
GLAST LAT Project Technical/Cost/Schedule Review 12/01/05

4.1.9 - Integration and Test 1

GLAST Large Area Telescope: GLAST Large Area Telescope: 
I & T  Input to Monthly 

Technical/Cost/Schedule Review
12/1/05

Ken Fouts
SU-SLAC

Subsystem Engineering Manager

kfouts@slac.stanford.edu
650-926-2553              

GammaGamma--ray Large ray Large 
Area Space Area Space 
TelescopeTelescope



GLAST LAT Project Technical/Cost/Schedule Review 12/01/05

4.1.9 - Integration and Test 2

Last Month's Accomplishments (1 of 3)Last Month's Accomplishments (1 of 3)

• Management
– Completed Phase 0 IRR/TRR
– Supporting Environmental Test Planning
– Tracking hardware shortages for LAT integration.

– ELX Boxes
• IFCT 

– Integrated flight PDU
– Installed all +Z fly away instrumentation
– Completed optical survey
– Bonded downspout heatpipes
– Integrated the ACD
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4.1.9 - Integration and Test 3

Last Month's Accomplishments (2 of 3)Last Month's Accomplishments (2 of 3)

• SVAC
– Preparing for full LAT tests (Phase 1 and 2)

– Finalizing muon collection definition for system test.
– Continued work on infrastructure for LAT data analysis.
– Working with Online and Offline to prepare cosmic ray 

data analysis.
– Working with ISOC to provide data quality monitoring.
– Working with ACD and SAS to develop code for ACD 

calibrations.
• Online

– Developing LICOS scripts for system level test (Phase 1 
and 2).
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4.1.9 - Integration and Test 4

I&T ActivitiesI&T Activities

Grid thermocouple wires

X-LAT Plate fitcheck

16 towers in the grid

ACD Installation
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4.1.9 - Integration and Test 5

Steps to Ship to NRLSteps to Ship to NRL

• Phase 0 – Hardware check out
– Hardware

• ACD
• Flt PDU, Flt GASU (EM GASU), Flt Cables, EMI Skirt, no SIU/EPU

– Software
• LATTE 4

– Exit
• Successful LATTE 4 CPT

• Phase 1 – Software check out
– Hardware

• Flt PDU, Flt GASU (EM GASU), 2 (1) Flt SIU, 3 (2) Flt EPU, VSC, Control/Pwr Racks
– Software

• FSW, VSC, LICOS, Configuration Database
– Exit

• Successful LICOS CPT
• Phase 2 – Run for the record

– Hardware
• Full complement of flight hardware (See Above)

– Software
• Flight release of FSW, VSC, LICOS, Configuration Database

– Exit
• Successful LICOS CPT, SVAC, E2E, Verification w/SIIS
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System Test PlanSystem Test Plan
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I&T Summary PlanI&T Summary Plan

ID Task Name Start Finish Baseline Start Baseline Finish

1 Detector Modules Installation and Test 9/21/05 12/12/05 9/21/05 11/25/05
2 Receive/prep modules for 4 bays 9/21/05 10/4/05 9/21/05 10/4/05
3 Install bays 10,11,14,15 9/28/05 10/4/05 9/28/05 10/4/05
4 12-bay LAT CPT (TKR & CAL) 10/5/05 10/11/05 10/5/05 10/11/05
5 Receive/prep modules for 4 bays 10/5/05 10/14/05 10/5/05 10/14/05
6 Install bays 6,7,2,3 10/10/05 10/18/05 10/10/05 10/18/05
7 16-bay LAT CPT (TKR & CAL) 10/19/05 11/21/05 10/19/05 11/11/05
8 ACD/GASU/PDU Integration 10/31/05 12/5/05 10/31/05 11/18/05
9 LATTE4 LAT CPT, trigger, SVAC 12/6/05 12/12/05 11/21/05 11/25/05
10 LICOS/FSW Installation and Test 10/31/05 1/2/06 10/31/05 12/16/05
11 Mobile rack assembly & test 10/31/05 11/11/05 10/31/05 11/11/05
12 FSW EGSE installation 11/29/05 12/19/05 11/14/05 12/2/05
13 LICOS Installation 12/13/05 12/19/05 11/28/05 12/2/05
14 Flight SIU installation 12/5/05 12/9/05 12/19/05 12/20/05
15 LICOS LAT CPT, SVAC, E2E 12/20/05 1/2/06 12/5/05 12/16/05
16 System Test 1/3/06 2/10/06 12/19/05 1/30/06
17 LICOS LAT CPT, SVAC, E2E 1/3/06 1/23/06 12/21/05 1/10/06
18 Cross-LAT plate installation 1/24/06 1/26/06 1/11/06 1/13/06
19 Light-tight tests 1/27/06 2/2/06 1/16/06 1/20/06
20 Pre-Ship Review 2/3/06 2/3/06 1/23/06 1/23/06
21 Ship to NRL 2/6/06 2/10/06 1/24/06 1/30/06
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4.1.9 - Integration and Test 8

