 0.5 of the height, the letter “M,” which should be 0.7 of the height, and the letter “W,” which should be 0.8 of the height.

TABLE E-I  CHARACTER HEIGHT - 710 MM (28 IN) VIEWING DISTANCE


MARKINGS
CHARACTER HEIGHT


3.5 cd/m2 (1 ft-L) OR BELOW
ABOVE 3.5 cd/m2 (1 ft-L)

For critical markings, with position variable (e.g., numerals on counters and settable or moving scales)
5 - 8 mm
(0.20 - 0.31 in)
3 - 5 mm
(0.12 - 0.20 in)

For critical markings, with position fixed (e.g., numerals on fixed scales, controls, and switch markings, or emergency instructions)
4 - 8 mm
(0.16 - 0.31 in)
2.5 - 5 mm
(0.10 - 0.20 in)

For noncritical markings (e.g., identification labels, routine instructions, or markings required only for familiarization)
1.3 - 5 mm
(0.05 - 0.20 in)
1.3 - 5 mm
(0.05 - 0.20 in)

B. Numerals - The width of numerals should be 0.6 of the height, except for the numeral “4,” which should be one stroke width wider and the numeral “1,” which should be one stroke in width.

C. Wide Characters - When wider characters are used on a curved surface, the basic height-to-width ratio should be increased to 1:1.

E.3.5.10.6
Stroke Width

A. Height-to-Stroke Ratio - Marking letters and numerals should have a height-to-stroke ratio of 5:1 to 8:1.

B. Transillumination Background - Opaque markings on a transilluminated lighted background should have a height-to-stroke ratio of 5:1 to 6:1.

C. Transilluminated Markings - Transilluminated markings on a dark background or markings used on integrally lighted instruments should have a height-to-stroke ratio of 7:1 to 8:1.

D. General Purpose Illumination - Characters used on display panels and equipment when viewed under general purpose flood lighting or normal display conditions as specified in Table 10-1 should have a height-to-stroke ratio of 6:1 to 7:1.

E.3.5.10.7
Character Measurement

A. Measurement - All letters and numeral measurement should be made from the outside edges of the stroke lines for other than machine engraving on opaque surfaces.

B. Engravings - For all mechanical engraving on opaque surfaces, the dimensions controlling the size of letters and numerals should be measured from centerline to centerline of the stroke.

E.3.5.10.8
Space

A. Character Spacing - The spacing between letters within words and between digits in a multi-digit number should be the equivalent of one stroke width between two straight-sided letters such as H and I.  (This instruction intended to accommodate the normal commercial typographical practice of spacing letters to achieve a consistent visual continuity.  This permits close spacing of open letters such as C and T to avoid large apparent gaps.)

B. Word Spacing - The spacing between words should be the equivalent of the letter W between two straight-sided letters such as N and F.

C. Line Spacing

(117) The spacing between lines of related text should be 0.5 of upper case letter height.

(118) Spacing between heading and text should be 0.6 to 1.0 of upper case letter height.

E.3.5.11
Bar Coding

A. Racks, subracks, stowage trays, loose equipment, consumables, and ORUs must have an inventory management label in accordance with SSP 50007.

B. Decals, labels, or placards using bar coding for identification must use a code 39 bar code number system per MIL-STD-1189, and SSP 50007.

C. Payloads should not provide the hardware name of the inventory management labels.

E.3.6
Coding

Color identification numbers used below are per FED-STD-595-B.

A. Color Difference

(119) Only one hue within a color category (e.g., reds, greens) should be used on the decals or placards within the same integrated rack.

(120) That color must always be associated with a single meaning within the same system or integrated rack.

B. Number of Colors - No more than 9 colors, including white and black, must be used in a coding system.

C. Placards - Placards should adhere to the accepted combinations of markings and background color listed below:

(121) Markings/Background

(122) White/Black

(123) Black/Yellow

(124) Black/White

(125) Yellow/Blue

(126) White/Red

(127) Red/White

(128) Blue/Yellow

(129) White/Grey

E.3.7
scale marking

A. Accuracy

(130) The precision of scale markings should be equal to or less than the precision of the input signal.

(131) In general, scales that are to be read quantitatively to the nearest graduation mark should be designed so that interpolation between graduation marks is not necessary.  Interpolation should be limited to one half the distance between minor graduation marks.

B. Interval Values

(132) The graduation intervals should progress by 1, 5, or 2 units of decimal multiples thereof, in that order of preference.

(133) The number of graduation marks between numbered graduation marks should not exceed 9.

C. Scale Markings (High Luminance - above 1 ft-L)

(134) The minimum width of major, intermediate, and minor marks should be 0.32 mm (0.0125 in).

(135) The length of major, intermediate, and minor graduation marks should be at least 5.6 mm, 4.1 mm, and 2.5 mm (0.22, 0.16, and 0.09 in), respectively.

(136) The minimum distance between major graduation marks should be 13 mm (0.5 in).

(137) Minor graduation marks may be spaced as close as 0.89 mm (0.035 in), but the distance should be at lest twice the stroke width for white marks on black dial faces and at least one stroke width for black marks on white dial faces.

D. Scale Markings (Low Luminance - below 1 ft-L)

(138) The minimum width of a major graduation should be 0.89 mm (0.035 in), the minimum width of an intermediate graduation should be 0.76 mm (0.030 in), and the minimum width of a minor graduation should be 0.64 mm (0.025 in).

(139) The length of major, intermediate, and minor graduation marks should be at least 5.6 mm, 4.1 mm, and 2.5 mm (0.22, 0.16, and 0.10 in), respectively.

(140) The minimum distance between major graduation marks should be 16.5 mm (0.65 in).

(141) Graduation marks should be spaced a minimum of 1.5 mm (0.06 in) between centerlines.
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Request received by RIC CSCI and validated, as required.       B.
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Request response received by the EXPRESS Laptop and processed.       E.
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FIGURE 3-4  EXPRESS TRANSPORTATION RACK CONCEPTUAL 







CONFIGURATION







NOTES:







1.   This is a proposed configuration and may change to accommodate the 







majority of the payloads.







2.   Unpowered Payloads will use EXPRESS Racks for transportation to 







ISS until the transportation racks are available (starting on UF-3).












_983339924.doc


Water







Supply to Pay-







load







Water







Return from Pay-







load







NOTE: 







1.   QDs listed above can be equivalent to prescribed part number.







EXPRESS-Provided







Payload-Provided







Payload Connector Panel







0.50-in Quick Disconnect 







P/N 683-16348-2191
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FIGURE 8-1  TYPICAL ELECTRICAL POWER CABLE FOR EXPRESS RACK







USE ONLY (MDL/MDL REPLACEMENT)







NOTES:







1.   Previously flown payloads may continue the use of receptacle NB0E14-12PNT2.







2.   Cable lengths to be determined by the rack integrator after payloads are manifested in the 







rack.







3.   These items are supplied by the EXPRESS Rack Program.







4.   ISIS Drawers do not have the cable interfaces at rear.  Interfaces are made via �Blind" mate 







connectors.







5.   The middeck power interfaces (MUP and ceiling outlets) are 16 AWG for all connectors ex







cept J11 and J21 which are 12 AWG.
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