SRD Common Version Two--List of Changes Since Revision Two, 

12 November 1998



The following is a summary of the changes reflected in this version.



CCBD 98051—

1)  Change title of Para 3.2.4.1.3.2 from “Center of Mass and Documentation” to “Deleted.”  

2)  Renumber requirement SRDX3.2.1.1.3.2-1 to SRDX3.2.4.1.3.1-3 and move it ahead of Para 3.2.4.1.3.2.  Change “The launch and on-orbit center of mass…” to “The stowed and deployed centers of mass.”  Change”…reported to ± 5 mm….” to “…reported to ± 6 mm….”  

3)  Change the accuracy requirement in SRDX3.2.4.1.4.2-1 from “± 10% (TBR)” to “± 5%.”



CCBD 98052—

1)  Insert new requirement SRDX3.2.4.2.1.2.2.1-1 under Para 3.2.4.2.1.2.2.1 as the text below the Para number contains a shall requirement.  

2)  Renumber requirement SRDX3.2.4.1.3.2-1 to SRDX3.2.4.2.1.3.2-1 and add “….composed of an alignment cube and a mounting surface datum.” at the end of the sentence.  

3)  In Para 3.2.4.2.1.3.6, change from “The spacecraft will provide….” to “The spacecraft is to provide….” 

4)  In requirement SRDX3.2.4.2.1.5-3, change from “…greater than 6 Hz (TBR).” to “…greater than 6 Hz.”



CCBD 98053—

1)  In requirement SRDX3.2.4.3.3.1-1, change item d. from “High-rate Data Bus” to “Deleted.”  Change item e. from “Command Telemetry and Low-rate Data Bus” to “Command and Telemetry Data Bus.”  

2)  Insert Para 3.2.4.3.3.1.1, title “Not Used.”  

3)  In requirement SRDX3.2.4.3.3.1.3-1, change text from “…MIL-STD-461D, part 3, CE01 and CE03.  CE01 maximum….” to “…MIL-STD-461D, CE101 (Figure CE101-4, curve #1) and CE102.  CE101 and CE102 maximum….”

4)  In Para 3.2.4.3.3.1.6, change “…5 micro-henries inductive.” to “…10 micro-henries inductive.”

5)  Change Para 3.2.4.3.3.2 title from “Electrical Current” to “Prime Electrical Power.”  Change the text from “Three types of power are to be supplied to each sensor.” to “Two types of power are to be supplied to each sensor: survival heater power and operational power.”

6)  Add requirement SRDX3.2.4.3.3.2-1  “The nominal and maximum load currents for each power interface line shall be documented in the sensor-spacecraft ICD by the sensor contractor.”

7)  Change paragraph number 3.2.4.3.3.2.2 title from:  “Control Heater Power” to:  “Deleted.”  Delete the text of the paragraph (“Bus connection is to be made through a 5 ampere fuse and relay switch in the spacecraft for a 50 watt heater load maximum (TBR).”).

8)  In paragraph number 3.2.4.3.3.3.1, delete all the text:  “The primary power source (battery, power converter) is to be chassis grounded at only one point to avoid large structure current flow which might interfere with other spacecraft loads.  The method used to reference the signal back to the secondary power return is dependent on the signal type.  The goal is to minimize the voltage drop across the return.”

9)  In requirement number SRDX3.2.4.3.3.3.1-3, change the first sentence From:  “…spacecraft single point ground shall be less than 10 Meg-ohms.” To:  “…spacecraft ground shall be 10 milli-ohms or less.”

10)  Add new requirement number SRDX3.2.4.3.3.3.1-4 and text, as follows:  “Prime power and return shall be isolated from the sensor chassis and structure by more than 1 Meg-ohm.  The prime power return is tied to the vehicle structure at the vehicle single point ground.”

11)  Add new requirement number SRDX3.2.4.3.3.3.1-5 and text, as follows:  “Command returns shall be referenced to the prime power return.”

12)  Add new requirement number SRDX3.2.4.3.3.3.1-6 and text, as follows:  “Telemetry returns shall be referenced to the sensor chassis.”

13)  In requirement number SRDX3.2.4.3.3.4.1-4, Delete the second sentence:  “Interface requirements for sensor electrical connectors are as follows: (TBR).”

14)  Add new requirement number SRDX3.2.4.3.3.4.1-5 and text as follows:  “The sensor contractor shall provide two sets of interface mating connectors to the integrating contractor for each sensor.”

15)  In requirement number SRDX3.2.4.3.3.4.2-1, change text from:  “All power harnesses shall be #20 AWG, with 150°C insulation. (TBR)”  to:  “All interface wiring shall comply with MIL-STD-975 and MIL-STD-1547A.”

16)  In requirement number SRDX3.2.4.3.3.4.2-2, change text from:  “Twisted pairs shall be used to reduce magnetic contribution.” to:  “Power interface wiring, supply, and return wires shall be twisted to reduce the electromagnetic contribution.”

17)  In paragraph number 3.2.4.3.3.4.3, change the first sentence from:  “Fault isolation is to be included on the spacecraft side of the interface.” to:  “Prime power fault isolation is to be included only on the spacecraft side of the interface.”  Delete the rest of the text (“The spacecraft is to be capable of removing any load in excess of 30 watts.  The fault isolation is to either open the circuit to remove the load and short circuit from the spacecraft, or limit the current to the maximum specified load current.  Fuses and circuit breakers are to be sized to protect wire between the bus and the sensor.  The wire is to be sized to the maximum load.  The fuses are to be derated by a factor of three.”).

18)  In requirement number SRDX3.2.4.3.3.5-2, change the text from:  “The voltage drop across any secondary return shall be less than the maximum allowable noise on the signal circuit reference.” to:  “All signal interface wiring shall be twisted shielded pairs with the shield being terminated circumferentially on the connector backshells.”



CCBD 98054—

1)  Mark requirement number SRDX3.2.4.3.3.5-3 as “Deleted” and delete the text following (“Digital or analog cross talk between any two signal lines in data connectors shall be no greater than -20dB at the maximum data rate.”).

2)  Insert new paragraph number 3.2.4.3.3.6, title “Test Connectors”

3)  Insert new requirement number SRDX3.2.4.3.3.6-1 with text:  “Sensor test point connector shall be accessible when the unit is mounted on the spacecraft.”

4)  Insert new requirement number SRDX3.2.4.3.3.6-2 with text:  “Test points shall be tolerant to short circuits and a polarity reversal of power.”

5)  Insert new requirement number SRDX3.2.4.3.3.6-3  with text:  “All test points shall be terminated in their connector cap.”

6)  Change paragraph 3.2.4.5 title from: “Endurance (TBR)” To:  “Deleted.”  Delete text under requirements SRDX3.2.4.5-1 (“The on-orbit design life of the sensor, shall be no less than 7 years.”), SRDX3.2.4.5-2 (“The design of the sensor shall be such that sensor storage, under controlled conditions, may be planned for as long as 8 years, including up to 3 years for intermittent testing."), and SRDX3.2.4.5-3 (“The design service life of the sensor shall be at least 15 years.  This includes the time allowed for test, storage, prelaunch checkout, launch and injection, on-orbit, recovery, and contingency time.”).  Mark the three requirements as “Deleted.”

7)  In requirement number SRDX3.2.4.6-7, change:  “This shall apply….” To:  “The use of conformal coatings shall apply….”



CCBD 98055—

1)  In Paragraph number 4.2.3.2: delete “(TBR).”

2)  In Paragraph number 4.2.5: following first sentence, insert the following text:

“The integrating contractor is responsible for the combined structural dynamics analysis of the spacecraft bus and the sensors.  All models are to be exchanged in NASA Structural Analysis (NASTRAN) bulk data format.  A test-verified model is preferred when available, and is required if the sensor lowest frequency is less than 50 Hz as shown by analysis.  The integrating contractor is to provide the combined structural dynamics analysis results to both the customer program office and the sensor contractors.  The launch vehicle/spacecraft coupled loads analysis will be performed by the launch vehicle contractor.  The integrating contractor is responsible for providing the results of the launch vehicle/spacecraft coupled loads analysis in a standard format to the sensor contractors.”

3)  In requirement number SRDX4.2.5-3: delete “(TBR).”

