Doc No. : PT- HMOC- OPS- FOP- 6001- OPS- OAH

Switch RX2 to MGA

Fop Issue : 3.0
| ssue Date: 13/ 04/ 10
{

HERSCHEL \

7

File: HLEO TTC MAR x| s \;-—esa
HLEQTTC .‘ W=
Author: E Picallo PLANCK =
Procedure Summary
oj ecti ves
This procedure describes the steps needed to performthe swtch
to MGA on RX-2 as part of the LEOP activities.
Summary of Constraints
Being the MGA selection on RX-2 executed through MIL and being
FDI R Mbde=AFS, the procedure inplenents for safety MIL conmands
in the future to re-enforce the current configuration in case of
a RFDN SWfailure, that is not handl ed when in AFS.
The TTC configuration is selected through ASWTC(8, 4, 115, X); thus
the ASWfunction "TTC Managenent" has to be running.
Spacecraft Configuration
Start of Procedure
CDMJ in default configuration;
RX1 = RX2 TC rate 4kbps
TX1 ON and TX2 OFF, TMrate 5kbps
During LEOP RFDN configuration: BBBB (LGA on TX1&RX1 / LGA2/3 on
RX2)
During conmi ssioning RFDN configuration: ABAB (MGA on TX1&RX1 /
LGA-1 on TX2&RX2)
nd of Procedure
CDMJ in default configuration;
RX1 = RX2 TC rate 4kbps
TX1 ON and TX2 OFF, TMrate 150kbps
RFDN configuration: BBAB (LGA on TX1&RX1 / MGA on RX2)
Ref erence File(s)
I nput Command Sequences
Qut put Command Sequences
HLRMGARL
HLRMGAR2
Ref erenced Di spl ays
ANDs GRDs SLDs
ZAZ9T999
Configuration Control Information
DATE FOP | SSUE| VERSI ON MODI FI CATI ON DESCRI PTI ON AUTHOR SPR REF
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Pr ocedure Fl owchart

OverVvi ew

’ START of Procedure

o

Selectthe LEOP or
Commisioning phase

@%
@%
Eyeate TG quickchecks Execute TTC quick checks
@% @ HLRHGAR?
Select TTC chain 1 LEOP Select TTC chain 1 LEOP
configuration (Tx1/Rx1=LGA1 & configuration (Tx1/Rx1=LGA1 &
Rx2=MGA) Rx2=MGA)
Y
@% @ HLRMGAR?
Load current antenna Load current antenna
configuration on the MTL (Tx1/ configuration on the MTL (Tx1/
Rx1=LGA1 & Rx2=LGA213)

Rx1=MGA & Rx2=LGA1)

A
CO HLRMGAR!

ng HLRMGAR2

Remove safe TCs from the MTL Remove safe TCs from the MTL

L )

’ END of Procedure ‘

St at us Version 2 - Unchanged
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File:

Aut hor :

o HERSCHEL

H LEO TTC_MGAR x| s @
-_JPLAAHH(:!IB

E. Picallo

=CSa

St ep
No.

Ti me

Acti vity/ Remar ks

TC/ TLM

Di spl ay/ Branch

Begi nni ng of Procedure

TC Seq. Nanme : HLRMGARI (Switch RX2t oMGA Init)

Ti meTag Type:
Sub Schedul e | D:

O

Sel ect the LEOP or Commi sioning phase

Next Step:
COP 6
LEOP 2

During LEOP the expected antenna configuration is Rx1 on
LGA-1 and Rx2 on LGA2/3 (RFDN SW position BBBB).

During commisioning the expected antenna configuration is
Rx1 on MGA and Rx2 on LGA-1 (RFDN SW position ABAB).

TC Seq. Nane : HLRMGARL (Switch RX2t oMGA LEOP)
Switch RX2 to MGA during LEOP

Ti meTag Type: B
Sub Schedul e | D:

O

Execute TTC qui ck checks

Next Step:
3

Execut e Procedure:

H LEO TTC CHECK

TTC S/ S Check-out after separation

During LEOP the expected antenna configuration is Rx1 on
LGA-1 and Rx2 on LGA2/3.

