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Procedure Summary
oj ecti ves
This procedure describes the steps needed to switch fromthe
redundant (RT 6) to the nominal (RT 5) PCDU TMIC nodul e.
Summary of Constraints
Bot h PCDU TMIC nodul es nomi nal and redundant are assuned to be
heal t hy.
Before switching OFF the Red 1553 RT (TMIC R) it is
necessary to disable the relevant entry in the EAT and di sable
the communi cation between PCDU and CDMJ on the 1553 S/ C bus.
Before switching ON the Nom 1553 RT (TMIC N) it is necessary to
invert the default status for the nominal and redundant role in
U U table.
Re-enabl e of EAT entry |ID 157 and conmuni cati on on the bus are
executed after the Nom 1553 RT (TMIC N) is swi tched ON
TMIC nom nal and redundant are switched OFF and ON through
TC(2,1) that does not update automatically the U U.
Mor eover :
- the EAT entry is enabl ed/di sabl ed through TC(19, 4/5) thus the
status of the ASWfunction "Event/Acti on Managenent" has to be
"runni ng";
- the role of nom nal/redundant in U U table is changed through
TC(8, 4,116,19) thus the status of the ASWfunction "FD R
Managenent" has to be "running".
Spacecraft Configuration
Start of Procedure
CDMJ in default configuration;
Comuni cati on between CDMJ and PCDU vi a redundant 1553 |/F,
renmpte termnal address 6 (redundant TMIC nodul e).
nd _of Procedure
CDMJ in default configuration;
Comuni cati on between CDMJ and PCDU via nom nal 1553 I/F, renote
term nal address 5 (nomi nal TMIC nodul e);
Al HPSs are ON even if some were OFF before the re-
configuration;
State of all LCLs nmintained.
Ref erence File(s)
I nput Command Sequences
Qut put Command Sequences
HRW FRN
Ref erenced Di spl ays |
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ANDs GRDs SLDs
ZAZTHI99
ZAZ71999
ZAZ7K999
Configuration Control |nformation
DATE FOP | SSUE| VERSI ON MODI FI CATI ON DESCRI PTI ON AUTHOR SPR REF
28/07/08 1 1 Created E. Picallo
19/09/08 2 TC DC005161 (Configure SDBFDIR) M12 / F12 flag setting update E. Picallo
09/01/09 2 3 CDMU ASW V3.8 and BSW V2.4 alignment E. Picallo
20/03/09 2.2 4 recommendation to execute the procedure using the MTL added E. Picallo
07/04/09 5 TMTC nominal and redundant are switched OFF and ON through TC(2,1) E. Picallo
10/04/09 2.3 6 Set VC ID for Red High Priority Standard TC added E. Picallo
Re-enable EAT ID 157 before enable communication nominal 1553 RT (TMTC N)[
06/07/09 25 7 Procedure using the MTL E. Picallo
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l START of Procedure l
G—\ HRWIFRN
Verify that redundant PCDU 1553 I/F is ON
and nominal PCDU 1553 I/F is OFF
z HRWIFRN
Send TC (19,5) to disable relevant EAT entry
C;—\ HRWIFRN
Disable communication with redundant PCDU
1553 RT ,ﬁ
G\ HRW;\FRN 12 HRWIRRN]
Send TC(8,4,1186,25) to update redundant Verify RTs status on the 1553 S/C bus
PCDU 1553 I/F status in UIU table
¥y
C;_\ HRWTRN HRWIFRN
13
Switch OFF redundant PCDU 1553 I/F through .
TC2,1) Verify PCDU 1553 I/Fs status
V v
6 RV AR @ HRWIFRN
Send TC(8,4,116,19) to update redundant
PCDU 1553 I/F FDIR status in UIU table Verify PCDU UIU status
v
G—\ HRWIFRN
5 HRWIFRN
Switch ON nominal PCDU 1863 I/F through Verify EAT entry related to PCDU (non-vital
TCR2 1) RT) Invalid is enabled
T
G\ HRWIFRN