4)  In requirement number SRDX4.2.5-4: delete “(TBR).”

5)  In requirement number SRDX4.2.6-1: change:“…MIL-STD-1540C (TBR).” to:  “…MIL-STD-1540C, unless otherwise called out in this SRD.”

6)  In Paragraph number 4.2.7: in first sentence, change:  “….program, conducted….” To:  “….program, as defined by MIL-STD-1540C, as tailored for the NPOESS program, is to be conducted….”  In the first sentence, change “….program, will demonstrate….” To:  “….program.  This will demonstrate….”  Delete “Calibration:  Radiometric and Geometric” in last line.

7)  In requirement number SRDX4.2.7-2: delete “(TBR).”

8)  In Paragraph number 4.2.7.1.1: delete “.” at the end of the first sentence and replace it with an “and.”  Delete “The test levels shown in Table 4.2.7.1.1….” at the beginning of the second sentence.

9)  In Paragraph number 4.2.7.1.2: change the text From:  “The  test levels found in Table 4.2.7.1.2 and Figure 4.2.7.1.2 are considered a conservative estimate of the random vibration environment on a representative spacecraft bus.  The test levels shown in Table 4.2.7.1.2 are the minimum test levels recommended for protoqualification.” To:  “The test levels found in Table 4.2.7.1.2 and Figure 4.2.7.1.2 are considered a conservative estimate of the random vibration environment on a representative spacecraft bus and are the minimum test levels recommended to detect workmanship defects.”

10)  In Paragraph number 4.2.7.2.3: insert “Testing” after “….Strength” in heading.

11)  In requirement number SRDX4.2.7.2.3-1: change the text From:  “The sensor contractor shall test the sensor structure in accordance with MIL:-STD-1540C. (TBR)” To: “Deleted.”  Add additional requirements tags and text:

“SRDX4.2.7.2.3-2

Sensors whose fundamental structural modes of vibration are demonstrated by test to be above 50 Hz  shall be tested in each of three axes to loads generated by applying an ultimate factor of safety of 1.25 times the acceleration load factor obtained from the mass-acceleration curve in Figure 4.2.7.2.3.

SRDX4.2.7.2.3-3

Sensors with fundamental modes of vibration below 50 Hz shall apply an additional factor of 1.5 to portions of the structure whose motion in the mode of vibration exceeds the motion of the centroid.  The factor of 1.5 may be linearly varied (reduced) along the structure to 1.0 at the centroid.  The loads may be applied by acceleration testing, static load testing, or vibration testing.

SRDX4.2.7.2.3-4

When a coupled loads analysis of the flight configuration is available, it shall be verified that the predicted loads times 1.25 are within the tested loads.

SRDX4.2.7.2.3-5

The analysis shall be based upon test-verified dynamic models of the sensor for any sensors whose fundamental modes of vibration fall below 50 Hz.”

After text, insert Figure 4.2.7.2.3:

12)  In requirement number SRDX4.2.7.4-2, change From:  “Shock testing is required….”  To:  “Shock testing shall be required….”

13)  In requirement number SRDX4.2.7.4.2-1, change From:  “Protoqualification testing is accomplished by….”  To:  “Protoqualification testing shall be accomplished by ….”

14)  In requirement number SRDX4.2.7.5-1, delete the second sentence (“For sensors less than 180 kg, vibration testing may be substituted for acoustic testing.”).  Add:  “…, and for sensors greater than 180 kg.” to the end of the first sentence.

15)  In requirement number SRDX4.2.7.6-1, delete “(TBR).”

16)  In requirement number SRDX4.2.7.6-2, delete “(TBR).”

17)  In requirement number SRDX4.2.7.6-3, delete “(TBR).”  Change “…fist….” To:  “…first…” in the first sentence.

18)  In requirement number SRDX4.2.8-1, delete “(TBR).”

19)  In requirement number SRDX4.2.8-6, delete “…except paragraph 6.5.2.4.1.”  Substitute “…as tailored.”

20)  In requirement number SRDX4.2.13-1, delete “(TBR).”

21)  In requirement number SRDX4.2.14.1-1, delete “(TBR).”

22) In requirement number SRDX4.3.3-3, delete “(TBR)” in the first sentence.



CCBD 98056—

1)  In requirement number SRDX3.3.1.3-1, delete the second sentence:  “All support facilities, including test facilities and launch base facilities, should comply with the grounding requirements of MIL-STD-1542B and NOAA S24.809.”

In requirement number SRDX3.3.2.2.3.2-1, delete 

“…except paragraph 6.5.2.4.1.” at the end of the first sentence.  (SRDX previously numbered SRDX3.3.2.2.2.3-1)

3)  In requirement number SRDX3.3.2.3.4-1, insert new requirement tag “SRDX3.3.2.2.5-2” before the last sentence.  (SRDX previously numbered SRDX3.3.2.3.4-2)

4)  In requirement number SRDX3.3.2.2.5.1-1, delete “The requirements shall be tailored by the magnetometer requirements (TBD).”  Substitute the following:  “The radiated ac magnetic field levels from the instrument shall be limited to 60 dB above 1 pico tesla between 10 Hz and 50 kHz and measured per MIL-STD-462, test RE101, with the field measured at a distance of one meter.”  (SRDX previously numbered SRDX3.3.2.3.4.1-1)

5)  In requirement number SRDX3.3.6-1, line 1, move “shall be identified and controlled, or eliminated” to end of sentence.

6)  In paragraph number 3.3.10, delete the heading “GOVERNMENT FURNISHED PROPERTY USAGE” and text “The government will provide standard scenes for sensor/EDR evaluations, where applicable.”  Substitute “Deleted” for the title.

7)  In requirement number SRDX3.3.11.1.3.1.3-1, add:  “…, consistent with C3 constraints.” at the end of the text.

8)  Change requirement number SRDX3.3.11.1.3.2-1 to:  “3.3.11.1.3.2.1” and eliminate the text “Sensor software shall be written in a higher order language except where assembly language is necessary for the satisfaction of sensor performance requirements or where its use is cost effective over the life of the sensor. (TBR)”  Substitute the following text:  “The sensor software provider should implement all software using standard Ada (MIL-STD-1815A), C (ANSI STD X3/159-1989), or C++.”

9)  In requirement number SRDX3.3.11.1.5-1 Line 2: Delete “…(TBS, but NLT December 31, 1999).”  Substitute “…no later than December 31, 1999.”

10)  After requirement number SRDX3.3.11.1.5-2, insert new heading and three requirements:

“3.3.11.2  Sensor GSE to Spacecraft I&T GSE Interface

“SRDX3.3.11.2-1

“The electrical sensor GSE shall interface with the spacecraft electrical GSE via a local area network (for example, ETHERNET) and/or point-to-point links if necessary for spacecraft level testing.

“SRDX3.3.11.2-2

“Electrical sensor GSE shall receive sensor telemetry via the spacecraft electrical GSE.

“SRDX3.3.11.2-3

“Commanding of the sensor shall be from the spacecraft electrical GSE.”

11)  In requirement number SRDX3.3.12.6.2-6, line 1,  Delete “(1).”

12)  In requirement number SRDX3.3.12.6.2-7, line 1,  Delete “(2).”

13)  In requirement number SRDX3.3.12.6.2-8, line 1,  Delete “(3).”



CCBD 98057—

1)  Insert (C&T) after “Command and Telemetry” in the title of paragraph 3.2.4.8.2.

2)  Change the first sentence of requirement number SRDX3.2.4.8.2.1-1 from:  “The Command and Telemetry Data bus shall be utilized as shown below and in Figure 3.2.4.8.2.” to: “The Command and Telemetry Data bus (Figure 3.2.4.8.2) shall be used to provide the following function, if appropriate.”  In the first line of item a) add “(RT)” after “sensor/remote terminal.”  Change the fourth subitem from:  “-frame sync and time code data” to:  “-time code data.”  Add two new subitems:  “-ancillary data” and “- satellite ephemeris data.”  Change the third subitem under b) from: “low rate science data” to: “mission data.”  Add two new subitems:  “- time code data” and “- satellite ephemeris data.”

