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1.0 INTRODUCTION

This Contract Data Requirements List (CDRL) document defines the requirements for
deliverable documentation to be provided by the Landsat Data Continuity Mission (LDCM)
Contractor. Section 2.0 includes definitions and instructions for mailing and/or distribution.
Table 3-1 presents the CDRL item by item, with due dates, quantity, and media format. Section
4.0 provides the Data Item Description (DID), a description of each item and des s use, and
preparation information. Except where specifically indicated to the contrary, ormats and
drawing standards used shall be those normally used by the LDCM Contractgi.and/or by its

subcontractors.

1-1
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2.0 DEFINITION OF DUE DATES/MATURITY, DEFINITION OF CATEGORIES, AND

MAILING DISTRIBUTION INSTRUCTIONS

2.1

DUE DATES/MATURITY - RELATED DEFINITIONS

The following definitions apply to the "DUE DATE, MATURITY" column in Table 4-1. Unless

otherwise specified, deadlines are in working days.

(a)

Draft

(1

)

3)

3)

DUE DATE:

Design Review, Pre-Environmental Review, Pre-Sk
reviews). Electronic distribution to be delivereg
prior to review, unless otherwise stated.

As Generated, Update As Required (UA
addition, etc. Items that are critical to schedule,
transmitted to GSFC by facsimile or express mail
When available, an electronic 1 shall also be gt

Monthly: Submitted on month

: The complete, thorough submission of an item for approval, review, or
fhformation that, to the best of the contractor’s knowledge and intention, will not
require further revision or updates. However, this does not preclude updating if
later found to be necessary. Any updates shall require the same "approval/review'
process as was required for the previous submissions.

Current: The best up-to-date information available at the time.

2-1
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Other entries in the "DUE DATE, MATURITY" column are self-explanatory.

2.2 QUANTITY - RELATED DEFINITIONS

The quantities to be delivered shall be per the CDRL listing in column "Quantity (QTY)" in Table
3-1 of this document. If separate quantities are not specified for separate submlsswn due
date/maturity items, then the listed quantity applies to all submissions.

2.3 MEDIA - RELATED DEFINITIONS

The following definition applies to the ""MEDIA” column in Table 3- 14
H — Hardcopy(s) of this documentation shall be delivered to the Cg SFC Code
427. ’

E - Data items shall be delivered in electronic format to
unless otherwise noted in Table 3-1. Quantities refer to hard
Contracting Officer shall be notified of electronic submission o
Electronic deliverables shall be delivered in the following formats

the government: ’

sat specified web portal

, not electronic copies. The
elerable in writing.

ss otherwise approved by

Text Documents: PDF (sea gF ord
Presentations: PDF (search ) &
Spreadsheets: Microsoft Excé

Design Web Format (DWF) and PDF
PEG or current industry standard.
idily-available open standard (e.g., AVI, MPEQG)

R —For Rg# ies wall be made available at the review site for government
represengH . , this will be in addition to electronic copies being made available prior

If separate
items, then t

instructions are not specified for separate submission due date/maturity
distribution applies to all submissions.

24 CATEGORY - RELATED DEFINITIONS

The following definitions apply to "Submission Category (CAT)" column in Table 3-1. If separate
approval instructions are not specified for separate submission due date/maturity items, then the
listed approval instruction applies to all submissions.

2-2
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A Approval: Documents in this category require approval by the GSFC Contracting Officer’s
Technical Representative (COTR) prior to use by the contractor. Receipt by the Government
shall occur within the time specified in the "Due Date" column of Table 1 of this document.
Requirements for re-submission shall be as specified in the letters of disapproval. For most
cases the contractor will be required to resubmit the document within 14 days of receiving
comments from the Government. If the contractor has not received responsggizm GSFC
within 30 days of delivery of a CDRL item, the contractor may proceed the document has
been approved.

R Review. Documents in this category require delivery to the Gov
within the time period specified in the "Due Date" column of

proceed with associated work while the Governmen mission. If the Contractor
has not received response from GSFC within 14 da: ry of a “Review” CDRL, the
contractor may assume the Govemment has found no inad&} with the submlss10n When

days of receiving comments (3 days for
within 7 calendar days (3 days for calibrat
Government, for closing deficiencies.

I Information. Data in this category shall b
specified in the “Due Date”
status, progress, and futy

livered to the Government within the time period
for the purpose of determining current program
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3.0 LDCM PRIME CONTRACT DATA REQUIREMENT LIST

Table 3-1 comprises the LDCM Prime Contract Data Requirement List.

The Table is in the following order:

Program Management (PM)
Reviews (RE)

Flight Software (SW)
Integration and Test (IT)
Calibration/Validation (CV)
System Engineering (SE)
Systems Assurance (SA)
Launch Support (LS)
Mission Operations (MO)
On-Orbit Operations (OO)

3-1
Draft June 2, 2006
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Table 3-1 Contract Data Requirement List (CDRL)
# MANAGEMENT DUE DATE, MATURITY QTY | MEDIA | CAT
PM-1 | Monthly Project Status | Monthly (the last Wednesday of 10 E,R I
Reviews (MPSR) each month)
PM-2 | Focal Plane Array Telecon with email agenda: Weekly I
Status from initial FPA peer review prior
to IPDR until FPA delivery :
Written Monthly status: Monthly @
from initial FPA peer review unﬁ%& I
FPA delivery
PM-3 | Integrated Master - Preliminary with proposg§ I
Schedules (IMS) - Initial 45 DACA I
- Update Monthly, deliverdd: I
prior to MPSR ’
PM-4 | CADRE Technical Data H,E R
i i
7
- CDR+15 .% yﬁdate ﬁiy 2 H,E R
- Post-Laun inal 2 H, E R
| 2 H, E R
PM-5 | Configuration Cont, CCB summdg§# 2 days after every 1 H,E I
Board (CCB) S CB meet;i;g”
PM-6 |Engineerirfg Peéi - prior to MDR 2 H, E R
Review Plan .
PM-7 iE ormal As assigned for each action, Final 3 H,E A
: &
(B ‘ Final Report i Delivered incrementally at: 2 H,E A
) ,ﬁw CDR + 60 days
; ﬁ” PER + 60 days
o PSR + 60 days
& Acceptance + 30 days
PM-9 | Hardware and Software | Final, 45 DACA 2 H,E R
Configuration
Management Plan
PM-10 | LDCM Launch Data Prior to delivery to launch site, 1 E I
Briefing Book Final
3-2
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PM-11 | Project Management - Preliminary with proposal H,E I
Plan - 30 DACA, Final HE R
PM-12 | Risk Management Plan |- 45 DACA, Final H,E R

Draft

June 2, 2006
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# REVIEWS DUE DATE, MATURITY QTY | MEDIA | CAT

RE-1 | Instrument System Electronic copy on database 5
Requirements Review (ISRR) | days prior to review. Hard 50 | H.R.E I
Data Package copies at review.

RE-2 | Instrument Preliminary Electronic copy on database 5 I
Design Review (IPDR) Data | days prior to review. Hard
Package copies at review.

RE-3 | Instrument Critical Design Electronic copy on database 5 ==="{:- I
Review (ICDR) Package days prior to review. Hard &

copies at review. i,

RE-4 | Instrument Pre- Electronic copy on daﬁﬁse 5 I
Environmental Review days prior to reviewg#lard %,
(TPER) Data Package ' #ﬁ%

RE-5 | Instrument Pre-Ship Review
(IPSR) Data Package

50 H,R,E I

RE-6 | Mission Definition Review
(MDR)

75 | H,R,E I

RE-7 | Mission Preliminary Design
Review (PDR) J— days prir te review. Hard
i copies gifeview.
Elecgrdnic copy on database 5 75 | H,R,E I
prior to review. Hard

copies at review.
Electronic copy on database 5 75 | H,R,E I
days prior to review. Hard
copies at review.

Electronic copy on database 5 75 | H,R,E I
days prior to review. Hard
copies at review.

75 | H,R,E I

RE-8

¥ Operations Review Electronic copy 10 days prior 5| HR.E |1

(M®R) Data Package to review. Hard copies at
& review.
RE-12 | Flight Operations Review Electronic copy 10 days priorto | 75 H,R,E I
(FOR) Data Package review. Hard copies at review.
RE-13 | Operational Readiness Electronic copy 10 days priorto | 75 HRE I

Review (ORR) Data Package | review. Hard copies at review.

3-4
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Packages

days prior to review. Hard
copies at review.

RE-14 | Flight Readiness Review Electronic copy 10 days prior to 75 HRE I
(FRR) Data Package review. Hard copies at review.

RE-15 | Launch Readiness Review Electronic copy 10 days prior to 75 HRE I
(LRR) Data Package review. Hard copies at review.

RE-16 | On-Orbit Acceptance Review | Electronic copy 10 days prior to 75 H,R,E I
(OAR) Data Package review. Hard copies at review. ﬁﬁ%

RE-17 | Engineering Per Review Data | Electronic copy on database 5 I

Draft
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# SOFTWARE DUE DATE, MATURITY | QTY [MEDI | CAT
A
SW-1 | Software Development and 90 DACA 2 H.E A
Management Plan
SW-2 | Software Requirements Software Requirement 2 H.E R
Specification (SRS) Review, Preliminary
Software Post-PDR,
Baseline
Software Post-CDR, Update
SWAR, Update f
Software Final Transi n, %
Update y: '
SW-3 | Software Design Due at: “ ﬁ%
Document/Users Guide CDR, preliminary ; H,E
PSR, Final H,E I
Upda% quired &
&
SW-4 | Software Test Readiness At revi%rl 10 R I
Review (SWTRR) Data .
Package %
Software Acceptang At revie&gi'nal 10 R I
15 calendar days after Test, - E I
Final
IPDR (Instrument flight 2 H,E R
software)
PDR (Observatory flight 2 H.E R
software)
With submittal of each - E R
software release. ) E R

With delivery per SOW para.
5.4.5.

Ops transition plan : prior to
end of contract (~ L+5 yrs)

Draft

June 2, 2006
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SW-9 | Software Requirements Peer 1 week prior to review, Final | 10 R I
Review Package

SW-10 | Software Post-PDR Peer 1 week prior to review, Final | 10 R I
Review Package

SW-11 | Software Post-CDR Peer 1 week prior to review, Final | 10 R I
Review Package

Draft

June 2, 2006
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# | INTEGRATION AND DUE DATE, MATURITY QTY | MEDIA | CAT
TEST
IT-1 | Spacecraft Test Plans 30 Days prior to test phase in 2 H,E R
plan, Preliminary
14 Days prior to test phase in 2 H, E R
plan, Final
IT-2 | Spacecraft Test Reports 15 days after test completion 2
IT-3 | Sensor Integration and Test IPDR, Preliminary 2
Plan ICDR + 6 months, Final 2,
IT-4 | Sensor Test Plans 30 Days prior to test phase in ﬁ
plan, Preliminary %?;2
14 Days prior to test phase in g, |
. (S
plan, Final Wi
IT-5 | Sensor Test Reports 15 days after test comple&'@%w § 2
IT-6 | End-to-End Test Plan: AtPER ¢ % > | BE | A
Documentation Report: 30 days after test ,33’ H,E R
IT-7 | Observatory Integration and PDR, Preliminary H, E A
Test Plan CDR + o H, E A
IT-8 | Observatory Test Plans 20 Days piior H,E R
plan, Final & y
Launch sitégpecific tests: 2 H, E A
Draft: 60%alepdar days prior
Final: P{
IT-9 | Observatory Tesdghorts Fafter test completion 2 H,E R
IT-10 | Packaging, Handling; ¥ e, | PDR, Preliminary 3 H,E R
and Transporta 'Of} (PH 21 days prior to CDR, Final 3 H,E R
At OAR - E I
CDR, Preliminary 2 H, E R
Integratfon and Test Plan CDR + 8 months, Final > | HE | R
IT-13 | Observatory Simulator 15 days after test 2 H,E R
Software Test Reports
IT-14 | RF Compatibility Test Plan: At PER 2 H,E A
Documentation Report: 30 days after test 2 H,E R

Draft
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# CALIBRATION/VALIDATION |DUE DATE, MATURITY | QTY | MEDI | CAT
A
CV-1 | Calibration/Validation Plan IPDR (Draft), ICDR (Final), 3 H, E A
Updates as required
CV-2 | Calibration/Validation Procedures | At instrument facility: 10 3 H,E R
days prior to use. UAR
At spacecraft facility (10
days prior to use) R
On-orbit (at L-90 days) R
CV-3 | Calibration/Validation Reports Electronic Data 3 days post- I
test ; R
Test Report — 10 days posf@
test N@m
Analyses — At co@%tlogﬁ
CV-4 | Calibration/Validation Summary 3 H,E I
Report
CV-5 | Radiometric Math Model 3 H,E R
CV-6 | Optical Analytical Model 3 H,E I
3 H,E I
J— e 3 H,E I
CV-7 ;I{’@ 3 H,E A
ﬁ 'pdate at IOC
ICDR, Preliminary 3 H,E A
IPSR, Final 3 H,E A
10C, Update as Required 3 H, E A
fil Response (RSR) | Component Measurements: 1 H, E I
fasurements and As generated
3 Analysis System RSR Analysis: 30 3 H, E 1
¥ days prior to sensor PER
Data Sets Prior to the end of Sensor - E I
Thermal Vacuum Testing
CV-11 | Jitter Analysis Report IPDR, Preliminary 3 H,E I
15 days prior to ICDR, Final 3 H,E I
Update as Required 3 H, E I
3-9
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# SYSTEMS ENGINEERING | DUE DATE, QTY | MEDIA CAT
MATURITY
SE-1 | ECPs, Deviations, and Waivers | Class I, As Generated 2 H,E A
Class II, As Generated - E I

SE-2 | Contractor Generated Internal | As Requested
Technical Information

SE-3 | Observatory Simulator User’s | PSR
Guide Update as Required jﬁm
=

SE-4 | Trend Analysis and Operations
Log

&
(List) CDR, Initial w&% _ H, E R
IPER, Final H,E R
(Reports) Monthly H,E I
(Log) : 2 H,E I
2 H,E 1
SE-5 | Interface Control Documents 2 H, E R
2 H, E R/A*
*All
interfaces to
Government
Assets
require
Approval
See Table 3-2
All Deliveries 3 H, E R
5 days prior to harness 2 H, E I
fabrication
Final at 5 days prior to
PER
Updates As Required
3-10
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SE-8

Engineering Drawings and
Change Notices

Electronic copy
available at 5 days prior
to CDR

Electronic copy
available at 5 days prior
to PSR (as built)

Hardcopies and
Electronic Final set at
L+30 days

Deliver 1
in place
E I

SE-9

System Performance
Verification Plan

10 days prior PDR

10 days prior to CDR fy

15 days prior to PER#
Final

Updates As Reﬁ$1 y

SE-10 | Verification Reports Within 30 days after H,E R
ea %i.ﬁsation, Final
&

SE-11 | Configuration Item relmﬁhar"’?‘% 2 H, E I
Identification List % 1 £ 2 H, E 1
SE-12 | Space Segment Des1gn ..... #Preliminary 2 H,E I
Specification psior to PDR 2 H,E I
SE-13 M.Bi{,v Preliminary 2 H, E I
days prior to PDR, 2 H, E I

Final
SE-14 ISRR, Preliminary 2 H,E I
30 days prior to IPDR, 2 H, E I

Final
SE; Focal Plane Aggay Planning Items 1-6, Prior to start 2 H,E I

J f%% Documentagﬁ" of FPA manufacture
y Item 7, As generated 2 H, E 1
; ?ﬁﬁﬁ‘” Item 8, As generated, 5 H,E I
o but NLT IPDR +10 days

SE-16 Laﬁnch-to-Orbit Mission Preliminary, CDR 2 H,E I
Analysis Final, 60 days prior to 2 H,E I

PSR
SE-17 | Specification Tree MDR, Final 2 H,E |

3-11
Draft June 2, 2006
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SE-18 | LDCM Space Segment to Preliminary, 60 days 2 H, E I
International Cooperators prior to PDR
Interface Control Document Update, 60 days prior to ) H.E I
CDR
Final, 60 days prior PSR 7 H E A
SE-19 | LDCM Space Segment to Preliminary, 60 days 2
Government Assets Interface prior to PDR
Control Document Update, 60 days priorto | 2
CDR
Final, 60 days prior PSR 2
SE-20 | Observatory Database PSR - 60 days -ng
SE-21 | Space Segment Operations Preliminary at MDR Jﬁ%@ N
Concept Document Final at PDR 2
& G
SE-22 | System Performance 10 days prior DB 5 H,E R
Verification Matrix 10 days prior to CD »
15 days prior to PER %ﬁmﬁ‘ !
Updates As Required ?
SE-23 | Mass Properties Report 5 H, E R
SE-24 | Structural and Mechanical 5 H,E R
Subsystem Performance 5 H, E R
Analysis Report i
SE-25 | Structural and D 3 H,E R
Models and
Plan & _ E R
- E R
L-52 weeks - E R
PER - E R
L-12 weeks, correlated - E R
model
Initial, PDR 3 H,E R
Update, CDR 3 H, E R
Updates summarized 3 H, E R
twice per year thereafter
SE-27 | Propulsion Subsystem PDR, Initial 2 H,E R
Performance Analyses Report | CDR, Final 2 H, E R
SE-28 | Attitude Control System PDR, Initial 2 H,E R
Performance Analysis Report CDR, Final 2 H, E R
3-12
Draft June 2, 2006
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SE-29 | RF Communications PDR, Initial 2 H,E R
Performance Analyses/Test CDR, Final 2 H, E R
Reports

SE-30 | Thermal Analysis Report PDR, Initial 2 H, E R

CDR, Final 2 H,E R

SE-31 | Power Subsystem Performance |PDR, Initial 2 H,E R
Analyses Report CDR, Final 2 H,E R

SE-32 | Command and Data Handling | PDR, Initial 2 &% R
System Performance Analysis | CDR, Final 2 R
Report

SE-33 | Observatory Simulator SSR
Subsystem Requirements
Document (SRD)

SE-34 | Observatory Simulator
Architecture Document

SE-35 | Spare Parts Plan and List H, E R

SE-36 | Acceptance Data Package At OAR H, E A

Draft

3-13
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# SYSTEMS ASSURANCE | DUE DATE, MATURITY QTY |MEDIA | CAT
SA-1 | Quality Manual/Systems PDR, Initial 2 H, E A
Assurance Plan CDR-45 days, Final 2 H,E A
SA-2 | Problem Failure Reports Within 24 hours, Notification 2 H,E I
(PFRs) At closure 2 H,E R
SA-3 | System Safety Program MDR
Plan
SA-4 | Preliminary Hazard IPDR+30 days (Instrument)
Analysis PDR+30 days (spacecraft)
SA-5 | Operations Hazard Analysis |45 days prior to use, Preli i 2 H, R
15 days prior to use, Fﬁfﬁ oo 2 H, E R
SA-6 | Safety Requirements With each SAR ang¢ % 2 H, E I
Compliance Checklist submittal “ %—% a4
SA-7 | Missile Pre-Launch Safety | PDR+30 days, Initial 2 H,E A
Package 2 H,E A
2 H,E A
SA-8 | Safety Assessment Report 2 H, E I
2 H,E I
IPSR-3(%ays 2 HE | I
SA-9 | Verification Tra?ﬁ With eacy&SPSP submittal 2 H, E R
r. &
SA-10 #60 days, Initial HE | I
PSR-60 days, Final H,E |
As identified 2 H,E A
MDR, Initial 2 H,E R
PDR-20 days, Update 2 H,E R
CDR-45 days, Final 2 H, E A
PDR — 30 days, Preliminary 2 H, E R
CDR + 30 days, Final 2 H,E A
: Updates, As Generated 2 H, E A
SA-14 | Failure Modes and Effects PDR — 30 days, Preliminary 2 H,E R
Analysis CDR - 30 days, Final 2 H, E R
Updates, As Generated 2 H, E R
SA-15 | Critical Items List PDR — 30 days, Preliminary 2 H,E R
CDR - 30 days, Final 2 H,E R
Updates, As Generated 2 H, E R
3-14
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SA-16 | Fault Tree Analysis PDR — 30 days, Preliminary 2 H,E R
CDR - 30 days, Final 2 H,E R
Updates, As Generated 2 H, E R
SA-17 | Contamination Control Plan | PDR — 30 days, Initial 2 H,E R
CDR - 30 days, Final 2 H,E A
SA-18 | Printed Wiring Board Test Prior to population of flight A

Coupons PWBs
SA-19 | Parts Control Plan PDR, Initial A
CDR-45 days, Final A
SA-20 | Parts Identification PDR - 30 days: PIL ‘ R
List/ADPL/ABPL CDR - 30 days: ADPL i) R
PSR — 60 days: ABPL j@ R

o N
SA-21 | Materials and Processes PDR i . R
Control Program Plan CDR — 30 days A
&

SA-22 | As-Designed Materials and | PDR — 30 days, Initial - R
Processes List CDR - 30 days, Final A
Upd required A
SA-23 | Parts Stress Analysis - A
A
SA-24 | Worst Case Analysis A
i Updates quired 2 H,E A
SA-25 PDR 30 days, Preliminary 2 H,E R
¥ — 30 days, Final 2 H, E A
Updates as generated 2 H,E A

Draft
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# LAUNCH SUPPORT DUE DATE, MATURITY QTY | MEDIA | CAT
LS-1 | Inputs to Launch Vehicle SRR, Draft 2 H, E R
Interface Requirements L-108 weeks, Update 2 H, E R
Document
LS-2 | Observatory Mathematical L-24 months 2 H, E R
Model for Dynamic Analysis | -18 months 2 H, E R
L-38 weeks 2 Jﬁ?&ﬂi R
LS-3 | Inputs to Launch Vehicle 30 days after receipt of ICD
Interface Control Document ,sfy
LS-4 | Observatory Environmental 1 month before use: Test PlanS@
Test Document L-36 weeks: Environmengiie
Loads Test Report | N &
F h,
LS-5 | Electrical Wiring L-80 weeks 4 ﬁ% 2 H, E R
Requirements 0 &
LS-6 | Fairing Requirements L-68 weeks (TBR, d¢ i 2 H, E R
on fairing material)
LS-7 | Radiation Use L-58 weeks 2 H,E R
Request/Authorization S
LS-8 | Inputs to Performance and 2 H, E R
Guidance Accuracy Analysis _ . 2 H, E R
(PGAA) :..335: . b H E R
L-4 weghS: BET > | ne | R
LS-9 L'§, eeks 2 H,E R
-
L-52 weeks 2 H,E R
L-52 weeks 2 H,E R
L-39 weeks: Initial 2 H, E R
L-4 weeks: Final 2 H, E R
LS-13 | Observatory Drawings CDR: Initial 2 H,E R
L-44 weeks: Final 2 H,E R
LS-14 | Observatory Launch Site Test | L-34 weeks 2 H, E R
Plan
3-16
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LS-15 | Observatory Launch Site Test | L-18 weeks 2 H, E R
Procedures

LS-16 | Inputs to Observatory L-20 weeks 2 H, E R
Integrated Operations

LS-17 | Observatory Mass Properties | L-54 weeks: Initial R
Statement L-20 weeks: Final R

LS-18 | Input to Observatory /Launch | L-60 weeks: Initial R
Vehicle Separation L-20 weeks: Final R
Memorandum

LS-19 | Post-launch Orbit L+1 day R
Confirmation Data

LS-20 | Radio Frequency Application | L-52 weeks R

LS-21 | Inputs to Observatory Venting | L-48 weeks R
Analysis

LS-22 | Observatory Thermal Model L-36§%eek%§" %?g?‘ 2 H, E R

| &
LS-23 | Observatory Slosh M, TBD %‘%@ﬁf 2 H,E R
& #
s
il
2 H,E R
2 H,E R
Launch Teltry Data TBD - E R
&

3-17
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# MISSION DUE DATE, MATURITY QTY | MEDIA | CAT
OPERATIONS
ELEMENT
MO-1 | Mission Operations Electronic copy on database 5 days - E I
Element (MOE) Pre- prior to reviews
Ground System System At Review I
Requirements Review
(GSRR) Peer Review
Package
MO-2 | MOE Pre-GPDR Peer Electronic copy on database 5 daygé I
Review Package prior to reviews o
At Review G5 I
»ﬂﬁ &,
& ﬁ%
MO-3 | MOE Pre-GCDR Peer Electronic copy orf dat days - E I
Review Package prior to reviews , |
At Review 1 50 H,R,E I
MO-4 | Mission Operations R - E R
Element Concept of 1
Operations Document Hard CO% ﬁ? £ 5 HE R
% )
MO-5 | Mission Operatio .’ Draft versigi#at PDR
Conttg¥ | Final vegsion at CDR 5 H,E R
i 5 H,E R
MO-6 5 H,E I
" | Electronic copy 5 days prior to
Ground Segment SRR
ﬁl System - Electronic copy 3 days prior to - E I
I ) Package GPDR dry run
?ﬁﬁi" - Electronic copy 4 days prior to - E I
GPDR
MO-8 | MOE Ground System - Electronic copy 3 days prior to - E I
CDR (GCDR) Package GCDR dry run
- Electronic copy 4 days prior to - E I
CPDR
MO-9 | MOE Subsystem Draft 2 weeks after CDR
Integration Test Plans Final 4 weeks after CDR 5 H,E R
5 H,E R

Draft
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MO-10 | MOE Subsystem Test Draft 2 weeks after CDR
Plans Final 4 weeks after CDR 5 H,E I
5 H,E I
MO-11 | Mission Operations Draft 2 weeks after CDR
Element Internal End-to- | Final 4 weeks after CDR I
end Test Plan I
MO-12 | Mission Operations 15 calendar days after Test, Final o4 I
Element Software Test f
Reports 3
MO-13 | Mission Operations Draft 2 weeks after CDR %
. N
Element Software Test Final 4 weeks after CDR g I
Procedures Document . I
| N
. :  —
MO-14 | MOE Operations Draft 6 weeks prief P 5 H,E R
Handbook Final 2 weeks prior to OR§gz, 5 H, E R
MO-15 | LDCM Observatory Draft 6 weeks prior to ORR %%ﬁ*g 15 H,E R
Handbook Final 2_weeks prior to ORR  # 5 H, E R
MO-16 | Mission Operations al 5 H, E A
Element Pre-Launch and 5 H, E A
Commissioning
Procedures %
MO-17 | On-Orbit Procedus Draft 2 w%’ég’prior to formal test 5 H, E A
i Final at frmal test 5 H, E A
MO-18 ; #) weeks prior to PDR 5 H,E R
Specification & Final 2 weeks after CDR 5 HE | R
Description
4~ | Draft 6 weeks prior to ORR 5 H,E R
Final 2 weeks prior to ORR 5 H,E R
Draft 2 weeks prior to PDR 5 H,E R
 Facility Imgdementation | Final 2 weeks after PDR 5 HE | R
an 4
MO-21 SRS oftware Trade Pre-GPDR + 30 days, Final 5 H, E I
iy Report
o y kep
MO-22 | MOE Hardware Trade Pre-GPDR + 30 days, Final 5 H,E I
Study Report
3-19
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# ON ORBIT DUE DATE, MATURITY QTY | MEDIA | CAT
OO-1 | On Orbit Commissioning 90 calendar days prior to PSR 5 H,E A
Plan
0O0O-2 | Sensor Users Manual Initial at IPDR 5 H,E R
Updated at ICDR R
Final at IPSR R
OO-3 | On Orbit Performance Report | 30 calendar days following IOC A
00-4 | Observatory On-Orbit Test 10 Days after each test i R
Reports . %
OO0O-5 | On-orbit Anomaly Preliminary at MOR fﬁ% R
Resolution Support Plan Final at FOR y N

0OO0-6 | Operations Transition Plan PSR

ﬁ. 5 H,E A
I
R

0OO0O-7 | Telemetry and Command
Requirements Document

00-8 | Observatory Simulator 10 H, E R

Training Plan and Materials

3-20
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Table 3-2: LDCM Thermal Math Model Deliverables (TBD)

Hardware Model Version Event +/- Days
Instrument I-DTMM Final/TV I-TB/TV +60
Report
Observatory ) | T-DTMM 1 CDR 0 V@a
Observatory ) | T-DTMM Final T-TB/TV -15 ﬁ
Observatory | O-DTMM 1
Observatory @ | O-DTMM Final/TV
Report
Observatory ¥ | O-DTMM Final Flight
Predicts
Observatory Y | O-DTMM Final+

Notes: (interim model updates by mutual agreese
1. B-DTMM with latest available version of I-
T-DTMM with models of? the environmental p
2.  O-DTMM with Final I-RTMM
3. O-DTMM with I-RTMMapdated after O-TB/TV iffequired.
4. O-DTMM with O-DTM . %{TBR) on-orbit
checkout period if required;

Abbreviations:
5. I =Instrument

= Instrument TMM
/TV = Observatory TB/TV
A-TB/TV = TV chamber shroud, IR panels, etc.

3-21
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4.0 DATA ITEM DESCRIPTIONS
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DESCRIPTION OF REQUIRED DATA

1. CDRL No.: 2. Title:

PM-1 MONTHLY PROJECT STATUS REVIEWS

3. Reference:

SOW 1.2.3.2

e

4. Use: N ﬁﬁ"
To evaluate contract status. These reports will be used to provkgan Qpportumty forface-to-face
discussions between the contractor and the Government regg# 3gct status, plans and issues.