Check MIL status is running

Verify Tel emetry
M1 Sts DEH26170

Runni ng

AND=ZAZ9T999

Verify Tel emetry
M | TcCnt DE82F170

0 <dec>

AND=ZAZ9T999

Sel ect TTC chain 1 LEOP configuration (Tx1l/Rx1=LGAl &
Rx2=MGA)

Next Step:
4

WARNING
These commands need to be uploaded into MTL about 10
minutes in the future.

Statu
Last

s
Checki n:

Version 2 - Unchanged
16/ 04/ 09
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3.1 Switch OFF the TWIA in use R
WARNING: the downlink has to be disabled before moving
RFDN switches.
The following command will Switch OFF the TWT Amplifier
(TWT), the EPC and the OP-LCL TWTA in use.
Execute Tel econmand
ET=+00. 00. 00 Tt cCommandTwt al nUseOf f DCO8E170
Ur=+
TC Control Flags :
GBM | L DSE
e A
Subsch. ID: 10
Det. descr. : Ttc Conmand Twta In Use O f
TC(8, 4, 115, 1)
3.2 Switch OFF XPND TX in use RF output R
The following command switch OFF the TX in use; the status
of the XPND LCL does not change (it remains closed) as well
as the configuration of the TX on the 1553 S/C bus (it remains
"ON" and "Valid").
Execute Tel econmand
ET=+00. 00. 05 Tt cCommandTx| nUseOf f DCO5E170
Ur=+
TC Control Flags :
GBM | L DSE
SR
Subsch. ID: 10
Det. descr. : Ttc Command Tx InUse OFf TC(8, 4, 115, 1)
3.3 Send TCs to npve the SW to SUNL R
Sun acquisition otherwise (SUN1)
RFDN SWs position BBAB
D/L path: TX1 - TWTA1 - LGA1
U/L path: LGAL - RX1 (MGA - RX2)
WARNING: if the commands are sent in real time, after the
execution of the first pair of commands ("arm" and "fire")
Ground station has to re-sweep the uplink to re-acquire the
lock and send the second pair of TCs.
Execute Tel econmand
ET=+00. 00. 05 Rf dnArnSWL_SW2_| og_A DCA7EL70
Ur=+
TC Control Flags :
GBM | L DSE
SaNe e e
Subsch. ID: 10
Det. descr. : Rfdn Arm Conmand SWL/ SW2 (| ogi cal)
Position A TC(8, 4, 115,5)
St at us Version 2 - Unchanged
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Execute Tel econmand
ET=+00. 00. 05 Rf dnFi reSWL._SW2_| og_A DC67E170
UT=+
TC Control Flags :
GBM I L DSE
RTAVARR R
Subsch. ID: 10
Det. descr. : Rfdn Fire SW/SW2 (| ogical) Position A
TC(8, 4, 115, 7)
Execute Tel econmand
ET=+00. 00. 05 Rf dnAr nSWB_SWiLogB DC58E170
UT=+
TC Control Flags :
GBM | L DSE
caYisaaiaa
Subsch. 1D : 10
Det. descr. : Rfdn Arm SWB/SW (logical) Position B
TC(8, 4, 115, 6)
Execute Tel econmand
ET=+00. 00. 05 Rf dnFi reSWB_SW | og_B DC78E170
UT=+
TC Control Flags :
GBM I L DSE
N
Subsch. ID: 10
Det. descr. : Rfdn Fire SWB/ SWt (|l ogical) Position B
TC(8, 4, 115, 8)
3.4 Switch ON TX RF output in use
Execute Tel econmand
ET=+00. 00. 05 Tt cCommandTx| nUseOn DC15E170
UT=+
TC Control Flags :
GBM I L DSE
Moy Tt
Subsch. ID: 10
Det. descr. : Ttc Command Tx InUse On TC(8, 4, 115, 2)
3.5 Switch ON TWIA in use ( OPLCL+EPC+TWI)
Execute Tel econmand
ET=+00. 00. 05 Tt cCommandTwt al nUseOn DC18E170
UT=+
TC Control Flags :
GBM I L DSE
SRR
Subsch. ID: 10
