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HAWC Technical and
Programmatic Management

Arlin Bartels, Instrument Manager,
GSFC
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Program organization chart reworked to 4
reflect true working arrangement s a1

« Full-time Project Manager

installed DT
* Project Manager co-ordinates o
Systems Engineering IPT '
« Electronics IPT absorbed into ' | M,g *
Cryo, Opto-mechanical, and Sy rgheemaPT || T || Qe
Detector IPTs ; — : —
° SOFI A Interface and C%E%ZQ\TE%LPT N%E{E\;\fﬁda GEE?%EEE?} B;ﬁgﬁ%‘g;m

Airworthiness IPTs absorbed
into Systems Engineering IPT

e Subsystem IPTs have shared
leads (one at each institution)



Snatn‘sﬁi:!rir Db

-

mmq(\ﬁir INFrareq Astronomy

Technical Management
Approach



HAWC is successfully implementing g s
a true IPT approach o s

IPT: “Integrated Product Team”
Subsystem IPT leads:

— Responsible for all aspects of delivering a working subsystem
(design, fab, test, schedule, budget, documentation, quality control)

— Leads have supplied subsystem grass-roots budgets and schedules

— Worked with Systems Engineering IPT to establish subsystem
requirements as described in PIP

Systems Engineering [PT:
— Establishes ICDs between subsystem IPTs
— Makes performance trades between subsystems

Science IPT:

— Responsible for science community outreach

— Responsible for verifying end-item performance and science user
documentation
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Top level hardware requirements flow e,

down into the design, fab and test

[~/
of HAWC hardware

HAWUC life cycle, from science

Requirements definition to

hardware delivery

Top Level Science

Interface
Control Drawings

Requirements
. A J
(Level 20System ” System Rgqmts
Hardware Rqmt(3 Traceability Matrix
v
IPT derived
design reqmts
v
IPT Hardware
desi v
e Hardware design
v documentation
IPT hardware
; v
fab, ass@ and test G
v and procedures
System level
integration and test h 4

_<

TestReports

v

End -Item D ata Package

Distributed Systems Engineering approach
has been successfully implemented

Science Requirements definition
complete

System Level performance
requirements definition complete

Subsystem Level hardware
performance requirements
flowdown complete

Subsystem Level software
performance requirements
flowdown 1n progress

ICD development in progress
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Working relationship between UC and
GSFC has been formally documented

« Statement of Work has been signed by both UC
and GSFC

» Covers period of performance 9/30/97 — 9/29/01

* Broken out by IPT:
— Defines tasks to be completed within each IPT

— Defines institution/organization responsible for each
task within an IPT

— Doubles as Work Breakdown Structure (WBS)
dictionary

— Doubles as Receivables/Deliverables List



Budget agreement between UC
and GSFC has been reached

« HAWC budget distribution between member
institutions 1s complete

* Financial structure 1s in place
— Resource analysts 1n place at UC and GSFC

« Total budget: $3.5M
— UC portion: $2.000 M
— GSFC portion: $1.029 M
— RIT portion:  $471 K

 Management arrangements between GSFC and
NASA-Ames are 1n place



Overall HAWC budget and
spending profile are in good shape™

e “Grass-roots” costing exercise performed by IPT
leads subsequent to PDR (12/98) still vahd

* Recent design revisions have reduced complexity

* Prior to CDR, the costing exercise will be repeated
as an “estimate-to-complete” to ensure that each
IPT 1s still on track per original budget.

— Adjustments will be made as required within original
budget

* Spending profiles at UC, GSFC, and RIT currently
on track
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ensure on-time delivery

HAWC schedule (portion)

*  Schedule is used as a program plan, not just a
progress tracking vehicle

. Includes tasks at all three institutions

*  Baseline schedule has been established
against which progress will be measured and
reported

*  GSFC planners will provide routine informal
milestone reporting to UC, RIT, and SOFIA

«  Current delivery schedule is lean but
achievable

e 43 days management reserve against 9/30/01
delivery

*  Total number of items currently tracked: ~
500

* Items designated as “program milestones™: 68

e Critical path:

EEEEEEEREERE
*  Primary: Detectors o T
i o E— . coner LA
* Secondary: Software === | HMCA