3)  Delete existing Figure 3.2.4.8.2 and insert the following figure:

4)  In requirement number SRDX3.2.4.8.2.3-3, change: “…redundant data bus via dual redundant RT(s) to receive….” to: “…redundant data buses to receive….”

5)  In requirement number SRDX3.2.4.8.3.1-4 change from:  “…electrical interface…” to:  “…electrical or optical interface…” and from:  “sensor/RT” to:  “sensor.”  Delete “via each functionally distinct RT” from the end of the sentence.

6)  In paragraph number 3.2.4.8.3.2 change from:  “…no sensor/remote terminal or data bus failure….” to:  “…no sensor or single data bus failure….”

7)  In paragraph number 3.2.4.8.4.1.2, add:  “(TBR)” after “Serial Command.”

8)  Insert new paragraph 3.2.4.8.4.4.1, title “Squib Driver Function” with text:  “The spacecraft C&DH subsystem is to command the sensor squib functions through a dedicated interface.  Sensor squib functions are defined as signals to fire pyrotechnic devices such as tie-downs, bolt cutters, pin-pullers, separation nuts, and squib valves.”



CCBD 98058—

1)  SRDX3.2.4.7.4.1-1: Change the first sentence and sub-bullets from:  “For planning and preliminary design purposes, the interface temperature of the spacecraft  is to be initially assumed to range from: 

	a.	+5 (C (TBR) to +40 °C during normal operations

	b.	-20 (C to +50 (C during survival modes”

to:  “The sensor shall meet all EDR performance requirements when the temperature of the interface between the sensor and the spacecraft is in the normal operating range of -10 (C to +40 °C.”

2)  Add new requirement tag and text:“SRDX3.2.4.7.4.1-2  The sensor shall be able to survive when the temperature of the interface between the sensor and the spacecraft is in the survival mode range of  -20°C to +50°C, and return to normal operations when the temperature returns to the normal operating range.”



CCBD 98061—

1)  In requirement number SRDX3.3.12.3.3-2, delete “(TBR)” at end of requirement.

2)  In requirement number SRDX3.3.12.4.1-2, delete “(TBR)” at end of requirement.

3)  In Table number 3.3.12.4.1, following table, add the following text, “The dedicated test article option is a qualification test article that will be subjected to the maximum expected loads times a test level factor of 1.25.  The test on flight article option refers to a protoqualification on the structure at the same test level factor.”

4)  In requirement number SRDX3.3.12.7.2-2, change the text From:  “Early estimate of gimbaled masses, inertia’s and cg’s shall be provided to size the control components to meet pointing and stability requirements.” To:  “Early estimates of gimbaled masses, inertia’s, and cg’s shall be provided to the integrating contractor to permit sizing the control components to meet pointing and stability requirements.”

5)  For Figure number 3.3.12.7.5.1, delete the existing figure.  Substitute the following figure:  Figure 3.3.12.7.5.1  Allowed Transmitted Torque 

6)  In Figure number 3.3.12.7.5.1, following the figure, add paragraph heading, “3.3.12.7.5.4  Constant Disturbance Torque Limits” and add an additional requirements tag, “SRDX3.3.12.7.5.4-1”; add text, “Sensor-induced constant disturbances of the same polarity, separated by more than 200 seconds, shall not exceed the torque limit defined in Figure 3.3.12.7.5.4 if the duration of application is in excess of 10 seconds.  For constant torques of 10 seconds duration or less, the impulse limit is 0.04 N-m-s.  For constant torques of 400 seconds duration or more, the torque limit is maintained at the 400 second limit shown in Figure 3.3.12.7.5.4.”

7)  In paragraph number 3.3.12.7.5.1 heading, delete “Constant and”; add the following text, “The integration contractor will use a Fourier decomposition of the sum of the sensor-induced periodic disturbance torques to produce the corresponding magnitude spectrum.”

8)  In requirement number SRDX3.3.12.7.5.1-1, change the text From:  “The magnitude of the disturbance torque that the sensor imparts to the spacecraft shall be in the acceptable region of Figure 3.3.12.7.5.1.” To:  “The magnitude of the periodic disturbance torque shall be in the acceptable region of Figure 3.3.12.7.5.1 for all frequencies.”

9)  At requirement number SRDX3.3.12.7.5.4-1 (new), following the text, add the new Figure 3.3.12.7.5.4.

10)  In requirement number SRDX3.3.12.11-2, change the text From:  “Sensor purge requirements, including type of purge gas, flow rate, gas purity specifications, filtration and desiccant requirements, and the limit for purge interruption, shall be provided to the spacecraft contractor for documentation in the ICD.” To:  “Deleted.”

11) In paragraph number 3.3.14, change the text From: “NON-OPERATIONAL GROUND EQUIPMENT: (TBD)” To: “Deleted.”

12) In Paragraph number 3.3.15.1.2, delete “(TBR)” following the heading.  After the first paragraph, insert

“As part of the contamination control analysis and ICD development, the integrating contractor is to perform a particulate and molecular plume flowfield analysis for all spacecraft thrusters.  The molecular and particulate analyses are to provide molecular flux quantities into instrument apertures at the time they are opened on-orbit and total predicted depositions at end-of-life onto all sensitive surfaces.  The plume analyses are to include the identity and quantity of each chemical species emitted and provide sufficient dynamic information to determine the final deposition amount on all sensitive surfaces.  Margin is to be given for an additional contribution from the payload fairing and launch vehicle thrusters fired after the payload fairing has been jettisoned.

The integrating contractor is to also identify and characterize all sources of contamination, particulate or molecular, that can be emitted from the spacecraft.  At a minimum, the characterization of molecular and particulate contamination is to include the material name, the amount, the emission rate, and its location.  Data from the ASTM E-595 test for percent total mass loss (%TML) and percent collected volatile condensable material (%CVCM) is to be used.  The outgassing chemical species and any tendency to photodeposit in a UV or energetic particle radiation environment are to be identified and quantified.”

13)  In Paragraph number 3.3.15.1.2.2, after the heading, insert the following text:  “The sensor suite is to be integrated with the spacecraft in a Class 10,000 (TBR) cleanroom environment and maintained in that environment as much as possible during the integration and test flow.”

14)  In requirement numberSRDX3.3.15.1.2.2-1, add “…or ISO/TC 209.” at the end of the first sentence.

15)  In requirement number SRDX3.3.15.1.2.3-1, line 1, change From:  “Inspections and cleaning by the sensor contractor during Integration….”  To:  “Sensor contractor inspection, cleaning, and access requirements during Integration….”

16)  In requirement number SRDX3.3.15.1.2.7-1, change the text From:  “Sensor contractors shall identify and characterize all sources of contamination that can be emitted from the sensor.” To:  “Sensor contractors shall identify and characterize all sources of contamination, particulate and molecular, that can be emitted from the sensor.”

17)  In requirement number SRDX3.3.15.1.2.7-2, change the text From:  “At a minimum, the characterization shall include the material name, the amount, the emission rate, and its location.” To:  “At a minimum, the characterization of particulate and molecular contamination shall include the material name, the amount, the emission rate, and its location.”

18)  In requirement number SRDX3.3.15.1.2.7-3, insert “molecular” after “which” in the text.

19)  In requirement number SRDX3.3.15.1.2.7-7, delete “60 V (TBR)”; substitute “100 V.”

20)  In requirement number SRDX3.3.15.1.3-2, after the first sentence, add “All support facilities, including test facilities and launch base facilities, should comply with the grounding requirements of MIL-STD-1542B and NOAA S24.809.”





CCBD 98062—

1)   Under paragraph 3.2.6.1.2.1.1 insert requirement number SRDX3.2.6.1.2.1.1-1; the text contained a shall.

2)  Under paragraph 3.2.6.2.1.1  Temperatures, insert the following text:  “The worst case effective internal environment in the satellite compartment within

the fairing during ascent is defined in Figure 3.2.6.2.1.1.  The surfaces seen by the satellite will generally fall into one of two categories:  surfaces with low emissivity (e ( 0.3) and those of higher emissivity (e ( 0.9). Maximum temperatures as a function of the time from launch, 150(C for a surface emissivity of 0.3 and 95( for a surface emissivity of 0.9, are shown in the plot.  The exact configuration and percentages of each type of surface is both mission specific and launch vehicle (LV) specific.  Temperatures may exceed those shown but in no case is the total integrated thermal energy imparted to the spacecraft to exceed the maximum total integrated energy indicated by the temperature profile shown in Figure 3.2.6.2.1.1.”