Det. descr. : Ttc Conmmand Twta In Use On TC(8, 4, 115, 2)
3.6 Check correct uplink of TCs into MIL
St at us : Version 2 - Unchanged
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Verify Tel emetry
M | TcCnt DE82F170 = 8 <dec> AND=ZAZ9T999
Next Step:
4 Load current antenna configuration on the MIL 5
(Tx1/ Rx1=LGAl & Rx2=LGA2/3)
WARNING
These commands need to be uploaded into MTL, about 1 hour
in the future to cover against a RFDN SW failure in configuring
MGA, while FDIR Mode=AFS.
4.1 Switch OFF the TWIA in use R
WARNING: the downlink has to be disabled before moving
RFDN switches.
The following command will Switch OFF the TWT Amplifier
(TWT), the EPC and the OP-LCL TWTA in use.
Execute Tel econmand
ET=+00. 59. 25. Tt cCommandTwt al nUseOf f DCO8E170
000
ur=+ TC Control Flags :
GBM | L DSE
SRS
Subsch. ID: 10
Det. descr. : Ttc Conmand Twta In Use O f
TC(8, 4,115, 1)
4.2 Switch OFF XPND TX in use RF output R
The following command switch OFF the TX in use; the status
of the XPND LCL does not change (it remains closed) as well
as the configuration of the TX on the 1553 S/C bus (it remains
"ON" and "Valid").
Execute Tel econmand
ET=+00. 00. 05 Tt cCommandTx| nUseOf f DCO5E170
UT=+
TC Control Flags :
GBM | L DSE
oA A,
Subsch. 1D : 10
Det. descr. : Ttc Command Tx InUse OFf TC(8, 4, 115,1)
4.3 Send TCs to npbve the SW to SURL R
Launch/Sun acquisition after separation/Survival (SUR1)
RFDN SWs position BBBB
D/L path: TX1 - TWTAL - LGAl
U/L path: LGA1 - RX1 (LGA2/3 — RX2)
St at us Version 2 - Unchanged
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WARNING: if the commands are sent in real time, after the
execution of the first pair of commands ("arm" and "fire")
Ground station has to re-sweep the uplink to re-acquire the
lock and sent the second pair of TCs.
Execute Tel econmand
ET=+00. 00. 05 Rf dnArnSWL_SW2_| og_A DCA7EL70
Ur=+
TC Control Flags :
GBM I L DSE
AR
Subsch. ID: 10
Det. descr. : Rfdn Arm Conmand SWi/ SW2 (| ogi cal )
Position A TC(8, 4, 115,5)
Execute Tel econmand
ET=+00. 00. 05 Rf dnFi reSW._SW2_| og_A DC67E170
Ur=+
TC Control Flags :
GBM I L DSE
SENGRRE
Subsch. ID: 10
Det. descr. : Rfdn Fire SW/SW2 (| ogical) Position A
TC(8, 4, 115, 7)
Execute Tel econmand
ET=+00. 00. 05 Rf dnArnSWB_SW_| og_A DCA8EL70
Ur=+
TC Control Flags :
GBM | L DSE
RESAVA
Subsch. ID: 10
Det. descr. : Rfdn Arm Command SWB/ SWA (I ogi cal)
Position A TC(8, 4, 115,5)
Execute Tel econmand
ET=+00. 00. 05 Rf dnFi reSWB_SW_| og_A DC68E170
Ur=+
TC Control Flags :
GBM I L DSE
e Yiwa e
Subsch. ID: 10
Det. descr. : Rfdn Fire SWB/ SWt (|l ogical) Position A
TC(8, 4, 115, 7)
4.4 Switch ON TX RF output in use
Execute Tel econmand
ET=+00. 00. 05 Tt cCommandTx| nUseOn DC15E170
Ur=+
TC Control Flags :
GBM I L DSE
SQYLiaiEnd
Subsch. ID: 10
Det. descr. Ttc Command Tx InUse On TC(8, 4, 115, 2)
4.5 Switch ON TWIA in use ( OPLCL+EPC+TWI)
St at us Version 2 - Unchanged

