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( ) lass 
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verv1ew 

• • Special Activities 
• 

• 
(b)(3) 

• (b )( 1) 

(b)(3) 

• 

ADACSModes 
• Other Activities 

• 

(b)(3) 

• 

• 

• 

• (b )( 1) 

(b)(3) 

• • 

• • Contingencies 
• 
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. .  � ( ) ISSIOD 

L) GeoLITE . 

�r::LJ The GeoLITE Spacecraft has two missions: 

GeoLITE is an unclassified program/spacecraft �----------- �--

) IRON:c=] 
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• Built by TRW (now Northrop Grumman) throu the NRO AS&T 

ce. 

• Launched in May 2001 from the Cape Canaveral Air Force Station 
launch facility . 

Conducted laser communications tests until 

by 

(b )( 1) 

(b)(3) 

�---- - control of spacecraft transferred tol
�-­

- Began supporting IBS-S over �-----
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( ) oles and esponsibilities 

) Northrop Grumman (TRW) ctory in Space Park, CA 
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n ayload 

• (Sh1TK//REL� 
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(U) Command and Data Handling Subsystem (CDHS) 

(b)(3) 
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(U) Command and Data Handling Subsystem (CDHS) 

The C&DHS is responsible for: 

• The C&DHS consists of the following equipment: 
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ntennas 
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� ( ) ransponders 

(b)(3) 
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• A No is a non-functional command. They are used to 
establish a valid command path between the ground, the DIU, and the 

. 

receiver. 

• There is a No procedure for each transponder: 
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elemetry Storage nit ( S ) 
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• 
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(U) Command and Data Han 1 g Subsystem (CDHS) 

Command rate 
(b)(3) 

• Teleme rate 

(b)(3) 

� II 
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) Stored ommand Sequences (S S) 

SCSs are command sequence of the OBC. 
�--------

(b)(3) 

• Once SCSs can be activated autonomously (b)(3) 

�--------� 

or by ground command. 

• ) SCSs provide various ctions for th (b)(3) 

payloads. 

• The 
�---------------� 

• ) Commo y used SCSs include: 
�--------------------
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The purpose of SCS-12 is to cycle through the 
��-� �-------� 

• 

• 

�--� confi ions in order to establish a downlink. 

SCS-12 activates each time the 

SCS-12 will cycle throu each configuratio 

• (U) SCS-12 takes approximately to complete. should be 

• If SCS-1 completes, the final step will place the spacecraft into "Safe 

Haven." 
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( ) s s:i-2 
( Timeline: (b)(3) 

(b)(3) 
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Timeline: (b)(3) 

(b)(3) 
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� ( ) S S-12 
Timeline: (b)(3) 

(b)(3) 
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Steps 38 - 39 will tum off (b)(3) 

• Steps 40 - 71 will repeat the actions of Steps 8 - 39. At the end of 

• 

Step 71, would have passed since SCS-12 activated. (b)(3) 

) Steps 72 - 75 will reset This will reset the (b)(3) 

(b)(3) 

• Steps 76 - 137 will repeat the actions of Steps 8 - 71. 

This will take I I (b)(3) 

• ) Step 138 - 139 will enable and set the (b)(3) 

his will t the vehicle into Safe Haven. (b)(3) 

• If th� �s unable to terminate SCS-1 , the I I (b)(3) 

�-------� efore the SCS-1 I I (b)(3) 

in order to avoid safe haven. 
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round ardware 

05/2009 
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This image is classified 

23 

(b )( 1) 

(b)(3) 



(b)(3) 

This image is 
classified.4£//Tlfy. 
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� ( ) round ardware 
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• (U) Sys500 is used to control the command and telemetry front (b)(3) 

end. Part of the software runs on the 0hardware, and part runs on the (b)(3) 

(b)(3) 

for 

thec=] (b)(3) 
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( ) Initializing sys5oo --

� I // 
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• 

05/2009 
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Sys500 ontrol anel 

(U) Click the icon on the toolbar to 
load the Sys500 Control Panel. 