3)  Delete the existing figure 3.2.6.2.1.1 and substitute the following figure:  Figure 3.2.6.2.1.1  Maximum PLF Inner Temperature.

4)  In requirement number SRDX3.2.6.2.1.1-2 change the text from:  “The combination of actual temperature and emissivity values may vary but in no case shall it expose the sensor to a thermal environment greater than that specified herein more than 10 % of the time nor greater than 5 % (in degrees F) above the maximum stated temperature.” to: “Deleted.”

5)  In paragraph 3.2.6.2.2 delete the (TBS) from the title and insert the following text:  “The maximum shock spectrum at the Satellite Interface Plane (SIP) (value at 95% probability with 50% confidence; resonant amplification factor, Q=10) are not to exceed the levels shown in Table 3.2.6.2.2.  These levels are shown graphically in Figure 3.2.6.2.2.”

Insert the following table and figure:

Table 3.2.6.2.2  EELV Shock Specification, Figure 3.2.6.2.2  EELV Shock Specification

6)  In paragraph 3.2.6.2.3

a)  Insert the following text before the existing text:  “Figure 3.2.6.2.3 defines satellite center-of-gravity acceleration values that when used to calculate launch vehicle/satellite interface bending moments, axial loads and shear loads will yield values that are guaranteed not to be exceeded.  Satellite weights include any payload adapter which may be required.”  

b)  Change the existing text from:  “..for the Medium Launch Vehicle (MLV) are shown…”  to: “…for the MLV are shown...”  

c)  Delete the existing Figure 3.2.6.2.3 and insert Figure 3.2.6.2.3.  MLV Quasi-Static Load Factors.

7)  In requirement number SRDX3.2.6.2.5-1, change the text from:  “The free-field maximum expected sound pressure levels (value at 95% probability within 50% confidence), from liftoff through payload separation shall not exceed those shown in Table 3.2.6.2.5, Maximum Acoustic Levels.  These levels are shown graphically in Figure 3.2.6.2.5 for the MLV.  The values shown are for fill factors of less than 60%.  Higher fill factors may produce higher acoustic levels.  Some sensors may choose to design to lower levels provided with the optional attenuation shown for MLV.” to:  “The free-field maximum predicted sound pressure levels (value at 95th percentile with a 50% confidence), from liftoff through payload deployment shall not exceed those shown in Table 3.2.6.2.5.   These levels are shown graphically in Figure 3.2.6.2.5 as one-third octave band sound pressure levels versus one-third octave band center frequency for the MLV.  The values shown are for a typical satellite with an equivalent cross-section area fill factor of 60%.  Higher fill factors may produce higher acoustic levels.”

Delete the existing Figure 3.2.6.2.5 and insert Figure 3.2.6.2.5  MLV Acoustic Levels

8)  Delete the existing Table 3.2.6.2.5 and insert Table 3.2.6.2.5  Maximum Acoustic Levels.



CCBD 98069—

1)  Change the second line of paragraph 3.2.4.2.1.3.3 from:  “…within values specified by the sensor contractor.”

to:  “…within 0.25 degrees (3 sigma) per axis.”

2)  Change requirement number SRDX3.2.4.3.3.1.3-2 from:  “CEO1 maximum emissions shall be reduced by 20 dB for each 20 amps reduction in current.”  to:  “The maximum conducted emissions, CE101 and CE102, shall be reduced by 1 dB microampere or 1 dB microvolt for each dB ampere reduction in the average load current.”

3)  Change requirement number SRDX3.2.4.3.3.4.1-1 from:  “For the standard electrical connector, separate D connectors, such as Cannon NM-K52 (rated at 5 amps, derated below 5 amps), military D subminiature non-magnetic/no-outgas connectors as described in MIL-C-24308, or Positronic SAD Series connectors (rated at 7.5 amp, derated below 7.5 amps for use when load requires 5 amps) and Kem connector accessories shall be used for primary power, survival heater power, and analog thermistor returns (TBR).”

to:  “The electrical connectors shall be either MIL-STD-975 and MIL-STD-1547 approved versions of MIL-C-38999 or MIL-C-24308 connectors.”

4)  Change requirement number SRDX3.2.4.3.3.4.1-3 from:  “Primary and redundant connectors shall be differentiated by clearly marking all units and cables.” as modified by CCBD 98029 to:  “Deleted.”

5)  Change requirement number SRDX3.2.6.2.1.3-1 from:  “…0.1814 watts/cm2 (320 Btu/hr-ft2).”

to:  “0.1814 watts/cm2ºC (320 Btu/hr-ft2).”

6)  Add new requirement number SRDX3.3.1.3-9  “B basis material allowables shall be used for design of composite structures.  A B-basis allowable is defined as a value where 90 % of a population of values is expected to equal or exceed the allowable, with a confidence of 95%.”

7)  Change requirement number SRDX3.3.2.2.3-1 (renumbered to SRDX3.3.2.2.3.1-1 by CCBD 98090) from:  “The system shall operate without performance degradation in the following external environment.”  Delete the existing table.

to:  “The system shall operate without performance degradation after experiencing the following RF environments (Operate is defined as the standard operations for that part of the mission.):”  Insert the following table.

Frequency, Hz�Factory/

Transport, V/m�Launch Pad, V/m�Ascent, V/m�On Orbit, V/m��10 k - 100 M�20�20�20�20��100 M - 1 G�20�20�100�20��1 G - 5 G�100�100�200�30��5G - 10G�100�100�200�90��10 G - 40 G�20�20�20�20��8)  Insert under heading 3.3.2.3.4.2 (renumbered to 3.3.2.2.5.2 by CCBD 98090) new text: “Intentional transmitter emissions from the spacecraft bus or payload transmitters will be below the levels shown in the “Radiated Emissions” column of Table 3.3.2.2.5.2a at the interface between the spacecraft bus and the payload.”

9)  Change requirement number SRDX3.3.2.3.4.2-1 (renumbered to SRDX3.3.2.2.5.2-1 by CCBD 98090) from:  “The  requirement shall be less than 100 dBµV/m except as tailored for the search and rescue receiver, the UHF receiver, the Satellite Ground Link System (SGLS) receiver, sensor receivers, and launch vehicle receivers (TBD).”

to:  “Unintentional radiated emission measurements in the SAR and DCS receiver bands shall be made in accordance with MIL-STD-461D and 462D RE102 with the EMI meter replaced by a spectrum analyzer preceded by a low noise preamplifier such that the test system noise figure is (3 dB.”

10)  Add new requirement number SRDX3.3.2.2.5.2-2  “The instrument under test and associated clock and control signals shall have power applied and the difference in the spectrum analyzer levels shall be noted for both white noise and spurious signals.”

11)  Add new requirement number SRDX3.3.2.2.5.2-3  “The test antenna shall be tuned to the center of each of the frequency bands specified in Tables 3.3.2.2.5.2a and b:”  The table was changed:

from:  Table 3.3.2.2.5.2 Discrete Maximum Signal Level

to:  Table 3.3.2.2.5.2a Transmitter Radiated Emissions Tailoring (TBR)

 Table 3.3.2.2.5.2b Receiver Radiated Emissions Tailoring (TBR)

12)  Add new requirement number SRDX3.3.2.2.5.2-4  “The noise floor of the measuring equipment shall be verified to be lower than the specified maximum signal level in a 100 Hz resolution bandwidth.”



13)  Add new requirement number SRDX3.3.2.2.5.2-5  “The specified maximum signal level for all payload generated discrete signals and noise power shall not exceed the levels shown in the “Radiated Emissions” columns of Tables 3.3.2.2.5.2a and b.”

14)  Add new requirement number SRDX3.3.2.2.5.2-6  “The requirements in this section apply to all continuous emissions.  Transient or pulse noise shall be considered on a case-by-case basis, but shall not in any way detrimentally affect the normal operation of the SAR or DCS subsystems.”