Send TC(8,4,116,26) to update nominal PCDU G‘E\ HRWIFRN
1553 I/F status in UIU table
T Acquire HPSs status in UIU table
Cé\ HRWIFRN
Send TC(19,4) to re-enable relevat EAT entry
Switch OFF redundant HPS? es’
C‘D—\ HRWIFRN
Enable communication with nominal PCDU e
1553 RT
no Call procedure to switch
OFF redundant HPS
I HRWIFRN
Send TC(19,6) to acquire the detection list
HRWIFRN
Call procedure to switch
OFF nominal HPS
END of Procedure
St at us Version 7 - Unchanged
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Begi nni ng of Procedure
TC Seq. Nane : HRWFRN (Switchover R-N TMIC )
Swi tchover fromR to N TMIC
Ti meTag Type: B
Sub Schedul e | D:
]
Next Step:
1 Verify that redundant PCDU 1553 I/F is ON and nom nal 2
PCDU 1553 I/F is OFF
Verify PCDU 1553 I/F Mdule #2 Status N Telenetry
PCDU_1553_M2_N VWB03565 = ON AND=ZAZ7H999
Verify PCDU 1553 I/F Module #2 Status R Telenetry
PCDU_1553_M2_R VWB05565 = ON AND=ZAZ7H999
Verify PCDU 1553 I/F Module #1 Status N Telenetry
PCDU_1553_ML_N VWB02565 = OFF AND=ZAZ7H999
Verify PCDU 1553 I/F Module #1 Status R Telenetry
PCDU_1553_ML_R VWB04565 = OFF AND=ZAZ7H999
Next Step:
2 Send TC (19,5) to disable relevant EAT entry 3
When this request is received, the action-telecomma nd associated
with the event TM (5,x,157) PCDU (non-vital RT) Inv  alid shall be
disabled.
In the TC(19,5) it is necessary to set the followin g parameters:
N, number of events to be disabled, equal to 1.
APID, identifier of the Application Process generat  ing this event
report, equal to 16 (CDMU).
Event ID, identifier of the event to be disabled, e qual to 157.
Execute Tel econmand
ET=+00. 00. 00 Di sabl eActi ons DCT85170
UT=+
Command Par aneter(s) :
N_Repetition DH041170 1 <dec> (Def)
API D for_EAT_TC DH236170 CDMS  ( Def)
Event |l d DH146170 157 <dec>
TC Control Flags :
GBM I L DSE
NG RRE
Subsch. 1D : 10
Det. descr. : TEMPLATE Di sable Actions TC(19,5)
Next Step:
3 Di sabl e communi cation with redundant PCDU 1553 RT 4
St at us : Version 7 - Unchanged
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Inthe TC(8,4,10,1) it is necessary to set, inthis  case, the
following parameters:
- Remote terminal address = 6 (redundant PCDU 1553  I/F)
- Status of the RT= off (M0=1,F0=0)
- Status of the RT = invalid (M4=1,F4=0)
The remaining parameters of the TC have been set bu t they
are not important because are masked.
Execute Tel econmand
ET=+00. 00. 05 Conf i gur eSDBFDI R DC005161
UT=+
Command Par anet er (s)
RTA DH011161 PCDU B
M DHO30161 Updat e status
ML DH031161 I gnore Fl ag
/4 DH032161 I gnore Fl ag
M3 DH033161 I gnore Fl ag
v DHO34161 Updat e status
%) DH035161 I gnore Flag
%) DH036161 I gnore Flag
M7 DH037161 I gnore Flag
Fo DH018161 OFF
F1 DH019161 Dead
F2 DH020161 Sick TC
F3 DH021161 Sick T™
F4 DH022161 I nvalid
F5 DH023161 Non-vit al
F6 DH024161 NOM NAL
F7 DH025161 OFF
ML2 DH051161 | gnore Flag
MC DH043161 I gnore CNT
MB DHO038161 I gnore Flag
Mo DH039161 I gnore Flag
MLO DH040161 I gnore Flag
ML1 DH041161 | gnore Flag
F12 DHO050161 DI SABLED
CNT DH042161 LoopCnt 1
F8 DH026161 Bus A
F9 DH027161 Unheal t hy
F10 DH028161 Unheal t hy
F1l1 DH029161 DI SABLED
TC Control Flags :
GBM I L DSE
==Y == ---
Subsch. ID: 10
Det. descr. Configure SDB FDI R
Next Step:
4 Send TC(8, 4, 116,25) to update redundant PCDU 1553 |/F 5