(U) The Control Panel allows you to 

I I! 

�---

L___ 
__ _ 

I These images are unclassified. I 
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( ) Sys500 ontrol anel 

• (U) The control panel also allows us to 
manage how data is stored. 

• (U) First click the �-----� 
button located on the bottom right of 
the control panel. This will bring up a 
new menu. 

• (U) In this new menu, click 
bring up the 500 

to 
menu. 

�-� 

• (U) Once this new menu is open, you 
may close the menu 
by double-clicking the top-left comer 
of the window. 

05/2009 
�/ // 
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(b)(3) 

(b)(3) 
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---- �----( ) Sys500 Storage 

• (U) Telemetry should be recorded in the 
Disk, which is held in thec=J folder on the SCSI (b)(3) 

(b)(3) 

• (U) To select the storage device, click the menu and select C=1 (b)(3) 

�-� Click th9 I icon to manage the stored data. 

(b)(3) 

05/2009 
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learing the rchive 

(b)(3) 
• 

• (b)(3) 

• 

These are unclassified. 
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(U) To start recording, middle-click the 
drop site. 

�-------

folder and drag it to the (b)(3) 

(U) The status light should change from green to orange (b)(3) 

�-------
when it is recording. 

(b)(3) 

(b)(3) 
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( ) rchiving ata 
�---------� 

• (U) As was previously stated, 

analysis by OAs and TAs. 
�� 

At the end of eve 

• (U) Before archiving data, you must first stop recording. 

ort the data on 

(b)(3) 

(b)(3) 

• (U) On the Sys500 menu HMI, click the button. 
• (U) I I verify the data was archived using workstatation 1 

(b)(3) 

(b)(3) 

I . � 

05/2009 

These images 

are unclassified. 

�I I !  
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( ) eri ing rchived ata 

• (U) double-click on Internet Explorer located on th�)(3) 

desktop. Use the following login ID and password are required as follows: 
(b)(3) 

• (U) This will bring up the On this 

• 

�---�---------------�� 
page, click on then click under (b)(3) 

the section. This will bring you to the 

(b)(3) 

• (U) If you suspect that the data in the archive file that you have created is 
corrupt, ! µata again and check it. (b)(3) 

(b)(3) 
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• (U) To see IRIG status, click the� 
button on the Sys500 Control �-� 

Panel. 

• (U) On the pop-up window, click 
� ______ to bring up the 
IRIG status display. 

• (U) In the new pop-up window, verify 

• 

that the is zero at the 
end of the support and before 
switching data rates . 

• (U) Notify a GeoLITE TA if �-� 
are experienced during a support. 

�r'[/ // 

Status 
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• (U) The Epoc� !software is used to command the vehicle and display 
�--

telemetry. 

05/2009 
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� ( ) Initializing poch ----
• (U) Typ workspace to (b)(3) 

---------------------� 

launch the Epoch software. 

• (U) (b)(3) ----------------------------
(b)(3) 

(b)(3) 

05/2009 
� /, 
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I These are unclassified. I 
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,_,,_ �---( ) Initializing poch 
----

• (U) Press the button on the pop-up box. 
----- ------

• (U) Select from the 
window and click OK. 

• ) Back on the box, click OK . 

(b)(3) 

These are unclassified. 
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• (U) Now select from the EUI manager. 
• (U) After the database appears in the window, wait 20 

seconds to allow it to initialize. 
• (U) Then hi ight the activated stream and press the button. 

The windows will automatically spawn in their proper workspace. 

05/2009 
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These arc 

unclassified. 
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po ch 
�-----

ind ow 

• (U) This is the I �MI, which spawns in the "Main Ops" workspace. (b)(3) 

�---

05/2009 
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This image is 

classified� 
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ind ow 

• (U) From this display, you are able to open up the other HMI that were 
spawned automatically. 

• (U) This is done by clicking on .. , and selecting the (b)(3) 

name of the HMI you want�awn. You can then place the window in 
the proper workspace. SeeL_Jfor a list of the HMis that are used during (b)(3) 

normal operations. 