5. Preparation Information:

Scope: The MPSR shall include all aspects of%

esen%dr at a face-to-face meeting with the
ractor s facility, unless modified by mutual

The Monthly Project Status Review (MPSR)
Government. These meetings will occur at the

consent. | |
..... v
The Monthly Project Statuwﬁ e following
A. Report of Key Teglinical P cluding mass and power budgets, peak and average

and control error budgets, and their current best

power budgets gk
estimated, calculated giad/or measured values for all parameters. The list of reported Key
Technical eters agreed upon with the Government and may be revised by the

curacy of the values and umts shall be 1dent1ﬁed Marglns and
on maturity shall be identified.

mag
ﬁlﬁig, etc. Th

prior report.

D. Summary of Integrated Master Schedule Status, including a brief description of the current
status of each subsystem or subassembly along with descriptions of any existing or
potential problems areas. The critical path and near critical paths shall be explained along
with possible work-arounds being considered to maintain the schedule. The third MPSR
shall include a schedule baseline review. The basis of the review shall be the Integrated
Master Schedule.

E. A detailed 12-month “rolling-wave” schedule (3 months of actual, plus 9 months of
forecast)
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F. Problems encountered during the reporting period, and anticipated approaches for
resolution (including, as appropriate, technical issues, manpower and staffing, supplier and
subcontractor issues, etc.)

G. Status of open issues and problems from prior reporting periods

H. Status of action items

I. Significant plans and activities for the following month

J. Class I and Class II proposed and approved Configuration Control Board Changes

K. Risk Status for top 10 risks

L. Milestone events depicting critical items of project status for the succeedi Emonth.

N. CDRL Status Report that includes the following information for each gécument delivered

in accordance with the CDRL or overdue from previous reporting peri

a. Document Number. &
b. Document Title. @g . W
oy

c. Scheduled Due Date. N ‘iﬁ?‘
d. Actual Submittal Date. f N &
€. Current Status S,
f. a list of documents planned for delivery dfi ext reporting period, listed by

document number, title, and scheduled submitt3 _

K -
O. Business issues, including personnel changes L '

The contractor shall provide paper copies of thé
material for all Government attendees at the tint
material on the Government-access electronic d
material may be in contractor fpg#ii

Vigﬁ%‘graphs and other presentation
the review. The contractor shall place MPSR

@
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DESCRIPTION OF REQUIRED DATA

1. CDRL No.: 2. Title:

PM-2 FOCAL PLANE ARRAY STATUS

3. Reference:

SOW 1.2.3.5

4. Use:

array(s) (FPA).

5. Preparation Information:

The weekly FPA status telecon (or occasional éting if agreed to by mutual

consent) shall include:

a. schedule and technical stat
b. manufacturing status
c. qualification and test

d. issues and concerns

rgfort shall be a written summary of the Focal Plane Array Status covering the
¢ previous month and include:

a. schedule and technical status of FPA development
b. manufacturing status
c. qualification and test status

d. issues and concerns
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DESCRIPTION OF REQUIRED DATA

1. CDRL No.: 2. Title:

PM-3 INTEGRATED MASTER SCHEDULE (IMS)

3. Reference:

e SOW 1232
e SOW 1.8
e SOW 1232

e NPR 7120.5C, Program/Project Management Processes and R g

Schedules are used to plan, monitor, communicate status,
pertinent resources and facilities, necessary to accomplish assigrit
LDCM Statement of Work.

5. Preparation Information:

The IMS shall be developed usj
consist of the schedule baselife
Master Schedule shall b
are meaningful in tern
It shall provide schedules
of expected future prooress.

> pe, schedule, risk and cost aspects of the contract.
at actual progress can be related to the plan and contain forecasts

A monthly s€hedule ariglisis narfative shall be provided with the Master Schedule describing the
overall g¢hedule positioffgf the LDCM project based on schedule float/slack analysis for each

j stem/assemf#y/subassembly and compare current month completion date/float for that
fisthat of tﬁ, prior month. The primary critical path shall be explained along with
g-tizound and/or schedule risk mitigation plans being considered to maintain the
schedule. Caus$ggifor 5 days or more per month schedule improvement or degradation to the
spacecraft bus feadiness for instrument integration, the instrument readiness for integration to the
bus, or the observatory delivery to the launch site shall be explained.

Intermediate and Detailed level schedules shall be maintained as separate entities or integrated
with the Master Schedule in a single module, without loss of detail. The basic principle is that all
lower level schedules must support the Master Schedule requirements and provide for program
interdependencies as necessary. The instrument schedule shall be detailed to at least the instrument
sub-assembly level and shall detail progress against the plan.

Draft 4-5 June 2, 2006



427-XXX (TBD)

Subcontract and critical procurement schedule requirements shall be fully integrated into the
overall contractor project schedule. It is important to plan and track all critical schedule
requirements that constrain the successful conclusion of procurement actions.

The scheduling system shall establish relationships between technical achievement and progress
statusing at all levels of scheduling.

gments internal

The IMS baseline must be maintained through a revision control process which dg
contractor-generated changes and external scope changes authorized by the gqos#
will be documented in the schedule change log. Aﬁ

The detailed Preparation Information instructions below shall apply to§§e instrub it | vel
schedule as well as the Space Segment schedule. Instrument Level, 2, and 3 sched
prepared, updated, and delivered with the same frequency as ﬂﬁpace Segment schgtlules.

A
B

With the exception of the project start and finish mileston any act1V1ty or milestone
without a predecessor or successor actiyity a reason must be
narrative report. : -
Clearly identified schedule reserve. & & e

Clearly identified Need dates for GFE. % ﬁ&@y #

Documentation and explanation in the migithly schedule analysis narrative report of the use
of activity or milestone %% traints other an. .As Soon As Possible (e.g. contract
requirement date).
F Activities associat

m o O

with ggponents, or definable subassembly, such as

G iled to the subassembly level, and to the PWA level, and
H that shows sequences of fabrication, assembly, integration
and bsystems, and system and includes quality assurance test points

ection level requirements.

I 1 provide the Government with a series of integrated network schedules
e bar charts ﬁdescribed below:

g gthedule — The level-1 Master Schedule shall include programmatic
nes/events for the overall program from design, manufacturing, integration
arﬁ test through launch including data on major procurements. The schedule shall be
in a format suitable for viewgraph presentations that summarize the schedule data and
status contained in the integrated logic network. This chart will be delivered directly
from the integrated logic network and will include major program milestones such as
Preliminary Design Reviews (PDR), Critical Design Reviews (CDR), Pre-Ship
Review (PSR), Peer Reviews, etc. The Instrument Level 1 Schedule shall include
major instrument program milestones such as Instrument Preliminary Design
Reviews (IPDR), Instrument Critical Design Reviews (ICDR), Instrument Pre-Ship
Review (IPSR), Instrument Peer Reviews, etc.
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(b) Intermediate Schedule — A level-2 Intermediate Schedule by WBS shall be submitted.
For each task/activity, the baseline start and completion dates; the current
expected/planned start and completion dates, the number of work days required to
accomplish the task, and the amount of float/slack in work days for each task, a
unique activity identification number for each task, and a task description shall be
included. Control milestones will be included on the Intermediate Schedule.

(c) Detailed Schedule — A Level-3 Detail Schedule at the lowest level of the working
schedules shall be submitted. The WBS ID, Task Description, Start/lesh dates, and
Percent Complete shall be identified F N

(d) Integrated Logic Networks — These networks shall be establishe%fr each subsystem
or subassembly to the electronic board level. The contractor ) rov1de an
electronic version of the detailed integrated logic network sal path shall be
derived from the intermediate level logic network sched

(e) Control Milestone Trend Report — A control mllestog%end chart sh
This report shall consist of the baseline control milg&tones that have begt
by the contractor and government. The report w
milestones expected to complete during the
completion dates, and their current status. A d
submitted to the government for review and concu
be derived from the IMS baseline, actual completlon .. and current forecast.

() End Item Float Report — A monthly report shall be su nitted for each deliverables
subsystem or subassembly compa; onth total float/slack to the total

gh agreed upon
also & gontain a list of the control
ing pét10d, their baseline

@pfitrol milestone list shall be
These milestones have to

, @iiration adjustments, changes to logic, including
e documentation and shall provide this data to
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DESCRIPTION OF REQUIRED DATA

1. CDRL No.: 2. Title:

PM-4 CADRE TECHNICAL DATA

3. Reference:

SOW 1.8

4. Use:

To provide the project technical data required for the Proj '
process. ‘

5. Preparation Information:

The required data for i a Item are all non-cost technical data required for the
LDCM Project to complete
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DESCRIPTION OF REQUIRED DATA

1. CDRL No.: 2. Title:

PM-5 CONFIGURATION CONTROL BOARD (CCB) SUMMARY

3. Reference:

SOW 1.9

4. Use:

To permit visibility of all changes in configured items (Cls
proposed by the contractor.

5. Preparation Information:

The CCB Summary shall consist of a summary: GO e
further actions to be taken. % p ﬁ #g

minutes shall include the date, time, location,
yesition of the changes reviewed. For approved
all also be specified. When changes are
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DESCRIPTION OF REQUIRED DATA

1. CDRL No.: 2. Title:

PM-6 ENGINEERING PEER REVIEW PLAN

3. Reference:

SOW 1.2.2

4. Use: s, =

Early in project/product formulation, the Contractor shall 1den§fy subsystems, 1nstrttments
& N

components, software and crosscutting functional elements & be sub

Review (EPR) process. The Peer Review Plan is used tq.d
contractor’s peer review process.

5. Preparation Information:

The Engineering Peer Review Plan shall:
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DESCRIPTION OF REQUIRED DATA

1. CDRL No.: 2. Title:

PM-7 RESPONSES TO FORMAL ACTIONS

3. Reference:

SOW 1.3

4. Use:

assigned by the Government.

5. Preparation Information:

Preliminary responses may be in any form, su i o on, to promote coordination with
the Project. A plan for closure shall be provide%witﬁ 5@21% if the action cannot be closed within
5 days. W

Responses shall include, as ap

A. Engineering repo
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DESCRIPTION OF REQUIRED DATA

1. CDRL No.: 2. Title:

PM-8 FINAL REPORT

3. Reference:

Contract Clause C.3
SOW 1.1

4. Use:

To provide a summary of the performance of the contrac

5. Preparation Information:

The final report shall be written in increments % e fy from each phase of
development can be more accurately captured. #he Qféﬂ rep 't due at Acceptance + 30 days shall
include all previously delivered reports plus updat#s from the period between PSR and
Acceptance.

- A g.{v
#3/(Section C8 of the contract) for additional instructions

Refer to contract clause 18
regarding the final report
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DESCRIPTION OF REQUIRED DATA

1. CDRL No.: 2. Title:
PM-9 HARDWARE AND SOFTWARE CONFIGURATION
MANAGEMENT PLAN

3. Reference:

e SOW 1.9

4. Use:

Defines the contractor’s configuration management syst
that will be implemented for the LDCM project. ‘

5. Preparation Information:

The contractor’s hardware/software conﬁgurati%ﬁﬁ;agerﬁent plan shall be prepared in
accordance with the contractor’s standards. This@lan shall describe in detail all configuration
management processes, methodgk proceduresithe contractor intends to use on the LDCM
project. This plan shall des ardware a% software configuration management is
accomplished and how '
the configuration manag
phases of the product’s life

¢ ieved and maintained throughout the applicable
by the contractor.

The conﬁgu@ i dsement pign shall describe the contractor’s approach, methodology, and
applicafgﬁ' configurafiin maragement principles and practices and shall include the following:

b. Cénfiguration identification

c. Configuration Change management

d. Configuration status accounting

e. Configuration verification and audit

f. Configuration management of digital data

g. Configuration management of software
3. Organization, roles, responsibilities and resources
4. Definition of terms
5. Programmatic and organizational interfaces
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6. Deliverables, milestones, and schedules
7. Subcontract flow down
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DESCRIPTION OF REQUIRED DATA

1. CDRL No.: 2. Title:

PM-10 LDCM LAUNCH DATA BRIEFING BOOK

3. Reference:

SOW 7.2.1

4. Use:

5. Preparation Information:

The Launch Data Briefing Book shall provideig
Observatory, and early mission profile for visi#
illustrations.
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DESCRIPTION OF REQUIRED DATA

1. CDRL No.: 2. Title:

PM-11 PROJECT MANAGEMENT PLAN

3. Reference:

SOW 1.1

4. Use:

£y .““
. b
Describes how the project is organized and managed by a@% It provides the
management structure, its system of operation, responsible '
personnel assignments. The organization chart identifies the c
names, functions, lines of authority, coordination, etc

o

5. Preparation Information:

fanagement approach, and structure of the

This plan shall address the overall organization,
i i the parent company and the subcontractors.

contractor’s project plus its interzglationships wi

Describe how and where th#€ project:
This plan shall identify, j

This plan ¢
fully thesfollowing:

i
tion pro%ﬁ?éd for carrying out the project showing interrelationships of
nagéiment, business management, and subcontract management, from
ough intermediate management to top-level management with detailed
explanatiofof:

1. The authority of the Project Manager relative to other ongoing projects and
applicable support organizations within the company structure. Discuss the Project
Manager’s control over essential resources and functions necessary to accomplish the
work.

2. How and by whom interdepartmental work will be monitored and the authority of the
Project Manager over interdepartmental work.

3. Process to be followed by the Project Manager in obtaining decisions beyond his/her
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(d)

(e)

427-XXX (TBD)

authority and in resolving priority conflicts for resources and functions not under the
Project Manager’s direct control such as personnel, finances, and facilities.

4. The project team members with names and functions.

Implementation approach for the project. Describe in general how the requirements of

the Statement of Work (SOW) will be achieved. Identify potential problems related to

this work, and your approach to problem avoidance and/or solution. Identify how your
risk management system and processes are 1ntegrated into the daily managem&nt

strategies and plans, significant work elements on critical paths, l%g lead 1t ng-
significant milestones down to at least the lowest level of th %BS Describe y '
Jinlcal over51ght of

instrument management approach and your approach to t
instrument contractor. Indicate your needs for additiong¥
spacecraft, and mission, and when this 1nf0rmat10n '

slippage.

Management techmques to be employed ¢ 2] ﬁﬂject costs and schedule
overruns, and 2) risks of violating interfa%eﬁ{%ﬁ’ and agreements. Describe
associated controls to be exercised over s tractor$ and suppliers. Describe how
issues will be surfaced in a t1me1y manner & A4 at the proper levels. Identify the Key
Techmcal Parameters the pre: gnitor and report on (see CDRL PM-4)

stafﬁng plans repOrtita ority and responsibilities, and management

he technical, test, manufacturing and system safety/quality

assurance/ r i

1nd1cateﬁ

availghle for this

hag# to be hired, a
S

P ehensiveﬁhedule plan, which describes the schedule system. This plan shall
ribgfthe schedule administration/control. It is the intent of the

Mse the contractor's in-house schedule system as the mechanism for

reporting %ﬁedule status provided that the schedule control and monitoring system

satisfies the deliverable requirements specified in CDRL element PM-3.
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DESCRIPTION OF REQUIRED DATA

1. CDRL No.: 2. Title:

PM-12 RISK MANAGEMENT PLAN

3. Reference:

SOW 1.7
GPR 7120.4, Risk Management Y
NPR 8000.4 Risk Management Procedural Requirements W/Chang%1%13/04) e

4. Use:

The Risk Management Plan is the basis for identifying and m ng all performance, reliability,
schedule, and safety risks on the contractor’s project. &

5. Preparation Information:

¢ Overview of the risk mangy
* Organizational respons
* Risk identification a
* Risk mitigation pldn
* Interface of risk manage
Risk trackm 0
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REVIEW DIDS
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DESCRIPTION OF REQUIRED DATA

1. CDRL No.: 2. Title:
RE-1 INSTRUMENT SYSTEM REQUIREMENTS REVIEW (ISRR)
DATA PACKAGE

3. Reference:

SOW 1.2.1.1
GSFC-STD-1001

4. Use:
To evaluate the requirements, requirements ﬂow-down,ﬁ
validate the realism of the functional and performance requir
with the system configuration selected to conduct the mission.

i Y
B
ﬁonal concepts and to

s and their congruence

5. Preparation Information: % &
y:

The ISRR Data Package shﬁ
paragraph 4.4 (Criteria fo#

The ISRR DatﬁPackage shall address the identification and functionality of the Sensor EDU
components.

The ISRR Data Package shall address the functionality of the Structural Thermal Model.

The ISRR Data Package shall show how the current concept meets all government specified
requirements including interface requirements.

The ISRR Data Package shall discuss the preliminary operations concept of the instrument.
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The ISRR package shall contain a matrix of the status of compliance with GSFC-STD-1000. The
ISRR shall address compliance with GSFC-STD-1000.

Results of Review—As a result of successful completion of the ISRR, the system and its operation
are well enough understood to warrant design and acquisition of the end items. Approved
specifications for the system, its segments, and preliminary specifications for the design of
appropriate functional elements may be released.
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DESCRIPTION OF REQUIRED DATA

1. CDRL No.: 2. Title:
RE-2 INSTRUMENT PRELIMINARY DESIGN REVIEW (IPDR)
DATA PACKAGE

3. Reference:

SOW 1.2.1.1
GSFC-STD-1001

5. Preparation Information:

The IPDR Data Package shall address all rele
paragraph 5.4 (Criteria for Successful Comple
Critical Milestone Reviews.

irﬁﬁ”ﬁ‘;ﬁ%ﬁnformation required to satisfy
Fof GSFC-STD-1001, Criteria for Project Flight

™
The IPDR package shall coﬁ trix of the %us of instrument compliance with GSFC-STD-
1000. The IPDR shall adgiess ins ¢ apliance with GSFC-STD-1000.

algorithm design

The IPDR g#ta packag
Specifiggtion.

The IPDR data%ackage shall include responses to action items from previous reviews, including
subsystem PDRs/Engineering Peer Reviews.

The IPDR data package shall include changes since the last review.

The IPDR data package shall address performance requirements and their flow-down to the card or
equivalent level.

The IPDR data package shall address instrument performance budgets.
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The IPDR data package shall address error budget determination.

The IPDR data package shall address mass, power, data rate, coding and format, commands,
EMI/EMC.

The IPDR data package shall contain a detailed report of Key Technical Parameters down to a
level below the one reported in the MPSR. "

gy,
The IPDR data package shall address interface requirements, including the fo&égving information:

a. Preliminary analysis that will allow the Contractor to ensure thaﬁﬁ -{

épt" or deployed
volume is verified, accounting for all distortions and mlsahgnments «%% :

e I
B
o . . o i, k4
b. Preliminary estimates of gimbaled masses, inertia’s, ?‘% perm1t sizing the&pacecraft

control components to meet pointing and stability requiremep

S

c. Preliminary analysis of disturbances of the surm o riodic disturbance torques, in

order to produce the corresponding magnitude spectrum. .

The IPDR data package shall address mechan}%gstructural design,s nalyses, and life tests.

o

P o
The IPDR data package shall address electrlcalﬁhﬁal optical, radiometric, and calibration
design and analyses.

The IPDR data package shal

. .
software rg’ﬁlrements, design, and development
environment.

&

The IPDR data packag' sk tress Ground Support Equipment design and work flow, and
describe how each item w111 %ﬁgﬁed, tested and certified when needed.

TheﬁI&ﬁ . data package &hall address the instrument operations concept.

The IPDR™ cka@e shall address parts selection, and qualification.

The IPDR data%ackage shall address preliminary Failure Modes and Effects Analysis (FMEA);
Fault Tree Analy51s and reliability analysis and results.

The IPDR data package shall address redundancy and redundancy management.
The IPDR data package shall address single point failures.

The IPDR Data Package shall address the list of long lead items, and of items that may become
obsolete prior to completion of all flight instruments, identify those items that must be procured
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prior to ICDR (including a list of those that were ordered prior to IPDR and ISRR), and provide a
plan for procuring these items and all parts.

The IPDR data package shall address contamination requirements and control plan

The IPDR data package shall delineate the status of each document required at PDR as to
its acceptability for use as is.

The IPDR Data Package shall present all instrument risks and address their mitig

and present the available test results.

The IPDR Data Package shall present the development st
units, and available test data.

The IPDR Data Package shall present the planned and/or expecte :
the components of the Engineering Developmg;
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DESCRIPTION OF REQUIRED DATA

1. CDRL No.: 2. Title:
RE-3 INSTRUMENT CRITICAL DESIGN REVIEW (ICDR) DATA
PACKAGE

3. Reference:

SOW 1.2.1.1
GSFC-STD-1001

4. Use:

To present the Instrument Flight Equipment and GSE désig
demonstrate that all related manufacturing documentation, pro
place before hardware manufacture begins, and to demonstrate that
performance requirements.

5. Preparation Information:

&

| V4
g

The ICDR Data Package shall cgs all releva%- instrument information required to satisfy

paragraph 6.4 (Criteria for Syét ﬁ

Critical Milestone Revie

| Completiofij of GSFC-STD-1001, Criteria for Project Flight
&

The ICDR package shall ¢& ) '. matrix of the status of instrument compliance with GSFC-STD-
1000. The CDR shall g&dres

The ICDR géata pack

: all inefude responses to action items from previous reviews, including
subsysthﬁ CDRs/Peer

1EWS.

i
aﬁéhall include changes since the last review.

The ICDR Data Package shall address the procurement status of long lead items and Electrical,
Electronic, and Electromechanical (EEE) parts.

The ICDR Data Package shall address manufacturing flow, and the status of manufacturing and
assembly drawings, bill of materials, etc.

The ICDR Data Package shall address manufacturing procedures.
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The ICDR Data Package shall address mission assurance product checkpoints and evaluation
criteria.

The ICDR Data Package shall address standard applicable in-house processes.
The ICDR Data Package shall address special/unique tooling/fixturing.

The ICDR Data Package shall address facilities required for manufacturing. xﬁ'ﬁ“ﬁs

The ICDR Data Package shall address personnel resources (time phasedw

reliability analysis.

The ICDR Data Package shall address worst case analyses of:
(a) Electrical circuits

(b) Scanning drive system a5

(c) Lubrication and lubrication loss |

(d) Tolerance and tolerance sensitivity analgsis (i

considerations)

(e) Communications link budget(s)

thermal and mechanical

4

|y
The ICDR Data Package shalk stress aniﬁes using NASTRAN with hand verification

The Instrument CDR D %cka o
(a) Detectors/Focal P
(b) Telescope
(c) Electrong

The ICDR datﬁ%ckage shall contain a detailed report of Key Technical Parameters down to a
level below the one reported in the MPSR.

The ICDR Data Package shall address test plans (including all environmental tests)
The ICDR Data Package shall address manufacturing considerations

The ICDR Data Package shall address maintainability considerations, including storage.
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The ICDR Data Package shall address materials and processes lists
The ICDR Data Package shall provide a summary of deviations/waivers
The ICDR Data Package shall address contamination control and monitoring considerations
The ICDR Data Package shall address spares program
The ICDR Data Package shall address system safety hazards analyses F N
(a) Hazards identification matrix

(b) Single point failure summaries
(c) Risk assessment rationale

&

The ICDR Data Package shall delineate the status of each docume%? o its accep
for use as is. 4

. b
The ICDR package shall address the operations concept. @fg %

The ICDR Data Package shall present any additional test resu
brassboard testing

The ICDR Data Package shall present the test -
development units and the status of EDU deve 4 ing results, if any.

gpment status of all GSE, including test
ivare design and operation and interface

ess.the status of all sub-contract design activity and
§ht hardware, as appropriate, and demonstrate that

ting Officer for ordering of long lead items, the Contractor shall
y status of these items.
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DESCRIPTION OF REQUIRED DATA

1. CDRL No.: 2. Title:
RE-4 INSTRUMENT PRE-ENVIRONMENTAL REVIEW (IPER)
DATA PACKAGE

3. Reference:

SOW 1.2.1.1
GSFC-STD-1001

4. Use:

.. &
Presents the description and results of the Instrument Pre-En

ntal Test program, and
demonstrates readiness for environmental testing. i

N

s

—

5. Preparation Information: i

The IPER Data Package shall contain all relevai #strument information required to satisfy
paragraph 8.4 (Criteria for Successful Completl Gn) of GSFC-STD-1001, Criteria for Project Flight

Critical Milestone Reviews. i

ata Packaggighall include test and integration program descriptions and results

& , ) . : .
shall include failure report summaries including status of action and

The IPER Data Package shall include as-built documentation summary
The IPER Data Package shall include results of the functional and interface tests
The IPER Data Package shall include descriptions of any malfunctions and corrective actions

The IPER Data Package shall include comparison of measured performance with requirements and
discussion of the effect of any variance and waivers
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The IPER Data Package shall include mission operation constraints
The IPER Data Package shall include contamination avoidance requirements
The IPER Data Package shall include safety requirements

The IPER Data Package shall include list of spares for flight equipment and GSE
gy,
The IPER Data Package shall include review of flight hardware handling progﬁﬁres
g
The IPER Data Package shall include spacecraft interface concerns, proﬂgf%ﬁ
including: ﬂ%% T
B e
o N
a. Analysis and test data that demonstrates that the "swept" or %ﬁoyed volume is vefified,
accounting for all distortions and misalignments. r4 kN

s

%:solutions,

%
. for decomposition, of the sum
%pdgce the corresponding

b. In electronic format, time/magnitude plots of their diStu
of the instrument-induced periodic disturbance torques, in orde#;
magnitude spectrum.
&

%
| 3
The IPER Data Package shall include orbital of
databases.

The IPER Data Package shall in% e end-item c%ta fpackages (submit a summary of the content
prior to review and have paclgi#®#ilable for ingpection at review)

Figl comprehensive performance test results
Jailure report summaries including status of action and rationale for closure

The Instrumerit IPER Data Package shall discuss the compatibility of instrument with spacecraft
flight support equipment, ground support equipment and operational ground equipment

The IPER Data Package shall address the availability and readiness of facilities and GSE required
for environmental testing

The IPER Data Package shall address the status of all program risks and their mitigation plans.
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The IPER Data Package shall address the readiness of environmental test plans and procedures
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DESCRIPTION OF REQUIRED DATA

1. CDRL No.: 2. Title:

RE-5 INSTRUMENT PRE-SHIP REVIEW (IPSR) DATA PACKAGE

3. Reference:

SOW 1.2.1.1
GSFC-STD-1001

4. Use:

To evaluate instrument performance during qualification
readiness to ship. ‘

5. Preparation Information: ‘%
This data package shall address, as a minimum% &@’r”
&
Wﬂ"
The IPSR Data Package shall contain all relevanfinstrument information required to satisfy

paragraph 10.4 (Criteria for Sugggih 1 Completigmyof GSFC-STD-1001, Criteria for Project
Flight Critical Milestone Rey

&

ses to action items generated at prior reviews

s«the solutions to all problems encountered during the

&

The IPSR D %kﬁége shall address compliance with the test verification matrix
3

The IPSR Data“Package shall address measured test margins versus requirements.

The IPSR Data Package shall address qualification/acceptance temperature margins

The IPSR Data Package shall address any data that has been trended to identify compliance with
specification, indicating a change or drift to the trend.

The IPSR Data Package shall summarize and analyze the monthly trend reports (CDRL SE-4) of
trended instrument data, focusing on trends that have changed or drifted anomalously (see SOW
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paragraph 2.5).

The IPSR Data Package shall address total failure-free operating time of the item

The IPSR Data Package shall address the number of cycles during testing of parts with finite
lifespans

The IPSR Data Package shall address the results of the final audit of any remainin%:\lrawing
changes. S,

The IPSR Data Package shall address “could-not-duplicate failures” along
problem and the residual risk that may be inherent in the item

zassessment of the

The IPSR Data Package shall address project assessment of any r%é& risk

Wy ip .
documez;aj%n verifying that the instrument does not outgas
he Contgshination Control Plan.
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DESCRIPTION OF REQUIRED DATA

1. CDRL No.: 2. Title:

RE-6 MISSION DEFINITION REVIEW (MDR)

e
gy,

3. Reference:

SOW 1.2.1.3
GSFC-STD-1001

4. Use: i j N

To evaluate the requirements, requirements flow-down, g ﬁonal concepts and to
validate the realism of the functional and performance requir and their congruence
with the system configuration selected to conduct the mission. :

5. Preparation Information:

Successful Completion) of GSE
Reviews. ’

Data Packag hall address any identified Single Point Failures.

"ﬁée shall cover requirements for all aspects of the mission, including the
s Element, Observatory Simulator, and the associated Ground Support
Equipment, flight software, ground test software, and data processing algorithms, including
Observatory Simulator data processing algorithms,

The MDR Data Package shall show how the current concept meets all government specified
requirements including interface requirements.