15)  Add new requirement number SRDX3.3.2.2.5.2-7  “Radiated emissions testing, RE102, shall be from 10 kHz to the greater of 18 GHz or twice the intentional frequency usage.”

16)  Add new requirement number SRDX3.3.2.2.5.2-8  “The specified maximum signal level at the interface between the spacecraft bus and the passive microwave instruments for all discrete signals and noise power shall not exceed the values given in the “Radiated Emissions” column of Table 3.3.2.2.5.2b.”

17)  Change requirement number SRDX3.3.2.3.4.3-1 (renumbered to SRDX3.3.2.2.5.3-1 by CCBD 98090) from:  “The requirements shall be tailored by the magnetometer requirements (TBD).” to:  ”The sensor shall not exhibit any undesired response, malfunction or performance degradation beyond the tolerances allowed by this specification when it is subjected to an AC magnetic field of 124 dBpT over the frequency range of 30 Hz to 200 kHz applied at a distance of 7 cm from the sensor.”

18)  Add new requirement number SRDX3.3.2.2.5.3-2  “The RS101 test method of MIL-STD-462D shall be used for this measurement.”

19)  Change requirement number SRDX3.3.2.3.4.4-1 (renumbered to SRDX3.3.2.2.5.4-1 by CCBD 98090) from:  “The requirements shall be tailored by the external RF environment and the UHF transmitter, the SGLS transmitter, and the launch vehicle transmitter (TBD).”

to:  “The sensors shall be exposed to external electromagnetic signals in accordance with the requirements and test methods of test RS103.”

20)  Add new requirement number SRDX3.3.2.2.5.4-2  “The test shall demonstrate the spacecraft and components can meet their performance objectives while exposed to the specified levels.  Modulation of the applied susceptibility signal is required.”

21)  Add new requirement number SRDX3.3.2.2.5.4-3  “If the appropriate modulation has not been established by hardware design or mission scenario, then 50 % amplitude modulation by a 100 Hz square wave shall be considered.”

22)  Add new requirement number SRDX3.3.2.2.5.4-4  “When performing additional testing at discrete frequencies of known emitters, the emitter modulation characteristics shall be simulated as closely as possible.



	1)  2 V/m over frequency range 14 kHz to 2 GHz

	2)  10 V/m over frequency range 2 GHz to 18 GHz



except at the following spacecraft transmitter frequencies:



23)  Add new requirement number SRDX3.3.2.2.5.4-5  “The EMI test levels and frequency range shall be increased if it is known that onboard telemetry systems or other signals in space, such as ground based radars (which are known to produce signals in space in excess of 2 V/m at frequencies at least as low as 400 MHz), could expose the spacecraft and sensors to higher levels than the above tests.”

24)  Change requirement number SRDX3.3.12.8-2 from:  “A full magnetic survey shall be conducted by the sensor contractor if the sensor has a total residual uncompensated magnetic moment greater than (TBD) ampere-turn-meter-square.” to:  “If the uncompensated magnetic moment of a sensor exceeds 0.0005 ampere-turn-meter-square (0.5 pole-cm) per kilogram of mass at a distance of (TBS), a full magnetic survey shall be conducted and corrective action taken.  This allocation is done on a per box level and may not be reallocated between sensor boxes.”



CCBD 98077—

1)  Paragraph number 3.2.4.8.6, change the title from:  “Low Rate Science Data” to:  “Data Packetization” and change the text from:  “Low rate science data is defined as the user mission data from the sensors identified to produce output data rates less than 100 kbps.  The spacecraft C&DH is to collect the low rate science data from the respective sensors through a sequence of data transfers over the 1553 data bus.” to a numbered requirement:  “SRDX3.2.4.8.6-1  All telemetry and mission data to be transferred to the spacecraft C&DH via the data bus shall be packetized using the CCSDS Path Protocol Data Unit format defined in CCSDS 701.0-B-2.”

2)  Paragraph number 3.2.4.8.6.1, change the title from:  “Telemetry and Low Rate Data Packetization” to:  “Deleted.”

3)  In requirement number SRDX3.2.4.8.6.1-1 change the text from:  “All telemetry and low rate data shall be packetized using the CCSDS Path Protocol Data Unit format in accordance with CCSDS 701.0-B-1.” to:  “Deleted.”

4)  Paragraph number 3.2.4.8.7, change the title from:  “Data Bus Sampling Rate” to:  “Deleted”  and change the text from:  “The combined rate at which the spacecraft transmits commands, samples telemetry, and collects low rate mission data to/from the sensors/subsystems: the maximum duration of a data transfer cycle; and the minimum time gap between transfer cycles are to comply with the MIL-STD-1553, Notice 2 specification.  The bus sampling rates for each sensor are to meet the sensor service requirements." to:  “Deleted.”

5)  Paragraph number 3.2.4.9, change the title from:  “High Rate Bus” to:  “Deleted.”

6)  Paragraph number 3.2.4.9.1, change the title from:  “Bus Functions” to:  “Deleted.”

7)  In requirement number SRDX3.2.4.9.1-1, change the text from:  “A redundant High Rate (Mission Data) Bus shall be utilized to transfer the High Rate Science (Mission) Data from a high rate sensor(s) to the spacecraft C&DH.” to:  “Deleted.”

8)  Paragraph number 3.2.4.9.2, change the title from:  “High Rate Data Bus Transmission Rate” to:  “Deleted” and change the text from:  “A high-rate data bus is to be used for a sensor with data rates of > 100 Kbps or to a sensor suite with combined data rates of > 100 Kbps.” to:  “Deleted.”

9)  Paragraph number 3.2.4.9.3, change the title from:  “Bus Type” to:  “Deleted.”

10)  In requirement number SRDX3.2.4.9.3-1, change the text from:  “The high rate data bus shall be in compliance with MIL-STD-1773B. (TBR)” to:  “Deleted.”

11)  Paragraph number 3.2.4.9.4, change the title from:  “High Rate Data Packetization” to:  “Deleted.”

12)  In requirement number SRDX3.2.4.9.4-1, change the text from:  “All data to be transferred to the spacecraft C&DH via the high rate data bus shall be packetized using the CCSDS Path Protocol Data Unit format defined in CCSDS 701.0-B-1.” to:  “Deleted.”

CCBD 98089—

1)  Delete the title and the text added under paragraph 3.2.4.8.6.1 by CCBD 98029 and insert the text under 3.2.4.8.5.  “The spacecraft computer within the C&DH is to hold in memory the Health and Status Telemetry formats.  The capability to select, by command, one of the fixed formats and dwell mode is to be provided.  The spacecraft is to collect the selected format’s telemetry data by conducting a sequence of bus transfers.  The collected data includes the following types:  unconditioned analog, conditioned analog, unconditioned bilevel, conditioned bilevel, and serial digital.

2) Delete the paragraph number 3.2.4.8.4.6 and title added by CCBD 98029.

3)  Delete the requirements SRDX3.2.4.8.4.6-1 and SRDX3.2.4.8.4.6-2 and text added by CCBD 98029 and insert them under SRDX3.2.4.8.5-1 i.e.,

“SRDX3.2.4.8.5-2

“Sensors shall provide housekeeping telemetry in one or more telemetry formats associated with any mode.”

“SRDX3.2.4.8.5-3

“Sensor contractors shall provide the details of the telemetry formats to the integration contractor for documentation in the ICD.”

4)  Delete the requirement SRDX3.2.4.8.4.6.1-1 and text added by CCBD 98029 and insert them under SRDX3.2.4.8.5-3 i.e.,

“SRDX3.2.4.8.5-4

“All critical telemetry channels shall be redundant. (TBR)"

5)  In paragraph number 3.2.4.8.5.1  Telemetry Diagnostic Data, after the first sentence, insert:  “The spacecraft C&DH will accommodate the specified dwell mode by accommodating a sensor telemetry sample rate of 10 samples/sec.”



CCBD 98090—

1)  Insert a new paragraph 3.3.2.2.3.1 title “External RF Environment” under paragraph 3.3.2.2.3.