(b)(3) 
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• (U) This display gives you access to the various 
commands and procedures used to operate 
Geo LITE. 

ind ow 

• ) The other HMis provide SOH telemetry and 
will be discussed in the upcoming slides. 

05/2009 
�I ll 

Approved for Release: 2017/05/39 C05093606 

(b)(3) 

(b)(3) 

(b)(3) 

(b)(3) 

(b)(3) 

46 



� '  

Approved for Release: 2017/05/30 C05093606 

onduc ·ng a eo I on tact 

• (U) Log into the workstation and initialize the Sys500 and Epoch software 
perc=J All supports start the same way in general: (b)(3) 

(b)(3) 
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3. (U) After the brief, you should receive a for each telemetry rate that (b)(3) 

�--

was briefed. 

4. (U) After the perform a Command Test. �--
5. �Once ;he Command Test is verified, 

I 
05/2009 

This image is unclassified. I (b)(3) 

�I II 
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ctive 
• 

1me 

5. (U) When the RTS goes active, GeoLITE will start sending telemetry. 

• 

Verif ou are receivin telemet 

05/2009 

This is unclassified. 
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7. (U) After verifying Step 6, initiate the proper No s to establish a 
command path. 

• 

05/2009 
�I! 
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This image is 

unclassified. 

(b)(3) 
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8. (U) After going active, SCS-12 will activate. It will usually be on step 13 
before we send the command to terminate it. 

• (U) Once you have valid command path, click the button, 
and click continue in the pop-up window. 

• (U) Once the command executes, the mnemonics for Step 8 should read 

This image is unclassified. 
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ode and 

(U) The nominal software mode is I 

. - 11. �Once the software mode is verified, I 
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This image is 

unclassified. 
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• 

er1 

12. - 13. (U) Verify the telemetry points 
----

I This is unclassified. I 

• ) After verifying the conductnState of Health perLJ 
before performing any other activities. 

05/2009 
�! 

Approved for Release: 2017/05/30 C_95093606 54 

(b)(3) 

(b)(3) 

(b)(3) 



-=------

Approved for Release: 2017/05/30 C05093606 

( )0S 
• (U) The purpose of SOH is to verify the vehicle's state of health (b)(3) 

and collect range data while configured forOtelemetry. 

• (U) This includes: 

• (U) For GeoLITE, SOH supports are 

• ISOH should be performed before and after all other activities 

05/2009 
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• 

ang1ng 
�----

• �JI range data is captured at and sent to the Orbit Analysts ���g� 
�--

at the 

• (U) The Range code signal is transmitted in the 

• (U) The expected range is located on the Contact Summary Sheet. 

• ) No status for ranging can be seen with the 

• tS77TK) ¥ ou must verify with l 
I 
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( ) er rming a S heck 

• (U) Click th� lin the upper-right window to open the Spacecraft (b)(3) 

Status page and click on the button. 
• (U) This will bring up a page with all of the vehicle subsystems. 
• (U) Clicking on a button will bring up a list of measurands and their values 

for that subsystem. 
• (U) Check for warning (yellow) or critical (red) alarms for each subsystem. 

Refer to�for instructions on how to respond to alarms. 

__________________ (b)(1) ______________ _ 

(b)(3) 

This image is unclassified. 
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( ) er rming a S heck 

• (U) The HMI is in the SOH workspace. Verify the following: 

05/2009 58 
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( ) er rming a S heck 

• (S//TK://RBL:)..On the 
������==;-��������-------,-���-------,-��� 

These im are classified 

Secret// T 
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� ( ) er rming a S heck 

monitor thQplot according 

This is classified Secret 
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• (U) On the , veri there are no 
�----------------

al a rm s present. 
�----------------

(b)(3) 

• (U) On the verify the speed of each (b)(3) 

"---.--��-��-�--------� 

Reaction Wheel is within tolerance. 
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This 1s 

unclassified. 
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( ) nding a eo I ontact I 
__ 

_ 

• (U) After verifying the SOH, check for � _____ on the Sys500 
wo ace. 