The MDR Data Package shall discuss the preliminary operations concept of the Observatory and
Mission Operations Element.
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Results of Review—As a result of successful completion of the MDR, the system and its operation
are well enough understood to warrant design and acquisition of the end items. Approved
specifications for the system, its segments, and preliminary specifications for the design of
appropriate functional elements may be released.
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DESCRIPTION OF REQUIRED DATA

1. CDRL No.: 2. Title:
RE-7 MISSION PRELIMINARY DESIGN REVIEW (PDR) DATA
PACKAGE

3. Reference:

SOW 1.2.1.3
GSFC-STD-1001

5. Preparation Information:

; bl}&éqﬁaﬁ% satisfy paragraph 5.4 (Criteria for

The PDR Data Package shall contain all info <
1a for Project Flight Critical Milestone

Successful Completion) of GSFC-STD-1001,
Reviews.

e
rix of the sgﬁﬁs of program compliance with GSFC-STD-

The PDR package shall COM
A ghce with GSFC-STD-1000.

1000. The PDR shall addggss pro

The PDR data packag’fe shal de Science/Technical Objectives, Requirements, General
Specification.

The PDR data package shall address system performance budgets.

The PDR data package shall address error budget determination.

The PDR data package shall address mass, power, data rate, coding and format, commands,
EMI/EMC.
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The PDR data package shall contain a detailed report of Key Technical Parameters down to a level
below the one reported in the MPSR.

The PDR data package shall address interface requirements, including the following information:
a. Preliminary analysis that will allow the Contractor to ensure that the "swept" or deployed

volume is verified, accounting for all distortions and misalignments.

b. Preliminary estimates of gimbaled masses, inertia’s, and to permit sizin %ﬂspacecraft
control components to meet pointing and stability requirements. ﬁ

g
c. Preliminary analysis of disturbances of the sum of any periodiﬁgﬁi fpce torques, in
s

order to produce the corresponding magnitude spectrum. c%%
e

e I
B
e

The PDR data package shall address mechanical/structural de% analyses, and life4ests.

The PDR data package shall address electrical and therm diémetric design and

analyses. <

The PDR data package shall address software requirements, desf‘g
environment. &

i development

e

port nt design and work flow, and

a}gﬁgycertif d when needed.
R

ey

The PDR data package shall address Ground St
describe how each item will be fabricated, test%

The PDR data package shall add hdesign Veri%a}fion, test flow and calibration/test plans.

The PDR dat ::- shall address redundancy and redundancy management.

The PDR data"i)ackage shall address single point failures.

The PDR Data Package shall address the list of long lead items, and of items that may become
obsolete prior to completion of all flight instruments, identify those items that must be procured
prior to CDR (including a list of those that were ordered prior to PDR and MDR), and provide a
plan for procuring these items and all parts.

The PDR data package shall address contamination requirements and control plan
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The PDR data package shall address safety and mission success.

The PDR data package shall address safety hazards identified for flight, range, ground hardware
and operations.

The PDR data package shall delineate the status of each document required at PDR as to its
acceptability for use as is.
S
gy,
The PDR data package shall address open interface items and the status of any#CDs.
g
The PDR Data Package shall present all program risks and address thelr#zﬁ‘sz :

The PDR Data Package shall provide the status of all sub- contractﬂg%d %mcuss the ™ %‘ff
preliminary design status of critical assemblies and sub-assembl §
and present the available test results.

The PDR Data Package shall present the development status of sul
units, and available test data.

The PDR package shall address the following

Information to cover the Observatory S
Changes since the last rey,

S o e o

ace diagaﬁls, etc
oft#are requirements, design, and development environment

M?Z; verification and test plans

. Addres§ the subsystem operations concept, as appropriate

Addréss spacecraft subsystems simulated by the Observatory Simulator

Address the modes of operation of the Observatory Simulator

Address the list of long lead items, and of items that may become obsolete prior to

completion Observatory Simulator development, identify those items that must be

addressed prior to, and provide a plan for development/procurement of these items.

Delineate the status of each document required at PDR as to its acceptability for use as is

Present all subsystem program risks and address their mitigation

Address software assurance process.

T o B ECRE y

» o
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The PDR Data Package shall address the producability of the design solution.

The PDR Data Package shall address mission assurance to be imposed including parts and
materials usage as well and workmanship standards imposed.

The PDR Data Package shall address software assurance process.
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DESCRIPTION OF REQUIRED DATA

1. CDRL No.: 2. Title:
RE-8 MISSION CRITICAL DESIGN REVIEW (CDR) DATA
PACKAGE

3. Reference:

SOW 1.2.1.3

4. Use:

To present the Fllght Equlpment and GSE demgn and op;

manufacture begins, and to demonstrate that the design meets all pt
requirements. ;

5. Preparation Information:

The CDR Data Package shall
Successful Completion) of €
Reviews. '

matrix of the status of program compliance with GSFC-STD-
grcompliance with GSFC-STD-1000.

Electronic, an : lectromechanical (EEE) parts.

The CDR Data Package shall address manufacturing flow, and the status of manufacturing and
assembly drawings, bill of materials, etc.

The CDR Data Package shall address manufacturing procedures.

The CDR Data Package shall address mission assurance product checkpoints and evaluation
criteria.
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The CDR Data Package shall address standard applicable in-house processes.

The CDR Data Package shall address special/unique tooling/fixturing.

The CDR Data Package shall address facilities required for manufacturing.

The CDR Data Package shall address personnel resources (time phased). "
S,

The CDR Data Package shall address the delivery schedules for flight hardwag#, mission
operations hardware, and GSE. hﬁ s

The CDR data package shall address detailed analysis from FMEA, fa#
reliability analysis. .

(f) Electrical circuits

(g) Scanning drive system

(h) Lubrication and lubrication loss .

(i) Tolerance and tolerance sensitivity analysis (including the And mechanical
considerations) '

(j) Communications link budget(s)

y shall address materials and processes lists

The CDR Dafe}}*ackage shall provide a summary of deviations/waivers

The CDR Data Package shall address contamination control and monitoring considerations
The CDR Data Package shall address spares program

The CDR Data Package shall address system safety hazards analyses

(d) Hazards identification matrix
(e) Single point failure summaries
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(f) Risk assessment rationale

The CDR Data Package shall delineate the status of each document as to its acceptability
for use as is.

The CDR data package shall address open interface items and the status of any ICDs.

The CDR package shall address the mission operations concept. "
gy,

The CDR Data Package shall present any additional test results from breadboﬁ and

brassboard testing as.

The CDR Data Package shall present the test data from sub-assembly _ﬁgineeri .
development units and the status of EDU development and tes?mul s, ifany. % ;"ﬁf
1

&
1 GBE, including test and

The CDR Data Package shall address the development statug#t a :
on and interface

%
The CDR Data Package shall address the statu

schedule for delivery of flight hardware, and d&mons
have been adequately reviewed, The Contracto%l;gﬁaddr
Long lead items. &

s the design/delivery status of

The CDR package shall add

| . . .
atus of theﬁsewatory Simulator, to include the following
items: >

and/or procurement status of long lead items
¥in-house software processes

esources (time phased)

cification
graghis and description of software components
siafare design diagrams (object models, class diagrams, sequence diagrams, etc.)
Descri&ﬁ)n of key design classes
Addréss the extensibility of the simulator design
. Address the modes of operation of the simulator
. Address the spacecraft subsystems simulated by the Observatory simulator
. Address software test plans
. Address maintainability considerations
. Address any COTS products and licenses involved
Provide a summary of deviations/waivers
Delineate the status of each document as to its acceptability for use as is. If updates and/or

wﬂ.g*oobg~w'—~5‘§go>—nog_oo-m
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changes are required, these shall be estimated in required man-hours
Address open interface items and the status of any ICDs

Address the simulation operations concept

Present results and data from any related proof of concept testing

. Present results and data from any related prototype testing

Present key updated graphical user interfaces
Address the status of all program risks resulting from the Observatory Simulator
development and their mitigation
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DESCRIPTION OF REQUIRED DATA

1. CDRL No.: 2. Title:

RE-9 PRE-ENVIRONMENTAL REVIEW (PER) DATA PACKAGE

3. Reference:

SOW 1.2.1.3
GSFC-STD-1001

4. Use:

Presents the description and results of the Pre-Environm
readiness for environmental testing. ‘

5. Preparation Information:

w“‘“’s{‘atisfy paragraph 8.4 (Criteria for

The PER Data Package shall contain all infor H
r P}%j ect Flight Critical Milestone

Successful Completion) of GSFC-STD-1001, %ter' #o
Reviews. Wﬁé

The PER Data Package shall 1

tatus of ac%%ﬂ'items generated at prior reviews

al

The PER Data Packaée sha ntain the results of any analyses updated or revised since the CDR.
Analyses shall be proyided fo iori parameters such as: lifetime fuel budget, attitude

determination 1S, orbig

The PER Data Package shall include as-built documentation summary

The PER Data Package shall include results of the functional and interface tests
The PER Data Package shall include descriptions of any malfunctions and corrective actions

The PER Data Package shall include comparison of measured performance with requirements and
discussion of the effect of any variance and waivers
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The PER Data Package shall include mission operation constraints

The PER Data Package shall include contamination avoidance requirements

The PER Data Package shall include safety requirements

The PER Data Package shall include list of spares for flight equipment and GSE
G,

The PER Data Package shall include review of flight hardware handling procﬁf"es

The PER Data Package shall include orbital operations plans and statua ﬁgﬁgﬁi
databases. %%
e

i, &
The PER Data Package shall include end-item data packages (s@}ﬁfmt a summary of )%; content
prior to review and have package available for inspection at g#view) %,

1. As-built configuration list

2. Hardware parts lists .

3. Hardware materials and processes lists .

4.  Test Log Book (including total operating timé ycle records)

5. Open item lists (includingggasons for being op€n)

6.  Safety compliance data pagks - %ﬁ

7.  Limited life items listings #nd

8.  Critical parameters trend difa

9.  Final comprehensive perforffiance test results

10.  Failure report.summaries ingluding status of action and rationale for closure
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DESCRIPTION OF REQUIRED DATA

1. CDRL No.: 2. Title:

RE-10 MISSION PRE-SHIP REVIEW (PSR) DATA PACKAGE

3. Reference:

SOW 1.2.1.3
GSFC-STD-1001

4. Use:

To evaluate system performance during qualification or
to ship from contractor. ‘

5. Preparation Information: - ¢

The PSR Data Package shall contain all inform; iorﬁaﬁﬁ%’g% satisfy paragraph 10.4 (Criteria for
Successful Completion) of GSFC-STD-1001, #1a for Project Flight Critical Milestone
Reviews.

b
esponses ﬁction items generated at prior reviews

3

5

The PSR Data Package sha
A

] tions to all problems encountered during the
program and the solution rationale.
&

7
ffarize and analyze the monthly trend reports (CDRL SE-4) of
at have changed or drifted anomalously (see SOW paragraph

trended dagd®
2.5). f

e
The PSR Data-Package shall address compliance with the test verification matrix

The PSR Data Package shall address measured test margins versus requirements.

The PSR Data Package shall address the Attitude Control System (ACS) nominal sensor alignment
data.

The PSR Data Package shall address qualification/acceptance temperature margins
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The PSR Data Package shall address any data that has been trended to identify compliance with
specification, indicating a change or drift to the trend.

The PSR Data Package shall address total failure-free operating time of the item

The PSR Data Package shall address the number of cycles during testing of parts with finite
lifespans (e.g. — valves in propulsion system)

The PSR Data Package shall address the results of the final audit of any remainig@#sawing
changes.

The PSR Data Package shall address “could-not-duplicate failures” alorﬁi sgssment of the

problem and the residual risk that may be inherent in the item @g
e

F . ,a*
The PSR Data Package shall address project assessment of any géSidual risk fﬁ

The PSR Data Package shall provide an update from CD
monitoring/transportation/control plans
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DESCRIPTION OF REQUIRED DATA

1. CDRL No.: 2. Title:
RE-11 MISSION OPERATIONS REVIEW

.
3. Reference: B
SOW 1.2.1.3

GSFC-STD-1001

4. Use:

. b
% :
Provide LDCM Space Segment information to the lead ¢ ﬁ% of mission level reviews.
The review team will expect information required to satisfy aph 7.4 (Criteria for Successful

minimum;

Mission Requi (s#Operations Concept

i#td Status including: Documentation (i.e. Space Segment
ncept ground system requirements, flight operations and contingency
erface Control Documents, handbooks and users manuals), flight

sion, Payload Instruments and Communications Services, Spacecraft, Flight

Software, and Ground System Overviews

€. Flight Software Maintenance Approach

f. Flight Operations Team build up and Training Plans

g. Pre-launch Test Plans including: RF and Project Operations Control Center (POCC)
Compatibility Tests, Data Flow and End-to-End Tests, Simulations and exercises,
Launch Site and Pad Tests

h. Launch and early orbit overview including deployment activities and coverage
1. In-orbit Checkout Overview
J- Project Database and Procedure Development
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Spacecraft and Instrument Operations Constraints

Spacecraft Subsystem Level Activities

Mission Planning and Scheduling

On-board Data Memory Management

Real-time Operations including: Health and Safety Monitoring, Safe Mode
Operation

Trend Analysis Plans including Reports and Archiving

Science Operations Planning, Data Processing and Analysis

Ground System Requirements and Development Status @ﬁﬁs
Mission Readiness Testing _ﬁ
Preliminary List of all Launch Critical Facilities and Functi

Issues and Concerns
Specification and Drawing Trees
Mass Properties Report

Power Profile Report

"
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DESCRIPTION OF REQUIRED DATA

1. CDRL No.: 2. Title:
RE-12 FLIGHT OPERATIONS REVIEW

.
3. Reference: B
SOW 1.2.1.3

GSFC-STD-1001

4. Use:

g, . :
pport of mission level reviews.

h 9.4 (Criteria for Successful
ilestone Reviews.

Provide LDCM Space Segment information to the lead ¢
The review team will expect information required to satisfy
Completion) of GSFC-STD-1001, Criteria for Project Flight Crrt

s

5. Preparation Information: i
R

The FOR Data Package shall contain all inform# ﬁ’h requir%d to satisfy paragraph 9 4 (Criteria for

o

@aining including tests, simulations, and closure of problems
location for launch and early orbit and in-orbit checkout

) ~LContingency procedures, development and verification/validation status
g. Safety and mission success
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DESCRIPTION OF REQUIRED DATA

1. CDRL No.: 2. Title:
RE-13 OPERATIONAL READINESS REVIEW

.
3. Reference: B
SOW 1.2.1.3
4. Use:

Fhardware, software, personnel,
d state of the system.

5. Preparation Information:

P a#
The Operational Readiness Review shall addre% tgg‘gfollo ng items:

1. Status of completion of all validation testmg%
Resolution of test failures.g malies frong ahdatlon testing and incorporation of the
results into all supportigh ling opegdtional products.

3. Status of all operati fabling products (facilities, equipment, documents,
updated databases; et t.dre necessary for the nominal and contingency operations. Status
of delivery/installation o products at the site(s) necessary to support operations.

operational sfatus.

2. All applicdble lessons learned for organizational improvement and systems operations have
been captured.

3. All waivers and anomalies have been closed.

4. Systems hardware, software, personnel, and procedures are in place to support operations.
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DESCRIPTION OF REQUIRED DATA

1. CDRL No.: 2. Title:
RE-14 FLIGHT READINESS REVIEW

.
3. Reference: féw’*
SOW 1.21.3
4. Use:

To examines tests, demonstrations, analyses, and audits thatfe
safe and successful flight/launch and for subsequent flightg
and ground hardware, software, personnel, and procedures a

iithe system’s readiness for a
#S. It also ensures that all flight
ationally ready.
N P y Y

5. Preparation Information: %

y i
The Flight Readiness Review shall address the%ll Ing itéms at a minimum:

g

1. Certification that flight operations can safelyihrogeed with acceptable risk.

2. Confirmation that the sysig upport el"ﬁts are properly configured and ready for
flight. &

3. Confirmation that a ible and function as expected.

|
vehicle igifeady for flight.

i is pfady for a safe flight with a high probability for achieving mission success.
Flight and Ad software elements are ready to support flight and flight operations.
Interfaces aj€ checked out and found to be functional.
Open itents and waivers have been examined and found to be acceptable.
The flight and recovery environmental factors are within constraints.
All open safety and mission risk items have been addressed.

ok wbd
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DESCRIPTION OF REQUIRED DATA

1. CDRL No.: 2. Title:

RE-15 LAUNCH READINESS REVIEW (LRR)

3. Reference:

SOW 1.2.1.3

4. Use:

To update the status of the system readiness for launch.

5. Preparation Information:

The LRR is held to update the mission status, L s:==-°‘ ‘om the previously held FRR,
authorize approval to proceed into launch coun owﬁanﬁ?ﬁn the Certification of Flight
Readiness (COFR). The LRR is held at the launghsSite no later than 1 day before launch. The LRR
is chaired by the Space Operations Assistant Asspciate Administrator (AAA) for Launch Services
or may be delegated to the LSP 3
conclusion of the LRR. '
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DESCRIPTION OF REQUIRED DATA

1. CDRL No.: 2. Title:

N
gy,

RE-16 ON-ORBIT ACCEPTANCE REVIEW

3. Reference:

SOW 1.2.1.3

To demonstrate that the Observatory and Mission Operations Elent
acceptance. E

5. Preparation Information:

The On-Orbit Acceptance Revj

identified duripg
2. Results of applicatid
3. Results of gn-orbit ca

orm of data plots/tables) for all anomalies and unexpected behavior
contractor during LOR and bus and sensor checkout, including:
wwing the anomalous or unexpected behavior

#ptions of any workarounds and/or fixes

‘status of all anomalies, ground system problems, and database problems
encountered by the contractor during LOR and commissioning

7. Measured on-orbit performance of the LDCM versus the requirements of the Space
Segment Requirements Document and the Mission Operations Element Requirements
Document.
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8. DESCRIPTION OF REQUIRED DATA

1. CDRL No.: 2. Title:

RE-17 ENGINEERING PEER REVIEW DATA PACKAGES

3. Reference:

SOW 1.2.2
SOW 4.5.3.1

4. Use:

%’
tation details at levels that
gemgn Teams to identify
e‘probability of success.

Engineering Peer Reviews (EPRs) focus on the design an

ch: Test, Analyses, and Simulation
fication li:gs: Data Adequacy, Observed Margins, Trends, and Anomalies
tion Approach and Results

éritage from previous missions

G. Lessonsﬁﬁ'eamed
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SOFTWARE DIDS
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DESCRIPTION OF REQUIRED DATA

1. CDRL No.: 2. Title:

SW-1 SOFTWARE DEVELOPMENT AND MANAGEMENT PLAN

3. Reference:

SOW 4.4.2
NPR 7150.2

4. Use:

Defines contractor activities required to develop and ma

5. Preparation Information:

The Software Development and Management :
the development and testing of the VaI'IOU.S typ of

e processes and activities used in
gﬁftwarﬁ)emg acqulred acknowledging the

anagement plan;

I C ﬁguratlon Management plan;

J. d Operational Transition

K. V&V afid IV&V;

L. COTS, GOTS, and MOTS software.

M. Subcontractor management and monitoring

N. The plan and approach for training personnel (Contractor staff, external maintainers, Flight
Operation Team) in the use of all delivered software and supporting facilities

Additionally, the Contractor shall evaluate all flight software using software metrics. The
metrics collected, trended, and presented monthly. Metrics shall include at a minimum:
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Number of flight software requirements and their change status

Design/Code complexity index at CSU, CSC, and CSCI levels

Source code production rate estimates versus actuals

Number of Software Change Requests/Problem Reports and their status

Resource margins for Utilization of memory, CPU, I/O Bandwidth and Bus traffic
Effort data (staffing profile) estimates versus actuals

mEmOOw >

Include an alphabetized list of definitions for abbreviations and acronyms used in ’tsgi\s document.
Include an alphabetized list of definitions for special terms used in the document#&% terms used
in a sense that differs from or is more specific than the common usage for such#terms.

e placed in an
of the
t and shall

Material that is too detailed or sensitive to be placed in the main body omﬁﬁ regg
appendix or included as a reference. Include the appropriate referencein the maw
text. Appendices may be bound separately, but are considered to bgp:
be placed under configuration control as such. -
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DESCRIPTION OF REQUIRED DATA

1. CDRL No.: 2. Title:

SW-2 SOFTWARE REQUIREMENTS SPECIFICATION

3. Reference:

SOW 4.4.2.1

4. Use:

The Software Requirements Specification specifies in detail
for a particular computer Software Configuration Item (¢
performance requirements, interface requirements, testing re
requirements

Widing functional and
gnts, security and safety
&

e

5. Related Documents:

_gr
gﬁ& 1 60-91), Data Item Description NASA-

i
o the contﬁiequired by NASA-DID-P200, include a bidirectional traceability matrix
eaglf software requirement to a system or sub-system (high level) requirement
Wikt is derived. Additionally, the test method used to verify each requirement
shall bqﬁﬁfentiﬁed.
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DESCRIPTION OF REQUIRED DATA

1. CDRL No.: 2. Title:

SW-3 SOFTWARE DESIGN DOCUMENT/USERS GUIDE

3. Reference:

SOW 4.4.2.2

4. Use:

Describes the software design and operation for use by softy#

$ structure, and organization of
osing the top-level CSCI into
ptopriate. The SDD

, data architectures, and

The Software Design Document describes in detail the arC
a particular Computer Software Configuration Item (CSCI),
Computer Software Components (CSC) and lower levels of units 4
describes each unit of software in terms of its 1nterfaces (mput/outp
processing (e.g. logic, algorithms).

%

The Software Users Guide shall contain the infrmatigh

detailed procedures and functionalities

ited to use the software, including

(c) Softwage Interface Control Description for both software-to-software and software-to-
hardware interfaces

Describe the system operations design, including:
(a) Operations Scenarios
(b) User-System Interface
(c) Operations Environment and Facilities
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DESCRIPTION OF REQUIRED DATA

1. CDRL No.: 2. Title:
SW-4 SOFTWARE TEST READINESS REVIEW (SWTRR) DATA
PACKAGE

N
7

3. Reference:

SOW 4.4.3.2

5. Preparation Information: ‘%

dequtely % epared for formal software
Weck-out of test procedures, test cases, and

The SWTRR shall show that the contractor ha
acceptance testing to include, at a minimum, t
requirements traceability.

¢ Software Development and Management Plan

m descriptions and results
o
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DESCRIPTION OF REQUIRED DATA

1. CDRL No.:

SW-5

2. Title:

SOFTWARE ACCEPTANCE REVIEW (SWAR) DATA
PACKAGE

3. Reference:

SOW 4.4.3.2

4. Use:

For review of all test data and designs for compliance ag:
variances, mission operations requirements, etc.

5. Preparation Information:

. Comparison of m
any variance and w

equlpmﬁﬁ and operational ground equipment
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DESCRIPTION OF REQUIRED DATA

1. CDRL No.: 2. Title:

SW-6 SOFTWARE TEST REPORTS

3. Reference:

SOW 4.4.2.3

4. Use:

Provide summary of the software acceptance testing and/or gt

P

5. Preparation Information:

These reports shall be prepared in accordance he

%?ﬁﬁ "

Version number of softysz sted L
j ! %‘

These reports shall be developed for each test
the following, as a minimum:
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DESCRIPTION OF REQUIRED DATA

1. CDRL No.: 2. Title:

SW-7 FLIGHT SOFTWARE TEST PLAN

3. Reference:

SOW 4.4.2.1

4. Use: i, ?ﬁ"
Prov1de overall view of the software acceptance test program lehpg test phllosop y objectives

program.

5. Preparation Information:

This shall incorporate the requirements of the
This shall include, as a minimum:

A. Tests to be accomplishg

SE MO O
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DESCRIPTION OF REQUIRED DATA

1. CDRL No.: 2. Title:
SW-8 SOFTWARE DELIVERY PACKAGE AND OPERATIONS
TRANSITION PLAN

3. Reference:

SOW 4.4.8

4. Use:

A software delivery package is required at the end of the
comprising the software delivery package. The first item is
being delivered. The second item is the software on appropria
accompanying documentation. The final software delivery should
plan.

5. Related Documents:

(a) ﬁesenptlon of Delivery Contents — Identify the delivery in terms of subsystem,
“release number(s), configuration ID(s), media type(s) (tapes, diskettes, other) and
number of copies.

(b) Build Instructions - Provide instructions to be used in building the delivered
software, including the version number of system or vendor-supplied software
required to build the system. The supplier should provide evidence that these
instructions have been executed prior to delivery and that the software has been
built successfully using them (As Built Configuration).
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(c) Special Operating Instructions — Indicate any special instructions that test or
operations personnel need to know in using the software. These may include, for
example, the use of special simulators, changes to operational procedures, the
addition of new files, file format changes, operating constraints/limitations,
workaround resolutions to documented problems, operational software version
numbers, and associated database version numbers.

(d) List of Resolved Anomaly Reports and Change Requests.
(e) List of Unresolved Anomaly Reports and Change Requests. ﬁgé'ﬁ“&ah
(f) Copy of Resolved Anomaly Reports and Change Requests. 4

(g) Copy of Unresolved Anomaly Reports and Change Requgﬁ :

25 &
(h) Matrix of requirements addressed by this release (may %done by*
mapping of requirements identified in requirementgpgcification d

(i) Release History Summary Matrix.

(j) Inventory of the Delivered Media — Produ
themselves,

The second of the three items of the del
the source code and executable code. Pt
with the contract schedule. The media ¢
paper listings, etc. Nungk copies of tifgft
schedule. 3

Accompanyin g

(e)*Data Definitions
(f) Test Plans, Procedures and Results as appropriate.