Last Checkin:

16/ 04/ 09

Page 8 of 15




Doc No. : PT- HMOC- OPS- FOP- 6001- OPS- OAH

Fop Issue : 3.0
| ssue Date: 13/ 04/ 10
. {
Switch RX2 to MGA HERSCHEL (N
Wi c 0 £ . \\\\k\\\\k\g
File: HLEO TTC MGAR x| s \\&\:-
Author: E. Picallo ® PLANCK ® A
St ep
No. Ti me Acti vity/ Remar ks TC/ TLM Di spl ay/ Branch
Execute Tel econmand
ET=+00. 00. 05 Tt cCommandTwt al nUseOn DC18E170
Ur=+
TC Control Flags :
GBM I L DSE
SES S
Subsch. ID: 10
Det. descr. : Ttc Conmmand Twta In Use On TC(8, 4, 115, 2)
4.6 Check correct uplink of TCs into MIL R
Verify Tel emetry
M | TcCnt DE82F170 = 16 <dec> AND=ZAZ9T999
Next Step:
5 Remove safe TCs fromthe MIL END
The 8 telecommands related to the safe antena configuration
(included in step #4) have to be removed after the expected re-
acquition of signal that is about 3 minutes after switch TWTA
ON (step #3.5)
Execut e Procedure:
H FCP_DHS_3024
Nor mal MTL nmi nt enance
WARNING
TC to delete MTL content over a time interval is not exported
in the relevant TC sequence and needs to be filled with the
expected absolute times.
Refer to step #14 (Del MTLTC over time) in procedure
H_FCP_DHS_3024.
Verify Tel emetry
M | TcCnt DE82F170 = 0 <dec> AND=ZAZ9T999
TC Seq. Name : HLRMGAR2 (Switch RX2t oMGA COP)
Switch RX2 to MGA during COP
Ti meTag Type: B
Sub Schedul e | D:
i
Next Step:
6 Execute TTC qui ck checks 7
Execut e Procedure:
TTC S/ S Check-out after separation
St at us Version 2 - Unchanged
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During commisioning the expected antenna configuration is
Rx1 on MGA and Rx2 on LGA-1.
6.1 Check MIL status is running R
Verify Tel emetry
M Sts DEH26170 = Runni ng AND=ZAZ9T999
Verify Tel emetry
M | TcCnt DE82F170 = 0 <dec> AND=ZAZ9T999
Next Step:
7 Sel ect TTC chain 1 LEOP configuration (Tx1l/Rx1=LGAl & 8
Rx2=MGA)
WARNING
These commands need to be uploaded into MTL about 10
minutes in the future.
7.1 Switch OFF the TWIA in use R
WARNING: the downlink has to be disabled before moving
RFDN switches.
The following command will Switch OFF the TWT Amplifier
(TWT), the EPC and the OP-LCL TWTA in use.
Execute Tel econmand
ET=+00. 00. 00 Tt cCommandTwt al nUseOf f DCO8E170
Ur=+
TC Control Flags :
GBM I L DSE
PRt AR
Subsch. ID: 10
Det. descr. : Ttc Conmand Twta In Use O f
TC(8, 4, 115, 1)
7.2 Switch OFF XPND TX in use RF output R
The following command switch OFF the TX in use; the status
of the XPND LCL does not change (it remains closed) as well
as the configuration of the TX on the 1553 S/C bus (it remains
"ON" and "Valid").
Execute Tel econmand
ET=+00. 00. 05 Tt cCommandTx| nUseCf f DCO5E170
Ur=+
TC Control Flags :
GBM | L DSE
RN
Subsch. ID: 10
Det. descr. : Ttc Command Tx InUse OFf TC(8, 4, 115, 1)
St at us Version 2 - Unchanged
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7.3 Send TCs to npve the SW to SUNL R
