
CHANDRAX-ray Center 60 Garden St., Cambridge Massa
husetts 02138 USAMEMORANDUMDate: July 21, 2006From: SOT ACIS OPS TeamTo: CXCDS,ARCOPS,CUSSubje
t: OBSCAT and SACGS Changes to Allow the Use of Optional CCDsFile: OCAT_SACGS_v1.0.1.texVersion: 1.0.11 Introdu
tionThe ACIS Power Supply and Me
hanism Controller (PSMC) has been operating at higher temperaturesas the S
ien
e Instrument Module (SIM) has been getting warmer over the 
ourse of the mission. ThePSMC temperature ex
ursions are most pronoun
ed when the spa
e
raft pit
h angle is between 45 and60 degrees. The DEA side A Power Supply board in the PSMC (1PDEAAT) has been approa
hing itsYellow High limit of +57.0 C when the spa
e
raft attitude is in this range. For a more detailed dis
ussionof these ex
ursions, see the memo: \http://as
.harvard.edu/a
is/memos/psm
 numCCDs.ps". Under
urrent thermal 
onditions and assuming an initial temperature for 1PDEAAT of less than +30 C,observations at pit
h angles less than 60 degrees whi
h are longer than � 50 ks and whi
h 
onsumemaximum power within ACIS (6 CCDs 
lo
king) are likely to approa
h or ex
eed the Yellow Highlimit for 1PDEAAT. The time to rea
h the limit is obviously less/more if the initial temperature ishigher/lower. We expe
t these times to de
rease as the SIM temperatures 
ontinue to in
rease.2 Changes in the OperationsIn order to prevent 1PDEAAT from ex
eeding its Yellow High limit, it will be ne
essary to restri
t theamount of time the spa
e
raft will spend at pit
h angles between 45 and 60 degrees and/or to redu
ethe ACIS power 
onsumption while at su
h pit
h angles. There are three ways in whi
h this 
an bea

omplished:1. If multiple pit
h angles are possible for a given observation, s
hedule the observation at pit
hangles larger than 60 degrees.2. If an observation must use 6 CCDs and the observation 
an only be exe
uted at a pit
h angle ofless than 60 degrees, split the observation into shorter pie
es.3. Redu
e the number of CCDs operating for the observation3 Changes in the Spe
i�
ation of ObservationsIn order to provide ACIS Ops and SOT MP with the information ne
essary to implement item threelisted above, it would be ne
essary to in
lude additional information for ea
h observation in the OB-SCAT. Spe
i�
ally, the number of required and optional CCDs for an observation would need to bein
luded. The observer will need to spe
ify the number of required and optional CCDs for ea
h obser-vation. 1 / 5



Changes for Optional CCDsThis 
hange a�e
ts at least seven areas: 1) the Observation Catalogue (OBSCAT), 2) the ACISCommanding software (SAGCS), 3) the SOT MP s
heduling SW and OR format, 4) Veri�
ation andValidation (V&V), 5) ChaSer/WebChaSer, 6) the MIT \get-obsid" web pro
edure and 7) the RPSforms.4 Proposed Changes to OBSCATHere we present a qui
k summary of the proposed 
hanges followed by a more detailed dis
ussion.The proposed 
hanges to the OBSCAT are:1. Create a new parameter 
alled \Dropped Chip Count"2. Change the allowed entries for the individual CCD spe
i�
ations to be \Y", \N", and \O#"3. Remove the \Standard Chips" parameter.The starting assumptions for the 
hange are:1. The observers will be allowed to spe
ify Required, Optional and O� CCDs.2. Observers may request a total of up to 6 Required or Optional CCDs, at least one of whi
h mustbe Required. Up to 9 CCDs 
an be requested as O�.3. ACIS Ops and/or USINT will have the authority to 
hange the Optional CCDs to O� if thethermal predi
tions indi
ate that the Yellow limit for 1PDEAAT will be violated.4. FAST TOOs and DDTs will 
ontinue to follow the 
urrent rules of needing to use an existingSI MODE.This leads to a 
hange in OBSCAT parameters. There is 
urrently a parameter for every CCD whi
h
an be \Y" for On and \N" for O�. The valid entries for this parameter should be 
hanged to :� \Y" for required� \O#" for optional and the number \#" (1 through 5) of the CCDs in the order that the observerwants to have the CCDs turned o�. For example, O1 would be the �rst optional CCD meaningthat it should be the �rst optional CCD to be turned o�� \N" for NO, the CCD is required to be o�� The \Standard Chips" 
ag should be removed. This parameter no longer works with the new
hanges.In addition to this 
hange, a new parameter will be added: \Dropped Chip Count". This parameterre
ords the number of CCDs that are dropped to 
reate the SI Mode used on board and must be set to
reate an SI Mode. This is set to \0" as a default and only 
hanged if an optional CCD(s) needs to bedropped to maintain safe operating temperatures for ACIS.These new parameters are subje
t to the following rules:� Legitimate values for \Dropped Chip Count" are 0..5, default 0.� CCD �elds are \Y", \N", and \O1" through \O5". 2 / 5