* Tertiary: Cryostat
. Schedule includes airworthiness milestones



Program Milestone  gmwsas
Schedule

NOTE: “LATE FINISH DATE” MILESTONE SCHEDULE

Activity Activity Late Late Orig | Rem | Total 1998] 1990 T 2000 T 2001
Sl ol [ oz [ @3 | o1 [ a2 03 [ o4 [ o1 [ q Q3
14MAY99
Recelve Magnet from Amer. Magnatics | Jimaveoal 0 | ol | A
05AUG99
DT166 |Hire Mechanical Engineer-Becky Derro Code 544 osauGeaa [ [ o [ o | hd
01DEC99
Recelve Revised Oplics Prescrfrom UofC(shuitar) || [ o | o] | @
16FEBOO
OM149  |Update Optics Prescription from U of C 1 T+ o | B
25APRO00
[Dres TDesign Approval by 563 J20APR00_J25APR00 | 5 | 4| 72] 5
Design of External Cal Source Assy 10APROD  [28APROO Ay
Wayne Smith Becomes Available &
Receive Subsystem Interface Descriptions 28APROO L
CH058 01MAY0o* Jozmavoo | 2 | 2l 0] x
15MAY00
EL200  |Design Pre-Amp/ADC Boards due 12/8 08NOV9aA [1sMavoo | 1o [ 8] 109] A—
12JUL00 I
Specily Filters(20-25 types) (Tim Renick) UsC 22NOV99A [120uto0 | 40 | 40 108]
14JULOO
Design Dewar Shipping Container 0JUNDD*  [14JULDD F o4
Dev Design Mechanical Crtrd Sys Alfonzo [2/29) 11APROD  [14JULDO i —
Develop Deslgn Mechanical Contral Sys (UaC) 2BAPROO |14JULDO i —
Review Design Mechanical Control System 21JULDD &
HReviaw Design Mechanical Control Sys (UoC) 21JULDD &
27JULOO
Fabricate Chopper Cal Scurce Boards 29JULon 27JULo0 - &
10AUGO0
EL422  |Fab Temp Loop, Power Supply & Bias Circuils 28JuL00  [10auGoo | 1o [ 10| 108] 47
21AUG00
151 Fabrication Run of HAWC Detector Implants OEMAYOO  |21AUGOD Sy
Fabricate JFET Box O5JUNDD  [21AUGDD f —
Fabricate J-FET Bridge Chips 05MAY0O  [21AUGDD e
Design Suspension Sys-Kevlar StrapsJackson 12113 |01OCTS8A |05SEPOD <
NcRoss  |Certified Materials (Procurement) 22AUG00[0sSEPOD | 10 | 10| 68 &7
IDT133 Design HAWC & CSO Claw Structure Assy 18MAY00  [0BSEPOD 75 75| 74 f —
DT136 HAWC 8 CSO Claw Structure Assy Design Completed OSSEPOD ] 0 74 &
Project Start ozNOVeN | ST Late Bar ARG - eLyol
Brojact i Py —— NASA Goddard Space Flight Center
Datn Da o1DEces | e Critical Activity . . .
s S - High Res. Airborne Wideband Camera
[ —_— Milestone Schedule Layout
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Schedule, cont.

Activity Activity Late Late Orig | Rem | Total T998 T 2000 T
10 Description Finish | Dur [Dur [Floatl g4 [ g1 | @2 | @3 | a1 [ o2 [ @ [ o4 [ a1 [ @2 [ o3 |
19SEP00
07098 |assembie JFET Box Assy &=
22SEPOO
EL250  |Prototype Testing 254UG00  [22sePon | 20 | 20] 109 famr)
255EP00
OM188  |Aeview Dasign Mechanism 1 185EPD0  |25SEPOD 5| 152 A
OM124  |Review Design Mechanism 2 19SEPO0  [25SEPOD 5 &l 152 &
26SEP00
ADIDD  [Recelva Sall Pill from U of W (12/2 wia Adin) 265EPOD 6]
AD30T Characterize Magnet est due f11/24-Tuttle 20SEPOO  |26SEPOD 5 a8z &7
01NOVO0
[oM100  [Design Optical Bench ChuckiSal (2/3) 19NOYagA [01NOVOD v
D8NOV00
DT036  |HAWC PUD Folding 120CTO0  [0BNOVOD | 20 200 o rJ
DT171  |Fabricate Sharc&Hawc PUD Bridges 01AUGO0  JosNOVOD [ 70 70l 30 e
06DEC00
[Ovi131assembie Mechanism2 ——————122N0Va0_J06DEGO0 | 10 | 10| 88 v
12DEC00
D210 [install Heat Switch into Test Dewar 11DECD0  [12DECO0 | 2 [ 2[ 205 X
15DEC00
(G146 |Fabricate 41" Flange | 11DECO0_|150EG00 | 5 | 5| & x
21DECO00
EL304 |Fabricate Pre-Amp/ADC Boards 0BDECO0 [21DECO0 | 10 10] 149 57
EL384  |Fabricale Chopper Cal Source Boards 0BDECOD  |21DECO0 10 10| 109 &
22DECO00
EL40D  |Design Backplane 04DECOD  [22DEC00 &7
02JANO1
AD4D4  |Fabricate Thermal Straps (2 each) 17NOVO0  |02JANDT a0 30| 227
&=
o
ST
AW