• (U) Back on the --------------
• (U) Record the VCC, command accepts, and rejects onto the 
• (S7tFK} Have rate ----------------------

the support, and brief them on the next Geo LITE support. 
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unclassified. 
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in the System 500 Storage HMI to stop recording. (b)(3) 

• (U) On the Sys500 menu HMI, click the button. (b)(3) 

�---�-------� 

• I (U) Alter pushing, verify the data was archived using
�-------� 

(b)(3) 

(b)(3) 

(b)(3) 

(b)(3) 

-
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• (U) Once you veri the data you may shutdown the (b)(3) 

�--------

software. 

• (U) Type to shut down the Sys 500 
software.�-----------� 

• (U) Type 
software. 

window to shut down och 

(b)(3) 

(b)(3) 

• (U) Log off the workstation and file the in the Contact Summary (b)(3) 

Sheet binder. The latest sheets should go on top. 
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--........... 

( Special ctivities 
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eo I 

• (U) General Supports 

• 

• (U) Ephemeris Upload 
(U 

Support Scheduling 

�--------------------------
• (U) Momentum Unloads 

05/2009 
� II 
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• (U) During the prepass brief, brief 
�----;=====================� 

• (U) During the prepass checks, verify 
�----------� 

• (U) Go active and perform SOH. 

• (U) On th� IHMI, bring up the page in the bottom-right 
�---

window. 

05/2009 

� - --

�I I! 
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This image is 

unclassified. 
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(b)(3) 

(b)(3) 
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• (U) On the HMI, click 
and select either 

05/2009 
�II 
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This is unclassified. 
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1. (U) Verify! I is on. 

2. (U) Verif� l are properly configured. 
----

05/2009 
����� !; / !  
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3. (U) Stop recording telemetry on th �------------__J 

4. (U) Stop sending data from the 
---------

05/2009 
0� 
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(b)(3) 

(b)(3) 
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5. (U) I I 
r--'=================================��������� 

6. (U) Turn off the 

05/2009 

This image is unclassified. 
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(b)(3) 

05/2009 Approved for Release: 2017/05/30 C05093606 74 



--.,.___ 

Approved for Release: 2017/05/30 C05093606 

( 
8. (U) Command to transmit data (b)(3) �--

(b)(3) 
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8. �Once you have lost telemetry, notify (b )( 1) 

(b)(3) 

I 
(U) Disarm the recorder and push the to the Verify on 

�--

the 

(U) using the System 500 
�----------------c======""�---

m en u HMI. Verify the current database reads 
�---� 

(U) Clear the remainder and start recording. Verify the 
�-� 

(b)(3) 

(b)(3) 

(b)(3) 

(b)(3) 

(U) Back on the in Step 8 (b)(3) 

shows 
�------------------

05/2009 
�rp[/ // 
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9 .  (U) Before starting the verify Sys500 is 
�----

data rate. 
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�II 
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9 .  (U) Do not continue until the 
�---------

( U) The 

05/2009 
--- 24����"-R 
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9 .  (U) Verify th��--�lwas archived by using the �--
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(b)(3) 

(b)(3) 

(b)(3) 

79 



� .  

Approved for Release: 2017/05/30 C05093606 

10. (U) Go b�a _ck_ t_o _ t _he_ ===l ==�lworkspace and command the vehicle to 
transmit I I 

05/2009 
�Pl/ // 
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(b)(3) 

(b)(3) 

(b)(3) 

(b )( 1) 

(b)(3) 

(b)(3) 
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10. (U) using the System 500 
�---------------�-�----

menu HMI. Veri the current database reads 

(U) Clear the remainder and start recording. Verify thel � 
-� 

- (U) Back on the I f1orkspace, verify the telemetry mode in Step 
10 shows 1,----------L�l--__J 

05/2009 81 

(b)(3) 

(b)(3) 

(b)(3) 

(b)(3) 

(b)(3) 