An operations transition plan is required prior to the final software release for
Government acceptance. It plans for the transition of all deliverable software and
supporting databases from the development team to the operations and the software
maintenance teams. The plan shall include delivery and transition of software,
documents, and users guides to its operational state on deliverable simulators or test beds
such as the Software Development and Validation Facility and Flight Software Validation
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and Maintenance Facility.
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DESCRIPTION OF REQUIRED DATA

1. CDRL No.: 2. Title:

SW-9 SOFTWARE REQUIREMENTS PEER REVIEW PACKAGE

3. Reference:

SOW 4.4.3.2

4. Use:

At the SRR, the development team presents the detailed requft
software system or subsystem to independent experts, mg :
interested parties. The purpose of the pre-SRR Peer Review
requirements are clear, complete, consistent, feasible, traceable,
completion of the SRR certifies that the requirements form a satis
software design.

gFcustomers, users and other
erify that these software
stable. Successful

5. Related Documents:

g
6. Preparation Informationﬁ '
"4

The Pre-SRR Peer Re:

nt metl blogy being followed, focusing on requirements definition,
s analysis, and high-level design
#n of all source documents from which software requirements were

Q Requireme%s context — Overview of system concepts and requirements from which the
detailed requirements and specifications were derived
Hardware Context
o Diagrams showing the hardware environment in which the software will operate
(e.g., processors, buses, sensors, communications networks)
o Major software functional elements, showing data flows between software and
hardware elements
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o Identification of any resource limitations or allocations associated with the
hardware elements on which software depends, including processors, memory, data
storage

o Identification of Interface Requirements Documents (IRDs) and Interface Control
Documents (ICDs) and the organizations developing or acquiring hardware
elements; IRD and ICD status and need dates for any open or TBD issues

Software Context

o Diagrams showing external software interfaces to this software system/subsystem.

o Identification of software IRDs and ICDs and the development o dhizations
associated with relevant external software elements; IRD and I@D status and need
dates for open/TBD issues

o Architectural diagrams showing any COTS, GOTS, herlt e SOk

e, operating

systems, and/or development languages specified in the%%1gher -lew uirements
or system concept documents o N
Operations Context & ;ﬁ '
o Diagram of operations characteristics (e.g., grgtind cofigacts, science operations)

o Operational scenarios for the major functi
processing, output, interfaces, and identificatk
Software control modes and mode transition ruléj
Fault detection, isolation and recovery (FDIR) stra
Safety hazard reduction strategigs #
0 Security features : ‘

tding input mechanisms,

000

o Functional requirements — Address the foll%/m@%r ea#gg major functional area of the
software:

o Definition of high-level requlrem ts for each functional area

o Block diagr:;%" major softwiizg<€omponents in each functional area, their

interfaces a

iog:0f performance requirements for the software (e.g., system response
ecovery times, output data availability)

#on of critical timing relationships and constraints (e.g., external hardware
e timing, command execution timing)

o Design strategy
o Explanation of design drivers and design decisions that have been made, including
software architecture, operating systems, reuse of existing software, and selection of
COTS components
o Resource goals and preliminary sizing estimates in the context of available hardware
allocations; strategies for measuring and tracking resource utilization
0 Initial Build Plan

o Qualification requirements
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o Discussion of overall software test strategy, including the test levels (unit, integration,
build, and system-level testing), test types (interface, load/stress, regression), and test
tools

o Software development and test environments, including processors, operating systems,
communications equipment, simulators and their fidelity

o Traceability of requirements to build and system-level tests

o Methodology for verifying the system requirements and acceptance criteria

o Test tool requirements and development plans

A
o Software Management Plan fwﬁ
Management approach
o Software team(s) organization, WBS, and reporting relatlo £
o Software size estimates, budgets, and staffing
o Development schedules showing key receivables, deliv
o Management overview, including metrics to be coljeék
o Risks and risk mitigation plans
Technical approach
0 Requirements management approach and, £}
o Configuration Management, Product Assuran
and tools
o Software development environment(s) and tools
o Documentation summary and s

bles, and

o Status — Current schedule, milestone, and
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DESCRIPTION OF REQUIRED DATA

1. CDRL No.: 2. Title:
SW-10 SOFTWARE PRE-PDR PEER REVIEW PACKAGN%\
3. Reference:

SOW 4.4.3.2

4. Use:

This review is to determine readiness to proceed with so
&

5. Related Documents:

' ‘ R
6. Preparation Information: % ﬁ;fé #‘§
=

The Pre-PDR Peer Review package should incl

e the following information.

o Overview @

o Requirements g software
o Uniqu i i
0 i dlity requirements
0 curity requirements
o Opegi - ilighlighting any changes in operational concepts resulting from design

mal opgations scenarios
gction, isolation and recovery (FDIR) strategy

o High-leveldesign — At a minimum, include the following:
o System architecture, external interfaces and end-to-end data flow
Design drivers (e.g., performance, reliability, usability, hardware considerations)
Overview of software architecture, including context diagram
ICD status and key interface details
List of subsystems, tasks, or major components — e.g., user interface, database, task
management.
For each subsystem, task, or major component

000D
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o Mapping of system-level requirements to the subsystem, with any safety-critical
requirements highlighted

o Derived requirements

o Design alternatives, including reuse of heritage software and/or COTS tradeoffs

o High-level design — Context diagram, functional allocations, descriptions of
major modules, data flow, and internal interfaces

o Current design status and issues

o Software Management Plan — Review the following, highlighting changes sincﬂ% MDR:

Management approach S,

o Organization/WBS f

o Project relationship and interfaces, if applicable

o Software size estimates, budgets, and staffing h

o Development schedule showing key receivables, deliverabl%g, miles
dependencies "

0 Management overview, including metrics to be collﬁ%d

o Risks and risk mitigation plan &

o Infusion of previous Lessons Learned; collect %ons Learned

Technical approach -

o Requirements management approach and tools .

o Configuration Management, Product Assurance, and #ire Safety plans and tools

o Development approach, including pger review/walkthroggh plans and project standards

o Documentation plan, including wh ) o be baselined

0 Build/release plan and contents :

o Software development and test env ngfris Z?ﬁools

o Test strategy/plan, including test drividts/simulators, test data, and discrepancy tracking

o Strategy or timeline for]V&V and I ﬁendent Technical Authority involvement, if
applicable '

Q
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DESCRIPTION OF REQUIRED DATA

1. CDRL No.: 2. Title:
SW-11 SOFTWARE PRE-CDR PEER REVIEW PACKAGE
3. Reference: Aﬁﬁ%ﬁn
SOW 4.4.3.2 i
4. Use: ;
B
N #ar

The purpose of this review is to determine whether the detaile%ﬁ%gigy satisfies requifements and is
ready to be implemented in code and tested. i ;

5. Related Documents:

o

: éﬁf
iten;%i‘

6. Preparation Information:
This design review package shall include the fdglow; )
o Management Overview, highlighting changgg’since Software Pre-PDR Peer Review
o Management activities, including reg%lar management and technical meetings, status
reporting |
o V&V plan, incl tone and pger reviews, walkthroughs, and external reviews
REAS) or Review Item Dispositions (RIDs) and

PDR Peer Review and, if applicable, the Mission PDR

e
ugthe

responses fi
and/or CDR
»ther external dependencies (documents, software, hardware,

lan;"’cluding each document’s status and when it will be baselined
ce and Software Safety plans and activities

“and reporting of Lessons Learned; infusion of Lessons Learned in earlier
and/or projects

o Development Process and Plans, highlighting changes since PDR

o Software requirements definition and management process, including documents used
and produced, V&V, and baselines

o Design process, including methodology and standards used, design documentation
produced, inspections and reviews

o Implementation process, incl. standards, review process, problem reporting, unit test,
integration

0 Build plan
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o Configuration Management (CM) processes, including discrepancy reporting and
tracking (development and post-release)

o Software Overview, highlighting changes since PDR
o Overview of functional requirements and operations concepts
o System (software and hardware) architecture, external interfaces and end-to-end data
flow
0 Software context diagram showing each subsystem or major component
0 Failure detection and correction (FDC) requirements, approach, and deg#

led design, if

applicable

o IT Security Requirements (Mission-specific)

o Software Requirements Verification Matrix (mapping requlraﬁﬁ
subsystems/components ,

o Development environment (e.g., hardware diagram, op%&m% system(s)#gaifipilers

DBMS, tools)

For each subsystem or major component,
0 Requirements

highlighted

o Requirements changes sinc

0 Detailed Design §
o Design changes since PDR % ﬁ&@y #

0 Reused/heritage software or fijfictionality from previous projects; necessary
modifications_..

e

.
nent conte)@ﬁggram
{ & Level 0 data flow diagram or UML)

- Inte’ﬁpts and/or exception handling, including event, FDC, and error messages
“&m [ TSecurity features
“urrent status and issues
0 Software ﬁgﬁng
0 TeSt team roles, functions, support required, and charter
o Documentation — titles and status of test plans, procedures, and traceability matrices
o Test levels (e.g., unit testing, integration testing, system testing) — description, who
executes, test environment, standards followed, verification methodologies
o Testing preparation and execution activities, incl. testing of reused/heritage software if
applicable
0 Build test timeline and ordered list of components and requirements to be tested in each
build
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Test environments for each test level —diagram and description of tools, testbeds,
facilities

Software requirement verification recording, monitoring, and current status — databases
and test reports; sample test verification matrix

Mission Project V&V plans and status

System and acceptance testing — operational scenarios to be tested, including stress
tests and recovery testing, if applicable

Acceptance process — reviews (e.g., Acceptance Test Readiness Reviev&Acceptance
Test Review), approval, and signoff processes fwa

0 Delivery, Installation, and Maintenance

Q

a
a

Draft

o Software status

Disposition of source code and tools, handling of load images, i
etc. :
Version identification and documentation
Maintenance plan, if applicable, including disposition
code, licenses, etc.)

#llation of databases,
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DESCRIPTION OF REQUIRED DATA

1. CDRL No.: 2. Title:

IT-1 SPACECRAFT TEST PLANS

3. Reference:

SOW 4.2.1

4. Use:

sm W{g?’
Provide information on how the spacecraft will be tested and WI‘[S _performance will be verified.

5. Preparation Information:

shall be written at a level above the test proced
understand the purpose and methodology of all
configuration controls necessary for successful
for each test activity defined in the Performance \
operations, interfaces, and spacecraft perforrnanc
mechanical, EMC, etc), and shal], g
deployments, environmental ﬁ
calibration and checkout, g
part of a “group” test, fg
Test (CPT), one test plan ma
following informatign.

a. Tes fﬁctives

b. E#st Methods

fe the required environmental and
offon ﬁle test. These plans shall be prepared
fication Plan and shall cover all spacecraft test
equirements (e.g., electrical, structural and

articles includ e grounding scheme. Location and identification of all measuring points on
appropriate schematics and diagrams

f. Test Equipment and Facility Identification

g. Test Instrumentation

h. Safety Provisions and Cautions, including Identification of hazardous and potentially
hazardous situations and operations and abort conditions

i. Environmental and/or other conditions to be maintained, including contamination controls

j- Responsibilities and chain-of-command for test performance

k. Expected results in telemetry and associated caution and warning levels.

n. Data Recording Requirements
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o. Data Recording Forms and Tables
p. Accept/Reject Criteria
q. Note any test phases and profiles
r. List the requirements for the test procedure and test report development
s.Description of any necessary functional operations required during the test (ie. a CPT
performed at hot and cold during thermal vacuum testing)
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DESCRIPTION OF REQUIRED DATA

1. CDRL No.: 2. Title:

IT-2 SPACECRAFT BUS TEST REPORTS

3. Reference:

SOW 4.2.1

4. Use:

F
Report the results of all tests identified in the Spacecraft Test B&ﬁé?s mcludmg test p(ég;edures
used, test results, and configuration status of all items under

P

5. Preparation Information:

The Contractor shall provide test reports that
spacecraft. The following shall be included in

a. Test identification and hardware configuratid

b. Facility description
c. Reference - applicable test pi

h-Variations between actual and expected results were within

atter case, actual test results shall be shown.

4. Identification of any false or aberrant results noted during the test or subsequent analyses.
Note that any such behavior that can prevent the spacecraft from accomplishing its mission
objectives can be a basis for rejection.

d. Recommendations for subsequent actions shall be stated, based on the test results, to include:

1. Redesign of a particular component to enable the spacecraft to meet a specific requirement
which was not fulfilled

Draft 4-78 June 2, 2006



2.

Draft

427-XXX (TBD)

Revision of a development or the system / subsystem specification in cases where the test
results disclose ambiguity or conflicting requirements

The conduct of additional tests to fulfill objectives for which results were not acceptable.
Test Plan and Procedure Changes — Any deviations from the approved test plans or
procedures that were followed during the official conduct of the test shall bdgh\documented

as revision pages to the affected documents and shall be appended to the pgést.
Acceptance of the report shall also constitute acceptance of the appendgd changes.
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DESCRIPTION OF REQUIRED DATA

1. CDRL No.: 2. Title:
IT-3 SENSOR INTEGRATION AND TEST PLAN

s
3. Reference: B
SOW 4.2.2
4. Use:

To provide information on the integration and testing of the$
components are integrated and sensor performance is tes

5. Preparation Information:

The contractor shall provide a Sensor Integrat 4 i
activities required to integrate the various sensd 0nen§'mto the final flight configuration. It
guration to verify its readiness for integration

onto the Observatory.

At a minimum, the plans shall ¢g

p
N

he followirgﬁﬁformation:

o

a. fion and Test
b. Flow of sch@glntcgration and Test sequence
c. Description o emsor activity or test including the test configuration

: of serfsor special handling requirements to support the activity or test
'of sensor ground support equipment requirements to support the
test

activity
Descri

Py

giption of sensor personnel required to support the activity or test

J. .Description of the process to be used for handling anomalies as they occur during
[&T
Requirement of log books to be maintained throughout the I&T process
Sensor level requirements to be verified, cross referenced to the SPVP
. Calibration test requirements
Data/ simulator requirements

PBTFr
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DESCRIPTION OF REQUIRED DATA

1. CDRL No.: 2. Title:

IT-4 SENSOR TEST PLANS

3. Reference:

SOW 4.2.2

4. Use:

verified

5. Preparation Information:

e ugéd dur%? Sensor Level Testing. Test Plans

nd shallii)rovide information sufficient to
understand the purpose and methodology of all tesgs, and to provide the required environmental and

The contractor shall provide detailed test plans td;
shall be written at a level above the test proceduré

configuration controls necessary @i cessful corgplétion of the test. These plans shall be prepared
for each test activity defined ig ormance V%cation Plan and shall cover all sensor test
operations, interfaces, and g& ‘quirements (i.e., electrical, structural and

' tests such as mechanical function and deployments,
%, vacuum, vibration), sensor calibration, GSE calibration and
gsfs. If tests are conducted in conjunction as part of a “group”
#iCe Test (LPT) or Comprehensive Performance Test (CPT), one
group. At a minimum, the plans shall contain the following

test plan ma compass
informatihg

d. Required sensor configuration, including any differences from flight configuration
e. Test Equipment Configuration, including layout and interconnection of test equipment and
articles including the grounding scheme. Location and identification of all measuring points on
appropriate schematics and diagrams

f. Test Equipment and Facility Identification

g. Test Instrumentation

h. Safety Provisions and Cautions, including Identification of hazardous and potentially
hazardous situations and operations and abort conditions
1. Environmental and/or other conditions to be maintained, including contamination controls
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j- Responsibilities and chain-of-command for test performance

k. Expected results in telemetry and associated caution and warning levels.

n. Data Recording Requirements

o. Data Recording Forms and Tables

p. Accept/Reject Criteria

q. Note any test phases and profiles

r. List the requirements for the test procedure and test report development

s. Description of any necessary functional operations required during the test gf\' a CPT
performed at hot and cold during thermal vacuum testing)
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DESCRIPTION OF REQUIRED DATA

1. CDRL No.: 2. Title:
IT-5 SENSOR TEST REPORTS

.
3. Reference: B
SOW 4.2.2
4. Use:

To report the results of all tests identified in the Sensor Tes{#
test results, and configuration status of all items under te;

5. Preparation Information:

The Contractor shall provide test reports that 3 :s*'i ts of verification tests on the
sensor. The following shall be included in test%po?%’ §

a. Test identification and hardware conﬁguratlo%— for specific test

b. Facility description ey

c. Reference - applicable t s, and test requirements, test log including the
dates of the testing, photggr

calibration data
d. Test results, to include:

for which variations between actual and expected results were within
' For the latter case, actual test results shall be shown.

3. Identiﬁgtion of any planned test objective or requirement for which actual results were not
obtained. Reasons for not meeting the objective/requirement shall be stated.

4. Identification of any false or aberrant results noted during the test or subsequent analyses.
Note that any such behavior that can prevent the sensor from accomplishing its mission

objectives can be a basis for rejection.

e. Recommendations for subsequent actions shall be stated, based on the test results, to include:
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1. Redesign of a particular component to enable the sensor to meet a specific requirement
which was not fulfilled

2. Revision of a development or the system / subsystem specification in cases where the test
results disclose ambiguity or conflicting requirements

3. The conduct of additional tests to fulfill objectives for which results were not acceptable.

as revision pages to the affected documents and shall be appended
Acceptance of the report shall also constitute acceptance of the

K

HH
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DESCRIPTION OF REQUIRED DATA

1. CDRL No.: 2. Title:

IT-6 END-TO-END TEST DOCUMENTATION

3. Reference:

SOW 6.1 f

4. Use:

out-at-Ground Segment functional end-to-end test(s). Since thig’
close coordination between the Contractor and the Governmg
The report documents the results of the test(s) and any fqo

5. Preparation Information:

There are two deliverables in this DID: an en

A. The Test Plan shall define the following ite

1. Objectives/goals of the test(; ; | W
- Interfaces to be tests )ﬁ

B. The Test Report shall contain the following at a minimum:

1. Results of the test
2. Corrective actions to be made as a result of the test(s)
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DESCRIPTION OF REQUIRED DATA

1. CDRL No.: 2. Title:

IT-7 OBSERVATORY INTEGRATION AND TEST PLAN

3. Reference:

SOW 4.2.3.

4. Use:

L
To provide information on the integration and testing of the Og;vatory The Obsefggtory 1&T

plan addresses integration of the Sensor(s) and Observatory
the subsequent testing of the integrated Observatory.

#ig onto the Spacecraft and

5. Preparation Information:

The contractor shall provide an Observatory Iricpratias: i ; Plan which describes the series
of activities required to integrate the various Olserv, ry sq%systems and Sensor(s) into the ﬁnal
flight configuration. It also includes the activi

readiness for flight and mission operations.

At a minimum, the plans shall he followu}ﬁnformatlon
a. Deliveral %S Oby ftegration and Test
b. Flow of OB 0Ty ntegratlon and Test sequence, including calibration

Descrll?gn of Observatory special handling requirements to support the activity or

nfest 4

ffiption of Observatory ground support equipment requirements to support the
1vity or test

h. “Description of Observatory safety requirements to support the activity or test

i.  Description of Observatory personnel required to support the activity or test

J. Requirement to take photographs during the integration process for reference

k. Description of the process to be used for handling anomalies as they occur during
I&T

. Requirement of log books to be maintained throughout the I&T process
m. Description and flow of Observatory activities performed during the launch
campaign
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DESCRIPTION OF REQUIRED DATA

1. CDRL No.: 2. Title:

IT-8 OBSERVATORY TEST PLANS

3. Reference:

SOW 4.2.3.

4. Use: %

S

To provide information on how the observatory will be tested gﬁ’& d how its performance will be
verified. W,

5. Preparation Information:

The contractor shall provide detailed test plans

Plans shall be written at a level above the test p :

understand the purpose and methodology of all tégts, ad to p;%wde the required environmental and

configuration controls necessary for successful caggietion of the test. These plans shall be prepared

for each test activity defined in the Performance Virification Plan and shall cover all Observatory

test operations, interfaces, and Obge# ory perforriig@te requirements (i.e., electrical, structural and
: i s_,gflfch as mechanical function and deployments,

i prov1de information sufﬁ01ent to

éﬁr;lents and Software
d. Req gervatory Configuration, including any differences from flight configuration

articles includifig the grounding scheme. Location and identification of all measuring points on
appropriate schematics and diagrams

f. Test Equipment and Facility Identification

g. Test Instrumentation

h. Safety Provisions and Cautions, including Identification of hazardous and potentially
hazardous situations and operations and abort conditions

i. Environmental and/or other conditions to be maintained, including contamination controls

j- Responsibilities and chain-of-command for test performance

k. Expected results in telemetry and associated caution and warning levels.
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n. Data Recording Requirements

o. Data Recording Forms and Tables

p. Accept/Reject Criteria

q. Note any test phases and profiles

r. List the requirements for the test procedure and test report development

s. Description of any necessary functional operations required during the test (ie. a CPT
performed at hot and cold during thermal vacuum testing)
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DESCRIPTION OF REQUIRED DATA
1. CDRL No.: 2. Title:

IT-9 OBSERVATORY TEST REPORTS

3. Reference:

SOW 4.2.3

4. Use:

To provide Observatory test results of the tests called ouf
test procedures, test results and test configuration.

5. Preparation Information:

9‘“"%
ggfiie the results of verification tests on the
iest reports:
-y
nfiguratiog™™ for specific test
L

The Contractor shall provide test reports that s
Observatory. The following shall be included ir}

a. Test identification and hﬁv
b. Facility description
c. Reference - apphc

p dures, and test requirements, test log including the
9 of test setup, any malfunction reports written during the test

it resufts which confirmed the expected results as specified in the test
for which variations between actual and expected results were within
#. For the latter case, actual test results shall be shown.

3. Identification of any planned test objective or requirement for which actual results were not
obtained. Reasons for not meeting the objective/requirement shall be stated.

4. Identification of any false or aberrant results noted during the test or subsequent analyses.
Note that any such behavior that can prevent the Observatory from accomplishing its
mission objectives can be a basis for rejection.

e. Recommendations for subsequent actions shall be stated, based on the test results, to include:
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Redesign of a particular component to enable the Observatory to meet a specific
requirement which was not fulfilled

Revision of a development or the system / subsystem specification in cases where the test
results disclose ambiguity or conflicting requirements

The conduct of additional tests to fulfill objectives for which results were rﬁz acceptable.

FEy

Test Plan and Procedure Changes — Any deviations from the approved €st plans or
procedures that were followed during the official conduct of the tes be documented

es..

i

%ﬁ"
&
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DESCRIPTION OF REQUIRED DATA

1. CDRL No.: 2. Title:

IT-10 PACKAGING, HANDLING, STORAGE, AND
TRANSPORTATION (PHS&T) PLAN AND PROCEDURES

3. Reference:

SOW 4.3
MAR

. . . & 5 X X
Provide the instructions and procedures for safe and effectiv ing, handling, storage, and
tgbut the mission contract.

5. Preparation Information:

he stefj-by-step procedures for the packaging,

This documentation shall discuss the plan and a#
nt, the spacecraft, spares, and GSE. The PHS&T

handling, storage, and transportmg of the instrurii

Plan and Procedures shall con
assembhes that require spe

arate sectlsfbr spacecraft and instrument subsystems and

g, such asgatteries and solar panels. This plan shall be
o

t.alibration ghd load-tested data

P . . . )
ation of special environmental conditions, such as cleanliness, temperature,
etc., and the controls to be implemented to maintain those conditions

D. Format for recording QA stamp, deviations and approval columns

E. Requirements for special personnel, tools, equipment, special handling fixture and
containers, including:

a. Specific procedures for use of instrument protective covers.

M

Method of transportation and carrier

G. Cargo manifest including aircraft layout diagrams, if applicable
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Ground and/or air shipment cargo loading and unloading procedures.
Staging area plans and diagrams.

Trip planning schedule of events, required support, route, contingency plans, permits.

NS E

Procedures to comply with local, state and federal safety requirements

L. Procedures for maintaining contact with the transported item.

For Storage:

The contractor shall provide a detailed plan for ground storage of the LD servatory. The
plan shall describe the following:

a. Preparation for storage.
b. Ground storage facilities.
c. Environmental control.
d. Monitoring of critical functions during storage.
e. GSE and testing requirements during storage.

f. Impact of prolonged storage on observato me including expendables.

Lo

g. Removal from storage, including retesting
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DESCRIPTION OF REQUIRED DATA

1. CDRL No.: 2. Title:

IT-11 AS-RUN TEST PROCEDURES

3. Reference:

SOW 4.2

4. Use:

resolution.

5. Preparation Information:

As-Run Test Procedures shall be a collection
procedures used during LDCM development, it
shall be grouped into Sensor, Spacecraft, Obser
On-Orbit procedures and placed on compact dis
Contracting Officer. ;

oy, Mlssmn Operatlons Element, and
for delivery to the Government

Draft 4-93 June 2, 2006



427-XXX (TBD)
DESCRIPTION OF REQUIRED DATA

1. CDRL No.: 2. Title:
IT-12 OBSERVATORY SIMULATOR INTEGRATION AND TEST
PLAN

3. Reference:

SOW 4.7.1

4. Use:

The Observatory Simulator Integration and Test Plan deﬁ
the Observatory Simulator Subsystem. ‘

5. Preparation Information:

The Observatory Simulator Integration and Te Pla%ﬁfa cribe the integration test activities
associated with the Observatory Simulator in défai#along with expected outcomes and results. It
lists the executables under test, describes the tesgienvironment in detail (so that tests may be
duplicated) and the specific version: bles under test.

files used to vefify the outcome of each test case.

The Observatory Simulator Integration and Test Plan shall indicate any and all errors/defects
found in the course of running each test case.
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DESCRIPTION OF REQUIRED DATA

1. CDRL No.: 2. Title:

IT-13 OBSERVATORY SIMULATOR SOFTWARE TEST REPORTS

3. Reference:

SOW 4.7.1

4. Use:

Provide summary of the software acceptance testing and/or gt

5. Preparation Information:

These reports shall be developed for each test$
the following, as a minimum:
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DESCRIPTION OF REQUIRED DATA

1. CDRL No.: 2. Title:

IT-14 RF COMPATIBILITY TEST DOCUMENTATION

3. Reference:

SOW 6.2

4. Use:
The test plan purpose is to coordinate planning of the RF compat;
and the Landsat Ground Network and the Space Network. Sing€
assets, close coordination between the Contractor and the GgA
this test. The report documents the results of the test(s) a :

5. Preparation Information:

There are two deliverables in this DID: an en

A. The Test Plan shall define the following ite

1. Objectives/goals of the test(; ; | W
- Interfaces to be tests )ﬁ

B. The Test Report shall contain the following at a minimum:

1. Results of the test
2. Corrective actions to be made as a result of the test(s)
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DESCRIPTION OF REQUIRED DATA

1. CDRL No.: 2. Title:

CV-1 CALIBRATION/VALIDATION PLAN

e
3. Reference: S,

SOW 2.3
SOW 4.2.2.1

4. Use:

Controlling document for definition of calibration metho

5. Preparation Information: ‘%

The Contractor shall provide a Calibration/Valigatio TM&% describes the approach for
characterizing the spectral, spatial, radiometric, 3260 metricf and attitude control performance of the
LDCM Observatory, ensuring that the LDCM ervatory and LDCM data satisfy the LDCM
Space Segment Requirements [esi ment. The Calibtation/Validation Plan shall include the

orate the following information at a minimum:

1eSts and analyses including:

sampling methods and their statistical validity
(f) operational phase of testing, i.e. pre-launch, or commissioning
(g) theoretical basis for the test or analysis (how the test is performed, how the data
are reduced and why it is done this way-equations and physics)
(h) the resolution, precision and accuracy of the results and relation to the expected
results
(1) test equipment, test equipment calibration, and test setup
(j) description of test or analysis results usage, i.e. processing algorithms that use
test or analysis results or calibration parameters generated by the test or analysis
B. A test and analysis schedule and flow chart
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How test/analysis results are made available

Government access and participation in pre-launch testing including a Government-
owned transfer radiometer/Earth Observing System (EOS) radiometric scale realization
activities and any government diffuser BRDF characterization activities

Description of COTS and custom analysis tools

A description of the On-Orbit Calibration capabilities of the LDCM sensors (including
attitude sensors), their design, how they are characterized, and how they are used
Reference Standards and their calibration traceability

Support data requirements, e.g. GCP, DEM, reference images fﬁ*ﬁa

"
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DESCRIPTION OF REQUIRED DATA

1. CDRL No.: 2. Title:

Cv-2 CALIBRATION/VALIDATION PROCEDURES

3. Reference:

SOW 4.2.2.1

e k-
4. Use: To verify that the planned procedures meet the goals gﬁe Calibration/Validation Plan.
. N

» N

5. Preparation Information:

shall include:

a. Test Objectives
b. Test Methods
c. Assumptions %
d. Applicable Documents g &
e. Associated algorithm
f. Required Sensor
g. Mechanical an
interconnection of test equif
identification of all measuring

| ment Configuration, including layout and
t and articles including the grounding scheme. Location and
s«0n appropriate schematics and diagrams

g and/or other conditions to be maintained, including contamination controls
jilities and chain-of-command for test performance

¢d results in telemetry and associated caution and warning levels.
0. Program Quality Requirements

p. Stimuli and stimuli levels

q. Durations

r. Configurations

s. Sequence of events

t. Trending of performance characteristics during verification testing

u. Step-by-step instructions

v. Data Recording/Output Format Requirements
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w. Data Recording Forms and Tables
X. Analysis techniques

y. Expected results

z. Pass/Fail Criteria

aa. Test Termination Procedure

2. For each Analysis in the Calibration/Validation Plan, the procedure for each Analysis shall
include:

s,
a. Analysis Objectives i.e the short description of the item or items being Vqﬁted

by this analysis. M
b. Analysis Methods including the analysis level of depth (i.e. 1** orgdér, 2
etc...) 4
c. Assumptions
d. Applicable Documents and Software
e. Associated algorithms and software tools.
f. Required analysis mode/model configuration(s). :
g. List of input data that will be used and related tests 1% ere used to
acquire the data.
h. List of external reference sources input data/model used 1
SOLAR spectral radiance model)
i. List of fixed analysis parameters and sgi s n
j. List of adjustable analysis parameters a% se}ﬁﬂ
k. Equipment requirement
l. Program Quality Requirements o
m. Sequence of events

%,

e

q. Data Recordin F
r. Expected results
s. Pass/Fail£
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DESCRIPTION OF REQUIRED DATA

1. CDRL No.: 2. Title:

CV-3 CALIBRATION/VALIDATION REPORT

3. Reference:

SOW 4.2.2.1

5. Preparation Information:

The Contractor shall provide a Calibration/Va
or analysis. All supporting data shall be prov

The Calibration/Validation Reports shall includg,

>

Identification of artj
related analysis gg nalysis ID and run number
. Performance | y

deviafions from plans or procedures and their resolution/status
results, including:
tion parameters to be used for on-orbit processing
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DESCRIPTION OF REQUIRED DATA

1. CDRL No.: 2. Title:

Cv4 CALIBRATION/VALIDATION SUMMARY REPORT

3. Reference:

SOW 4.2.2.1

and future users of the LDCM data set.

5. Preparation Information:

The Contractor shall provide a Calibration/V.

Ship report shall describe the pre-ship calibrat simdaetults. The Post- Launch Report
shall describe the calibration process and resul froﬁh%mlsswmng phase. Each shall
document the state of the instrument calibrationitg#tive to the Space Segment Requirements
Document. The reports shall include details of 4fly anomalies affecting the data, descriptions of
the instrument calibration and chsieterizati greferences to previous test reports and
analyses, and long term tre ' ~Launch Report shall include any changes made
to the calibration paramejfg
for these changes.

Draft 4-103 June 2, 2006



427-XXX (TBD)
DESCRIPTION OF REQUIRED DATA

1. CDRL No.: 2. Title:
CV-5 RADIOMETRIC MATH MODEL

e
3. Reference: S
SOW 4.1.1.2
4. Use:

For evaluating the end-to-end radiometric performance of't
budget, etc.

5. Preparation Information:

&

A. The Radiometric Math Model shal? 1
performance of the Sensor (Photon%ito 1b;§?§§t-sensor-radiance); conduct
sensitivity analyses; determine absolitgand relative calibration accuracies; identify
error contributors which can be elimf%ated or mitigated during the design phase;
identify impact of epggi#imdget tradesggssess instrument performance in terms of Signal
to Noise Ratio (S i

wate the end-to-end radiometric

¢ within the accuracy required by the specifications. Detector
#hargins shall be modeled at the detector/FPA level and

requirgd by the calibration algorithms. The estimated data shall be replaced with
& .. . . . .