2)  Renumber requirement SRDX3.3.2.2.3-1 to:  “SRDX3.3.2.2.3.1-1”

3)  Renumber requirement SRDX3.3.2.2.3-2 to:  “SRDX3.3.2.2.3.1-2”

4)  Renumber requirement SRDX3.3.2.2.3-3 to:  “SRDX3.3.2.2.3.1-3”

5)  Renumber paragraph 3.3.2.2.2.3, Spacecraft Charging from All Sources, to:  “3.3.2.2.3.2”

6)  Renumber requirement SRDX3.3.2.2.2.3-1 to:  “SRDX3.3.2.2.3.2-1”

7)  Renumber paragraph 3.3.2.3.3, Wiring, to:  “3.3.2.2.4”

8)  Renumber requirement SRDX3.3.2.3.3-1 to:  “SRDX3.3.2.2.4-1”

9)  Renumber requirement SRDX3.3.2.3.3-2 to:  “SRDX3.3.2.2.4-2”

10)  Renumber requirement SRDX3.3.2.3.3-3 to:  “SRDX3.3.2.2.4-3”

11)  Renumber requirement SRDX3.3.2.3.3-4 to:  “SRDX3.3.2.2.4-4”

12)  Renumber paragraph 3.3.2.3.4, Conducted and Radiated Interface Requirements, to:  “3.3.2.2.5”

13)  Renumber requirement SRDX3.3.2.3.4-1 to:  “SRDX3.3.2.2.5-1”

14)  Renumber paragraph 3.3.2.3.4.1, Radiated Emission RE101, to:  “3.3.2.2.5.1”

15)  Renumber requirement SRDX3.3.2.3.4.1-1 to:  “SRDX3.3.2.2.5.1-1”

16)  Renumber paragraph 3.3.2.3.4.2, Radiated Emissions RE102, to:  “3.3.2.2.5.2”

17)  Renumber requirement SRDX3.3.2.3.4.2-1 to:  “SRDX3.3.2.2.5.2-1”

18)  Renumber paragraph 3.3.2.3.4.3, Radiated Susceptibility RS101, to:  “3.3.2.2.5.3”

19)  Renumber requirement SRDX3.3.2.3.4.3-1 to:  “SRDX3.3.2.2.5.3-1”

20)  Renumber paragraph 3.3.2.3.4.4, Radiated Susceptibility RS103, to:  “3.3.2.2.5.4”

21)  Renumber requirement SRDX3.3.2.3.4.4-1 to:  “SRDX3.3.2.2.5.4-1”

22)  Renumber requirement SRDX3.3.2.3.4-2 added by CCBD 98056-3 to: “SRDX3.3.2.2.5-2”

23)  Renumber requirement SRDX3.3.2.3.4.1-1 changed by CCBD 98056-4 to: “SRDX3.3.2.2.5.1-1”

24)  Renumber requirement SRDX3.3.2.3.4.1-2 added by CCBD 98029 to: “SRDX3.3.2.2.5.1-2”

25)  Renumber requirements SRDX3.3.2.3.4.2-2 thru -8 added by CCBD 98069-8 thru -14  to: “SRDX3.3.2.2.5.2-2” thru “-8”

26)  Renumber requirement SRDX3.3.2.3.4.3-2 added by CCBD 98069-16 to: “SRDX3.3.2.2.5.3-2”

27) Renumber requirements SRDX3.3.2.3.4.4-2 thru -5 added by CCBD 98069-18 thru -21  to: “SRDX3.3.2.2.5.4-2” thru “-5”





CCBD 98095--

1)  Add new requirement number SRDX3.2.4.2.1-1 and text:  “A right-hand, orthogonal, body-fixed XYZ coordinate system shall be used.  The +Z axis is downward towards nadir, the Y-axis is along the orbit normal (+Y is opposite the orbital angular momentum) and the X-axis is along the spacecraft velocity vector (+X toward the direction of spacecraft travel).”

2)  Add new requirement number SRDX3.2.4.2.1.1.1-2 and text:  “The sensor contractor shall ensure that the “swept” or deployed volume is verified, accounting for all distortions and misalignments.”

3)  Add new requirement number SRDX3.2.4.2.1.1.1-3 and text:  “All sensor fields of view shall be documented in the sensor-spacecraft ICD.”

4)  In paragraph number 3.2.4.2.1.3.6, change the heading from:  “Ephemeris Knowledge” to:  “Position Knowledge”.  Change the text from:  “The spacecraft is to provide a spacecraft ephemeris estimate…” to:  “The spacecraft is to provide a spacecraft position estimate…”

5)  In requirement number SRDX3.2.4.3.3.1.3-2, add a second sentence to the text:  “Measurements will be made at the sensor interface.”

6)  In requirement number SRDX3.2.4.3.3.2.1-1, change the text from:  “…50 watt heater load maximum.” to:  “50 watt heater maximum.”

7)  In requirement number SRDX3.2.4.3.3.2.1-2, change the text from:  “…5 amp survival heater.” to:  “…50 watt survival heater.”



CCBD 98096

1)  In requirement number SRDX3.2.4.7.1-4, change the text from:  “c.  Minimizing thermal gradients within the sensor, and” to:  “Deleted.”

2)  In paragraph number 3.2.4.7.3.1, change the title from:  “Heat Transfer” to:  “Heat Transfer To Spacecraft”.  Add the following text:  “The sensors should be as thermally isolated as possible to minimize heat transfer to the spacecraft and other adjacent sensors.  To maintain flexibility in the placement of sensors on the spacecraft, it is necessary to limit both the total heat transfer and the heat flux.  The heat transfer is primarily via conduction through the baseplate.  However, radiative limits are also required to facilitate the placement of sensor units near other sensors.”

3)  In requirement number SRDX3.2.4.7.3.1-1, change the first sentence from:  “The heat transfer between the sensor (or interface plate) and the spacecraft shall not exceed10.0 (TBR) watts maximum.” to:  “The conducted heat transfer between the sensor baseplate and the spacecraft shall not exceed 10.0 watts maximum.”  Delete the second sentence:  “Sensors with high power dissipation near the interface, or configuration requirements that do not lend themselves to thermal-isolation methods, require the contractor to develop mission sensor-specific heat-transfer rates.” 

4)  Add new requirement number SRDX3.2.4.7.3.1-3 and text:  “The radiative heat transfer from the sensor to any adjacent unit shall not exceed 2 watts maximum, excluding radiators.”

5)  In requirement number SRDX3.2.4.7.6.2-5, change the text from:  “Survival heaters shall be capable of operation when the sensor power is off.” to:  “Survival heaters shall be capable of operation when the sensor operational power is not present, but the survival heater power voltage is present.”

6)  In requirement number SRDX3.2.4.7.6.2-6, change the first sentence from:  “…five analog thermistors (3 kohms at 25° C) per interface.” to:  “…five passive analog temperature measurement devices per interface.”  Change the second sentence from:  “…the sensor power is off;…” to:  “…the sensor operational power is not present;…” and from “…, excitation of thermistors…”to “…, excitation of the passive analog temperature measurment devices….”  Change the last sentence from:  “When the sensor is unpowered, the survival heaters are to be controlled by the spacecraft through the sensor thermistor inputs.” to:  “When the sensor operational power is not present, but survival heater power is present, the survival heaters are to be controlled from within the sensor using thermostats internal to the sensor.”

7)  In requirement number SRDX3.2.4.7.6.2-7, change the text from:  “Redundant thermostats shall be used.” to:  “Redundant passive analog temperature measurement devices shall be used.”

8)  Add new paragraph number 3.2.4.7.6.5 and insert new heading “Ambient Tests.”

9)  Add new requirement number SRDX3.2.4.7.6.5-1 and text:  “The sensor shall be capable of being functionally tested in an ambient environment, to the maximum extent possible.”

10)  Add new requirement number SRDX3.2.4.7.6.5-2 and text:  “Constraints related to this testing capability shall be provided to the integrating contractor for documenting in the sensor-spacecraft ICD.”



CCBD 98097—

1)  Move Table 3.2.6.1.1 from just after requirement SRDX3.2.6.1.1-2 to just after requirement SRDX3.2.6.1.1-1.

2)  In requirement number SRDX3.2.6.1.1-2, add second sentence:  “The depth dose curve is provided in Figure 3.2.6.1.1a, and the total mission trapped proton and electron fluences are provided in Figure 3.2.6.1.1b and Figure 3.2.6.1.1c (the 2x margin has not been applied).”

