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1. SCOPE

This Triana Project document addresses specific customer agreements related to the enhancement of the Integrated Test and Operations System plus associated ground support equipment (ITOS+) in support of the Triana mission.  All other ITOS product development documentation can be found in the Triana ITOS Product Plan.

As part of this agreement, the ITOS team will provide engineering and technical support for the Integrated Test and Operations System (ITOS+) design, development, test, and maintenance to support s/c development, instrument development, integration & test, launch, and on-orbit operations.  In addition, support will be provided for the enhancement of the ITOS software in support of the Triana Science Operations Center (TSOC).  This includes image processing control as well as adding constraint checking capability to the existing image load editor.
ITOS+ includes the ITOS which provides command, control and monitoring capabilities, as well as the Spacecraft Command and Telemetry (SCAT) front-end which provides the interface between the raw spacecraft data and the ITOS.  The existing ITOS+ system used for SMEX will require modifications to meet Triana requirements.  

The SCAT system presently consists of a PC with a custom SCAT board, a bit synchronizer card, and a GPS synchronizer card installed, a Telemetry & Command Interface Box, a rear connector panel, and a patch panel.  For Triana, the SCAT board must be modified to include Reed-Solomon decoding.  For reliability sake, the patch panel and the T&C I/F box will be replaced by a  programmable custom card which will reside in the SCAT PC.  The card has been designed and a prototype has been partially assembled.  

The ITOS will require enhancements to support file transfers and VxWorks communication with the spacecraft, instrument development  and image processing control, ground station communication, data trending and analysis, and level zero processing.  In addition, the Web-based data server will be enhanced to provide more data viewing options including real-time plotting. 
2. ROLES AND RESPONSIBILITIES

The ITOS Lead Engineer shall be responsible for the Triana ITOS+ development and support from all phases of spacecraft development through early on-orbit operations.

3. ASSUMPTIONS

Technical, financial, and schedule information contained in this SIP has been prepared with the following assumptions:

· Manpower estimates are based on typical SMEX development and support levels required for FAST, TRACE, SWAS and WIRE.

· One MY = $130K

· FY 99 support begins 4/99

· All contractor support is on-site

· Launch is in April 2002
4. DELIVERABLES

ELEMENT
IMPLENTATION

APPROACH
QTY
HERITAGE
NEW DEVELOPMENT RISK

ITOS Hardware





ACS Lab Workstation
Buy
1
Commercial
NA



I&T Operator Console


Buy
1
Commercial
NA

RAID
Buy
1
SMEX-Lite
NA

Workstation Upgrades
Buy
1
Commercial
NA







SCAT Hardware





PC
Buy
3
Commercial
NA

SCAT Boards


Reuse
3
SMEX
NA

Bit Sync
Buy
0
Commercial/SMEX
NA

GPS Timecode
Reuse
3
Commercial/SMEX
NA







Patch Panel Card
Make
4
None
Medium













5. SCOPE OF HIGH RISK DEVELOPMENT EFFORTS

No high-risk development efforts identified

6. SUBSYSTEM JON NUMBERS

Hardware



584-359-06-08-70

584-359-06-08-89 (QSS Task)

Software



584-359-06-08-79

Workstation Maintenance

584-359-06-08-80

I&T Support



584-359-06-08-02

Instrument Support


584-359-06-08-02





584-359-02-01-01 (TSOC)
Ops Support



584-359-06-08-02

7. MANPOWER REQUIREMENTS (SUMMARY)

SUPPORT LEVEL AGREEMENT
FY 99

(MY)
FY 00

(MY)
FY 01 (MY)
FY 02 (MY)
FY 03 (MY)
FY 04 (MY)

Civil Service







/ITOS Lead Engineer
.5
.6
.5
.4
.2
.2

S. Orsborne/SCAT Lead Engineer
.6
.6
.4
.3
0
0









SUBTOTAL
1.4
1.5
0.9
0.7
0.2
0.2

Contractor Support















I&T Development/Support
1.25
1.5
2.0
1.5
0
0

Instrument Development/Support
.25
.5
.5
.5
0
0

Ops Development/Support
.75
1.0
1.5
1.0
.1
.1









SUBTOTAL


4.25
5
4
3
0.1
0.1

TOTAL
5.65
6.5
4.9
3.7
0.3
0.3

NOTE:  All contractor support is on-site.


Assumes April 2002 launch and Ops support through 2004.

Ground System Engineer is now a civil servant (Chris Hoffman)

Contractor support includes general system administration (used to be separate line item)

Teresa LaFourcade is no longer working in our group.
8. FISCAL REQUIREMENTS (SUMMARY in $K)

SUPPORT LEVEL AGREEMENT
JON
FY
99
FY
00
FY
01
FY
02
FY 03
FY 04










HARDWARE
584-359-06-08-70

584-359-06-08-89 (QSS Task)
290
40

15
0
0
0
0



0
0





WORKSTATION MAINTENANCE
584-359-06-08-80
16
0
0
0
0
0

I&T SUPPORT
584-359-06-08-02
584-359-02-01-01 (TSOC)
225
325
260
195
0
0

INSTRUMENT SUPPORT
584-359-06-08-02
25
65
157.4
79
14
8

OPS SUPPORT
584-359-06-08-02
75
130
195
130
13
13

TOTALS

631
575
612.4
404
27
21

NOTE: Assuming $130K per manyear.


