Changes to the Outer Planets Program Environmental Requirements for Pluto and Solar Probe instruments as a result of adopting an Atlas-V/Delta-IV class expendable launch vehicle instead of the Shuttle.  Note:  The dynamics environments specified here should be considered preliminary for Solar Probe.  Solar Probe proposals should assume the environments specified here but should recognize that updates are likely after the spacecraft contractor is selected (planned for early 2003).  Solar Probe instrument design work that is critically affected by the actual dynamic environment should not be planned prior to that date.

Section 1.2  Launch Dynamics

Replace the second paragraph with:

The launch dynamic requirements are based on enveloping the environments of the Atlas V 401 and 500 series and the Delta IV Medium-Plus series vehicles coupled with the Star 48V kick stage.  

Section 1.2.1  Sinusoidal Vibration

Change 140 Hz to 80 Hz wherever it occurs in the first paragraph.

Replace Table 1 with:

Table 1.  Sinusoidal Vibration Design Requirements for the Instrument Mounting Surface

Frequency, Hz
Acceleration Levels



5 – 20

20 – 60

60 – 80
  1.9 cm in  D.A.

 15.0 g 0 – pk

 10.0 g 0 – pk

  *D.A. – Double Amplitude (peak-to-peak) displacement

Sweep rate:  2 octaves/minute, one sweep up

Section 1.2.2  Random Vibration

Replace this section with:

The random vibration design requirements are specified in Table 2.    These spectra shall be applied in each of the three orthogonal axes at the science instrument mounting points.  

Table 2.  Instrument Random Vibration Design Requirements 

  Frequency, Hz
Acceleration Spectral Density Level

20 - 50

 50 - 250

250 - 350

350 - 1000

1000 - 2,000

Overall
                  + 9  dB / Oct.

                 0.20  g2 / Hz

                  - 6   dB / Oct.

                 0.10  g2 / Hz

                  - 12  dB / Oct.

                  12.3   grms

Duration:  3 minutes /axis

Section 1.2.3  Acoustic Vibration

Replace this section with:

The acoustic vibration environment specification is shown in Table 3a.

Table 3a.  Europa Orbiter and Star 48V Kick Stage Acoustic Design Requirements

1/3 Oct. Band Center 

Frequency, Hz


Sound Pressure Level (dB) 

Ref. 2 x 10-5 Pascal

31.5

40.

50.

63.

80.

100.

125.

160.

200.

250.

315.

400.

500.

630.

800.

1000.

1250.

1600.

2000.

2500.

3150.

4000.

5000.

6300.

8000.

10,000.
130.5

131.5

132.

133.

133.5

134.

134.

134.5

134.

134.

133.5

133.

132.

131.

129.5

127.5

126.

124.

122.5

121.

120.

118.5

117.5

117.

116.5.

116.5



                                Overall


                              144.9

Duration:  3 minutes

Section 1.2.4  Pyroshock

Replace this section with:

The pyroshock design requirement for the Pluto and Solar Probe instruments is specified in Table 3b.  Pyrotechnic shock design specifications are intended to represent the structurally transmitted transients from explosive devices used to achieve various separations, including spacecraft separation from the launch vehicle. Three shock pulses, with their shock response spectra corresponding to the specification, shall be applied at the assembly mounting points in each of three orthogonal axes for design purposes. The shock waveform shall satisfy both of the following criteria: a) The pulse shall be oscillatory in nature, and  b) The pulse shall decay to less than 10% of its peak value within 50 milliseconds.

Table 3b.  Instrument Pyrotechnic Shock Requirements 

  Frequency, Hz


Peak SRS Response (Q=10)

100

 100 - 1,600

1,600 - 10,000
                  20 g

             + 10.0 dB / Oct.

               2,000 g

Add Section 2.7  Expendable Launch Vehicle Payload Fairing Cleanliness Level

The expected Atlas-V/Delta-IV payload fairing (PLF) contamination environment, based on standard levels of service, is summarized in Table 7.  

Table 7.  Atlas-V/Delta-IV payload fairing (PLF) contamination environment

Parameter
Atlas-V/Delta-V

PLF cleaning and P/L integration facility air cleanliness 
Class 100,000 Note 1

Surface cleanliness (Particulate)
PLF:  VC-2  (< Level 500) Note 2

Surface cleanliness (Non-volatile residue)
Level A (<1 mg/ft2)

LV A/C air cleanliness

                                           
Class 10,000 standard, 

Class 5000 capable 

1)   Air cleanliness “Class” defined per FED-STD-209

2)  VC-2= Visibly clean-Level 2:  5-18 inches, @ 100 ft-cd