@‘data when it is available. The on-board calibration algorithms are used along

;ground calibration data to demonstrate that the absolute and relative radiometric

accdracies are being met. The calibration data shall also be provided in a mutually

agreed upon electronic format.
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DESCRIPTION OF REQUIRED DATA

1. CDRL No.: 2. Title:

CV-6 OPTICAL ANALYTICAL MODEL

3. Reference:

SOW 4.1.1.4

4. Use:

For evaluating the end-to-end geometric and spatial performgh
error budgets, and to provide a framework for thermal ar

5. Preparation Information:

1) Component Models
a) Focal Plane Model

including how the detectors are grou d by band and, if applicable, sensor ch1p

tector fo ane location can be determined as a function
and number. Show how the detector layout and
pfete coverage of the ground target area. Present a

¢ (ground sampling footprint) that includes the effects
, detector spatial responsivity, and integration time.

jerrations modeling, in a static nominal setting. Define the optlcal axes
d present a geometrical model of the optics that shows how locations in

from design requirements (i.e. radius of curve, index, coating quality, centeration,
polished surface finish) on the geometrical and spatial models.

¢) Mechanism Models

Geometrically characterize and model any dynamically moving part/s in the optical

system such as a scanning/pointing mechanism, and/or a yaw steering table/mirror
showing how any telemetry characterizing the operation of each mechanism is used to
determine its effect upon the imaging geometry. Include an analysis of the effects of
mechanical jitter documented in the Jitter Analysis Report (CV-X) on the instrument
line of sight including a description of any methods used to compensate for jitter using
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vibration sensors and ground processing.
2) Dynamic Models
a) Thermal Sensitivity Model
Use the results of the instrument thermal model to analyze the expected variations
in the component models with temperature.
b) Vibration Sensitivity Model
Analyze the sensitivity of the component models to vibration and use the results of
the instrument structural model to predict the expected variations in the component
models in the operational vibration environment. i
3) Performance Models

a) Spatial Performance Qﬁ
Combine the component and dynamic models to construcgg#an 1

variations in the results of the model.
b) Geometric Performance
Combine the component and dynamic mo
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DESCRIPTION OF REQUIRED DATA

1. CDRL No.: 2. Title:

CV-7 CALIBRATION ALGORITHMS AND PARAMETERS

3. Reference:

SOW 4.1.1.1

4. Use:

5 h,and on-board calibration
¥ processing

Algorithms for determination of instrument calibration fromgp
devices and pre-launch calibration parameters are requirg

5. Preparation Information:

o

e

Required algorithms: & po
A. For processing of solar diffuser data%o Agﬁgolute alibration coefficients
B. For determination of each detectors drk response during earth image acquisition based

, :
tor responsg®ased on the internal lamp system
metric stability through launch using the transfer to orbit on-

N
1
)
=
o
Q
]
[¢]
=]
=}
5
o
&

k.

2 detegtor lines of sight relative to the instrument optical axes to lines of
 an absolute Earth-referenced coordinate system, using data from

itude sensors, and/or jitter sensors, as required.

characterization of the instrument response linearity on-orbit with the

This algorithm @livery set shall consist of

a. An overview of each algorithm including the objective or purpose of the algorithm

b. A description of each algorithm inputs and outputs

c. A mathematical description of each algorithm

d. The algorithm executable source code and identification of the Operating System
that the source code was built on.

e. A description of the methods used to validate each algorithm and the validation

results
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A list of the instrument data components used by each algorithm

Required Calibration parameters:

A. Pre-ship detector by detector absolute gains that meet the detector to detector
uniformity and absolute accuracy requirements
B. Pre-ship detector-by-detector dark responses (biases)
C. Coefficients characterizing detector gain and bias sensitivity to temperature
D. List of dead, inoperable and out-of-spec detectors (Detector Operabilj “Btatus list)
E. Line of sight angles and/or apparent (i.e., including the effects of ogfical distortion)
detector locations relative to the optical axes for each detect(w focal plane
F. Orientation/alignment matrix relating Observatory attitude ang/or" ensors to the
optical axes. % .
G. Scaling coefficients that convert jitter sensor counts to ahgu %r displacermig i
H. Transfer functions describing the sensitivity of the lﬁ} sensors to vibratién as a
function of frequency. & -
I.  Scaling coefficients and/or alignment matrice the orientation of the
instrument optical axes relative to the instrument? ing surface.
J. For calibrating the output of any attitude and/or jitt ors,,
K. Any additional calibration parameters required to run mulated radiometry
calibration algorithms not captured,in, this original list. ¢
Delivery of Calibration parameters shall inclu #0f the parameter being delivered and
any information necessary to interpret the delivery g #
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DESCRIPTION OF REQUIRED DATA

1. CDRL No.: 2. Title:

CV-8 DATA PROCESSING ALGORITHMS

e
3. Reference: S,

SOW 4.1.1.3
SOW 4.1.1.8

4. Use:

The Data Processing algorlthms will be used to estlmate

5. Preparation Information:

A separate delivery shall be provided for each o ,algorlthms described in the Space Segment
Requirements Document. Thg hms to be @wded are:
i f

2. Georg&fé Correctlo
: a. Ancill

Ling#of-Sight Projection
. he-of-Sight Model Correction
3. Image Resarﬁ?hng Algorithm

Algorithm restrictions provided in the Space Segment Requirements Document shall be adhered
to.

Each delivery shall consist of

a. An overview of the algorithm including the objective or purpose of the algorithm
b. The rationale for the algorithms and the specifications it supports
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c. A description of any external ancillary data (i.e. from the spacecraft) used by the

algorithm

d. A description of the algorithm outputs

€. A mathematical description of the algorithm

f. The algorithm executable source code and identification of the Operating System

that the source code was built on.

g. An error analysis showing the expected accuracy of the algorithm results

h. A description of the methods used to validate the algorithm and the validation
results i,

1. A list of the instrument data components used by the algorith

J- A list of the calibration parameters used by the algorithm -

k. A list of references
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DESCRIPTION OF REQUIRED DATA

1. CDRL No.: 2. Title:

CV-9 RELATIVE SPECTRAL RESPONSE (RSR) COMPONENT
MEASUREMENTS AND SYSTEM RSR ANALYSIS

3. Reference:

SOW 4.2.2.1 y

i, m*;gﬁ'
4. Use: To provide the measurements of relative spectral resp@fg; of sensor comparients and the
estimated system RSR. & -

5. Preparation Information:
The Contractor shall provide the relative specf
sensor relative spectral response. The provided;

|
a. the telescope optical elements %&«f °
b. all spectral filters %
c. a sample of detectors in each, i Ly
d. any other optical elemen ribute to tbﬁensor RSR
a5 A

e instrument(s) used to measure the RSR or a statement of the status of
ment(s) used to measure the RSR.

data to a s ic
b. The ﬁ?ation data o

RSR of spectraf filter data, and any other related transmissive elements in the system optical path,
at which the data was measured and how the data was adjusted (if applicable) to account for
operational temperatures, incident angle, and f/#.

e. A description of any other adjustments to the data.

f. An estimate of the accuracy of the measured data, including added RSR variations due to the
method used for collecting the response data; for example, short circuit currents vs. DN obtained
directly from FPA electronics.

The system RSR estimate shall include:
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a. The methodology used to convolve the component measurements to estimate the system RSR.
b. A spreadsheet of the estimated RSR of each spectral band which contains the convolution of the
component-level RSRs and any adjustments made to the data.

c. An accuracy estimate of the RSR in each band and the basis of the estimate, which shall include
a discussion of the entire range of expected on-orbit operations conditions including the variation
the in total power levels illuminating the detectors.
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DESCRIPTION OF REQUIRED DATA

1. CDRL No.: 2. Title:

CV-10 SENSOR DATA SETS

3. Reference:

SOW 4.2.2

5. Preparation Information:

During Sensor Thermal Vacuum Testing, data sets shall be genct
Government. These data sets shall consist of:

(TBD) %
These data sets shall be in the following forma

(TBD)
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DESCRIPTION OF REQUIRED DATA

1. CDRL No.: 2. Title:
CV-11 JITTER ANALYSIS REPORT

e
3. Reference: S
SOW 4.1.3
4. Use:

) oh the sensor line-of-sight
stability have been analyzed to ensure that high frequency jit [ not unacceptably degrade

5. Preparation Information:

Wﬂ"
1) Jitter Sources %
a) Spacecraft Jitter So &
Identify the sp

e
mechamsrﬁﬁhat are potential sources of jitter. This includes
¢fS, pointable antennae (if any), and other moving
jitter and linear acceleratlon 1mparted at the

£xpected angular jitter and linear acceleration disturbances created by any
nisms or moving parts as a function of frequency, based on either

a) Liné-of-Sight Sensitivity
Provide an analysis of the combined effects of mechanical jitter from all spacecraft
and sensor sources on the instrument line of sight. Include the effects of any jitter
suppressing mounting fixtures.
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SYSTEMS ENGINEER
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DESCRIPTION OF REQUIRED DATA

1. CDRL No.: 2. Title:

SE-1 ECPS, DEVIATIONS, AND WAIVERS

e
gy,

3. Reference:

SOW 1.9
MAR

4. Use:

To facilitate the orderly processing of change requests to ap ilate level of approval authority
for disposition. .

5. Preparation Information:

test results, etc., to allow
The Government Contr,
“Changes” clause of the &
Government review.

hy
d. Affects cﬁﬁguration to the extent that changes would be required to prior deliverables in
order to maintain specified performance.

A change may be classified Class I when it does not fall within the definition of a Class I change
as given above. Examples of Class II changes are:

a. A change in documentation only (for example, correction of errors, addition or clarifying
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notes or views).

b. A minor change in hardware (for example, substitution with an approved alternative
material) which does not affect any item listed under Class I changes.

c.  Drawing changes that do not affect a baseline, interface, etc.

Class II changes normally do not require Government CCB approval unless they are written
against Government CM-controlled documents.
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DESCRIPTION OF REQUIRED DATA

1. CDRL No.: 2. Title:
SE-2 CONTRACTOR - GENERATED INTERNAL TECHNICAL
INFORMATION

3. Reference:

e SOW 1.5

4. Use:

To document technical information and decisions relateg,, '

5. Preparation Information:

These memoranda shall preferably be in elect
they preserve timeliness.
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DESCRIPTION OF REQUIRED DATA

1. CDRL No.: 2. Title:

SE-3 OBSERVATORY SIMULATOR USERS GUIDE

3. Reference:

SOW 4.7.

4. Use:

The Observatory Simulator User’s Guide describes the opergfl
use by operators and the software maintenance team.

5. Preparation Information:

pras
The Observatory Simulator User’s Guide shall gontg#h the ifformation required to use the
software, including detailed procedures and fungionalities. It shall show a screen-shot of all
give detailed descriptions of :
step-by-step instructions ( of the scréen- -shots) on how to use the Observatory
i Observatory Simulator User’s Guide shall detail
pdSEd on access control, and show screen-shots indicating the

difference in screen activati %&ed on a user’s role.

i1 Gulde shall g1ve a list of all alerts or notifications produced by
the Ob% ory Slmul long with their meanings.

The Observator imulator User’s Guide shall indicate recovery methods in cases of irrevocable
errors or faults.

The Observatory Simulator User’s Guide shall indicate data types expected within each field of
each GUL
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DESCRIPTION OF REQUIRED DATA

1. CDRL No.: 2. Title:

SE-4 TREND ANALYSIS AND OPERATIONS LOG

3. Reference:

SOW 2.5

4. Use:

- system integration and test
phases through the on-orbit commissioning phase, trend para %are to be monitored for trends

leading toward degradation of performance or reliability of the

5. Preparation Information:

Trend List:

including the imaging sensor( g
be included. The list shall h#'coo

e MOE. A Ji#fof rationale for including the parameter shall
ated with it Government prior to implementation.

= he scale of each graph shall be tailored for each parameter
graphs shall be readjusted with the range of the data in order to

*following information, as a minimum:

log shall inc

i

Identification of hardware item

Serial number

Total operating time since assembly as a unit

Total operating time since last failure

Total additional operating time projected for the unit prior to launch
Identification of key parameters being monitored

Upper/lower spec tolerance limit for each parameter being monitored
Observed value (in sequence) for the reporting interval

TOmmoOOw >
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DESCRIPTION OF REQUIRED DATA

1. CDRL No.: 2. Title:

SE-5 INTERFACE CONTROL DOCUMENTS

3. Reference:

SOW 2.2

4. Use:

Provides definition of interfaces between the Space Segment
Operations Element and all interfaces. Permits coordinatiog
Contractor —developed assets and Government assets.

5. Preparation Information:

TBD
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DESCRIPTION OF REQUIRED DATA

1. CDRL No.: 2. Title:

SE-6 THERMAL MATH MODEL

e
gy,

3. Reference:

SOW 4.1.1.7

4. Use:

'Y
%
ﬁne the thermal control
%i: the thermal loads at the

To design and evaluate the thermal performance of the ir
system requirements (heater power, thermometry, etc.) and
instrument/spacecraft interface.

5. Preparation Information:

The model shall be composed of at least 250 notlgé® The Thermal Math Model shall have
sufficient detail of all subsystems and critical intgrfaces to accurately predict absolute interfaces.

These models shall be Veriﬁe dizefined after cgpaparison with thermal test data.

ermal models in accordance with (TBD).

Pesktop-compatible and TRASY S-compatible reduced node
al math model, appropriately documented, are required for
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DESCRIPTION OF REQUIRED DATA

1. CDRL No.: 2. Title:

SE-7 WIRING DIAGRAMS

3. Reference:

SOW 2.3

4. Use:

For definition of all wire flows of the Observatory (includi
electronics. :

5. Preparation Information:

el

These wiring diagrams shall cover the system,
shall identify each wire by its classification:

¢ Ground

* Signal

* Power

*  Wire type

¢ Connector
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DESCRIPTION OF REQUIRED DATA

1. CDRL No.: 2. Title:

SE-8 ENGINEERING DRAWINGS AND CHANGE NOTICES

3. Reference:

SOW 1.9

4. Use:

To provide layouts and engineering drawings to serve as th
evaluations, operations and maintenance.

5. Preparation Information:

‘ sprdcure, manufacture, assemble,
thi g@'ngmeﬁmg drawing package shall be all
K dlagrams mechanical drawings, electrical
he logic diagrams shall cover the system,
ify the signal inputs and outputs, internal

The contractor shall submit all engineering dr
integrate, test and control interfaces. Included
reference type drawings such as layouts, schem¥
schematics, logic diagrams, and block diagrams:
subsystem and component elec

, extended, and critical intermediate positions of the
d deployables with respect to fields of view and surrounding
are. All drawing changes and change notices are included
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DESCRIPTION OF REQUIRED DATA

1. CDRL No.: 2. Title:

SE-9 SYSTEM PERFORMANCE VERIFICATION PLAN

3. Reference:

SOW 2.3
SOW 4.2

4. Use:

%’
ram. Defines the specific

Provides the overall approach for accomplishing the veri k
gvill demonstrate that the flight

tests, analyses, calibrations, alignments, hardware models, ef
hardware complies with the mission requirements.

5. Preparation Information:

The System Performance Verification Plan (S

A. Provide an overview of the
Observatory, the subsystems
the entire LDCM syste
B. Flow requirements, ): ing into all levels of assembly and describe the
verification method for the . Include the following environmental test information:

ualification and acceptance test temperatures (incl. uncertainties)
. hock test requirements
4. i Radiation levels

5. Acoustic excitation levels
- M ' Qualification and acceptance vibration test levels
) 4 7. Electromagnetic test levels

Thermal and thermal vacuum test profiles for all components.

C. Flow performance requirements to all levels of assembly and describe the verification method
for these tests.

The SPVP describes the approach (test, analysis, etc.) that will be utilized to verify that the
hardware/software complies with mission requirements. If verification relies on tests or analyses at
other levels of assembly, describe the relationships. The System Performance Verification Plan
will include a section describing the environmental verification program and details the specific

Draft 4-125 June 2, 2006



427-XXX (TBD)

environmental parameters used in each test or analysis. Payload peculiarities and interactions with
the launch vehicle will be considered when defining quantitative environmental parameters under
which the hardware elements must meet their performance requirements.

This Plan includes level of assembly, configuration of item, objectives, facilities, instrumentation,
safety considerations, contamination control, test phases and profiles, appropriate functional
operations, personnel responsibilities, and requirements for procedures and reports. For each
analysis activity, include objectives, a description of the mathematical model, assurnptlons on
which the model will be based, required output, criteria for assessing the acceptal fty of the
results, interaction with related test activity, and requirements for reports.

The Plan describes an operational methodology for controlling, documewﬁ, atikapproving
activities not part of an approved procedure. It also includes controls at prever den}s that
could damage or contaminate hardware or facilities, or cause persg@ jury. Includig a#st matrix

that summarizes all tests to be performed on each component, gﬁﬁ subsystem the intc;
sensor, the integrated spacecraft bus, the integrated Observatgt
System. Include tests on the Structural Thermal Model a
performed to satisfy qualification requirements. Include‘tests
observatory level, the launch base, and on-orbit. On-orbit tests
Orbit Commissioning Plan.

@’ Demonstration Unit
eckouts to be conducted at the
be %ross-referenced to the On-

The SPVP shall incorporate the requirements
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DESCRIPTION OF REQUIRED DATA

1. CDRL No.: 2. Title:
SE-10 VERIFICATION REPORTS
3. Reference: xﬁ'ﬁhﬁh
MAR
SOW 4.2
4. Use: ﬁ
. % .
Provide summary of each integration and test result, confy : §p%%onformance, and trend

e System Performance

fo ulpment and components

F. Fop?ilermal balance testing, a tabulation of test prediction and actual temperatures and
a tabulation of other pertinent targeted parameters vs. their actual test values, such as
heater powers, heater place temperatures, solar intensity, etc.

G. Across-reference to the test procedure number(s) or analysis used in the verification.

Contractor format may be used for these reports as long as the required information is included.
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DESCRIPTION OF REQUIRED DATA

1. CDRL No.: 2. Title:

SE-11 CONFIGURATION ITEM IDENTIFICATION LIST

3. Reference:

SOW 1.9

4. Use:

To establish a structure for controlling the configuration of
segment by identifying all Configuration Items (Cls) and &3
(CSClIs) used on the program and correlating those CIs/ESC
requirements documents.

Software Configuration Items
eir Specification and test

&

5. Preparation Information:

S
The Configuration Item Identification List (Cl%) ﬁ&’ntlﬁe 11 CIs and CSClIs. This CIIL shall
conform to the following:

a. The CIIL shall be organi
1) All system levg

d.and broken ¢ ta wfn as follows:

¥ test procedure number and, if qualiﬁcation tested, the qualification test
cedy#e number. If the CI is neither acceptance nor qualification tested, the
#6nal test procedure number should be entered in this column.

c. For eac? CSCI listed the following information shall be provided:

1) Assigned CI Number.

2) The CI nomenclature.

3) The applicable specification number. For those CIs not governed by a specification,
the word “NONE” shall be entered in this column.

4)  Acceptance test procedure number and, if qualification tested, the qualification test
procedure number. If the CI is neither acceptance nor qualification tested, the
functional test procedure number should be entered in this column.

d. This list shall be prepared in the contractor’s format.
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DESCRIPTION OF REQUIRED DATA

1. CDRL No.: 2. Title:

SE-12 SPACE SEGMENT DESIGN SPECIFICATION

3. Reference:

SOW 4.1
SOW 9.1

4. Use:

In order to assure that the contractor is performing in acc
Requirements Document, the contractor shall provide a Spac
will be used by the contractor to direct the development of the

: e LDCM Space Segment
ent design specification that
Space Segment.

5. Preparation Information:

{ilineate the design for the LDCM Space Segment.
It shall establish the top-level dessgm i specification(s) placed on the Space Segment in

cvel specifications shall be directed and controlled by the
ion. ThlS specification shall divide and allocate the design
1 all of the elements of the Space Segment.
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DESCRIPTION OF REQUIRED DATA

1. CDRL No.: 2. Title:

SE-13 SPACECRAFT DESIGN SPECIFICATION fé%“%

3. Reference:

SOW 4.1

4. Use:

To ensure that the spacecraft design requirements flow correctlys
Specification.

5. Preparation Information:

The lower level space:
Spacecraft Specification.
and interfaces be 1l of t

vel specifications shall be directed and controlled by the
cification shall divide and allocate the design responsibilities
gients of the spacecraft.
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DESCRIPTION OF REQUIRED DATA

1. CDRL No.: 2. Title:

SE-14 SENSOR DESIGN SPECIFICATION

3. Reference:

SOW 4.1
SOW 9.1

4. Use:

To ensure that the sensor design requirements flow corre
. . &
Specification.

5. Preparation Information: % .
s
5t the LDCM Sensor. It shall establish

the top-level design and interface specification(%
Segment Design Specification.

The lower level sensor subsys
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DESCRIPTION OF REQUIRED DATA

1. CDRL No.: 2. Title:

SE-15 FOCAL PLANE ARRAY PLANNING DOCUMENTATION

3. Reference:

SOW 4.2.2

%,

4. Use:

5. Preparation Information:

Delivered FPA documentation shall consist o

1. FPA delivery schedule -
- at a minimum, include start times and}
effort, Engineering Model effort, qualifica

2. Manufacturing plan e -
- at a minimum, incl

manufactured or purchasgg,

procedure

3. Qualification plan
-ata m1n1m .

itions of design effort, manufacturing
tion, and testing

L W

ses to be y8ed and their heritage, parts to be

e processed, parts assembly plan and

e. Test Egdipment
f. Test Instrumentation

g. Environmental and/or other conditions to be maintained, including contamination controls
h. Expected results

1. Test analysis method(s)

Jj- Accept/Reject Criteria

k. Test Termination Procedure

1. data archival location
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5. Qualification procedures
- At a minimum, include nature of qualification units, qual tests, qual levels, and
pass/fail criteria.
6. Test procedures
- At a minimum include test set-up and validation, test sequence, test data format,
test criteria, pass/fail criteria, raw data storage

7. FPA acceptance test results
- At a minimum, include FPA performance requirements versus recorded
performance prior to acceptance of each FPA deliverable from the FPA vendq

8. FPA design specification

Draft 4-133 June 2, 2006



427-XXX (TBD)
DESCRIPTION OF REQUIRED DATA

1. CDRL No.: 2. Title:

SE-16 LAUNCH-TO-ORBIT MISSION ANALY SIS

3. Reference:

SOW 2.1

4. Use:

with acceptable launch constraints.

5. Preparation Information:

This document shall provide the analyses perfg
are achieved. This shall include satellite mass§
for orbit insertion and station keeping. The orb
required orbit shall be discussed.

Y tles pfopellant load, and propellant margins
elements and accuracy needed to achieve the

: G
: constrainﬁonstellation phasing requirements, collision
: #fial mission orbit trims, and time to achieve mission
fgarpiteeatSed by ground station coverage shall be defined.
ents are to be detailed.

These analyses shall includ
avoidance considerationgid
orbit vs. launch days,

o Launch vél#icle environment restrictions

o Launch vehicle performance through separation

o Spacecraft propulsion requirements

o All TT&C or other monitoring required from launch to orbital injection
o Observatory thermal requirements/constraints
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DESCRIPTION OF REQUIRED DATA

1. CDRL No.: 2. Title:

SE-17 SPECIFICATION TREE

3. Reference:

SOW 2.3

4. Use:

5. Preparation Information:

The specification tree shall document the
the top-level LDCM Space Segment Design S
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DESCRIPTION OF REQUIRED DATA

1. CDRL No.: 2. Title:
SE-18 LDCM SPACE SEGMENT TO INTERNATIONAL
COOPERATORS INTERFACE CONTROL DOCUMENT
o,
3. Reference: f

r .

SOW 4.1.3

4. Use:

To establish interface requirements between the LDCM
Cooperators’ ground assets.

5. Preparation Information: &

This document shall provide detailed informat
Segment to International Cooperators. The int
limited to, the following information:

r data and ancillary data files as stored on the flight data recorder
data formats and outputs of the flight data recorder for sensor

alg@rthms, error detection and correction schemes.
erns, EIRP, G/T, beam width, uplink/downlink, frequencies,
s and modulations for each channel.

e contact scenarios for data transmission, operations, and maintenance.
analysis for available ground station antennas.

Interface requirements for RF compatibility test.

i. Interface requirements for End-to-End test.

i. Description of Observatory operating modes and command events.
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DESCRIPTION OF REQUIRED DATA

1. CDRL No.: 2. Title:

SE-19 LDCM SPACE SEGMENT TO GOVERNMENT ASSETS
INTERFACE CONTROL DOCUMENT

3. Reference:

SOW 4.1.3

4. Use:

To establish interface requirements between the LDCM
Element and Government-provided ground assets.

5. Preparation Information: %

This document shall provide detailed informat reﬁ%ﬁﬁ?ﬁlﬁé interface of the LDCM Space
Segment and the LDCM Mission Operations Elgmént to all external interfaces. The Government
will provide input, and will provide requirementg:for, the interfaces to Government systems. The

interface control document shallgsgdude, but notedimited to, the following information:

] led bit definitions, command, meta and ancillary data
telemetry and command data (command and telemetry list),

definitions
i ipd content of the specific sensor data and ancillary data files

d data

Satellite contact scenarios for data transmission, operations, and maintenance.
g. Link analysis for available ground station antennas.

h. Interface requirements for RF compatibility test.

i. Interface requirements for End-to-End test.

j-  Description of command and data time tagging.

k. Description of Observatory operating modes and command events.

1. Communications approach for maneuver planning and execution.
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DESCRIPTION OF REQUIRED DATA

1. CDRL No.: 2. Title:

SE-20 OBSERVATORY DATABASE

3. Reference:

SOW 7.3.1

4. Use:

5. Preparation Information:

The Observatory Database shall contain desig
could impact the observatory operations. Thi

a. Database pre-launch parameters such as Obsgg#atory mass, fuel mass, pertinent pressures,
gyro drift characteristics, etc.

o

ta necessary to satisfy mission requirements, e.g., Earth Sensor,
kers, magnetometers, and gyros calibrations sufficiently
F@fmTination, smoothing coefficients, antenna gimbal limits,
O@FDiases, torquer/magnetometer coupling matrix, phase shifter
location of the multiple access elements in body-fixed Cartesian
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DESCRIPTION OF REQUIRED DATA

1. CDRL No.: 2. Title:

SE-21 SPACE SEGMENT OPERATIONS CONCEPT DOCUMENT

3. Reference:

SOW 2.1

4. Use:

Contractor’s design.

5. Preparation Information:

The LDCM Space Segment Operations Conce
required to operate the Observatory using the
contractors design (including any and all uniq

a) LDCM Observatory o

g
h) Contirug?;ncy and emergency operations in the event of LDCM ground system
modifications potential problems, problems, or failures

i) LDCM unique Operational scenarios
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DESCRIPTION OF REQUIRED DATA

1. CDRL No.: 2. Title:

SE-22 SYSTEM PERFORMANCE VERIFICATION MATRIX

3. Reference:

SOW 2.3

4. Use:

To verify that all system performance, mission assurance,
are demonstrated and to provide a summary of the verifi

5. Preparation Information:

Wilimmsiarize the flow-down of system
RS . .
atloqﬁequlrements verification. The SPVM
and summarizes current status of

he SPVM will list a summary description of
lafialyzed/demonstrated performance of the

£h Space Segment Requirements Document,
tument, MAR, and Calibration/Validation Plan
paragraph or line item), the method of compliance,
eport reference numbers, etc. It will show the flow-down of

The System Performance Verification Matrix (
specification, Mission Assurance, and calibrati
will stipulate how each requirement will be ve
compliance/non-compliance with requirement
each requirement, and a summggi

system against each require
Mission Operations Ele
requirement reference,
applicable procedure refere
requirements verificatio

emenits backwards to the next level above, i.e., a level 4 requirement
el 3 parent, etc.

The SPVMs#vill trac‘
will be ggficed back to its;#
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DESCRIPTION OF REQUIRED DATA

1. CDRL No.: 2. Title:
SE-23 MASS PROPERTIES REPORT

e
3. Reference: S
SOW 2.1
4. Use:

To document all physical mass properties of the observator
preliminary design through final assembly, launch and th
End of Life (EOL).