3)  In requirement number SRDX3.2.6.1.2.1.1-1, change the text from:  “The internal galactic cosmic ray linear energy transfer spectrum in (TBS) shall be used for prediction of ion-induced single events.” to:  “The integral galactic cosmic ray linear energy transfer spectrum in Figure 3.2.6.1.2.1.1 shall be used for prediction of ion-induced single events.”

4) Add new requirement number SRDX3.2.6.1.2.1.1-2 and text:  “The sensor and the spacecraft shall be capable of meeting all performance requirements in the background (90% worst case) environment.”

5)  Add new requirement number SRDX3.2.6.1.2.1.1-3 and text:  “The sensor and the spacecraft shall survive the heavy ion peak fluxes from a large solar flare (CREME96 Peak).”

6)  In paragraph number 3.2.6.1.2.1.2, High Energy Proton Fluence, add the text:  “The integral proton flux is provided in Figure 3.2.6.1.2.1.2a for the background environment (trapped protons plus 90% worst case galactic cosmic ray protons and the peak flux of a large solar flare).”

7)  In requirement number SRDX3.2.6.1.2.1.2-1, change the text from:  “The differential proton fluence in (TBS), which consists of trapped protons and galactic cosmic ray protons shall be used for prediction of proton-induced single events in the absence of solar flares.” to:  “Fluxes in Figure 3.2.6.1.2.1.2a shall be used to determine the single event rates for the background environment and during a flare.”

8)  In requirement number SRDX3.2.6.1.2.1.2-2, change the text from:  “The differential proton fluence in (TBS), which consists of trapped protons, galactic cosmic ray protons, and solar flare protons, shall be used for prediction of proton-induced single events with solar flares.” to:  “The sensor shall meet all performance requirements for the background environment.

9)  Add new requirement number SRDX3.2.6.1.2.1.2-3 and text:  “The sensor shall survive the peak flux of the solar flare.”

10)  Add new requirement number SRDX3.2.6.1.2.1.2-4 and text:  “The total number of single events shall be determined from the total proton fluence as provided in Figure 3.2.6.1.2.1.2b, which combines the trapped, galactic cosmic ray, and flare total fluences.”

11)  In requirement number SRDX3.2.6.1.2.2-1, change the text from:  “Prediction of proton-induced displacement damage (also known as the bulk damage) to Charge Coupled Device (CCD) detectors shall be based on the differential proton fluence in (TBS).” to:  “Charge Coupled Devices (CCDs) and electronic parts shall survive the displacement damage caused by the total proton fluence shown in Figure 3.2.6.1.2.1.2b and the depth-displacement damage curve in Figure 3.2.6.1.2.2.”

12)  In the title of paragraph number 3.2.6.2.1, “Thermal (TBS),” delete  “(TBS)”.



CCBD 98098--

1)  In requirement number SRDX3.3.2.2.2.2-1, change 1) from:  “At least 12 dB” to:  “At least 12 dB for qualification and 6 dB for acceptance.”

2)  In requirement number SRDX3.3.11.1.3.1.2-1, change the text from:  “Loading of the sensor microprocessor via hardline…” to “Loading of the sensor microprocessor via the spacecraft uplink command processor (spacecraft commanding link)…”

3)  In requirement number SRDX 3.3.12.7.5.1-1. add  the following text: “The transition points for Figure 3.3.12.7.5.1 are shown in Table 3.3.12.7.5.1.”

4)  In paragraph number 3.3.15.1.2, add the following text after “…spacecraft.” in line two of the third paragraph: “The spacecraft and sensor designs are to consider deployment systems that minimize particle release or completely eliminate the escape of actuating materials.”

5)  In paragraph number 3.3.15.1.2.2, delete “(TBR)” after “…Class 10,000”.

6)  In requirement number SRDX3.3.15.1.2.2-1, delete the second sentence: “The sensors are to be integrated with the spacecraft in a Class 10,000 (TBR) cleanroom environment and maintained in that environment as much as possible during the integration and test flow.”  The sentence is redundant with paragraph number 3.3.15.1.2.2. 

7)  In requirement number SRDX3.3.15.1.2.8-2, add “(AO)” after “…atomic oxygen”.  Add the following text: “Atomic oxygen fluence is shown in Figure 3.3.15.1.2.8.”

8)  In paragraph 3.4.2, Interface Control Documents, delete the second sentence: “The sensor contractor is responsible for providing interface design description data to the integrating contractor for inclusion in the Sensor/Spacecraft ICD.”

9)  Add new requirement number SRDX3.4.2-1 and text: “After award of the spacecraft integration contract, each sensor developer and the integrating contractor shall jointly write an Interface Control Document (ICD) which defines the details of the sensor-to-spacecraft interface and sensor accommodation information.”

10)  Add new requirement number SRDX4.2.7.4-3 and text: “The testing shall be accomplished by actuating the device two times for each self-induced shock source to account for the scatter associated with the actuation of the same device.”



CCBD 98099--This CCBD contains the tables and figures referred to in CCBDs 98097 and 98098.

1)  Replace the existing Table 3.2.6.1.1 Total Ionizing Dose Environment with 

Table 3.2.6.1.1  Trapped Proton/Electron Dosage.

2)  Insert the following new figures: Figure 3.2.6.1.1a  Depth Dose Curve, Figure 3.2.6.1.1b  Integral Trapped Proton Fluence, Figure 3.2.6.1.1c  Integral Electron Fluence, Figure 3.2.6.1.2.1.1  Integral Galactic Cosmic Ray Linear Energy Transfer Spectrum, Figure 3.2.6.1.2.1.2a  Integral Proton Flux, and Figure 3.2.6.1.2.1.2b  Total Integral Proton Fluence.

3)  In SRDX3.2.6.1.2.1.3-1 change from:  “…trapped proton (E ( 5 MeV) flux of (TBS) particles/cm²sec, trapped proton (E ( 0.5 MeV) flux of (TBS) particles/cm²sec with the following….” to:  “…trapped proton (E ( 5 MeV) flux of 9.98x103 particles/cm²/sec, trapped electron (E ( 0.5 MeV) flux of 3.31x104 particles/cm²/sec and survive the following….”  After SRDX3.2.6.1.2.1.3-1 insert Table 3.2.6.1.2.1.3 Peak Fluxes in place of the untitled table.

4)  Insert new Figure 3.2.6.1.2.2  Depth Displacement Damage Curve.

5)  Insert new Table 3.3.12.7.5.1  Allowable Transmitted Torque Transition Points.

Insert new Figure 3.3.15.1.2.8  Atomic Oxygen Fluence.



CCBD 99006—

1]  After 3.2.4.8.2.1 Bus Functions,  Insert: “The C&T Data Bus requirements listed below can be satisfied by a combination of shared buses (such as MIL-STD-1553B and AS-1773 or equivalent), or, if necessary, a dedicated connection (such as EIA RS-422).  The choice of a particular data bus for a sensor will depend on the data rate for that sensor.  [Note: the use of a dedicated connection may require deviation from the requirements listed below.]  Data rates for the sensors and spacecraft subsystems may require multiple data buses.”

2]  In SRDX3.2.4.8.2.1-1, Delete: “…/remote terminal (RT).”  {The sensor is the destination; the RT is part of the bus standard.}

3]  In SRDX3.2.4.8.2.2-1  Delete current text “The Command and Telemetry (C&T) Data bus shall be a dual standby, redundant data bus that complies in accordance with the requirements of Mil-Std-1553B, Notice 2, all sections.”  and Replace it with: “Each C&T data bus shall be dual standby redundant, and shall fully comply with the requirements of SAE AS-1773 or Mil-STD-1553B, Notice 2, all sections.  

4]  In SRDX3.2.4.8.2.3-1,  Delete “the 1553 data bus” and Replace it with “one of the data buses”. 

5]  Change SRDX3.2.4.8.2.3-2  From: “Deleted”   To:  “The RT shall physically reside in the sensor unless special arrangements are made with the spacecraft contractor and documented in the ICD.”

6]  In Figure 3.2.4.8.2.3,  Delete the current figure and Replace it with attached Figure 3.2.4.8.2.3.