Assumes April 2002 launch and ops support for FY03 and FY 04.
The TSOC development is included under instrument support per discussion w/Bob Schweiss.  The TSOC portion is as follows: FY01 = $92.4K, FY02-FY03 = $14K, FY04=$8K.
APPENDIX A  WORK BREAKDOWN STRUCTURE (WBS)

SUBSYSTEM JON
WBS ELEMENTS


1000   ITOS+ HARDWARE

1100 SCAT FRONT-END

1101 DESIGN

1102 FAB

1103 TEST

1104 DOCUMENTATION

1200 PATCH PANEL

1201 DESIGN

1202 FAB

1203 TEST

1204 DOCUMENTATION


2000 ITOS+ SOFTWARE

2100 SCAT

2101 DESIGN

2102 CODE

2103 TEST

2104 DOCUMENTATION

2200 ITOS I&T

2200 DESIGN

2201 CODE

2202 TEST

2203 DOCUMENTATION 

             2300 ITOS INSTRUMENT

                     2301 DESIGN

                     2302 CODE

                     2303 TEST

                     2304 DOCUMENTATION

             2400 ITOS OPS

                     2401 DESIGN

                     2402 CODE

                     2403 TEST

                     2404 DOCUMENTATION

            2500 NETWORK & SYSTEM ADMIN
            2600 GSE SUPPORT

                   2601  SUBSYSTEM TESTING

                   2602  TEST AND EVALUATION

                   2603  INTEGRATION AND TEST

                   2604  LAUNCH AND EARLY ORBIT

                   2605  MISSION OPERATIONS





4000  WORKSTATION MAINTENANCE


5000  PROJECT SUPPORT

         5100  WEEKLY STATUS MEETING

         5200  REQUIREMENTS REVIEWS

         5300  TRADE STUDIES & SHORT FUSE ISSUES

         5400  PEER REVIEWS

                  5401  PREPARATION

                  5402  PRESENTATION

                  5403  RESPONSE TO ACTIONS

         5500  SDR REVIEW

                  5501 PREPARATION

                  5502 DRY RUNS

                  5503  PRESENTATION

                  5504  RESPONSE TO ACTIONS

         5600  PER REVIEW

                  5601  PREPARATION

                  5602  DRY RUNS

                  5603  PRESENTATION

                  5604  RESPONSE TO ACTIONS

         5700  PSR REVIEW

                  5701  PREPARATION

                  5702  DRY RUNS

                  5703  PRESENTATION

                  5704  RESPONSE TO ACTIONS

APPENDIX B SCHEDULE

MILESTONE
START DATE
FINISH DATE





PATCH PANEL SOFTWARE

     DESIGN

     CODE

     TEST

     DOCUMENT
02/08/00

02/16/00

02/23/00

03/01/00
02/15/00

02/22/00

02/29/00

03/30/00

PATCH PANEL HARDWARE

      DESIGN/LAYOUT

      FABRICATE

      TEST

      DOCUMENT 
03/15/99

02/02/00

04/16/00

01/15/00
02/29/00

03/30/00

04/12/00

04/30/00

ITOS SOFTWARE

      BUILD 1 (DEVELOPMENT,TEST,& DELIVERY)

            FILE UPLOAD TO S/C

            FILE DOWNLOAD TO S/C

       BUILD 2 (DEVELOPMENT,TEST,& DELIVERY)

            VXWORKS SHELL INTERFACE (TERMINAL)

            IMPLEMENT ARRAY DATA TYPES

             S/C SCRIPT MONITORING

       BUILD 3 (DEVELOPMENT,TEST,& DELIVERY)

              TBS
03/02/99

03/31/99

01/01/00
03/30/99

06/30/99

04/01/00

ACS LAB INSTALLATION
04/01/99
04/16/99

C&DH LAB INSTALLATION
04/01/99
04/16/99

ITOS/SPACECRAFT SIMULATOR
03./15/99
08/13/99

DELIVER ITOS TO EPIC INSTRUMENTERS



DELIVER ITOS TO OPS (JOHN CATENA)



S/C I&T INSTALLATION
01/12/00
01/19/00

SUPPORT  INTEGRATION AND TEST
01/26/00
01/02/01

SUPPORT LAUNCH & EARLY ORBIT
04/01/01
05/01/01

SUPPORT MISSION OPS
05/01/01
04/01/03

APPENDIX C DETAILED FINANCIAL REQUIREMENTS

SUPPORT LEVEL AGREE-MENT
JON
FY01 ($K)
FY02 ($K)
FY03 ($K)
FY04 ($K)

H/W
584-359-06-08-70

584-359-06-08-89

















S/W
584-359-06-08-79

















WRKSTN MAINT
584-359-06-08-80

















I&T SUPPORT 
584-359-06-08-02
65
65
65
65
65
65
65
0
0
0
0
0
0
0
0
0

INSTR SUPPORT
584-359-06-08-02
584-359-02-01-01 
39.35
39.35
39.35
39.35
19.75
19.75
19.75
19.75
3.5
3.5
3.5
3.5
2.7
2.7
2.7
0

OPS SUPPORT
584-359-06-08-02
48.75
48.75
48.75
48.75
32.5
32.5
32.5
32.5
3.25
3.25
3.25
3.25
3.25
3.25
3.25
3.25

SUB

TOTAL

153.1
153.1
153.1
153.1
117.25
117.25
117.25
52.25
6.75
6.75
6.75
6.75
5.95
5.95
5.95
3.25

TOTAL

612.4
404
27
21.1

NOTES:

Assuming $130K per manyear.

Assumes April 2002 launch and ops support for FY03 and FY 04.
The TSOC development is included under instrument support per discussion w/Bob Schweiss.  The TSOC portion is as follows: FY01 = $92.4K (already obligated), FY02-FY03 = $14K, FY04=$8K.
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