status in U U table
St at us Version 7 - Unchanged
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Execut e Tel econmmand
ET=+00. 00. 05 H_Fdi r MarkUni t OF f _Tenpl DC91H159
Ur=+
Command Par aneter(s) :
H ConfStsUnitld DHzZ00170 PcduTnt cB
TC Control Flags :
GBM I L DSE
RV AR R
Stbsich D10
Det. descr. TEMPLATE FDIR: Mark Unit OFF,
TC(8, 4, 116, 25), Herschel Version
Next Step:
5 Swi t ch OFF redundant PCDU 1553 |/F through TC(2, 1) 6
Note that when the TM/TC R is turned OFF the state  of all
LCLs and HPSs is maintained
Execut e Tel ecommand
ET=+00. 00. 05 PCDU_1553_I| F_B_OFF_Nom DCH42170
Ur=+
TC Control Flags :
GBM I L DSE
SENGEERn
Subsch. ID: 10
Det. descr. PCDU 1553 I/F B OFF Nominal - High Level
Execut e Tel ecommand
ET=+00. 00. 05 PCDU_1553_I| F_B_OFF_Red DCH58170
Ur=+
TC Control Flags :
GBM I L DSE
SEEAVAE
Subsch. ID: 10
Det. descr. PCDU 1553 I/ F B OFF Redundant - High
Level
Next Step:
6 Send TC(8, 4,116, 19) to update redundant PCDU 1553 |/F 7
FDIR status in U U table
After the execution of this TC the TMTC N is consid  ered the
nominal I/F while the TMTC R is considered the redu  ndant I/F.
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Execut e Tel econmmand
ET=+00. 00. 05 Fdi r Sel Nonni t _Tenpl DCT31170
Ur=+
Command Par aneter(s) :
Fdi r Uni t Aor B DHO64170 PCDU_TMIC_A
TC Control Flags :
GBM I L DSE
RV AR R
Stbsich D10
Det. descr. : TEMPLATE Fdir Sel ect Nominal Unit
TC(8, 4, 116, 19)
Next Step:
7 Swi tch ON nonminal PCDU 1553 I/F through TC(2,1) 8
Note that when the nominal TM/TC is turned ON all H  PSs are
automatically turned ON (even if some were OFF) whi  le the
state of all LCLs is maintained and confirmed at mi croslave
terminal level, thus the LCLs can be commanded with out any
further constraints.
Execut e Tel ecommand
ET=+00. 00. 05 PCDU_1553_I F_A ON_Nom DCHO7170
UT=+
TC Control Flags :
GBM | L DSE
N
Subsch. ID: 10
Det. descr. : PCDU 1553 I/F A ON Nominal - High Level
Execut e Tel ecommand
ET=+00. 00. 05 PCDU_1553_I F_A ON_Red DCH23170
Ur=+
TC Control Flags :
GBM I L DSE
ENGRES
Subsch. ID: 10
Det. descr. : PCDU 1553 I/F A ON Redundant - High
Level
Next Step:
8 Send TC(8, 4, 116,26) to update noni nal PCDU 1553 |/F 9
status in U U table
Execut e Tel econmand
ET=+00. 00. 05 H_Fdi r Mar kUni t On_Tenpl DC93H159
UT=+
Command Par aneter(s) :
H Conf StsUnitld DHzZ00170 PcduTnt cA
TC Control Flags :
GBM | L DSE
SaYisanaias
Subsch. ID: 10
Det. descr. : TEMPLATE FDIR. Mark Unit On,
TC(8, 4, 116, 26), Herschel Version
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Next Step:
9 Send TC(19,4) to re-enable relevat EAT entry 1
When this request is received, the action telecomma nd associated
with the event TM (5,x,157) PCDU (non-vital RT) Inv  alid shall be
enabled.
In the TC(19,4) it is necessary to set the followin g parameters:
N, number of events to be enabled, equal to 1.
APID, identifier of the Application Process generat  ing this event
report, equal to 16 (CDMU).
Event ID, identifier of the event to be enabled, eq  ual to 157.
Execute Tel econmand
ET=+00. 00. 05 Enabl eActi ons DCT84170
Ur=+
Command Par aneter(s) :
N_Repetition DH041170 1 <dec> (Def)
API D for_EAT_TC DH236170 CDMS  ( Def)
Event |l d DH146170 157 <dec>
TC Control Flags :
GBM | L DSE
RREAV AR
Subsch. ID: 10