7]  In Para 3.2.4.8.3.1 Electrical/Optical Interface,  Insert the following text after the paragraph number and heading: “The spacecraft contractor will define the bus implementation characteristics not defined in AS-1773.  These characteristics will be documented in the sensor-spacecraft ICD.”

8]  In SRDX3.2.4.8.3.1-1, Delete “…electrical interface…” and Replace it with “…electrical or fiberoptic interface….”   Delete “bus” and replace with “buses”.  After “sections” insert “…or other specification designated in the spacecraft-sensor ICD.”

9]  Add “SRDX3.2.4.8.3.1-6 For those sensors requiring the AS-1773 bus connection, the sensor contractor shall be responsible for providing an RT which fully compiles with the implementation parameters defined in the sensor-spacecraft ICD and with SAE AS-1773.”

10] In Para 3.2.4.8.4.1.1 Pulse Command [a] through [h],  Delete: “(TBR)” and replace with “(TBS).”

11] In SRDX3.2.4.8.4.2-1,  Insert: “…and communicated over the data bus…” at the end.

12] Add: “SRDX3.2.4.8.4.4-2   Enables shall be disabled by the sensor after the critical function is commanded or after (TBD) seconds.”

13] Add: “SRDX3.2.4.8.4.4-3   Critical or hazardous functions shall be identified in the sensor-spacecraft ICD.”

14] In Para 3.2.4.8.5 after “formats” in the first sentence, insert: “…and be capable of accepting telemetry formats from the ground.”

15] Add: “SRDX3.2.4.8.5.1-1  The sensor shall provide sufficient telemetry to diagnose failures to the lowest switchable level.”

16] Change SRDX3.2.4.8.4.1-1  From:  “serial commands with the…”  To:  “serial commands, via a redundant hardwire interface, with the…”

17] In SRDX3.2.4.8.2.3-3, change “…receive data from and send data to the spacecraft upon request…” to “…exchange data with the C&DH.”

18] In SRDX3.2.4.8.4.4-1, add “…to the commanded unit,…” after “…execute commands…”



CCBD 99008—

1)  Change SRDX3.2.4.3.3.2.1-3 from “The sensor shall have two series thermostats to ensure fault-tolerant usage of this bus.” to “To ensure fault-tolerant usage of this bus, the sensor shall have two thermostats arranged to ensure circuit is single fault tolerant.

2)  In 3.2.4.3.3.2.3 Sensor Power a) change “Peak inrush at initial power application is 10 times steady-state.  Peak inrush at sensor power-on is 4 times steady-state.” To “Inrush current at initial power application to the sensor suite is no more than 10-times the maximum steady-state current, defined as when all sensors are operational.  The inrush current should decay to within 10% of the maximum steady-state current in less than 3 milliseconds.  Inrush current at equipment commanded turn-on is no more than 4-times the maximum steady-state current and should decay to less than 2% of the maximum steady-state current in less than 100 milliseconds.”

3)  In 3.2.4.3.3.2.3 Sensor Power b) change “Peak inrush at initial power application is 4 times steady-state.  Peak inrush at sensor power-on is 4 times steady-state.”  To “Inrush current at initial power application to the sensor suite is no more than 4-times the maximum steady-state current.  This inrush current should decay to within 10% of the maximum steady-state current in less than 3 milliseconds. Inrush current at equipment commanded turn-on is no more than 4-times the maximum steady-state current and should decay to within 10% of the maximum steady-state current in less than 20 milliseconds. 



CCBD 99009—

1)  Add the following  requirement:  “SRDX3.2.4.7.1-6     e. The sensor shall take no more than 60 (TBR) minutes to return to a normal steady-state temperature from a safehold mode, assuming no anomalies.”



CCBD 99010—

1)  Change requirement SRDX 3.2.4.7.6.2-2  From:  “Operational heaters shall be controlled by the sensor.”  To: “Operational heaters inside the sensor shall be controlled by the sensor when sensor operational power is present.”

2)  Change SRDX3.2.4.7.6.2-3 as follows:  From: “Survival heater circuits shall not exceed 0.5 (TBR) amperes per string.”  To: “Sensor survival heater circuits shall not exceed 1.0 ampere per string.  More than one string may be required.”  

3)  Change SRDX3.2.4.7.6.2-5  as follows:  Insert “Sensor” at the beginning of the sentence before “Survival”.  Also insert “Operational” before the word “Power”

4)  In SRDX3.2.4.7.6.2-6, insert a new requirement number prior to the start of the second paragraph so that it will read:  “SRDX3.2.4.7.6.2-8  When the sensor operational power is not present, but the survival heater … to the sensor.”   Place this requirement in its proper sequence.

5)  Add the following new requirement tag and text to the SRD:  “SRDX3.2.4.7.6.2-9     The electrical connection between these passive analog temperature measurement devices and any sensor electronics, chassis, or ground shall be isolated to at least 1 megohm resistance.

6)  Add the following new requirement tag and text to the SRD:  “SRDX 3.2.4.7.6.2-10   Electrical connections to these dedicated passive analog temperature measurement devices shall be made only thorough an electrical connector interfacing the sensor with the spacecraft.  The spacecraft is to accommodate passive analog measurements derived from the spacecraft excited measurement devices with characteristics as follows:

Current Source Excitation:  1 mA ( 5%

Input Impedance Range:  100 ohms to 10 kiloohms”



CCBD 99011—

1)  Delete from SRDX3.2.6.1-1:  “The following references contain specifications of the natural environment:  MIL STD 1809 (USAF): Space Environments for USAF Space Vehicles; NASA SP 8031:  NASA Space Vehicle Design Criteria / Structures; NASA Tech Memorandum 100471:  Orbital Debris

Environments for Spacecraft Designed to Operate in Low Earth Orbit; and the Handbook of Geophysics and Space Environments.”

2)  In Table 3.2.6.1.1, in the last column, change Total Rad(Si)/7 Yr  from “2.28E01” to “2.28E03”

3)  In SRDX3.2.6.1.2.1.3-1, insert: “,shown in Table 3.2.6.1.2.1.3,” between “total event integral fluences” and “for each extremely large solar flare:”



CCBD 99012—

1)  In SRDX3.3.1.3-5, add “of metallic elements” after “A-basis material allowables shall be used for design.”



CCBD 99013—

1)  In SRDX3.3.2.2.3.1-1, after … “for that part of the mission.)”  add “For example, if a payload is powered off during ascent or at the launch pad then the ‘operate’ requirement is that it will operate without degradation upon being powered on.”

2)  Below the table in SRDX3.3.2.2.3.1-1, insert “These values are design-to environments.  The ‘Factory/Transport’ and ‘Launch Pad’ environments can be reduced by any combination of procedures, facility shielding, or shipping container shielding.  The ‘Factory Transport’ and ‘Launch Pad’ assume a 40 dB shielded shipping container for transport and standard RF operation reduction practices at the launch pad.  The probable launch vehicle specifications are such that the launch vehicle is allowed to produce an RF environment of 100 to 200 V/m at the space vehicle interface from 1 GHz to 10 GHz.”



CCBD 99014—

1)  Add the following requirement:  “SRDX3.3.6.1-9 Non-explosive actuators shall be preferred over pyrotechnic devices wherever practicable in order to minimize shock loads.  A fast release requirement can preclude this design option (paraffin actuators are too slow to release.)”



CCBD 99015—

1)  In SRDX3.3.12.7.4-1, change “Each sensor having movable components shall not exceed an uncompensated momentum contribution to be defined and agreed to in an ICD between the sensor contractor and the integrating contractor” to “Each sensor having movable components shall not exceed an uncompensated momentum contribution of +/- 0.5 N-m-sec per axis.”

2)  Add a new requirement: SRDX3.3.12.7.4-2, “The uncompensated momentum Contribution of the sensor shall be documented in the sensor ICD.”



CCBD 99016—

1)  Add the following  requirement:  “SRDX3.3.15.1.2-3  The sensor design shall incorporate deployment systems that minimize particle release or completely eliminate the escape of actuating materials.”



CCBD 99017—

1)  In the heading of the second column of SRD Table 3.2.6.1.2.1.3,  Change: “(Particles/cm2)”  To: “(Particles/cm2/sec)”
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