5. Preparation Information:

i
This document shall pr0V1de a mass proper‘ues%atase foﬁhe observatory Mass properties

launch, ents, separation, through EOL. This summary should also demonstrate mass
changes du§ o propellant utilization throughout the mission through EOL.

c. A detailed mass properties summary of all observatory hardware organized by subsystem.

d. A summary of all mass properties changes incorporated into the observatory mass properties
database since the last report.
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DESCRIPTION OF REQUIRED DATA

1. CDRL No.: 2. Title:
SE-24 STRUCTURAL AND MECHANICAL SUBSYSTEM PERFORMANCE
ANALYSIS REPORT

3. Reference:

SOW 4.1.3

N
S .
ral and mechanical

4. Use: rd

To document the analyses and data which demonstrate t
subsystem performance requirements are satisfied.

stru
=

5. Preparation Information:

E) s
This data item shall contain the following: % ﬁ&@" #ﬁ

Design limit loads: This data item shall define e observatory design limit loads. The
philosophy used in the derivati the design %ﬁ'loads shall be described in detail. Factors of
' d

safety and uncertainty factos# to or utiliz€d in the development of the design limits loads
&

item shall provide observatory flight loads analysis data and
isﬁperformed either by the observatory contractor or by the

stiffness: This data item shall document the analyses, tests and test
Fobservatory alignment and stiff requirements. The document shall also

garances: This data item shall document all observatory critical clearances and
loss of clearasices, with the associated analyses. This shall include dynamic loss of clearance
between the observatory and the launch vehicle, and between various observatory elements.
Clearance loss shall be determined for critical clearances throughout all mission phases, including
launch, on-orbit deployments and on-orbit operations. Components contributing to each
clearance loss, such as manufacturing and assembly tolerances, clearance loss due to observatory
dynamics and thermal gradients, as well as observatory insulation, harnesses and grounding
provisions, shall be quantified. Analytical and measured data used for clearance verification shall
be provided.
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Mechanical performance. This data item shall fully document the tests and analyses performed to
verify the performance of the observatory mechanisms and deployment devices. Analyses and test
data used to verify the observatory structural performance and workmanship shall also be
provided. This document shall also address any methods utilized during fabrication and assembly
which verify workmanship of the observatory structure and mechanical components.
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DESCRIPTION OF REQUIRED DATA

1. CDRL No.: 2. Title:
SE-25 STRUCTURAL AND DYNAMIC MODELS AND MODEL
VERIFICATION PLAN

3. Reference:

SOW 4.1.1.6

4. Use:

HC and dynamic structural

a to predict structural
Henamic model for use by the
s for the LDCM mission.

To provide test verified mathematical models that represe#it]
characteristics of the observatory and can be utilized with ot
accelerations, deflections and internal loads. Also, to provide

o€s of freedom on the model of the launch vehicle. The dynamics
e finite element structural model using standard reduction techniques
such,gh &

The struc ribfinite #lement models and dynamic models shall be provided on electronic medium
in a format ag le to the launch vehicle contractor. Individual component models used to
develop the obgetrvatory model shall also be delivered. The dynamic model shall be delivered for
use by the lainch vehicle contractor for the performance of the design flight loads analyses for
the LDCM mission, and shall be accompanied by documentation necessary for the launch vehicle
contractor to use the model. The test verified dynamic model shall also be delivered for use by
the launch vehicle contractor for the performance of the verification loads cycle analyses.

The dynamic models shall:

a. Include the overall system (observatory)),
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b. Be in Craig-Bampton form with modes that represent the dynamic characteristics of the
observatory to at least 200 Hz, with all modes through 50 Hz test verified by dynamic modal
survey testing,

c. Define dynamic degrees of freedom to allow calculation of acceleration levels and relative
deflections at critical points, and

d. Include Load Transformation Matrices (LTM) described in the next section.

The finite element model documentation shall include the following:

a. A listing of the input data for the model, ;

b. Model definition plots, coordinate system definition, definition of stiffnegs
mass distribution, and any other pertinent model definition informatiogp#
documentation of the correlation between the modeled properties ag# the oBs

o

c. Mode shapes, frequencies, modal damping, modal participation ,ﬁac%s, modal
weights, orthogonality and cross orthogonality between an&@%‘and test mode
required to demonstrate test-verification of the models, ang '

5

3V C
ﬁ’fnd all data

B
es or the observatory
0 the constraint modes, one for

d. Characterization of all significant frequencies and mog
constrained at the launch vehicle boundary points, in"ac
each boundary degree of freedom.

B. LOAD TRANSFORMATION MATRICES (LTMs)

’ﬁm.
The Load Transformation Matrices shall be fi
in a format acceptable to the launch vehicle c%ract

R

a. Consist of influence coefficients relating sel@ggted output variables to the associated dynamics
model response variable, '
b. Include launch vehicle intg

structural members, a
d. Include coefficients for d
elements.

a. fiodel(s) from which the LTMs were generated,
b. row of the LTM,
C. Se of the LTM, including discussion of the equations used for computing

Results of standard analyses performed for verification of the LTM (e.g., response to 1g
accelerations and unit displacements at the interface).

C. STRUCTURAL MODEL VERIFICATION PLAN

In support of the development of the test-verified structural models, the contractor shall develop a
verification plan which includes:

a. Identification of the modeling techniques and analysis programs to be utilized,
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b. Analytical and testing techniques to be used to verify the analytical models and, where
required, plans for revising models and repeating analyses based on verification results,

c. A description of analyses to be performed, along with the objective, scope, and output of each
analyses, and description of testing which will be used for model verification accompanied by
associated schedules

d. A compilation of required loads interface data (e.g., loads to components or deployables, or
loads from launch vehicle(s), etc.), and a schedule of need dates.

SPECIAL PREPARATION INSTRUCTIONS f@"%

on magnetic

All models, simulations, and/or databases required by this DID shall be delj
i everything

media compatible with the hardware platform on which it is to execute 3
necessary to provide a fully functioning computer model whose exec
commercially available hardware and software.

g %
N require:
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DESCRIPTION OF REQUIRED DATA

1. CDRL No.: 2. Title:
SE-26 STRESS ANALYSIS

.
3. Reference: B
SOW 4.1.3
4. Use:

To provide a detailed stress analysis and margins of safety cgic
components in the observatory.

5. Preparation Information:

The contractor shall provide a detailed “hand’*3 diaes
for all components of the observatory. Margir%o%&%fety shall be summarized in tabular form,
providing a description of each structural elemégst; its critical loading condition, including thermal
and mechanical loadings, failure mode, margin % safety, and reference to the detailed analysis.
Primary load-paths shall be ig: and all si ffying assumptions clearly stated. If separate

finite element models are or use in_ahalyzing structural components, these models

P
%

include any parametric s
stresses.

All importan,

stress analgfSis report.

margirkﬁafety and igigrmation which defines the structural materials such as alloy type,
‘heat treatmen . hardness, chemical treatment, finish, and other physical properties that
fience ogﬁctural analysis. It shall also address the structural requirements of the
fire related to the observatory.

launch veh

Stress Report %pdates

The stress analyses shall be provided to verify margins of safety using the design coupled flight
loads analysis results. The stress analyses shall be updated and provided using the verification
coupled flight loads analysis results, to verify that modifications to the structural models to achieve
correlation with modal test data and hardware modifications encountered during observatory
manufacturing and integration maintain positive margins of safety.
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DESCRIPTION OF REQUIRED DATA

1. CDRL No.: 2. Title:

SE-27 PROPULSION SUBSYSTEM PERFORMANCE ANALYSES

3. Reference:

SOW 4.1.3

4. Use:

To document and verify that the Propulsion Subsystem des
performance criteria and will meet overall mission objec;

5. Preparation Information:

The Propulsion Subsystem Analyses Report ot be limited to, the following

analyses:

.
=
a. Propulsion performance for the following m%sion functions:

1. Placing LDCM Obsery; correct og(g?ﬁﬁ)nal orbit
2. Constellation phasi irgiments and gollision avoidance

€rs

For each fun

M and

inum firing duration
um thrust level

b. Propulsion performance for attitude control including the following:

o Effects of thrust vector misalignment tolerance and CG shift on ACS limit cycle.
0o Maximum and minimum firing durations

0o Maximum and minimum thrust levels

o Total impulse required for attitude control

o Thruster duty cycles

Draft 4-148 June 2, 2006



427-XXX (TBD)

c. Propulsion performance for any failure mode in the propulsion subsystem or other observatory
subsystem which has an impact on propellant consumption or thruster usage. The analysis
should include propellant usage and operational scenarios and constraints.

d. Detailed propellant requirements budget for each mission function including all system
inefficiencies, system pressure drop, and thrust decay over mission life.

e. The propulsion subsystem report shall include, but not be limited to, the following analyses:

o Stress/loads i,
o Power _ﬁ

o Thermal

o Containment/Plume Impingement
o Slosh

o Pressure Surge

o TLM and CMD Interfaces

f. Subsystem operational scenario and timeline to inc!
orbit phase. r
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DESCRIPTION OF REQUIRED DATA

1. CDRL No.: 2. Title:
SE-28 ATTITUDE CONTROL SYSTEM PERFORMANCE ANALYSIS
REPORT

3. Reference:

SOW 4.1.3

4. Use:

) 651gn satisfies all functional
mission objectives.

&

To verify that the LDCM Observatory Attitude Controlﬁ

5. Preparation Information:

This document shall consist of the analyses n
performance of the LDCM Observatory attitudggd ntrol solar array and antenna pointing, and
attitude determination functions. As a minimur% but not limited to, the following shall be
addressed: |

a.

d. An overangDCM Observatory pointing error budget shall be provided for each antenna type
and shall assign allocation of the overall error budget to related subsystems. Supporting data
shall be included to verify compliance with overall LDCM Observatory mission pointing
requirements and objectives.

e. All tasks to be accomplished at the Mission Operations Control Center and/or other ground
facility in support of LDCM Observatory ACS shall be identified and described.

f. All ACS components shall be identified and described.
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g. All ACS command and telemetry functions shall be identified, including all input and output
ACS electronics, formats, rates, and valid ranges or states.

h. An ACS requirements compliance matrix shall be provided.

i. ACS reliability analysis shall be provided, including identification of failure modes.

j. ACS block diagrams shall be provided, including ACS subsystem and ACS electrical schematic
and data flow diagrams.
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DESCRIPTION OF REQUIRED DATA

1. CDRL No.: 2. Title:
SE-29 RF COMMUNICATIONS PERFORMANCE ANALYSES/TEST
REPORTS

3. Reference:

SOW 4.1.3

The analyses or test (at various levels of 1&T) shall verify the.€01#;
and the Landsat Ground Network

5. Preparation Information: -

Link Analyses and Calculations e

&
Provide link analysis and calculations for all o&ﬁ’ﬁatory modes of operation and for nominal and

the following:

a. The narrowband co
operational modes
b. The Wideband commu

?ification and requirements, specifically in the following areas:
rmance, Telemetry Channel Performance, and Ranging Channel

Comtint

Performat

“hannel Pe

Provide a repog#on the measurement of the filter characteristics, including insertion loss and eye
pattern distortion, and a report on the measurement of the filtered and transmitted spectrum at the
output of the power amplifier.

Passive Devices

Review of diplexer (or similar devices) packages to verify that the devices meet LDCM
Observatory requirements and specifications, specifically in at least the following areas:
frequency range, VSWR, impedance, insertion loss, and power handling requirements.
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Antenna

Review of antenna data packages to verify that the antennas will meet requirements and
specifications.

Narrowband Operation

Provide a complete analysis of the Narrowband Communications System including, but not
limited to, the following:

Normal operations

Antenna or receiver selection method

Possible problem areas

Operations with loss of Observatory attitude control
All possible transponder cross strap configurations and any imy
An analysis of antenna patterns in all configurations (i.e., dept

mo o o

Wideband Operation

Provide a complete analysis of the Wideband Communicatior tem including, but not limited
to, the following: E '

Normal operations
Antenna or receiver selection method
Possible problem areas

mo o o
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DESCRIPTION OF REQUIRED DATA

1. CDRL No.: 2. Title:
SE-30 THERMAL ANALYSIS REPORT

e
3. Reference: fﬁmﬁ
SOW 4.1.1.7
4. Use:

To document the thermal analyses used in the design of the
reports are required as noted in the table of CDRL delives

5. Preparation Information:

This document shall describe in detail the var i S (e.g., launch, transfer orbit, on-
orbit, on-orbit hot and cold cases, etc.). This dgscrig @1l include:

_— Y y .
b. Interrelationships betwee models a&iow boundary conditions are obtained
. . rd
c. Detailed calculation fomputer models and analyses

d. Results of final andlys . redicted thermal performance over worst case extremes and
design margins
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DESCRIPTION OF REQUIRED DATA

1. CDRL No.: 2. Title:

SE-31 POWER SUBSYSTEM PERFORMANCE ANALYSES REPORT

3. Reference:

SOW 4.1.3

4. Use:

Provides analyses of the power subsystem implementation
requirements.

5. Preparation Information:

e. Analysis
vehicle g

h. All powerxgbsystem Telemetry and Command interfaces.
i. Block diagrams.

j. Description of components.

k. Reliability assessment.

l. A requirements verification matrix.

m. Description of on-orbit operational considerations.
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DESCRIPTION OF REQUIRED DATA

1. CDRL No.: 2. Title:

SE-32 COMMAND AND DATA HANDLING SYSTEM
PERFORMANCE ANALYSIS REPORT

3. Reference:

SOW 4.1.3

4. Use:

. b

To Ver1fy that the LDCM Observatory Command and D

5. Preparation Information:

This document shall consist of the analyses ne eSS to Vagdate and verify successful mission
performance of the LDCM Observatory Comniggé and Data Handling subsystem functions. As a
minimum, but not limited to, the following shalfbe addressed:

p G
a. The C&DH can support a# nal and pqﬁrmance requirements of the LDCM.

will support LDC

A data codm

e. All C&D}f components shall be identified and described.

f. All C&DH command and telemetry functions shall be identified, including all input and
output C&DH electronics, formats, rates, and valid ranges or states.

g. An C&DH requirements compliance matrix shall be provided.

h. C&DH reliability analysis shall be provided, including identification of failure modes.

Draft 4-156 June 2, 2006



427-XXX (TBD)

i. A C&DH block diagram shall be provided, showing all components of the C&DH subsystem,
interfaces between component, and data within and interfacing to the C&DH.
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DESCRIPTION OF REQUIRED DATA

1. CDRL No.: 2. Title:
SE-33 OBSERVATORY SIMULATOR SUBSYSTEM REQUIREMENTS
DOCUMENT (SRD)

3. Reference:

SOW 4.7.1

4. Use:

The Observatory Simulator Subsystem Requirements Do
functionality required of the Observatory Simulator.

5. Preparation Information:

The Observatory Simulator Requirements Doc%\e%ﬁnﬁ;ﬁ?ﬁﬁain at a minimum the following
items: i

The Observatory Slmulator Subsystem I
All requlrements relati

el 5 requirements
“Simulator external interfaces

po e

ated’to persistent storage of Observatory Simulator data
ated to modes of operation of the Observatory Simulator
elated to Observatory Simulator displays
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DESCRIPTION OF REQUIRED DATA

1. CDRL No.: 2. Title:

SE-34 OBSERVATORY SIMULATOR ARCHITECTURE DOCUMENT

3. Reference:

SOW 4.7.1

4. Use:

describes each software component in terms o ces (1n ‘ut/output) data architectures, data
flows, and high-level functionality. The archi
programming language, database of choice, u

5. Preparation Information: ‘%ﬁ

. |
iew that ﬁtams:

Provide a subsystem level deg#
(H) Design Methodol g

(h) Design Studies
(1) Design Issues

Describe the sﬁbsystem operations design, including:
(d) Operations Scenarios
(e) User-Subsystem Interface
(f) Operations Environment and Facilities
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DESCRIPTION OF REQUIRED DATA

1. CDRL No.: 2. Title:

SE-35 SPARE PARTS PLAN AND LIST

3. Reference:

SOW 4.6

4. Use:

To review contractor’s spares plan and list.

5. Preparation Information:

tor’s position for the spares proposed for

i the schedule and method for
pa#c Parts. For the purposes of this

#hat are not commonly available, or may cause

The Spares Parts Plan shall define and justify
the spacecraft bus and the sensor(s). This pla
obtaining the spares. The Plan shall provide a
CDRL, the contractor should concentrate on p
schedule problems if out of stock.

: e
Further, this plan shall addr he requirep%;ts of SOW paragraph 4.6.
"
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DESCRIPTION OF REQUIRED DATA

1. CDRL No.: 2. Title:

SE-36 ACCEPTANCE DATA PACKAGE

3. Reference:

SOW 7.3.2

4. Use:

prior to Government acceptance.

5. Preparation Information:

This acceptance data package, as a minimum, §h% W el
A. Contract End Item Specification % ;j@ =
B. As-built configuration list # l
C. Hardware parts lists
D. Hardware materials agiirocesses list, .«

E. Test Log Book (; otal operaging time and cycle records)
F. Open item lis or being open)

G. Safety comy

H. Limited life ite status

I.  Enviropmental tes

J. %

K.

function, and p€rformance of the LDCM, and shall address design compliance with and
traceability to the LDCM Space Segment, Mission Operations Element Requirements Document,
and other applicable requirements documents.

The updated delivery shall include on-orbit commissioning test results and updates to the
previously delivered package.

A copy of this package shall accompany each end item, in addition to the delivery requirements in
Table 3-1.
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DID SA-1: Quality Manual

Title: Quality Manual/Systems Assurance Plan CDRL Number: SA-1
Reference: MAR Sections 2.1, 5.1
Use:

Documents the developer’s QMS.

Related Documents:
ANSI/ISO/ASQC Q9001:1994, ANSI/ISO/ASQC Q9001:2000, SAE AS9100 and ISO 10013. .

Place/Time/Purpose of Delivery:
Provide with the proposal for GSFC review. Provide the Quality Manual updates to the GSF
prior to implementation, or

oject Office for review

f the developer’s

.

-

o
tsafety and missic;ﬁ%urance plan)

d version is due 45 days'prior to the

Provide with the proposal for information, along with evidence of third party certlﬁcatMI/regls
QMS by an accredited registrar.

The developer is required to provide a Systems Assurance Plan (or their versi
in draft form for GSFC approval at the developers PDR. A final GSFC appr

Preparation Information: e
Prepare a Quality Manual addressing all applicable requirements of relev ty standard (see above related
documents). Refer to ISO 10013 for further guidelines on the preparation o

The Quality Manual shall contain:

a. The title, approval page, scope and the field of%

b. A table of contents. %@*‘

c. Introductory pages about the organization conc Fal itself.

d. The quality policy and objectives of the organi

e. The description of the organization, responsibilitigg#nd authorities, including the organization responsible for
the EEE parts, materials, rehablhty, safety, and te§ requirements implementation.

f. A description of the elements, i gweloper policy regarding each element and developer

implementation procedu fice(s) to approved quality system procedures. System level
procedures shall addr i i all requirements cited in this document.
g. A definitions sectio e
ippropriate.

shall be 1mp1emented by a controlled process. The Quality Manual shall be
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DID SA-2: Problem Failure Reports

Title: Problem Failure Reports (PFRs) CDRL Number: SA-2
Reference: MAR Section2.2.3
Use:

To report failures promptly to the FRB for determination of cause and corrective action.

Related Documents:
N/A

Place/Time/Purpose of Delivery:
Provide information to the GSFC Project Office within 24 hours of each occurrence; F:

Provide to GSFC Project Office for approval immediately after developer closure.

Preparation Information: _
Reporting of failures shall begin with the first power application at the start of e m acceptance tes it the major
component, subsystem, or instrument level (as applicable to the hardware leve which the developer#S responsible)
or the first operation of a mechanical item. It shall continue through forma& cepta ¢ by the GSFC P?‘OJect Office and
t. GSFC and launch site

2

Operatlons

All failures shall be documented on existing developer PFR form, which s
PFRs and updated information shall be submitted to GSFC by hard copy or in"e
GSFC for closure include a copy of all referenced data and shall have had all co

verified.
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DID SA-3: System Safety Program Plan

Title: System Safety Program Plan CDRL Number: SA-3
Reference: MAR Section 3.3
Use:

The approved plan provides a formal basis of understanding between the GSFC Code 302 and the developer on how the
System Safety Program will be conducted to meet the applicable launch range safety requirements (ELV launch). The
approved plan shall account for all contractually required tasks and responsibilities on an item-by-item basis.

Related Documents: ,s;;a?@"%

KNPR 8715.3, “KSC Safety Practices Procedural Requirements” f
AFSCM 91-710, “Range Safety User Requirements Manual”

Place/Time/Purpose of Delivery: -
RR or the

The developer will submit the SSPP to GSFC Code 302 for review and approval at th% Rrogram review.

= 4

o #
fient and system safety efigineering
ated risk to an acceptable level

Preparation Information:
The SSPP shall describe in detail tasks and activities of system safety managg
required to identify, evaluate, and eliminate and control hazards, or reduces#h
throughout the system life cycle.

Provide a detailed SSPP to describe how the project will implementﬂéya
requirements. Integration of system/facility safety provisions into the SSP
ultimate success of the safety effort. The SSPP shall:

tam in compliance with launch range
to the early implementation and
-

a. Define the required safety documentation, appl'
and responsibilities on the project, methodolog o
safety package.

b. Provide for the early identification and control %azar
flight system during all stages of project devel
ground activities.

c. Ensure the program undergoes a safety review pr
“Expendable Launch Vehic

ble documents, associ schedules for completion, roles
duct of any required safety analyses, reviews, and

to pet ﬁfnel facilities, support equipment, and the
cluding design, fabrication, test, transportation and

s that meets the requirements of NASA-STD-8719.8,

d. Address compliance e industrigkSafety requirements of the institution, range safety, applicable
Industry Standards f

Devices and Equipment”), and any special contractually imposed mission unique
e safety requlrements)
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DID SA-4: Preliminary Hazard Analysis

Title: Preliminary Hazard Analysis CDRL Number: SA-4
Reference: MAR Section 3.3.1
Use:

The developer shall perform and document a Preliminary Hazard Analysis (PHA) to identify safety critical areas, to
provide an initial assessment of hazards, and to identify requisite hazard controls and follow-on actions. Safety
provisions and alternatives needed to eliminate hazards or reduce their associated risk to a level acceptable to Office of
Systems Safety and Mission Assurance (OSSMA) GSFC.

Related Documents:

AFSCM 91-710, “Range Safety User Requirements”
NPR 8715.3, “NASA Safety Manual”
MIL-STD-882, “System Safety Program Requirements” (provides guidance)

Place/Time/Purpose of Delivery:
The developer with input from the instrument developers shall submit the PHA,
Deliver the PHA as a component of the SAR or MSPSP.
a. Deliver the PHA for instruments with the SAR at PDR + 30 days,
b. Deliver the PHA for the spacecraft with the MSPSP at PDR + }
&

Preparation Information:
Perform and document a PHA, based on the hazard assessment criteria provide
AFSCM 91-710, “Range Safety User Requirements” to
best available data, including mishap data (if assessable
associated with the proposed design or function shall be
operational constraint. Safety provisions and alternatives
an acceptable level shall be included. The PHA shall cons#
at a minimum:

Hazardous components.
Environmental constraints

.
the operatm%ﬁlronments
-tests dlag’Q. stics, and emergency procedures.

P port equipment.

o o0 o
s
o
o
2.
=
=
a
©w
-
[¢]
o
=
=
=
Q
5=
0]

ted hagware) specifications.
em, sf{bsystems or software. Each malfunction shall be specified, the causing and
ents determined, the degree of hazard determined, and appropriate specification and/or
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DID SA-5 Operations Hazard Analysis

Title: Operations Hazard Analysis CDRL Number: SA-5
Reference: MAR Section 3.3.2
Use:

The operations hazard analysis (OHA) shall consider safety requirements for personnel, procedures, and equipment
used during testing, transportation, storage, and integration operations in the 7/10/15/29 complex at GSFC. An
engineering design analysis shall be accomplished for review and for developing recommendations concerning system
integration and test operations.

Related Documents:

540-PG-8715.1.1, “Mechanical Systems Division Safety Manual — Volume 1”
540-PG-8715.1.2, “Mechanical Systems Division Safety Manual — Volume 11

NPR 8715.3, “NASA Safety Manual”

Place/Time/Purpose of Delivery: i, ko

The developer with input from instrument developers shall provide a prelir}w'OﬁA 45 days prior t}%é& A final
version must be submitted 15 days prior to initiating any I&T activities. Th# GSFC#ystems Safety And Reliability
Office shall review the OHAs. During I&T activities, a Hazard Tracking: ;

remaining items.

Note: Closure methodology for the HTL is the same as for the VTL‘in DI%

Preparation Information:
The OHA shall include the following information:

1.0 Introduction
a. Provide an abstract summarizing the major findig
actions. : ;
b. Define any special terms, acronyms, and/or abbré&igffons used.
2.0 System Description
a. Provide a description of the s
b. The most recent schedules
c. Photographs, diagrams,
3.0 Analysis of System Haza o
a.  The analysis shall.

dnd the proposed corrective or follow-up

hardware and &nfiguration. List components of subsystems.
ation and teiﬁof the instrument/SC.
should be in€luded to support the test.

i
&

hazards presented to personnel, equipment, and property during

I&T processing.

b. A listing of all identified  shall be provided in a tabulated format. Each hazard shall be numbered and
shall inclug pwing in on:
(1) S /Phase #he particular phase/component that the analysis is concerned with. This could

tem, component, operating/maintenance procedure or environmental condition.
and Hazard Identification, Indication.

compf€te description of the actual or potential hazard resulting from normal actions or equipment
i #5. Indicate whether hazard will cause personnel injury and/or equipment damage.
() description of crew indications which include all means of identifying the hazard to operating or
~Ahaintenance personnel.
(d) A complete description of the safety hazards of software controlling hardware systems where the
hardware effects are safety critical.
(3) Effect on System. The detrimental results an uncontrolled hazard could inflict on the whole system.
(4) Risk Assessment. A risk assessment for each hazard as defined in paragraph shall be provided.
(5) Caution and Warning Notes. A complete list of specific warnings, cautions, procedures required in
operating and maintenance manuals, training courses, and test plans.
(6) Status/Remarks.
(a) The status of actions to implement the recommended, or other, hazard controls.
(b) Any information relating to the hazard, not covered in the other blocks, for example, applicable
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documents, previous failure data in similar systems, or administrative directions.
4.0 References. List all pertinent references such as test reports, preliminary operating and maintenance manuals, and
other hazard analysis.
5.0 Appendices. The appendix will contain charts, graphs, or data which are too cumbersome for inclusion in the
previous sections, or are applicable to more than one section. It may also contain detailed formulation or analysis
which is more conveniently placed in an appendix.

Draft 4-168 June 2, 2006




427-XXX (TBD)

DID SA-6: Safety Requirements Compliance Checklist

Title: Safety Requirements Compliance Checklist CDRL Number: SA-6
Reference: MAR Section 3.4

Use:

The checklist shall indicate for each requirement if the proposed design is compliant, non-compliant but meets intent,
non-compliant (waiver required) or non-applicable. e

Related Documents: f v

AFSCM 91-710, “Range Safety User Requirements Manual”

Place/Time/Purpose of Delivery:

The developer with input from the instrument developers shall provide Safety Requirﬁjents Che
submittal of the SAR and MSPSP for review. '

Preparation Information:
A compliance checklist of all design, test, analysis, and data submittal re

The following items are included with a compliance checklist.

1. Criteria/requirement.

2. System.

3. Compliance

4. Noncompliance.

5. Not applicable. % :
6. Equivalent Level of Safety (ELS) iy
7. Resolution. % 9&"@
8. Reference. gf

9.

Copies of all Range Safety approved non-compli%es, including waivers and equivalent levels of safety
certifications.

3 e

J
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DID SA-7 Missile System Pre-Launch Safety Package

Title: Missile System Pre-Launch Safety Package CDRL Number: SA-7
Reference: MAR Section 3.5
Use:

Provide a detailed description of the payload design, sufficient to support hazard analysis results, hazard analysis
method, and other applicable safety related information. The developer shall include analyses identifying the ground
operations hazards associated with the flight system, GSE, and their interfaces. The developer shall take measures to

control and/or minimize each identified significant hazard. L
Related Documents: f ”
AFSCM 91-710, “Range Safety User Requirements Manual” E:

Note: Other launch vehicle and/or contractor or commercial facility requirements may M

=

Place/Time/Purpose of Delivery:

Provide preliminary MSPSP 30 days after PDR package, an updated MSPSP 30,@% after CDR, and 1
to PSR for review and approval by GSFC Code 302. (See applicable launch ﬁe and launch vehicle rgquirements for
details.) A EN

Preparation Information:
MSPSP shall follow the guidance in AFSCM 91-710, and include the fol

1. Introduction. State, in narrative form, the purpose of the MSPSP.

2. System Description. This section may be developed by referencing ot

technical manuals, System Program Plan, Syst% pecifications, etc.

3. System Operations. A description of:
a.  Or reference to the procedures for operatin

design features and controls incorporated inf

b. Any special safety procedures needed to as e operafions, test, and maintenance, including

emergency procedures.

c. Anticipated operating environments and any $ecific skills required for safe operation, test, maintenance,

transportation, or disp .

d. S or persona‘,giupment to support the system.
st

s€ction shall include:

5. Conclusions and Recommendations. This section shall include:
a. A short assessment of the results of the safety program efforts. A list of all significant hazards, including
specific safety recommendations or precautions required to ensure the safety of personnel and property.
b. For all hazardous materials generated by or used in the system, the following information shall be
included.
(1) Material identification as to type, quantity, and potential hazards.

(2) Safety precautions and procedures necessary during use, storage, transportation, and disposal.
(3) A copy of the Material Safety Data Sheet (OSHA Form 20 or DD Form 1813) as required.
c. Reference material, to include a list of all pertinent references, such as test reports, preliminary operating
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manuals, and maintenance manuals.

A statement signed by the Contractor System Safety Manager and the Program Manager, certifying that all
identified hazards have been eliminated or controlled, and that the system is ready to test, operate, or
proceed to the next acquisition phase. In addition, include recommendations applicable to the safe
interface of this system with other systems.