Roadmap to ACD Integration and TestRoadmap to ACD Integration and Test

Install Flight 
PDU

LAT-DS-02563

Install Flight 
PDU

LAT-DS-02563
Install EM GASU
LAT-DS-02563

Install EM GASU
LAT-DS-02563

Complete Grid 
Thermal Control 

Installation
LAT-DS-01580

Complete Grid 
Thermal Control 

Installation
LAT-DS-01580

Safe to Mate 
Flight Cables for 
PDU/GASU/ACD
LAT-PS-07575

Safe to Mate 
Flight Cables for 
PDU/GASU/ACD
LAT-PS-07575

Bond Downspout 
Heatpipes and 
Fitcheck X-LAT 

Plate
LAT-PS-04911

Bond Downspout 
Heatpipes and 
Fitcheck X-LAT 

Plate
LAT-PS-04911

Install 
Instrumentation 
Accels and TC’s
LAT-DS-02563

Install 
Instrumentation 
Accels and TC’s
LAT-DS-02563

16 Tower LAT 
Optical Survey
LAT-MD-00895

16 Tower LAT 
Optical Survey
LAT-MD-00895

16 Tower 
CPT w/ACD
16 Tower 

CPT w/ACD
ACD Integration
LAT-PS-07240

ACD Integration
LAT-PS-07240

Install Flt GASU
LAT-DS-02563

Install Flt GASU
LAT-DS-02563

Critical steps have been identified and are in the current I&T planCritical steps have been identified and are in the current I&T pCritical steps have been identified and are in the current I&T planlan
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I&T I&T NCRsNCRs by Month Open/Closed Statusby Month Open/Closed Status
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4.1.9 - Integration and Test 10

Upcoming I&T EventsUpcoming I&T Events

– ACD I&T Receiving Tests (Complete)
– Shear plate and cable tray installation for 8 towers (Complete)
– STR #35 CAL re-trigger characterization (Complete)
– TKR (2) Receiving (Complete)
– Complete 10 tower LPT’s (Complete)
– Install and test 11th and 12th towers (Complete)
– Install and test 13th and 14th towers (Complete)
– Install and test 15th and 16th towers ECD (Complete)
– Install test instrumentation (accels, T/C’s) ECD (Complete)
– Complete mechanical assembly (EMI skirt, downspout H/P’s, 

bulkhead brackets, etc.) (Complete)
– Install and Test ACD ECD 11/9 12/9
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4.1.9 - Integration and Test 11

I&T Detail Schedule (1 of 2)I&T Detail Schedule (1 of 2)
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4.1.9 - Integration and Test 12

I&T Detail Schedule (2 of 2)I&T Detail Schedule (2 of 2)
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4.1.9 - Integration and Test 13
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4.1.9 - Integration and Test 14

GammaGamma--ray Large ray Large 
Area Space Area Space 
TelescopeTelescope Cost/Schedule Reports for Cost/Schedule Reports for 

PresentationPresentation
4.1.9 Integration & Test4.1.9 Integration & Test

October 2005 Month EndOctober 2005 Month End
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4.1.9 - Integration and Test 15

Level 3 Milestone CountLevel 3 Milestone Count
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4.1.9 - Integration and Test 16