Sun acquisition otherwise (SUN1)
RFDN SWs position BBAB
D/L path: TX1 - TWTAL - LGAl
U/L path: LGAL - RX1 (MGA - RX2)
WARNING: if the commands are sent in real time, after the
execution of the first pair of commands ("arm" and "fire")
Ground station has to re-sweep the uplink to re-acquire the
lock and send the second pair of TCs.
Execute Tel econmand
ET=+00. 00. 05 Rf dnArnSBWL_SW2_| og_A DCA7EL70
Ur=+
TC Control Flags :
GBM I L DSE
SNARRA NS
Subsch. ID: 10
Det. descr. : Rfdn Arm Conmand SWi/ SW2 (| ogi cal )
Position A TC(8, 4, 115,5)
Execute Tel econmand
ET=+00. 00. 05 Rf dnFi reSW._SW2_| og_A DC67E170
Ur=+
TC Control Flags :
GBM | L DSE
SENGRES T
Subsch. ID: 10
Det. descr. : Rfdn Fire SW/SW2 (| ogical) Position A
TC(8, 4, 115, 7)
Execute Tel econmand
ET=+00. 00. 05 Rf dnAr nSWB_SWiLogB DC58E170
Ur=+
TC Control Flags :
GBM I L DSE
R A
Subsch. ID: 10
Det. descr. : Rfdn Arm SWB/SW (logical) Position B
TC(8, 4, 115, 6)
Execute Tel econmand
ET=+00. 00. 05 Rf dnFi reSWB_SWI | og_B DC78E170
Ur=+
TC Control Flags :
GBM I L DSE
By, e
Subsch. ID: 10
Det. descr. : Rfdn Fire SWB/SW (logical) Position B
TC(8, 4, 115, 8)
7.4 Switch ON TX RF output in use R
St at us Version 2 - Unchanged
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Execute Tel econmand
ET=+00. 00. 05 Tt cCommandTx| nUseOn DC15E170
Ur=+
TC Control Flags :
GBM I L DSE
QYRR
Subsch. ID: 10
Det. descr. : Ttc Conmmand Tx InUse On TC(8, 4, 115, 2)
7.5 Switch ON TWIA in use (OPLCL+EPCHTWI) R
Execute Tel econmand
ET=+00. 00. 05 Tt cCommandTwt al nUseOn DC18E170
Ur=+
TC Control Flags :
GBM | L DSE
R e
Subsch. ID: 10
Det. descr. : Ttc Command Twta In Use On TC(8, 4, 115, 2)
7.6 Check correct uplink of TCs into MIL R
Verify Tel emetry
M | TcCnt DE82F170 = 8 <dec> AND=ZAZ9T999
Next Step:
8 Load current antenna configuration on the MIL 9
(Tx1/ Rx1= MGA & Rx2=LGAl)
WARNING
These commands need to be uploaded into MTL, about 1 hour
in the future to cover against a RFDN SW failure in configuring
MGA, while FDIR Mode=AFS.
8.1 Switch OFF the TWIA in use R
WARNING: the downlink has to be disabled before moving
RFDN switches.
The following command will Switch OFF the TWT Amplifier
(TWT), the EPC and the OP-LCL TWTA in use.
Execute Tel econmand
ET=+00. 59. 25. Tt cCommandTwt al nUseOf f DCO8E170
000
ur=+ TC Control Flags :
GBM | L DSE
SR s
Subsch. ID: 10
Det. descr. : Ttc Conmand Twta In Use O f
TC(8, 4, 115, 1)
St at us : Version 2 - Unchanged
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8.2 Switch OFF XPND TX in use RF output R
The following command switch OFF the TX in use; the status
of the XPND LCL does not change (it remains closed) as well
as the configuration of the TX on the 1553 S/C bus (it remains
"ON" and "Valid").
Execute Tel econmand