(b)(3) 
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(b)(3) 
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14. (U) Command thel I (b)(3) 

(b)(3) 

15. (U) Enable data transactions between thel land the newly powered on (b)(3) 

�-� 

D (b)(3) 

(b)(3) 
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(b)(3) 

(b)(3) 
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These images are unclassified. 
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phemeris pload 

• (U) Purpose: To update the vehicle' 

• 

• (U) GeoLITE can adjust its I 
I 

�. --�-----

• 

• 

• (U) Ephemeris Uploads ( a.k.a. Ephemeris Inits) are performed 

• (U) It is advised that the CC verify the date, epoch time, and checksum of the 

hardcopy Ephemeris sheet matches the values in the software before conducting the 

support. 

05/2009 
..cL I II 
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phemeris pload 
�-----------

• (U) What's a Low Speed dump? 

05/2009 
-i: ,. " ii I! 
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but 

This is 

unclassified. 
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(b)(3) 
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�----------

phemeris pload 

• (U) Perform a nominal0SOH after going active. 
• (U) To bring up the Ephemeris Upload procedure, in the �-�HMI, 

click 
�-------------------

1. (U) Check the difference between the satellite clock to the ground clock. 

(b)(3) 

(b)(3) 

(b )( 1) 

�-----------------------=========--___ __._(b)(3) 

05/2009 
�I II 
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This is 

unclassified. 

(b)(3) 

(b)(3) 
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phemeris pload 

2. (U) Disable the low speed dump in case it was left enabled on the last 
support. 

3. (U) Load the start and stop address for the Dow speed dump, verify 
them in telemetry, and enable the dump. 

05/2009 Approved for Release: 2017/05/30 C05093606 

This is 

unclassified. 
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phemeris pload 

4. (U) Uplink the new ephemeris file to the satellite. 

I I � 

(b)(3) 

(b)(3) 

(b)(3) 
----�----------------------�------� 

(b)(3) 

05/2009 
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phemeris 

• (U) What's a checksum? 

pload �-----

�Pl/ // 
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(b)(3) 

(b)(3) 
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phemeris pload 

� II 
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This is 

unclassified. 
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(b)(3) 
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phemeris pload 
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phemeris pload 
�----------

• (U) After the Ephemeris is uploaded and verified, perform a final SOH 
check before ending the support. 

• (U) File the Ephemeris sheet in the back of the GeoLITE 

05/2009 
� I! 
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(b)(3) 

(b)(3) 
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omentum nload 

• (U) Momentum is present on each axis of the vehicle and has a daily cycle 
that is determined by various environmental torques. This cycle follows a 

�---pattern. (b)(3) 

• 

• 

• 

• 

• (U) Momentum unloads are performed 

05/2009 
0�r'[/ // 

Approved for Release: 2017/05/3Q_ C05093606 

(b)(3) 
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omen tum: aily ycle 

(b)(3) 

This image is unclassified. 

05/2009 
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omen tum nload 

(b)(3) 

This image is unclassified. 
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ommand arameters Sheet 

05/2009 
�I // 
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This is 

unclassified. 
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omentum nload 

1. (U) Before the support, verify that the OA's have provided the 
"GeoLITE Momentum Unloading Command Parameters Sheet." Verify 
the date and times occur during the support. (b)(3) 

2. (U)I lbefore you start the support. If not, (b)(3) 

stand-down and notify th� �nd GeoLITE TAs. (b)(3) 

3. (U) should already be powered on. If they are, skip this step. If (b)(3) 

not, power them on. 
(b)(3) 

These are unclassified. 
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These arc 

unclassified. 
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omentum nload 
(b)(3) 

1 01 
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omen tum nload 

(b)(3) 

05/2009 1 02 
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This is 

unclassified. 
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(b)(3) 

1 03 



( ) Momentum nload 
(b)(3) 
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omen tum nload 

(b)(3) 
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omen tum nload 
(b)(3) 
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omen tum nload 

05/2009 
0: �� ""u�Z ' rp [/ /! 