Level 3 Milestone ListLevel 3 Milestone List

N Activity
Description

Baseline
Finish

-2m
Var

-1m
Var

l Bsln
Var

Early
Finish

4.1.9 I&T

Start 2 Tower Comprehensive 04/20/05 -3 -3 -3 04/25/05A

Start 4 Tower Comprehensive 05/12/05 -12 -12 -12 05/31/05A

Start 8 Tower Comprehensive 06/20/05 -33 -33 -33 08/05/05A

Online FU S/W Final Release-I&T to 07/14/05 0 0 0 07/14/05A

Start 16 Tower Comprehensive 09/07/05 -23 -28 -30 10/19/05A

LAT Ready to Ship to NRL for Env 12/20/05 -17 -13 -15 01/19/06

Ship LAT to NRL for Env Test 12/26/05 -30 -23 -24 01/22/06

LAT EMI/EMC Test 02/01/06 -43 -40 -40 03/13/06

LAT Sine Vibe 02/14/06 -9 -1 -1 02/15/06

LAT Acoustic Test 02/26/06 -29 -24 -24 03/22/06

LAT TVAC 04/15/06 -31 -26 -26 05/11/06

LAT Weight & CG 04/17/06 -38 -35 -35 05/22/06

Ship LAT to Spectrum Astro 04/23/06 -34 -31 -31 05/24/06

2005 2006
FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC JAN FEB MAR APR MAY JUNU

© Primavera Systems, Inc.

Run Date 11/22/05 13:40
Data Date 11/01/05

GLAST LAT PROJECT
Level 3 Milestones

Baseline Variance (Organized by Subsystem)

LT-DZ: Baseline Variance
FL-D4: AV: Level 3 Milestones

Report #10
Sheet 9 
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4.1.9 - Integration and Test 17

Milestone Variance ExplanationMilestone Variance Explanation

• Schedule Impact
– Delay in delivery to NRL

• Cost Impact
– Currently underrun

• Corrective Action
– None required
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4.1.9 - Integration and Test 18

Cost ReportCost Report

Reporting Cost Incurred/Hours Worked Estimated Cost/Hours to Complete Estimated Final Unfilled
Category Cost/Hours Orders

During Month Cum. to Date Detail Balance of Contractor Contract Outstanding

Actual Planned Actual Planned NOV05 ATCOMPLET Contract Estimate Value

4.1.9 INTEGRATION & TEST

4.1.9.1  I&T MANAGEMENT 52 51 1,337 1,405 52 350 67 1,806 1,806 1

4.1.9.3 INSTR OPS COORDINATOR 0 0 31 31 0 0 1 31 31 0

4.1.9.4 MECH GROUND SUPT EQUIP 5 29 2,120 2,127 24 0 8 2,151 2,151 99

4.1.9.5 ONLINE SOFTWARE 0 0 654 654 0 0 0 654 654 0

4.1.9.6 INTEG, FACILITIES, CONFIG & TEST 194 150 3,714 4,369 154 636 655 5,159 5,159 40

4.1.9.7 PARTICLE TEST 0 0 44 48 0 0 4 48 48 4

4.1.9.8 ENVIRONMENTAL TEST 73 213 668 960 273 1,012 292 2,246 2,246 27

4.1.9.9 SCIENCE VERif, ANALYSIS & CALIBRATION 0 0 300 300 0 0 0 300 300 0

4.1.9.A I&T MISSION SUPPORT 0 0 0 0 0 1,468 0 1,468 1,468 0

CAPW[3]Totals: 324 443 8,868 9,894 502 3,466 1,026 13,863 13,863 171
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Cost Variance ExplanationCost Variance Explanation

• Why overrun/underrun?
– Underrun due to schedule delay.

• What will be done to correct?
– Working through holiday shutdown.
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4.1.9 - Integration and Test 20

FTE Report FTE Report 
(DOE/NASA(DOE/NASA--funded only)funded only)
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FTE Variance ExplanationFTE Variance Explanation

• Why overrun/underrun?
– Level of support has been adequate for current tasks

• What is the impact?
– Some schedule delay.

• What will be done to correct?
– Additional manpower has been identified and will be added.
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