Det. descr. : TEMPLATE Enabl e Actions TC(19, 4)
Next Step:
10 Enabl e communi cation with noninal PCDU 1553 RT 11
In the TC(8,4,10,1) it is necessary to set, in this  case, the
following parameters:
- Remote terminal address = 5 (nominal PCDU 15531/ F)
- Status of the RT= on (M0=1,F0=1)
- Status of the RT = valid (M4=1,F4=1)
- RT Nominal/Redundant = Nominal (M6=1,F6=1)
The remaining parameters of the TC have been set bu t they
are not important because are masked.
Execute Tel econmand
ET=+00. 00. 05 Conf i gur eSDBFDI R DC005161
Ur=+
Command Par anet er (s)
RTA DH011161 PCDU A
M DHO30161 Updat e status
ML DH031161 I gnore Fl ag
e DH032161 I gnore Fl ag
M3 DH033161 I gnore Fl ag
%23 DHO34161 Updat e status
Vb DHO35161 I gnore Fl ag
M6 DHO036161 Updat e status
\v1g DH037161 I gnore Fl ag
FO DH018161 ON
F1 DH019161 Dead
St at us Version 7 - Unchanged
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F2 DH020161 Sick TC
F3 DH021161 Sick T™
F4 DH022161 valid
F5 DH023161 Non-vit al
F6 DH024161 NOM NAL
F7 DH025161 OFF
ML2 DHO51161 I gnore Flag
MC DH043161 I gnore CNT
MB DHO038161 I gnore Flag
M DH039161 I gnore Flag
MLO DH040161 I gnore Flag
ML1 DH041161 I gnore Flag
F12 DHO050161 DI SABLED
CNT DH042161 LoopCnt 1
F8 DH026161 Bus A
F9 DH027161 Unheal t hy
F10 DH028161 Unheal t hy
F1l1 DH029161 DI SABLED
TC Control Flags :
GBM I L DSE
==Y == ---
Subsch. ID: 10
Det. descr. : Configure SDB FDI R
Next Step:
11 Send TC(19,6) to acquire the detection |ist 12
Execute Tel econmand
ET=+00. 00. 05 Rept Evt Act Tabl e DCT86170
Ur=+
TC Control Flags :
GBM I L DSE
==Y == ---
Subsch. 1D : 10
Det. descr. : TEMPLATE Report The contents of the
event/action table TC(19, 6)
Next Step:
12 Verify RTs status on the 1553 S/ C bus 13
12.1 Verify redundant RT status on the 1553 S/ C bus
Verify Telenetry
PCDUB_On_Of f DEFB1160 = OFF AND=ZAZ7H999
Verify Telenetry
PCDUB_Val _I nval DEFB5160 = Invalid AND=ZAZ7H999
12.2 Verify nom nal RT status on the 1553 S/ C bus
Verify Telenetry
PCDUA_On_OF f DEFAGL60 = ON AND=ZAZ7H999
St at us : Version 7 - Unchanged
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Verify Tel emetry
PCDUA Val _I nval DEFAK160 = Valid AND=ZAZ7H999
Verify Tel emetry
PCDU_No_Re_RTA DEFDML60 = NOM NAL AND=ZAZ7H999
Notice that the parameter DEFDM160 is for the overa Il PCDU it
indicates the I/F “Active”, that is the RT used to communicate
where:
- RT 5 (I/F A) is always the nhominal one.
- RT 6 (I/F B) is always the redundant one.
Next Step:
13 Verify PCDU 1553 |/Fs status 14
]
13.1 Verify redundant PCDU 1553 |/F is OFF
Verify PCDU 1553 I/F Module #2 Status N Telenetry
PCDU_1553_M2_N WVB03565 = OFF AND=ZAZ7H999
Verify PCDU 1553 I/F Module #2 Status R Telenetry
PCDU_1553_M2_R WVB05565 = OFF AND=ZAZ7H999
]
13.2 Verify nom nal PCDU 1553 I/F is ON
Verify PCDU 1553 I/F Module #1 Status N Telenetry
PCDU_1553_ML_N W/B02565 = ON AND=ZAZ7H999
Verify PCDU 1553 I/F Module #1 Status R Telenetry
PCDU_1553_ML_R W/B04565 = ON AND=ZAZ7H999
Next Step:
14 Verify PCDU Ul U status 15
Verify unit status Tel enetry
PcdulFuncSts DEGD3170 = On AND=ZAZ7L999
Verify Tel emetry
PcdulUse DENO0170 = In_Use AND=ZAZ7L999
Verify default status Telenetry
PcdulLogSts DENO01170 = Noni nal AND=ZAZ71L999
Verify FDIR status Tel enetry
PcdulFail Sts DEN02170 = Not _Fail ed AND=ZAZ7L999