Draft

DID SA-7 Missile System Pre-Launch Safety Package (continued)
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DID SA-8 Safety Assessment Report

Title;: Safety Assessment Report CDRL Number: SA-8
Reference: MAR Section 3.5
Use:

The Safety Assessment Report (SAR) is used to document a comprehensive evaluation of the mishap risk being
assumed prior to the testing or operation of an instrument or subsystem not being developed by the SC contractor. The
SAR will be provided to the SC contractor as an input to their preparation of the MSPSP, which is one of the media
through which missile system prelaunch safety is obtained. .

Related Documents: f
AFSCM 91-710, “Range Safety User Requirements Manual”

Place/Time/Purpose of Delivery:
SAR delivery shall support the GSFC PROJECT OFFICE MSPSP submittal schedul
30 days post PDR, with updates 30 days post CDR, and final 60 days prior to PS
development, the preliminary SAR shall be delivered 30 days after instrument J2
instrument CDR, and the final SAR shall be delivered 30 days prior to inst

MSPSP is due

Preparation Information:
The SAR will identify all safety features of the hardware, software, atfd $5%
and software related hazards that may be present in the system being acqui
controls and precautions that shall be followed. The safety assessment will su

: gn as well as procedural, hardware,
is includes specific procedural
¢ the following information:

1. The safety criteria and methodology used to classify and rank hazards angjihy assumptions upon which they
were based or derived, including the definitions table risk (as spg€ified by Range Safety).
2. The results of those analyses and tests perform i giherent in the system, including:
a. Those hazards that still have a residual riskiind the g n to reduce the associated risk to a level
contractually specified as acceptable gﬁé/@éﬂ
b. Results of tests conducted to validate safety
3. Hazard reports documenting the results of the safi
including specific safety rec ations or pre

: &
éria, requirements, and analyses

program efforts, including a list of all significant hazards,
iehs required to ensure safety of personnel, property, or
ote whether the risks may be expected under normal or

the environment. NOTE: : ization shall g
abnormal operating copgfitions. '
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DID SA-9: Verification Tracking Log

Title: Verification Tracking Log CDRL Number: SA-9
Reference: MAR Section 3.5.1
Use:

To provide a Hazard Control and Verification Tracking process, or “closed-loop system,” to assure safety compliance
has been satisfied in accordance to applicable launch range safety requirements.

Related Documents: -
AFSCM 91-710, “Range Safety User Requirements Manual” ﬁwﬁ

Place/Time/Purpose of Delivery:
Provide hazard control verification and tracking system in accordance with AFSCM 91-7 | @#giémplicable launch site

range safety requirements. Documented methods of hazard controls shall be submittedis f inary MSPSP and
updated with each consecutive submittal. All open hazard control verification items nd cordgnce with

applicable launch site range safety requirements before launch, and individual 1te i
documentation verifying that the stated hazard control has been implemented
operational use. Closures shall be reviewed and approved by Range and KS

Preparation Information:
Provide documentation that demonstrates the process of verifying the’Cor
similarity to previously qualified hardware, or any combination thereof. A
shall reference the tests/analyses/inspections. Results of these tests/analyses/l
and submitted in accordance with the contract schedule and applicable launch sit

The VTL shall contain the following information in tab

Log

Hazard report number
Safety verification number
Description (Identify procedures/analyses by nu
Constraints on Launch Site Operatlons

Completion date

PR Mo o o

Method of Closure g
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DID SA-10: Ground Operations Procedures

Title: Ground Operations Procedures CDRL Number: SA-10
Reference: MAR Section 3.5.2
Use:

All hazardous ground operations procedures to be used at developer facilities, other integration facilities, or the launch
site shall be submitted to the GSFC Project Safety Manager for review.

Related Documents:

S
AFSCM 91-710, “Range Safety User Requirements Manual” B
KNPR 8715.3, “KSC Safety Practices Procedural Requirements”

NPR 8715.3, “NASA Safety Manual”

Note: Other launch vehicle and/or contractor or commercial facility requirements may g

Place/Time/Purpose of Delivery:
Provide 60 days prior to PDR, final 60 days before PSR.

Preparation Information:
All hazardous operations, as well as the procedures to control them, sh
procedures shall comply with the applicable launch site safety regula
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DID SA-11 Safety Variances

Title; Safety Variances CDRL Number: SA-11
Reference: MAR Section 3.5.3
Use:

The hardware developer shall submit to GSFC Code 302 an associated safety noncompliance request that identifies the
hazard and shows the rationale for approval of noncompliance when a specific safety requirement cannot be met, as
defined in the applicable launch site safety regulation. Range Safety concurrence may be required for the
noncompliance request to be approved.

Related Documents:

AFSCM 91-710, “Range Safety User Requirements Manual”
KNPR 8715.3, “KSC Safety Practices Procedural Requirements”

NASA Problem Reporting/Problem Failure Reporting Module Web-based Online Sy@

Place/Time/Purpose of Delivery: b, =
As identified to the GSFC Project Safety Manager. GSFC Code 302, Range ap#KSC Safety shall revie}g and approve.
all safety non-compliances. &

Preparation Information:
The noncompliance request shall include the following information fesu
request.

a review of each waiver or deviation

a. A statement of the specific safety requirement and its associated source 'int name and paragraph
number, as applicable, for which a waiver or d%watlon is being requeste(},
A detailed technical justification for the except

c. Analyses to show the mishap potential of the p
to the specified requirement.

d. A narrative assessment of the risk involved in ac&@p#fng the waiver or deviation. When it is determined that

any).
Starting and expiratiot}s
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DID SA-12: Orbital Debris Assessment

Title;: Orbital Debris Assessment CDRL Number: SA-12
Reference: MAR Section 3.8
Use:

Ensure NASA requirements for post mission orbital debris control are met.

Related Documents:
NPD 8710.3, “NASA Policy for Limiting Orbital Debris Generation”

NSS 1740.14, “Guidelines and Assessment Procedures for Limiting Orbital Debris” f

Place/Time/Purpose of Delivery:

Provide preliminary assessment prior to PDR, and final 45 days prior to CDR. Deliveries g £
GSFC Code 302, NASA HQ OSSMA, NASA HQ Enterprise Associate Administrator,ghd the )
(JSC) Orbital Debris Office. Additional info may be required after review of the repo%%and shoul
as possible to complete the assessment. ﬁm&s

Space Center
vided as soon

Preparation Information: f &
The assessment shall be done in accordance with NSS 1740.14. The prelj assessment shall be conducted
to identify areas where the program or project might contribute debris,; s contribution relative to the
guidelines in so far as feasible. Prior to CDR another debris assessmént s ¢ompleted. This report shall comment
on changes made since the preliminary report. The level of detail shall be ¢ t with available information of
design and operations. When design changes are made after CDR that impact tfg ffal for orbital debris generation,
the updated of the debris assessment report shall be prepared, approved, and coordgited with the Office of System
Safety and Mission Assurance. &

Orbital Debris Assessment Software is available for do
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DID SA-13: Probabilistic Risk Assessment

Title: Probabilistic Risk Assessment CDRL Number: SA-13
Reference: MAR Section 4.2
Use:

Probabilistic Risk Assessments (PRAs) provide a structured, disciplined approach to analyzing system risk to enable
management decisions that ensure mission success, improve safety in design, operation maintenance and upgrade,
improve performance, and reduce design, operation, and maintenance costs.

Related Documents:

NPR 8705.4, “Risk Classification for NASA Payloads”
NPR 8705.5, “Probabilistic Risk Assessment Procedures for NASA Programs and Projects”

Place/Time/Purpose of Delivery: o
Preliminary PRA due 30 days before PDR for review. %ji
Final PRA due 30 days after CDR for approval.

e
Updates due as changes are made and between CDR and delivery, for approy%‘

Preparation Information:
The PRA prepared shall identify what types of analyses are to be perfo,
and techniques are to be used (e.g., Master Logic Diagrams [MLD], ]
Event Sequence Diagrams).

The PRA shall include: <

a. A definition of the objective and scope of the PRA, and development of
maker. % «

b. Definition of the mission phases and success cri

c. Initiating event categories.

d. Top level scenarios.

e. Initiating and pivotal event models (e.g., fault tre

f.  Data development for probability calculations.

8.

h.

i.
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DID SA-14: Failure Mode and Effects Analysis

Title: Failure Mode and Effects Analysis CDRL Number: SA-14
Reference: MAR Section 4.3.1
Use:

The Failure Mode and Effects Analysis (FMEA) is a reliability analysis to evaluate design relative to requirements, to
identify single point failures, and to identify hazards to guide preventative design actions.

Related Documents:

FAP P-302-720, “Performing a Failure Mode and Effects Analysis”
MIL-STD-1629, “Procedures for Performing an FMECA”

Place/Time/Purpose of Delivery:

Preliminary 30 days before PDR for GSFC review.

Final 30 days before CDR for GSFC review.

Updates as required, including changes, for GSFC review.

Preparation Information:
The FMEA report shall document the reliability analysis including approagh,
recommendations. The report shall include objectives, level of the anal
functional block diagrams, reliability block diagrams, bounds of equifinitii
identification of problem areas, single-point failures, recommended correct
the specific analysis being performed.
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d, reference to data sources used,
ion, and work sheets as appropriate for
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DID SA-15: Critical Items List

Title; Critical Items List CDRL Number: SA-15
Reference: MAR Section 4.3.1
Use:

The Critical Items List (CIL) provides a list of critical items, which require the highest level of attention in design,
fabrication, verification, and problem correction during the development, handling, and mission use of the system.

Related Documents:

FAP P-302-720, “Performing a Failure Mode and Effects Analysis”
MIL-STD-1629, “Procedures for Performing an FMECA”

Place/Time/Purpose of Delivery:

Preliminary 30 days before PDR for GSFC review.

Final 30 days before CDR for GSFC review.

Updates as required, including changes, for GSFC review.

Preparation Information:
The CIL shall include item identification, cross-reference to FMEA line itg
retention rationale may include design features, historical performance
assurance, elimination of undesirable failure modes, and failure detegfi
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DID SA-16: Fault Tree Analysis

Title: Fault Tree Analysis CDRL Number: SA-16
Reference: MAR Section 4.3.2
Use:

A fault tree is an analytical technique, whereby an undesired state of the system is specified, and the system is then
analyzed in context of its environment and operation to find all credible ways in which the undesired event can occur.
The analysis provides a methodical approach to understanding they system, its operation, and the environment it will
operate in. Through this understanding, informed decisions regarding system design and operation cgg be made.

Related Documents:
NPR 8705.5, “Probabilistic Risk Assessment Procedures for NASA Programs and Projects”

Place/Time/Purpose of Delivery:

Preliminary 30 days before PDR for GSFC review.

Final 30 days before CDR for GSFC review

Updates as required, including changes, for GSFC review.

Preparation Information:
The Fault Tree Analysis (FTA) Report shall contain:

Ground rules for the analysis, including definitions of the uhdes
References to documents and data used.
The fault tree diagrams.

Statement of the results and conclusions.

/ao o
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DID SA-17: Contamination Control Plan

Title: Contamination Control Plan CDRL Number: SA-17
Reference: MAR Section 6.1
Use:

To establish contamination allowances and methods for controlling contamination.

Related Documents:

N/A

. . e
Place/Time/Purpose of Delivery: e
30 days before PDR for GSFC review, 30 days before CDR for GSFC approval. f

Preparation Information:

Data on material properties, design features, test data, system tolerance of degraded per,
prevent degradation shall be provided to permit independent evaluation of contammatﬁgl hazards
should be included in the plan:

1. Materials
a. Outgassing as a function of temperature and time.
b. Nature of outgassing chemistry.
c. Areas, weight, location, and view factors of critical surfe
2. Venting: size, location, and relation to external surfaces.

b -

temperature, pressure data, system temperature profile and shroud tem
4. On-orbit SC and instrument performance as affected by contamination dej
Contamination effect monitor.
Methods to prevent and recover from contadj
How to evaluate on-orbit degradation. %
Photopolymerization of outgassing product
Space debris risks and protection.
Atom1c oxygen eroswn and

o e o
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DID SA-18: Printed Wiring Board Test Coupons

Title: Printed Wiring Board Test Coupons CDRL Number: SA-18
Reference: MAR Section 10.3
Use:

Validates printed wiring boards (PWBs) procured for space flight and mission critical ground use are fabricated in
accordance with applicable workmanship standards.

Related Documents:

IPC-6011, “Generic Performance Specifications for Printed Boards” i,
IPC-6012B, “Qualification and Performance Specification for Rigid Printed Boards” product t_ﬁet requirements of
the Performance Specification Sheet for Space and Military Avionics

IPC-6013, “Qualification and Performance Specification for Flexible Printed Boards”
IPC-6018, “Microwave End Product Board Inspection and Test”
IPC A-600, “Guidelines for Acceptability of Printed Boards”

*PC-6011, IPC-6012, IPC-6013 must use Class 3 Requirements

Place/Time/Purpose of Delivery:
Prior to population of flight PWBs. Applies individually to each procured &

Preparation Information:
Prior to population of PWBs:
*  Contact GSFC Materials Engineering Branch (MEB), Code 541.

*  Submit test coupons for destructive physical analysis (DPA) per Code?
* Do not release PWBs for population until notifjgation by MEB that test g8upons passed DPA.
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DID SA-19 Parts Control Plan (PCP)

Title:  Parts Control Plan CDRL Number: SA-19

Reference: MAR Section 11.1

Use:

Description of developer’s approach and methodology for implementation of the Parts Control Program.

Related Documents: g

Parts Identification List (PIL) f

Place/Time/Purpose of Delivery:

Developed and delivered with, or incorporated into, the developer’s Systems AssurancggPlan fof approval

Subsequent revisions will be delivered for GSFC approval. %i -
2

Preparation Information: S Lﬁ

The PCP will address all EEE parts program requirements. The PCP will co’xﬁ: at a minimum, detailed discussions of

the following:

a. The developer’s plan or approach for conforming to the EE
= =
. The developer’s parts control organization, identifying key indivig and specific responsibilities.

c. Detailed PCB procedures, to include membership, designation of
approval procedures, meeting schedules and notification method, meett

d. Parts tracking methods and approach, including tools to be used such as
Description of the system for identifying and t g parts approval stafﬁs

e. Parts procurement, processing and testing met " Identify internal operating procedures to
be used for incoming inspections, screening, quéificati ’f’é%ﬂeratmg, testing of parts pulled form stores,
DPA, radiation assessments, etc. % y ;
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DID SA-20 Parts Identification List (PIL)

Title: Parts Identification List/ ADPL/ABPL ‘ CDRL Number: SA-20
Reference: MAR Sections 11.7,11.7.1,11.7.2,11.7.3,11.7.4
Use:

Listing of all EEE parts intended for use in spaceflight hardware.

Related Documents:
Parts Control Plan

Place/Time/Purpose of Delivery:
Parts Identification List 30 days before PDR for GSFC approval. Subsequent revisions, with chan
GSFC review.

As Designed Parts List 30 (ADPL) days before CDR for GSFC review.
The As-Built Parts List (ABPL) will be developed from this document/database, and will
review 60 days prior to delivery of the end item. A

Preparation Information: ‘%7%
The PIL/ADPL will be prepared and maintained throughout the life of the projg ey will be compﬂ%%y the
developer and will include the following information at a minimum: &

Part name
Part number
Manufacturer
Manufacturer’s generic part number
Procurement specification
GIDEP Alert status
&

Any format may be used, provided the required informat
an electronic spreadsheet format, with changes from the
revision level).

Note: The ABPL will include the following information

mo e o

a. Lot date code
b. Quantities
c. Parts use location to the sy

L
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DID SA-21: Materials and Processes Control Program Plan

Title: Materials and Processes Control Program Plan CDRL Number: SA21
Reference: MAR Section 12.2
Use:

Description of developers approach and methodology for implementing MPCP, including flow-down of applicable
MPCP requirements to sub-developers.

Related Documents:

N/A N
Place/Time/Purpose of Delivery: f
The MPCP shall be developed and delivered at PDR for GSFC Project Office Review r

A final version is due to GSFC for approval 30 days prior to CDR. hﬁ 4

Preparation Information:
The MPCP shall address all M&P program requirements. The MPCP shall conta,g% a minimum, det iscussions
of the following: ,

a. The developer’s plan or approach for conforming to M&P requirgfents.

b. The developer’s M&P control organization, identifying key ip

c.  M&P tracking methods and approach, including tools to beise
system for identifying and tracking M&P approval status.

d. M&P procurement, processing and testing methodology and strategic$i
to be used for incoming inspections, screening, qualification testing, der

stores, DPA, radiation assessments, etc. &

M&P vendor surveillance and audit plan.

Electrostatic Control Plan

Flow-down of MPCP requirements to sub-deve

P oo

Draft 4-185 June 2, 2006




427-XXX (TBD)

DID SA-22: As-Designed Materials and Processes List

Title: As-Designed Materials and Processes List CDRL Number: SA-22
Reference: MAR Section 12.4
Use:

Listing of Materials and Processes intended for use in space flight hardware.

Related Documents:

N/A

. . e
Place/Time/Purpose of Delivery: e
Submission to GSFC Project Office 30 days prior to PDR for review and CDR for approval. U_ﬁis as required,

including changes.

Preparation Information: &
The As-Designed Materials and Processes List (ADMPL) shall be compiled by instru@gnt, instru
SC component, and shall include the following information at a minimum: @m

gmponent, or

a. Materials and Processes name

b. Materials and Processes number

¢.  Manufacturer

d.  Manufacturer’s generic Materials and Processes number
e. Procurement specification

Any format may be used, provided the required information is included. All sut
include a paper copy and a computer readable form.
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DID SA-23: Parts Stress Analysis

Title; Parts Stress Analysis CDRL Number: SA-23
Reference: MAR Section 4.3.3
Use:

Provides EEE parts stress analyses for evaluating circuit design and conformance with derating guidelines.
Demonstrates that environmental operational stresses on parts comply with project derating requirements.

Related Documents:

2N
NASA Parts Selection List ﬁwh
&

Place/Time/Purpose of Delivery:
Final 45 days before CDR for GSFC approval
Updates to include changes as required for GSFC approval

Preparation Information:
The stress analysis report shall contain:

a.  Ground rules for the analysis.
b. References to documents and data used.
c. Statement of the results and conclusions.
d. Analysis worksheets, which shall include (at a minimum): ¢
¢ Part identification (traceable to circuit diagrams)
*  Environmental conditions assumed (consider all expected enviro
¢ Rated stress
*  Applied stress (consider all significant opé y parameter stresses«t the extremes of anticipated
environments) i %@*"

¢ Ratio of applied-to-rated stress - 3
% &
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DID SA-24: Worst Case Analysis

Title: Worst Case Analysis CDRL Number: SA-24
Reference: MAR Section4.3.4
Use:

To demonstrate the adequacy of margin in the design of electronic and electrical circuits, optics, and electromechanical
and mechanical items.

Related Documents:

S
NPD 8720.1, “NASA Reliability and Maintainability (R&M) Program Policy” FEy
NASA-STD-8729.1, “Planning, Developing and Managing an Effective R&M Program” f

Place/Time/Purpose of Delivery:
Available 30 days prior to pre-CDR subsystem peer reviews to GSFC for approval. Upgs

Preparation Information: B %%. T
These analyses shall address the worst case conditions for the analysis performgg#fizeach component. FEgéh analysis
shall cover the mission life and consider the critical parameters set at maxi and minimum limits, jicluding the

effect of environmental stresses on the operational parameters being evalygted.
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DID SA-25: Limited-Life Items List

Title: Limited Life Items List CDRL Number: SA-25
Reference: MAR Section 4.4
Use:

Defines and tracks the selection, use and wear of limited-life items, and the impact on mission operations.

Related Documents:

N/A Fi
Place/Time/Purpose of Delivery: ﬁm
Preliminary 30 days before PDR for GSFC Project Office review.

Final 30 days before CDR for approval. -ﬁ _

Updates as changes are made, and between CDR and Delivery, for approval.

Preparation Information:

List limited-life items and their impact on mission parameters. Define expected 1j£
for selecting and using the items. Include selected structures, thermal control sgffaces, solar arrays, and#
electromechanical devices. Atomic oxygen, solar radiation, shelf-life, extregfe tempggatures, thermal c"';/cling, wear and

1es, compressors, seals, bearings,
0s, actuators, and scan devices.
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LAUNCH SUPPORT DIDS
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DESCRIPTION OF REQUIRED DATA

1. CDRL No.: 2. Title:
LS-1 INPUTS TO LAUNCH VEHICLE INTERFACE REQUIRMENTS
DOCUMENT (IRD)

3. Reference:

SOW 7.1.1

4. Use:

This is the first Launch Support document and is designg
Observatory requirements, interface details, launch site Facilt
launch service provider.

5. Preparation Information:

The Contractor will receive a questionnaire to ¢
questions whose answers define the requiremen
preparation.

yblete. The questionnaire contains a set of
nd interfaces as they are known at the time of
»

Ot be possible because many items are defined at a
be kept current; it will be used to create the initial
and in support of the launch service provider's launch permit

A definitive response to
later date. Normally th#5%
version of the ICD (CDRL 3
(Federal Aviation A
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DESCRIPTION OF REQUIRED DATA

1. CDRL No.: 2. Title:

LS-2 OBSERVATORY MATHEMATICAL MODEL FOR DYNAMIC
ANALYSIS

3. Reference:

SOW 7.1.2

4. Use:

An Observatory mathematical model is required for use |
the launch services provider.

5. Preparation Information: %

Acceptable forms include (1) a discrete math .
(2) a constrained normal mode model wit

format, degree-of-freedom reqy
launch services provider. Thi
A

1) Initial input
dynamic clearance analysi
transonic

onths or second CLA - input to second clearance analysis;
d at L-38 Weeks for VLC (Verified Load Cycle- model verified by

2) Wpdate at- L4
erified/vali
environme

Obsey
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DESCRIPTION OF REQUIRED DATA

1. CDRL No.: 2. Title: .
gy,

LS-3 INPUTS TO LAUNCH VEHICLE INTERFACE CONTROL ﬁCUMENT

3. Reference:

SOW 7.1.2

4. Use:

provider based on Observatory contractor inp
Observatory-to-blockhouse wiring diagram, ¢
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DESCRIPTION OF REQUIRED DATA

1. CDRL No.: 2. Title:

LS-4 OBSERVATORY ENVIRONMENTAL TEST DO%HMENTS

3. Reference:

SOW 7.1.5

4. Use:

This CDRL consists of the Environmental Test Plan and,
The environmental test plan documents the contractor's appr
tests. The Environmental Test Reports summarize the tests per

.%
irgfimental Test Reports.
qualification and acceptance

a5

5. Preparation Information: i

& the general test philosophy and an overview of
rmed to demonstrate the adequacy of the

1eh, acoustics, shock). The test plan should

, general test methods, and a schedule. It should

The Environmental Test Plan is intended to proy
the systems-level environmental testmg to be pet
Observatory for ﬂlght (e.g., REgstitc loads, vib

The Environmental Test R
dynamic environ testing.

ummarize the results of the system-level structural loads and
Féports shall summarize the testing performed to verify the

by test, a inalystS report documenting the analysis performed and the resulting
marginﬁfety shouldi#ie provided.
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DESCRIPTION OF REQUIRED DATA

1. CDRL No.: 2. Title:

LS-5 ELECTRICAL WIRING REQUIREMENTS

3. Reference:

SOW 7.1.2

4. Use:

The Electrical Requirements Wiring document defines the
Observatory to the blockhouse for control and monitoring#
Observatory installation in the launch vehicle. ‘

5. Preparation Information: ‘%

The wiring requirements for the Observatory £
The launch services provider will prepare an O

e

atory-to-blockhouse wiring diagram based on
$for the payload processing facilities are to be
&

y’g&mﬁe’ are needed as early as possible.
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DESCRIPTION OF REQUIRED DATA

1. CDRL No.: 2. Title:

LS-6 FAIRING REQUIREMENTS

3. Reference:

SOW 7.1.2

4. Use:

This document provides the final Observatory requirement
fairing modifications made during production.

5. Preparation Information:

&
leiEmtic IRD (LS-1) and updated in the
PSS
regﬁemeﬁ% S, critical Observatory surfaces,
nsparent windows, and internal temperatures

Early Observatory fairing requirements shoul§
ICD (LS-3). Any in-flight requirements, grou
surface sensitivities, mechanical attachments,
on the ground and in flight must be provided.
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DESCRIPTION OF REQUIRED DATA

1. CDRL No.: 2. Title:

LS-7 RADIATION USE REQUEST/AUTHORIZATON

i
B
3. Reference: _

e SOW7.14

4. Use:

To obtain use of RF spectrum during ground processing,

5. Preparation Information: ‘% :

The Observatory agency is required to specify Rﬁramtted by the Observatory during
ground processing and launch. An RF data shee} e01fy1ng individual frequen01es and names and

Transmission frequency bandwg

The launch services providgg fata to the approprlate range/ government agen01es
for approval. .
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DESCRIPTION OF REQUIRED DATA

1. CDRL No.: 2. Title:

LS-8 INPUTS TO PERFORMANCE AND GUIDANCE ACCURACY
ANALYSIS (PGAA)

3. Reference:

SOW 7.1.6

4. Use:

These analyses are done by the launch services provider. s
resolve any unusual problems inherent in accomplishing the”

presented. Parametric performance and accuracy data are provided™ Ssist the Observatory
contractor in selection of the final mission-orbaggequirements. The©Orbit dispersion data are
presented in the form of variations of the critid EmeierS as functions of probability level.

5. Preparation Information: '5;%
o

TFA (Trajectory Feasibilit}:ﬁ
PMA (Preliminary Missigi#f Analy
DTO (Detailed Test O
BET (Best Estimate Traje
S i by the launch services provider using inputs provided by the
s CDRL describes the data the Observatory contractor is to provide the
e template for the DTO is very similar to the information needed for
neral information in the DTO template is:

- ObservatO# sfo Launch Vehicle description (payload attach fitting)
- Observatory ‘Begtirements
Missiog"Objectives
Observatory Coordinate System
Observatory Mass Properties
Nutation time constants
- Mission Requirements
Launch window
Injection orbit characteristics
Orbit dispersions
Probability of commanded shutdown
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Observatory separation attitude/tip-off requirements

Sun angle constraints

Telemetry requirements/constraints

Thermal attitude constraints

Contamination constraints
- Analysis Requirements (including, but not limited to, the following):

- Trajectory simulation to update mass performance based on the specified mission
requirements/constraints and targets.

- Observatory propagation

- Sun-angle data

- Expected orbit dispersion at Observatory separation

- Telemetry ground stations [and required mobile assets] elevatiaﬁ -
along with respective acquisition/loss of signal times. g

- Sequence of flight events from lift-off through end Of?%'

#

factor may be sufficient. The

, which can be adjusted

atory weight is needed as an
er.

For the BET delivery, data already supplied by the Obseryg
guided simulation is based on targeting defined in the DTO
slightly based on final Observatory contractor inputs. The fina
input. The Observatory is usually weighed by the launch services i
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B
DESCRIPTION OF REQUIRED DATA _ﬁ

1. CDRL No.: 2. Title:

#

oy
e A
LS-9 MISSION OPERATIONAL AND ’SUPPO%EQUIREMENTSﬁ
& W,

3. Reference:

SOW 7.1.3

4. Use:

t define any range or network requirements (operational
cl;ing, data flow) appropriate to the mission and submit them to

configuration, communicatio
the launch serviggs pragider.
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DESCRIPTION OF REQUIRED DATA

1. CDRL No.: 2. Title:

LS-10 INPUTS TO PROGRAM REQUIREMENTS DOCUMENT (PRD)
i,

3. Reference: f '

SOW 7.1.3

4. Use:

To obtain range and network support an Observatory PRD,

5. Preparation Information:

# v"“q' . . .
This CDRL consists of a set of pre-printed stat ith associated instructions) that must
be completed and submitted to the launch serviges pr '
compile, review, provide comments, and, upongom#hent re€olution, forward the Observatory PRD
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DESCRIPTION OF REQUIRED DATA

1. CDRL No.: 2. Title:

LS-11 PAYLOAD PROCESSING REQUIREMENTS DOCUMENT

3. Reference:

SOW 7.1.4

4. Use:

The PPRD is prepared if commercial facilities are to be \
Observatory contractor is required to provide data on all Obs
the commercial facility.