ET=+00. 00. 05 Tt cCommandTx| nUseOf f DCO5E170
UT=+
TC Control Flags :
GBM | L DSE
SEavAE R
Subsch. ID: 10
Det. descr. : Ttc Command Tx InUse OFf TC(8, 4, 115, 1)
8.3 Send TCs to npve the SW to NOWVL R
Nominal/Earth acquisition (NOM1)
RFDN SWs position ABAB
D/L path: TX1 - TWTAL - MGA
U/L path: MGA - RX1 (LGAL - RX2)
WARNING: if the commands are sent in real time, after the
execution of the first pair of commands ("arm" and "fire")
Ground station has to re-sweep the uplink to re-acquire the
lock and sent the second pair of TCs.
Execute Tel econmand
ET=+00. 00. 05 Rf dnAr nrSWL_SW2LogB DC57E170
Ur=+
TC Control Flags :
GBM | L DSE
PRt VAR
Subsch. 1D : 10
Det. descr. : Rfdn Arm SW/SW2 (| ogical) Position B
TC( 8, 4, 115, 6)
Execute Tel econmand
ET=+00. 00. 05 Rf dnFi reSW._SW2_| og_B DC77E170
Ur=+
TC Control Flags :
GBM | L DSE
saN ao ooa
Subsch. ID: 10
Det. descr. : Rfdn Fire SWM/SW2 (logical) Position B
TC( 8, 4, 115, 8)
Execute Tel econmand
ET=+00. 00. 05 Rf dnAr nSWB_SWiLogB DC58E170
Ur=+
TC Control Flags :
GBM | L DSE
SERYERE R
Subsch. ID: 10
Det. descr. : Rfdn Arm SWB/SW (logical) Position B
TC( 8, 4, 115, 6)
St at us Version 2 - Unchanged
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Execute Tel econmand
ET=+00. 00. 05 Rf dnFi reSWB_SW | og_B DC78E170
Ur=+
TC Control Flags :
GBM I L DSE
RTAVARR R
Subsch. ID: 10
Det. descr. : Rfdn Fire SWB/ SW (|l ogical) Position B
TC(8, 4, 115, 8)
8.4 Switch ON TX RF output in use R
Execute Tel econmand
ET=+00. 00. 05 Tt cCommandTxI nUseOn DC15E170
UT=+
TC Control Flags :
GBM I L DSE
QY
Subsch. ID: 10
Det. descr. : Ttc Conmmand Tx InUse On TC(8, 4, 115, 2)
8.5 Switch ON TWIA in use ( OPLCL+EPC+TWI)
Execute Tel econmand
ET=+00. 00. 05 Tt cCommandTwt al nUseOn DC18E170
UT=+
TC Control Flags :
GBM | L DSE
R
Subsch. 1D : 10
Det. descr. : Ttc Conmmand Twta In Use On TC(8, 4, 115, 2)
8.6 Check correct uplink of TCs into MIL R
Verify Tel emetry
M | TcCnt DE82F170 = 16 <dec> AND=ZAZ9T999
Next Step:
9 Renpve safe TCs fromthe MIL END
The 8 telecommands related to the safe antena configuration
(included in step #8) have to be removed after the expected re-
acquition of signal that is about 3 minutes after switch TWTA
ON (step #7.5)
Execut e Procedure:
H FCP_DHS 3024
Nor mal MTL nai nt enance
St at us : Version 2 - Unchanged
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St ep
No. Ti me Acti vity/ Remar ks TC/ TLM Di spl ay/ Branch
WARNING
TC to delete MTL content over a time interval is not exported
in the relevant TC sequence and needs to be filled with the
expected absolute times.
Refer to step #14 (Del MTLTC over time) in procedure
H_FCP_DHS_3024.
Verify Tel emetry
M | TcCnt DE82F170 = 0 <dec> AND=ZAZ9T999
[End of Procedur €|
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