Changes for Optional CCDs� No more than a total of 6 CCD �elds 
an 
ontain \Y" or \O#".� At least one �eld must 
ontain \Y".� Optional \O#" values must be unique and start at \O1". Gaps are not permitted, i.e., if \O3" isassigned, so must \O1" and \O2".This approa
h will provide:� A re
ord of the original request from the observer,� A re
ord of the �nal 
on�guration exe
uted on the spa
e
raft,while requiring only one new parameter in the OBSCAT and one 
hange in allowed values for anotherparameter.This approa
h will require at least the following 
hanges to SW:� SACGS will need to 
hange to read the \dropped 
hip 
ount" and a

ept \O#" as valid parame-ters.� SACGS will need to interpret \O#" as the CCD should be turned on unless the \dropped 
hip
ount" ex
eeds zero. In that 
ase, the O# is interpreted as the CCD that should be turned o�for the �rst N optional 
hips where N is spe
i�ed in the \dropped 
hip 
ount". For example, if\dropped 
hip 
ount"=2, the CCDs identi�ed as \O1" and \O2" will be turned o�.� V&V will also need to make these 
hanges to allow for the 
orre
t 
he
king of parameters.NOTE: SACGS would still generate/assign only one SIMODE per observation4.1 ImplementationThe above 
hanges would need to work with s
heduling. This involves 
areful 
ommuni
ation betweenFOT MP, SOT MP, USINT and ACIS Ops. Note this pro
ess is to be followed in all 
ommand loadswith observations in
luding fast TOOs as observations may move temporally and 
ause a 
hange in thethermal 
onditions.1. SOT MP would a

ess the information on number of required CCDs when generating the LTSand attempt to minimize the number of observations whi
h have 6 CCDs operating for durationslonger than the maximum allowed for the given pit
h angle. (Notes: 1. Currently this applies onlyto pit
h angles 45 to 60 degrees. 2. Depending on the predi
ted starting temperature in the a
tuals
hedule, ACIS still may not be allowed an uninterrupted observation with 6 
hips operating.)In addition, the OR shall in
lude the information on optional CCDs for ALL observations. Thiswill pass the information needed in the next item to FOT MP.2. As the preliminary s
hedule is laid out (and presumably before running through the OFLS, TBD),the FOT MP shall take 
ognizan
e of optional 
hips and may 
onsider them as dropped in orderto lay out a s
hedule with does not violate thermal guidelines. Any 
hanges to 
hip 
on�gurationwould be determined by FOT MP and reported in the preliminary s
hedule for the ACIS Opsteam to take a
tion.
3 / 5



Changes for Optional CCDs3. ACIS Ops would 
hange the Dropped Chip Count parameter to redu
e the number of operatingCCDs and re-assign the SIMODE with fewer CCDs operating. The ar
hive would be 
hanged toallow the ACIS Ops team to have the permission to 
hange the Dropped Chip Count parameter.ACIS Ops would 
onta
t the USINT personnel for this observation to alert the observer to the
hange.(Note: This item is open for dis
ussion as to if the observer is noti�ed a priori or postfa
to in the V&V report.)SOT MP will need to use a s
ript to be provided by ACIS Ops to identify possible thermal violations.FOT will supply ACIS Ops with updated thermal predi
tions at TBD intervals.Table 1 is an example of the 
ommuni
ation time line between the di�erent CXC groups. We usethe July 24, 2006 
ommand load as the example.DATE Event Comments03JUL06 preliminary OR list released Min and max pit
h angles known,ACIS Ops and/or SOT MP IDs observationswhi
h are likely to violatethermal limits in
ludingpool targetsOptional CCDs are in
luded forall ACIS observations in the OR.10JUL06 Final OR list released ACIS Ops and/or SOT MP 
he
kobservations whi
h have beenadded sin
e preliminary ORlist12JUL06 preliminary s
hedule released sequen
e of observations known,FOT thermal model has been runand a predi
tion of temperaturesfor the week generated,observations whi
h violatethermal limits identi�ed,de
ision to drop a CCD orsplit the observation is made by FOT MP12JUL06 ACIS Ops makes OBSCAT 
hange ONLY IF NECESSARYOR a new OR list generated with splitobservation13JUL06 ACIS Ops builds new SIMODE or ONLY IF NECESSARYassigns an existing one14JUL06 revised s
hedule released ONLY IF NECESSARY,ACIS Ops and FOT verify thattemperatures are notpredi
ted to ex
eed limits14JUL06 Post-�nal OR list released ONLY IF NECESSARY17JUL06 release of A produ
ts �nal 
he
k on predi
tedtemperatures21JUL96 load approved SOE �le ar
hived24JUL06 load starts exe
ution on spa
e
raftTable 1: Example Time line for ACIS/FOT/SOT mission planning 
oordination. 4 / 5



Changes for Optional CCDs4.2 Open Implementation Issues1. ACIS Ops and SOT MP need to tra
k res
heduled observations. For example, an observationmight be s
heduled at a bad pit
h, but the observation 
ould be postponed to a later time whenthe pit
h is better and vi
e-versa.2. ACIS Ops and SOT MP need to monitor pool targets and adjust SI Modes in the preliminary ORlist if ne
essary.3. ACIS Ops needs to 
ontinue the analysis on thermal time 
onstants for predi
ting possible thermalviolations.5 Time 
onstraintsIt is desirable to in
orporate these 
hanges in time for the AO 8 ingest.6 Referen
esDepasquale, J. \PSMC Thermal Studies", Chandra Memo, June 21, 2006.\http://as
.harvard.edu/a
is/memos/psm
 numCCDs.ps".
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