Approved for Release: 2017/05/30 C05093606 

This image is 

unclassified. 
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omentum nload 

6. (U) Verify that there are no major fluctuations in the rate and error. 

7. (U) Skip this step. The l !should always be left on. Why? 

8. (U) Perform a final SOH check before ending the support. 

05/2009 
----��·- I! 
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This image is 

unclassified. 
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th er ctivities 

( ) 
�----

( ) 

05/2009 
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• 

• (U) The maneuver is performed 

• (U) It utilizes the 
mode. 

�-------

• (U) are followed by an Ephemeris Update and 

• 

�--� 
�-----

05/2009 
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(b )( 1) 

(b)(3) 

(b)(3) 

(b)(3) 

(b)(3) 

(b)(3) 

(b )( 1) 

(b)(3) 
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( ) aw Flip ( PS Training ocument) 

• 

• (U) This maneuver is performed using the 

• (U) Yaw Flips are done every 

• 

• ��-------------yaw 
flip. 

05/2009 
0� 11 
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(b )( 1) 
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� 

utomated aw aneuvers 

• 

• (U) These maneuvers are executed I 

• 

05/2009 
� I/II 
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I 
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(b )( 1) 

(b)(3) 

I (b)(3) 

(b)(3) 
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ut- ear 
• 

es ng 

• (U) During the GeoLITE Optical Module (GLOM) Out-Year Testing, C=1uploaded to the vehicle and activated. 
�-� 

(b)(3) 

• (U) will tum on the GLOM and perform a sequence that will later (b)(3) 

determine 

• (U) The data from the test is collected during the following 
is sent to 

• (U) This activity is performed 

Ci�/// 
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and (b)(3) 

(b)(3) 
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• (u) I 

• 

I I This was usually done after the 
GLOM out-year testing completed. 

05/2009 
�n 

Approved for Release: 2017/05/30 C0�093606 114 

(b)(3) 

(b )( 1) 

(b)(3) 

(b)(3) 
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• (U) Non -Eclipse Season 

• (U) Pre-Eclipse Season 

• (U) Eclipse Season 

• (U) Post-Eclipse Season 

05/2009 

Approved for Release: 2017/05/30 C05093606 

clipse perations 

(b)(3) 

(b)(3) 

(b)(3) 

(b)(3) 
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on ngenc1es 

( ) ���� 

( )����� 

05/2009 
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• (U) A shadow contact is typically used when software patches have been 
implemented on a particular string and are being tested, or I (b)(3) 

• (U) Shadow supports are possible because telemetry is ported through 

I I �- (b)(3) 

• (U) The workstation that actively runs the support is determined by the 
ground hardware configuration. If the ground hardware is I 

• (U) is unnecessary for the workstation running the 
�-------

shadow support. 

• (U) The shadowing contact will 

05/2009 
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---- �----( ) Shadow Supports �----

• (U) To conduct a shadow support: 

05/2009 
••;:·��.CT'' [/ // 

Approved for Release: 2017/05/3Q C05093606 

(b)(3) 
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• (U) For nominal operations, GeoLITE uses 
line for telemetry and 

• 

• 

• (U) Commanding and telemetry do not have to use 

primary telemetry 
for commanding. 

�--------� 

you can use for telemetry and for commanding. 
� I I 

• 

05/2009 
� II 
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• 

• 

05/2009 
� II 

Approved for Release: 2017/05/�0 C05093606 1 21 

(b )( 1) 

(b)(3) 

(b)(3) 



=---------

Approved for Release: 2017/05/30 C05093606 

• ( Indications of "Loss of Telemetry" : 

• If there is no telemetry at the RGF: 
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• ( If there is no telemetry at Ground Commo: 

• (U) If there is no telemetry at the Workstation :  

05/2009 
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( ) oss of ommanding 

• ( Indications of "Loss of Commanding" : 

• (U) First Things First: 

�rp[/ // 
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( ) oss of ommanding 

• ( If Ground Commo doesn't see 

Iflldoesn't see Commands : 

• If the vehicle doesn't see commands : 
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