EL450 Design Power Systam Componants 24NOVO0  |02JANDA 25 25| 248
09JANO1

[EL460 _|Design Power System Electronies __________|24Novoo_losJanot | 50 | 30| 245)
22JANO1

[OM700 itegrate Wochanisms fo Opical Bench | 21DECO0 _o2JANot | 20 | 20 63)
05FEBO1

07FEBO1

EL314 Test PrefAmp ADC Boards 25JANO O7FEBOA 10 10( 149 &7
EL334 Test Timing & Control Board 25JANI O7FEBM 10 10[ 139 fing
09FEBO1
[EL405 |inioorate Bakpians io Enclosurs ——|0gFEB01 [09FEBOT | 2 | 2] 109 =
13FEBO1
[EL150 _[Design Communications Intertace (Rick Shaferl __|08FEBOT_]i5FEBOT | 5 | 5 263 -
20FEBO1
OP106  [Mechaniem Optical Alignmant Verification 23JANO 20FEBOA 20 20 68 AT
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Program Milestone gmwsa
Schedule, cont.

Activity Activity Late Late | Orig |Rem Totall 008 0 I 000 I R
TS GRil=ly 4 @ [ o2 [ @3 | o1 | a2 @3 | @ [ a1 [ a2 | @3 |

01MARO1
[OM1 70 TDesign Weteting Truss JoiFEB01 JoivAR0 | 20 | 20| 292 5%
06MARO1
OM710 [ Test Mechanism with Coritrol System 21FEBO1  oeMaRo1 | 10 | 10| 68| &
08MARO1
Purchase Materials/Brackels/Lalches mm &
22MARO1

Closeout Dewar & Test 18JANOY  |22MAROY f o

Irtegrate Cal Ste, Camera,Gata Valve 1o Dewar 18MARDT  |22MAROY F

eliver Cryostat Assembly 1

Deliver C Assembl 22MARO ¢

Fabicate Dewar Shipping Gontainer 0aMARDT  |22MaRDY Foo
29MARO1
7106 iniegrate ADR onto Dewar Cold plete || s L
03APRO1
Software Subsystem Integration (Pass 4) 21MARD1  Jo3aPRO1 | 10 | 10] 68| &
10APRO1
v
19APRO1
IT104  [Integrate Optical Bench onto Dewar Cold Plate 30MARDT  [18APRO1 Foy
24APRO1
Integrate Deteetor Assy onto Dewar Caold Plate | o x
02MAYO01
DT058 | 1st Fabrication Run of CSO Detector Implants 17JANOT  [02MAYD1 [ e—
25MAY01
7119~ JFAA Veriicatin Test_———————_J21MaYo1_Jesmavor | & | 5| 0] L
04JUNO1
IT120  |Dewar Cold Functional Test 29MAY01 Jo4dumot | 5 | 8] 0 [ 4
09JULO1
125 ~Iship HAWG to Ames ——————————Toa)uio_Josuior | 5 | 5|0 4
20JUL01
DT081  |PUD Folding, CSO 22JUNDT [20JUL01 &5
28SEPO1

Deliver HAWE 1o SSMOC 4
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SUBSYSTEM TEST SYSTEM INTEGRATION - Activity Performed at UC

Activity Performed at GSFC

INTEGRATE INTEGRATE INTEGRATE Activity Performed at RIT
MFS AND CRY ADR AND CRY OMS AND CRY

—] INTEGRATE || ALIGNMENT
| OPTANDOMS AND TEST
FINISH
CRYOSTAT
INTEGRATION
m SYSTEM TEST
FINISH
B INSTRUMENT
FUNC / INTEGRATION INSTRUMENT
TEST FUNC & PERF
TESTS
$\ INTEGRATE
/ PCS AND DEL
INSTRUMENT
PERF TEST OPERATIONAL
PERF TEST ‘I’D"I’E?_ET AND
w/DEL PROTOTYPE

DELIVERY

TO SSMOC




Summary

 Action items and review committee 1ssues have
been resolved:
— Science Requirements definition complete

— System and Subsystem Level hardware requirements
established

— MOU between GSFC and UC 1n place
— Budget 1ssues resolved

« HAWC requests recommendation to move
forward into detailed design




