Solicitation NNG0461779R (HRDVM/HDV)

June 30, 2004 

1. About the hardware on HST Aft Bulkhead.

  1.1  Optical characteristics of the coating material on Bulkhead surface.

   (Q1)What is the coating material on Bulkhead surface?

Response: The aft shroud and aft bulkhead of the HST are covered with

perforated silver Teflon tape.  The layup (exterior to interior) is:

125 µm (5 mil) FEP Teflon/vapor deposited Silver (1000

Å)/Inconel/Acrylic adhesive

   (Q2)Let us know the optical spectrum reflection characteristics of the coating material.

Response: The reflectance of this material is wavelength dependent and has

degraded over time in orbit.  The available reflectance data are in

terms of solar absorptance estimates.

Pristine (unflown) perforated silver Teflon tape has a solar

absorptance of ~0.08

Estimated average solar absorptance of the aft structure after 17

years on orbit:  ~0.25

(Worst absorptance value ever recorded for this material (LDEF):  0.4

-- so some local areas on the aft shroud/bulkhead may have higher

absorptance values.)

  1.2  The shape of HST Berthing Target on HST Aft Bulkhead.

    (Q1)Does the Berthing Target have a pin (vertical standing) at center of it?

Response: Yes.

(Q2)If it (a vertical standing pin) exists, we'd like to know the dimension (height, diameter) of it.

Response: Drawing 4177006 is of the spike.  IT gives relevant dimensions.

(Q3)Let us know the optical characteristics of the berthing target (including the pin).

Response: Dwg 4175650 is the target drawing (without spike/pin).  The parts list (4175650 PL.pdf) calls out surface coatings.  Note 1 describes black paint application and Note 2 is the white stripes (Chemglaze paint).

The next assembly up from the target (4175650) dwg is 4174146.  Attachment '4174146 eo C02.pdf' adds the spike (pin) to that target.  The spike itself is part number 4177006.  The EO to this drawing ('4177006 eo1.pdf') is also included.  Also the parts list (4177006 PL.pdf) calls out the same black and white paint as on the target body.

1.3 The material of HST Berthing Pins on HST Aft Bulkhead. 

     (Q1)What is the surface treatment of Berthing Pins (handle & support)?

Response: The berthing pin drawing is 4175796.  The surface of the pin is chrome plated, as called out in '4175796 PL.pdf'. 

２．The range of ballistic coefficient of the fragment

(Q1)What range of ballistic coefficient is it; if the wreckage of destroyed HST does not burn out after de-orbit?

Response: The top priority is to perform a controlled disposal of HST.  If de-orbit is the chosen method for disposal, we know that HST will not completely burn up upon reentry.  We will not be supplying the ballistic coefficient for each piece of wreckage.

３．HRVDM umbilical connecting to HST

（Ｑ1）From umbilical connector to HST as for power source supply possibility? 

Response: This is the defined approach for the DM to feed power into the HST.  Reference Section 3.2.4.1 (Note: the reference to voltages in section 3.3.4.6 should point to Section 3.3.4.7. An amendment will be issued to correct this.)

（Ｑ2）When it is possible, as for standard of voltage and electric current how having become?

Response: See Section 3.3.4.7 in the RFP Requirements

４．The efficiency of reflector (reflector cluster) which is equipped in HST.

(Q1)Please show us utilization, function and the corresponding sensor of the reflector.

         (Especially, with TCS (Trajectory Control System) of the shuttle available?)

Response: These reflector clusters, while installed pre-deploy of HST, have not been used by the shuttle / astronauts during the rendezvous with HST.  

 (Q2) HST had 4 reflector clusters on +V2 and –V2 side of the main body, is it sure?
Response: The HST has two sets of reflector clusters, one located at +V2, the other at –V2 (see Drawing 4177659).

 (Q3)  The reflector cluster consists of corner cube reflectors, doesn’t it ?

Response: No

 (Q4)  Could you show effective field of view (FOV#1, #2) of the reflector cluster ?

Response: No, their effective field has never been mapped out


5．HST ａｔｔｉｔｕｄｅ

  We would like to study safety rendezvous under the cooperative attitude of the HST.

(Q1) Can you take HST attitude looks like as Figure-1 during HDV rendezvous ?

Response: Since the HST may be unpowered (see requirement 3.2.1) the HST attitude may be unpowered with rates as indicated in Requirement 3.2.1.1, one cannot make assumptions about the attitude of HST.

 (Q2) And, change attitude as Figure-2 ?

Response: See the answer to Q1 above.



6．Cooperative preparation of HST Hi-Gain antenna and solar allay

We would like to evaluate some approach strategy not only V-bar and also R-bar.

(Q1)  Can you stop solar allay paddle drive at requested position ?

Response: Assuming that there have been no failures in the Solar Array drive system, the SA3s can be slewed to a desired position.  This assumes HST is still powered and we have communications with it (i.e., it is cooperative).  The requirements are that you must be able to rendezvous and capture an uncooperative HST.  

 (Q2)  Can you stow a Hi-gain antenna ?

Response: Assuming that there have been no failures in the High Gain Antenna system and the MCU (Mechanism Control Unit), the HGAs can be nested (retracted but not latched).  This assumes HST is still powered and we have communications with it (i.e., it is cooperative).  The requirements are that you must be able to rendezvous and capture an uncooperative HST.  
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Figure-2  HST attitude change for HDV final approach
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Figure-1  HST attitude during HDV rendezvous
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