Verify unit status Tel enetry
Pcdu2FuncSt s DEGD2170 = Of AND=ZAZ7L999
Verify Tel emetry
Pcdu2Use DENO03170 = Not _In_Use AND=ZAZ7L999
Verify default status Telenetry
Pcdu2LogSt s DEN04170 = Redundant AND=ZAZ71L999
St at us Version 7 - Unchanged
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Verify FDIR status Tel enetry
Pcdu2Fai | Sts DEN05170 = Not _Fail ed AND=ZAZ71L999
Next Step:
15 Verify EAT entry related to PCDU (non-vital RT) 16
Invalid is enabled
Verify Packet Reception
TM 19-7 Event-Action Table Content Report Evt Act Tbl Rpt
Packet Details:
API D: 16
Type: 19
Subt ype: 7
Pl 1:
Pl 2:
Verify that TM(19,7) have been received and that ac  tion related
to PCDU (non-vital RT) Invalid is enabled (Event ID  157)
Next Step:
16 Acquire HPSs status in U U table 17
Since when the TM/TC R is turned ON all HPSs are
automatically turned ON by the PCDU (even if somew  ere
OFF), it is necessary to check the UIU table to kno  w what
HPSs were OFF before the switchover.
In order to restore the original HPS configuration, ie only 9
HPS ON, the Ground shall switch OFF the 9 HPS curre  ntly
flagged as OFF in the UIU.
]
16.1 Verify Nominal HPSs status in U U table
Verify Tel emetry
Hps1FuncSt s DEG77170 AND=ZAZ7K999
Verify Tel emetry
Hps2FuncSt s DEG81170 AND=ZAZ7K999
Verify Tel emetry
Hps3FuncSt s DEG85170 AND=ZAZ7K999
Verify Tel emetry
Hps4FuncSt s DEG89170 AND=ZAZ7K999
Verify Tel emetry
Hps5FuncSt s DEG93170 AND=ZAZ7K999
Verify Tel emetry
Hps6FuncSt s DEG97170 AND=ZAZ7K999
Verify Tel emetry
Hps7FuncSt s DEH01170 AND=ZAZ7K999
Verify Tel emetry
Hps8FuncSt s DEH05170 AND=ZAZ7K999
St at us : Version 7 - Unchanged
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Verify Tel emetry
Hps9FuncSt s DEH09170 AND=ZAZ7L999
]
16. 2 Verify Redundant HPSs status in U U table
Verify Tel emetry
Hps10FuncSt s DEG41170 AND=ZAZ7L999
Verify Tel emetry
Hps11FuncSts DEG45170 AND=ZAZ7K999
Verify Tel emetry
Hps12FuncSt s DEG49170 AND=ZAZ7K999
Verify Tel emetry
Hps13FuncSt s DEG53170 AND=ZAZ7K999
Verify Tel emetry
Hps14FuncSt s DEG57170 AND=ZAZ7K999
Verify Tel emetry
Hps15FuncSt s DEG61170 AND=ZAZ7K999
Verify Tel emetry
Hps16FuncSt s DEG65170 AND=ZAZ7K999
Verify Tel emetry
Hps17FuncSt s DEG69170 AND=ZAZ7K999
Verify Tel emetry
Hps18FuncSt s DEG73170 AND=ZAZ7K999
Next Step:
17 Swi t ch OFF redundant HPS? yes 18
no 19
WARNING:
If it is necessary to switch OFF more than one redundant HPS
the procedure must be called more times.
Next Step:
18 Cal |l procedure to switch OFF redundant HPS 19
Execut e Procedure:
H CRP_TCS HPRO
Redundant HPS switch OFF
Next Step:
19 Swi t ch OFF nom nal HPS? yes 20
no END
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Last Checkin:

06/ 07/ 09 Page 12 of 13




Doc No. : PT- HMOC- OPS- FOP- 6001- OPS- QAH
Fop Issue : 3.0
| ssue Date: 13/ 04/ 10

Swi t chover fromR to N TMIC

(s

-CSa

{ HERSCHEL

43F£1Anu3(§!l9

—

—

-

7

File: H CRP_EPS_IFRN. xls
Author: E. Picallo
St ep
No. Ti me Acti vity/ Remar ks TC/ TLM Di spl ay/ Branch
WARNING:
If it is necessary to switch OFF more than one nominal HPS
the procedure must be called more times.
Next Step:
20 Cal | procedure to switch OFF noninal HPS END
Execut e Procedure:
Nomi nal HPS switch OFF
[End of Procedur €
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