<NOTE: This CDRL is needed only if comméi
services are GFE so that will be a NASA decisi

5. Preparation Information:

&
ation of a}%ﬁcilities, services, and support requested by the
¥commercial facility. Observatory hazardous
] schematics, summary test data, and any other
aising the respective hazardous system. The commercial facility
rations plans and/or MSPSP data as input to the PPRD.
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DESCRIPTION OF REQUIRED DATA

1. CDRL No.: 2. Title:

LS-12 LAUNCH WINDOW

3. Reference:

SOW 7.1.4

4. Use:

5. Preparation Information:

The window opening time (preferably to the the window closing time (nearest

scheduled launch date. Liftoff is targeted to the@pegftied window opening unless otherwise
instructed by the Observatory contractor
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DESCRIPTION OF REQUIRED DATA

1. CDRL No.: 2. Title:

LS-13 OBSERVATORY DRAWINGS

3. Reference:

SOW 7.1.2

4. Use:

The launch services provider prepares the Observatory co
of the ICD. The launch services provider uses the Obser;
CDRL as input to the process of preparing the compatibility dfs
that identifies Observatory-to-launch vehicle interfaces. It define! rical interfaces; mechanical
interfaces, including Observatory-to-PAF sep%ration plane, separatiph springs and spring seats,
and separation switch pads; definition of stay & both.internal and external to the PAF;
definition of stay-out envelopes within the fairfag; a and mechanical activation of
spring seats. The Observatory contractor revie drawifig and provides comments, and upon
comment resolution and incorporation of the finaf Observatory drawings, the compatibility
drawing is formally accepted as_gsggntrolled intefage between the launch vehicle contractor and
the Observatory contractor. BHC s also usedio perform a static clearance check.

ngs submitted under this
s. This is a working drawing

ximaim tolerance) dimensions to the launch vehicle contractor-
ing, fairing compatibility, and other interface details.

re the ﬁid drawings for the PAF ring, the S/C electrical umbilical cables and any
& hardware that interfaces with LV that the Observatory contractor is building
e is requested, the drawings of that interface). These are used as verification of

other missio#:
(ie.,ifaT-Op
the interface. <

Preliminary drawings are desired with the Input to Launch Vehicle IRD (LS-1) but no later than 78
weeks prior to launch. Observatory drawings should be submitted to the launch vehicle services
contractor in both 20.20 scale hardcopy and electronic formats. STEP is preferred. Suggested
electronic submittal is CD or 8mm digital audio tape (DAT) of Observatory model in IGES
format.
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DESCRIPTION OF REQUIRED DATA

1. CDRL No.: 2. Title:

LS-14 OBSERVATORY LAUNCH SITE TEST PLAN

3. Reference:

SOW 7.1.4

4. Use:

To provide all agencies with a detailed understanding of th.
planned for a particular mission, the Observatory contrag ;
plan. ‘

5. Preparation Information:

The plan is intended to describe all aspects of
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DESCRIPTION OF REQUIRED DATA

1. CDRL No.: 2. Title:

LS-15 OBSERVATORY LAUNCH SITE TEST PROCEDURES

3. Reference:

SOW 7.1.4

4. Use:

Operating procedures must be prepared for all operations thg#
launch site. :

5. Preparation Information:

For those operations that are hazardous in nat
instructions must be followed in preparing the
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DESCRIPTION OF REQUIRED DATA

1. CDRL No.: 2. Title:

LS-16 INPUTS TO OBSERVATORY INTEGRATED OPERATIONS

3. Reference:

SOW 7.1.4

4. Use:

For each mission, the launch services provider prepares laupgh
operations that involve the Observatory after it is mated ; '
stage.Included are the reuirements for operations such as Ob
installation to the second stage and into the handling can, Obser¥ifisy transportation to the launch
complex, Observatory hoisting into the white room, handling can rég#oval, Observatory mating to
the launch vehicle. Fairing installation, flight am verific

5. Preparation Information:
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DESCRIPTION OF REQUIRED DATA

1. CDRL No.: 2. Title:

LS-17 OBSERVATORY MASS PROPERTIES STATEMENT

i
S5,
3. Reference: :

SOW 7.1.6

4. Use:

The data from the Observatory Mass Report are used i in
separation analyses.

5. Preparation Information: ‘%

The mass report represents the current estimat @éj mas ropertles These data should include
any changes in mass properties while the Obsera#ry is atfached to the launch vehicle. Values
quoted should 1nc1ude nommal and 3 s1gma uncéitainties for mass, centers of gravity, moments of
isglignment.
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DESCRIPTION OF REQUIRED DATA

1. CDRL No.: 2. Title:

LS-18 INPUT TO OBSERVATORY/LAUNCH VEHICLE SEPARATION
MEMORANDUM

3. Reference:

SOW 7.1.6

4. Use: f N

T
afid separation distance between
stage missions this analysis
1d stage during separation and

An analysis is performed to verify that there is adequate,
the Observatory and expended payload attach fitting (PAF)
verifies adequate clearance exists between the Observatory and
second stage post-separation maneuvers.

5. Preparation Information:
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DESCRIPTION OF REQUIRED DATA

1. CDRL No.: 2. Title:

LS-19 POST-LAUNCH ORBIT CONFIRMATION DATA

3. Reference:

SOW 7.1.6

4. Use:

contractor.

5. Preparation Information

ctig 1 mangtivers. A complete set of orbital
‘acy are required.
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DESCRIPTION OF REQUIRED DATA

1. CDRL No.: 2. Title:

LS-20 RADIO FREQUENCY APPLICATOIN

3. Reference:

SOW 7.1.4

4. Use:

If the Observatory contractor plans to radiate at the launch sif¢
by the Observatory contractor. This will assure the Obse ;
frequency will not be interfered with during use. ‘

5. Preparation Information: ‘% )
) ) ) ) 3 ) )
The launch services provider will assist the Ob%rvaﬁy coﬁ% ‘actor in this process.
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DESCRIPTION OF REQUIRED DATA

1. CDRL No.: 2. Title:

LS-21 INPUT TO OBSERVATORY VENTING ANALYSIS

3. Reference:

SOW 7.1.2

4. Use:

The launch services provider conducts venting analysis usi
volumes as defined by the Observatory contractor. :

5. Preparation Information:

&

These data would normally be obtained throu ; h sl oiih {Bservatory and instrument CAD
3-D models, released drawings, and the Obser%oryﬁgﬁass r%%rt (CDRL LS-17)

Draft 4-212 June 2, 2006



427-XXX (TBD)
DESCRIPTION OF REQUIRED DATA

1. CDRL No.: 2. Title:

LS-22 OBSERVATORY THERMAL MODEL

3. Reference:

SOW 7.1.2

4. Use:

This launch services provider analysis uses the thermal modgf to pregit
within the fairing. :

5. Preparation Information:

The thermal model must be in TRASYS and S
nodes.
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DESCRIPTION OF REQUIRED DATA

1. CDRL No.: 2. Title:

LS-23 OBSERVATORY SLOSH MODEL

3. Reference:

SOW 7.1.2

4. Use:

Used by the launch services provider in the dynamic analysjgfof the ij
Observatory. : '

5. Preparation Information:

Model to be provided in the same format as

ory mass.thodel (CDRL LS-2)
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DESCRIPTION OF REQUIRED DATA

1. CDRL No.: 2. Title:
LS-24 LAUNCH COMMIT CRITERIA

i
3. Reference: fﬁmﬁ
SOW 7.2.1
4. Use:

To provide a list of conditions which must be met to prog

5. Preparation Information:

This deliverable documents the launch comm
LDCM Observatory for launch. The document;
Observatory launch control center(s), and assoc

Each telemetry parameter shall
limits conditions which wou¢
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DESCRIPTION OF REQUIRED DATA

1. CDRL No.: 2. Title:

LS-25 LAUNCH AND EARLY ORBIT PROCEDURE

3. Reference:

SOW 7.2.1

4. Use:

The Launch- to- Orblt Procedure is requlred to coordmate

#@hts during the launch phase of the mission.
cle-Observatory separation until the LDCM

activities.

The procedure shall inc]
required action and re§po
each primary person of the
the launch site JOCC.

include all positions, call signs, and responsibilities of
team, including LDCM Project and contractor representatives at
o
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DESCRIPTION OF REQUIRED DATA

1. CDRL No.: 2. Title:

LS-26 LAUNCH TELEMETRY DATA

3. Reference:

SOW 7.2.1

4. Use:

To provide the Government data on the functional perfor,
the pre-launch, launch, deployment and on-orbit test phases

5. Preparation Information:

This deliverable consists of LDCM Observato% tg}ﬁﬁetryﬁ om 24 hours preceding launch until
on-orbit Observatory acceptance by the Governggent. This deliverable includes a timeline of
planned events during this period '
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DESCRIPTION OF REQUIRED DATA

1. CDRL No.: 2. Title:

MO-1 MISSION OPERATIONS ELEMENT PRE-GROUND SYSTEM
REQUIREMENTS REVIEW (GSRR) PEER REVIEW PACKAGE

3. Reference:

SOW 1.2.1.2

4. Use:
To evaluate the Mission Operations Element System requirggic
down, and the operational concepts and to validate the reaki:
performance requirements and their congruence with the sys
conduct the mission. The MOE SRR is part of the LDCM Gro
therefore the MOE SRR Package will be combined with the LDCM
Package to be presented together.

£ functional and
nfiguration selected to
stem SRR and

5. Preparation Information:

The MOE GSRR Peer Review Da
rationale. '

The MOE GSRR Peer.#

R Peerﬁview Package shall show how the current concept meets all government

. L . . . .
specified M& dtements including interface requirements.

B
The MOE GSIﬁ Peer Review Package shall show that all system and performance requirements

and interfaces, derived from the MOERD, are understood and compatible with LDCM
Observatory specifications, design, and implementation.

The MOE GSRR Peer Review shall present the results of the MOE Software and Hardware Trade
Studies.

The MOE GSRR Peer Review shall present evaluation of any performance or schedule risks that
may affect the LDCM Observatory Development.
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Results of Review—As a result of successful completion of the MOE GSRR Peer Review,
the subsystem and its operation are well enough understood to proceed to design and
acquisition of the end items. Approved specifications for the subsystem and its components
may be released. For long lead items that are required to be ordered prior to SRR to meet
development schedules, the Contractor shall obtain approval from the Government
Contracting Officer prior to ordering these items.

er. This Review
in-the-life
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DESCRIPTION OF REQUIRED DATA

1. CDRL No.: 2. Title:

MO-2 MOE PRE-GPDR PEER REVIEW PACKAGE

3. Reference:

SOW 1.2.1.2

4. Use:

To demonstrate MOE System high-level design meets th
performance requirements. Also, the MOE PDR will bé use
software trade studies pertinent to the selection of MOE hardw d MOE COTS
software. The MOE PDR is part of the LDCM Ground System PD##nd therefore the
MOE SRR Package will be combined with th round Sysf’em PDR Package to be
presented together.

esent any hardware or

A"‘”Wﬁ?’

5. Preparation Information:

{

all addressige proposed high level design of the MOE
ew.shall trace down to the subsystem component level.
fmum shall include the following:

The MOE Pre-GPDR Peer ﬁ
System and Subsystems. .4 hi
The MOE Pre-GPDR

and General Specification

niter (MOC) Concept of Operations.

ents dnd design changes since the SRR.

unctional and performance requirements and their flow-down to the

c. Thg®MOE req

d. Address the M

Agmponent leveli”

e. Thg MOE subgdstem performance budgets.

f. for budget determination.

g “Subsystem interface requirements.

h. Open MOE interface items and the status of any MOE related IRDs including compatibility

with the LDCM Observatory system design and implementation.

The high-level functional break down of the MOE System into subsystems and the

interfaces/interactions between the subsystems.

J- The high-level functional break down of each MOE subsystem into components and the
interfaces/interactions between the components.

k. All pertinent architecture drawings such as interface diagrams, data flow diagrams,
component diagrams, activity diagrams, etc.

. Lights-Out Automation.

—
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m. Anomaly resolution and response.

n. Mock-ups of subsystem key graphical user interfaces (GUISs).

0. Address software requirements, design, and development environment.

p. Address design verification and test plans.

q- Address the MOE subsystems operations concepts, as appropriate.

r. Modes of operation of the MOE System and Subsystems.

s. Long-lead items and items that may become obsolete prior to completion of MOE
development

t. Delineate the status of each document required at PDR as to its acceptab'lﬁﬁor use as is.

u. Present all MOE System and Subsystem program risks and address th?@@‘brvnitigation plans.

v. MOE System and Subsystem Development schedules g

w. Address the MOE software assurance process. Aﬁ S

x. Address physical and IT security

Contractor MOE COTS Software Trade Studies performed
Peer Review. The MOE COTS Software Trade Study Reyj
presentation which will be presented by the Contractor to th
Package shall include information and findings from the MO
Report reformatted as Power Point slides. The MOE COTS Soft
Package shall review the recommended COTS.products along wit
performance requirements are fulfilled by eack :
Review Package shall include a discussion of pe
mitigation plan. %‘: g_@?@y

ey

rnment customer. This Review
Software Trade Study

“drade Study Review

hAvhich functional and

{ COTS Software Trade Study

"and schedule risks along with a risk

are Trade St%ie;,shall also be presented at the pre-PDR Peer
?‘rade Studyi#Review Package shall be a Power Point
ractor to the Government customer. This Review

Contractor performed MOE Ha@@
Review. The MOE COTS Sg#

int slides. The MOE COTS Software Trade Study Review
nded COTS products along with which functional and
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DESCRIPTION OF REQUIRED DATA

1. CDRL No.: 2. Title:

MO-3 MOE PRE-CDR PEER REVIEW PACKAGE

3. Reference:

SOW 1.2.1.2

4. Use:

oposed low level design of the MOE System
%1 to the software class level. The MOE CDR
The MOE Pre-CDR Peer Review at a

ents‘Changes since the last review and the plan for disposition.
ddress the devaliipment and/or procurement status of long lead items.
idress missionggssurance product checkpoints and evaluation criteria.

i stand applicable in-house software processes.

. Addresg'the MOE System and Subsystems development and delivery schedules.
Performance specification
Final calculations of system performance
Block diagrams and description of software components within each subsystem
Decomposition of the subsystem software components into executables and classes

. UML software design diagrams (object models, class diagrams, sequence diagrams, etc.)

Description of key design classes

. Address the extensibility of the subsystem designs.

. Address the modes of operation of the subsystems.

o
=
o
ol
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aa.
bb.
cc.
dd.

Draft

427-XXX (TBD)

Address MOE subsystem test plans.

Address subsystem maintainability considerations.

Address any COTS products and licenses involved for the implementation of the MOE
subsystems.

Provide a summary of deviations/waivers.

Address single point failure summaries.

Address subsystem failover design.

. Address subsystem redundancy and strings.

Delineate the status of each document as to its acceptability for use as is. %pdates and/or
changes are required, these shall be estimated in required man-hours. _ﬁ

Address open interface items and the status of any IRDs. f

Address the simulation operations concept. ¥
Present results and data from any related proof of concept testi%
Present results and data from any related prototype testmg.%ﬁ‘
Present key updated graphical user interfaces. 7
Address the status of all program risks resulting fro
development and their mitigation plans
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DESCRIPTION OF REQUIRED DATA

1. CDRL No.: 2. Title:

MO-4 MOE CONCEPT OF OPERATIONS DOCUMENT

3. Reference:

SOW 5.1.1.1

" e M
4. Use: , »s%gg ‘jg?"

&
MOE will be operated and

The purpose of this document is to define conceptually how g

maintained as part of the LDCM Mission.

5. Preparation Information:

and maintain the Mission Operations Element;
and all MOE hardware, software and personn

MOE operational environment

i. MOE #I;ga?rfdware and Network
j- MOE COTS Products and Licenses

k. High Level Architecture and Functional Flow Diagrams
l.  Overview of Internal and External Interfaces

m. Unique MOE logistics, hardware and software maintenance and sustaining engineering
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n. Overview of Command and Control Operations

0. Overview of Planning and Scheduling Operations including discussions of external
scheduling interfaces and LTAP

p. Overview of Command Load Generation
q. Overview of Trending and Analysis Operations
r. Overview of Flight Dynamics Operations

s. Overview of Simulation Operations

t. Overview of Flight Software Maintenance Operations
u. Overview of Anomaly Resolution and Support

v. Overview of Lights Out Automation Capabilities
w. User Support Operations &
x. Discussion of Functionality, Software, Hardware in th

y. MOE System Fail Over Concept

z. MOE functional data transfer and intetface
aa. Redundancy

bb. No Single Point of Fail
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DESCRIPTION OF REQUIRED DATA

1. CDRL No.: 2. Title:
MO-5 MISSION OPERATIONS ELEMENT INTERFACE CONTROL
DOCUMENTS

3. Reference:

SOW 2.2
SOW 5.1.1

The MOE Interface Control Documents will specify each of ternal interfaces with the
igzoneMOE ICD for

the MOE external interfaces and it is the cont#

corresponding ICD. The first version of the Mg e presented at PDR and the
final version presented at CDR. | | s o
\V/

&

. external interfaces there shall be a contractor
provided Interface Control [ nt provided which will detail each interface. Details shall
include the type, \
The ICDs sh

£ tefephone, etc), type of data exchanged and format of the data.
Ao owns the interface and has control of the interface format.

rface Cggitrol Documents that shall be provided by the contractor are as follows:

o

MocC ICD

M@% to Collection Activity Planning (CAP) ICD
MOE to Space Network (SN) ICD
MOE to Landsat Ground Network (LGN) ICD

MOE to International Collaborators (ICs) ICD

mm o 0w o

MOE to Data Processing and Archive Segment (DPAS) ICD

Draft 4-227 June 2, 2006



427-XXX (TBD)
G. MOE to Flight Dynamics Facility (FDF) ICD
H. MOE to Launch Segment ICD
I. MOE to Flight Software Maintenance ICD
J.  MOE to BMOC MOE System Suite

The Interface Control Documents shall contain at a minimum: i

Data and media formats
Data rates

Duty cycles

Protocols

Physical interfaces
Error conditions
Timing

Security

SEemo an o
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DESCRIPTION OF REQUIRED DATA

1. CDRL No.: 2. Title:
MO-6 MISSION OPERATIONS ELEMENT SYSTEM LOWER-LEVEL
REQUIREMENTS DOCUMENT

3. Reference:

SOW 5.1.1

4. Use:

gy,

ement Subsystems derived
OERD) (NASA GSFC 427-
2 decumentation.

Stipulates functionality required of each of the Mission Q
from the Mission Operations Element Requirements Docum
XXX) (TBD) and other Government provided requirements re

5. Preparation Information:

A separate subsystem requirements document "': written for each of the MOE subsystems.

The Mission Operations Elem

fao o
o
>
=
2
o
=
-
5
=
(¢}
=
o5]
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atito the performance of the Mission Operations Element
ated to fault detection and handling within the Mission Operations

All regliirements related to MOE System displays
. All requirements related to allowable data types and data conversions
All requirements related to Mission Operations Element alerts and warnings
. All requirements related to access control requirements
Provide traceability to parent requirements documentation.
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The Mission Operations Element System Lower-Level Requirements Documents shall provide
meta data for each requirement including the following:
a. Requirement number
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d.
e
f.

Subsystem
Test method
Author

Date written
Authorization

427-XXX (TBD)
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DESCRIPTION OF REQUIRED DATA

1. CDRL No.: 2. Title:
MO-7 MOE GROUND SYSTEM PRELIMINARY DESIGN REVIEW
(GPDR) PACKAGE

3. Reference:

SOW 1.2.1.2

4. Use:

To demonstrate MOE System h1gh level design meets th

MOE GPDR Package will be combined with
be presented together.

5. Preparation Information:

fhs. This design review is a higher-level summary
GPDR Package at a minimum shall include a

Opefatlons Center (MOC) Concept of Operations.

equirements and design changes since the SRR.

MOE functional and performance requirements

1Q subsystem performance budgets.

AOE error budget determination.

pen MOE interface items and the status of any MOE related IRDs including

~compatibility with the LDCM Observatory system design and implementation.

h. The high-level functional break down of each MOE subsystem into components
and the interfaces/interactions between the components.

i.  All pertinent architecture drawings such as interface diagrams, data flow diagrams,
component diagrams, activity diagrams, etc.

j. Lights-Out Automation.

k. Anomaly resolution and response.

. Address software requirements, design, and development environment.

m. Address design verification and test plans.
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The MOE COTS Software Trade Studies results presented at the Pre-PDI
summarized and presented at the PDR. &

The MOE Hardware Trade Studies results presented at the Pre- PDB. P r Review ¥
summarized and presented at the PDR.

427-XXX (TBD)

Modes of operation of the MOE System and Subsystems.

Long-lead items and items that may become obsolete prior to completion of MOE
development

Delineate the status of each document required at PDR as to its acceptability for use
as is.

Present all MOE System and Subsystem program risks and address their mitigation

plans.
A
e

MOE System and Subsystem Development schedules
eview shall be

Draft
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DESCRIPTION OF REQUIRED DATA

1. CDRL No.: 2. Title:
MO-8 MOE GROUND SYSTEM CRITICAL DESIGN REVIEW (GCDR)
PACKAGE

3. Reference:

SOW 1.2.1.2

4. Use:

functional requirements and demonstrate that g
and approved before proceeding with implem:
LDCM Ground System CDR and therefore th

This design review summarize the information presented at the
OE GCDR Package at a minimum shall include the

. Address'standard applicable in-house software processes.
. Address hardware and network equipment required for development and operations.
. Address personnel resources (time phased) for development.
. Address the MOE System and Subsystems development and delivery schedules.

9. Performance specification

10. Final calculations of system performance

11. Address the modes of operation of the subsystems.

12. Address MOE subsystem test plans.

13. Address subsystem maintainability considerations.
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14. Provide a summary of deviations/waivers.

15. Address single point failure summaries.

16. Address subsystem failover design.

17. Address subsystem redundancy and strings.

18. Delineate the status of each document as to its acceptability for use as is. If updates and/or
changes are required, these shall be estimated in required man-hours.

19. Address open interface items and the status of any IRDs.

20. Address the simulation operations concept.

21. Present summary results from any related proof of concept testing.

22. Present summary results from any related prototype testing.

23. Address the status of all program risks resulting from the MOE Sys
development and their mitigation plans

24. Address the role of the MOE/MOC in system wide testing. Q{

&
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a.
DESCRIPTION OF REQUIRED DATA

1. CDRL No.: 2. Title:

MO-9 MOE SUBSYSTEM INTEGRATION TEST PLANS

3. Reference:

SOW 5.1.1

4. Use:

s#ivities planned for the
p lan will be written for each of

5. Preparation Information:

gffribe in detail the integration test activities
i expected outcomes and results.

The MOE Subsystem Integration Test Plans sha
associated with each MOE Subsystem along wi

B
shall conuﬁ the following items:
wy

Each Subsystem Integration J&%

duplicated) and the ﬁc version of the executables under test
List and descrlbe the

o

fata to be used for each test case along with the location of the data,
itle or database table
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DESCRIPTION OF REQUIRED DATA

1. CDRL No.: 2. Title:

MO-10 MOE SUBSYSTEM VERIFICATION TEST PLANS

3. Reference:

SOW 5.1.1

4. Use:

i, 3
The MOE Subsystem Verification Test Plans describe test actgﬁ%s planned for the. MOE
Subsystems in order to verify requirements allocated to eachg# )
separate test plan will be written for each of the contract
information listed below.

5. Preparation Information:

The MOE Subsystem Verification Test Plans sk detail the test activities associated

with each MOE Subsystem along with expectedpptcomes and results.
est Plans shé

The MOE Subsystem Verificati clude the following items:

a. e test environment in detail (so that tests may be
e executables under test
b. 1s needed or recommended to setup the environment,

output data into readable reports, generate test data, etc
n-ach executable in the specific subsystem

or database table
d location of output files used to verify the outcome of each test case
ts allocated to the test plan

Indicate key individuals associated with the test plan, such as tester(s), software
development support, test lead, chief engineer and verification engineer

—
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DESCRIPTION OF REQUIRED DATA

1. CDRL No.: 2. Title:
MO-11 MISSION OPERATIONS ELEMENT INTERNAL END-TO-END
TEST PLAN

3. Reference:

SOW 5.1.1

The MOE Operations Internal End-to-End Test Plan is Use
performed on the Mission Operations Element in order to verify*
and interoperability of the subsystem software.

5. Preparation Information:

The Mission Operations Element Internal End-t@éiEnd Test Plan shall describe in detail the test
activities associated with the Migss ement along with expected outcomes and
results. :

The Mission Operatio to-End Test Plan shall contain the following items:
a. Description of the stems and executables under test, description of the test
environment in detai aftests may be duplicated) and the specific version of the

test
ns of'the utilities and tools needed or recommended to setup the

etc
the tesﬁses to be run and the subsystems and subsystem executables involved
4t case

e. Indication of the name and location of output files used to verify the outcome of each test
case

f. List of the interface and interoperability requirements being verified by the test plan along
with the subsystem to which each requirement is allocated

g. Evaluation criteria for each requirement allocated to the test plan

h. Evaluation results for each requirement allocated to the test plan

i. Indication of the test case(s) that fully or partially verify each requirement allocated to the
test plan
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j- Indication of key individuals associated with the test plan, such as tester(s), software
development support, test lead, chief engineer and verification engineer
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1. CDRL No.: 2. Title:
MO-12 MISSION OPERATIONS ELEMENT SOFTWARE TEST
REPORTS

3. Reference:

SOW 5.1.1

4. Use:

The Mission Operations Element Software Test Reports pfés
each test. A separate Mission Operations Element Test Repo
Operations Element Test.

iy,
gtimmary of the findings from
gbe written for each Mission
&

5. Preparation Information: o

The Mission Operations Element Test Reports

The Mission Operations Elem
A , as a minimum:

nned tests that have been completed
o-expected results
#V of discrepancies and defects
war€ areas tested

H%ghw'ﬁﬂm

Draft 4-239

f be prepared in accordance with the MAR.

Be d eVeloped for each test described in the

ormance requirements that the tested software could affect

June 2, 2006



427-XXX (TBD)

DESCRIPTION OF REQUIRED DATA

1. CDRL No.: 2. Title:
MO-13 MOE OPERATIONS SYSTEM SOFTWARE TEST
PROCEDURES DOCUMENTS aswh

3. Reference:

SOW 5.1.1

4. Use:

The Mission Operations Element Test Procedures Documents até:
procedures followed for each test case in the test plan. A separate
written for each test plan.

5. Preparation Information:

The MOE Operations Test Proce
as required in accordance wjg tr

The MOE Operatlons ent shall provide the following items:
a. grall test plan and expected results

s and-actions needed to execute each test case
iyironment setup, test execution, and data capture

fine the objectives, test requirements, test limits, pass/fail criteria, test
rumentation, handling procedures, environment, and test recording

b
C.
d.
e
cedures that
and 1
4
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DESCRIPTION OF REQUIRED DATA

1. CDRL No.: 2. Title:
MO-14 MOE OPERATIONS HANDBOOK

e
3. Reference: Aﬁwﬁ
SOW 5.1.1
4. Use:

The MOE Operations Handbook describes the functional ¢
Subsystems. The MOE Operations Handbook is used by,
System capabilities are and how to perform each capabi‘fity,
maintenance team to understand the methodology and design of*4
with software maintenance support.

o

5. Preparation Information:

The MOE Operations Handbook shall contain tffollowing required information needed to

understand and use the MOE Subsust Jrcluding detailed procedures and

functionalities: :
a. Screen-shots of alf criticaliv gstem User Interfaces (GUIs) and detail the usage of

e. Provide€ a list and description of all Observatory activities that are available to be planned
and processed by the MOE System

f. Provide a list and description of all Observatory nominal and contingency command
procedures available to be processed by the MOE System

g. Provide details on anomaly resolution within the MOE, including scenarios, personnel
and turn-around times

h. Provide a list and description of all Observatory commands and command parameters

i.  Provide a list of all telemetry values stored and processed by the MOE System
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j. Provide a list of all operator roles supported by each MOE Subsystem and the privileges
associated with each role

k. Provide a description of lights out automation provided with the MOE System and its
effect on staffing and paging of staff members

. Provide a description of the MOE shifts, MOE roles and staffing for each shift

m. Indicate recovery methods for each MOE Subsystem in cases of irrevocable errors or
faults

n. Indicate data types expected within each field of each MOE Subsystem GUI

o. Provide details of the interface operations between the MOE Subsyste i the LDCM
Ground System }

p. Provide details of the interface operations between the MOE Subs ;

Observatory Simulator i ,

q. Provide details of the interface operations between the MOE %bsystem%

interfaces.

and the LDCM
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DESCRIPTION OF REQUIRED DATA

1. CDRL No.: 2. Title:

MO-15 MOE OBSERVATORY HANDBOOK

3. Reference:

SOW 5.1.1

4. Use:

The MOE Observatory Handbook describes the LDCM Ob
and is used as the basis for providing MOE Flight Opera
Operations Handbook.

5. Preparation Information:

The LDCM Observatory Handbook shall cont
operations and functionality of the LDCM Obsg;

atfon along with a description of each mode
software and hardware subsystem

Jbservatory to the ground system along with the

%t\ions of the Observatory Solid State Recorder
mfs of the Observatory Instrument(s)
#vatory On-Board Computer

Observatory memory and memory management
interfaces between the Observatory subsystems

meanin

m. A list 6f possible Observatory anomalies along with procedures, command and personnel
needed to perform anomaly resolution

n. A list and description of all Observatory activities along with the commands that
accomplish each activity

o. A list and description of all Observatory nominal and contingency command procedures

available to be processed by the Observatory

Indicate data types and formats used by the Observatory

Provide details of the interface operations between the Observatory and TDRS

2D
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DESCRIPTION OF REQUIRED DATA

1. CDRL No.: 2. Title:
MO-16 MOE PRE-LAUNCH AND COMMISSIONING PROCEDURES
DOCUMENT

3. Reference:

SOW 5.1.1

4. Use:

The MOE Pre-Launch and Commissioning Procedures :
procedures required to perform LDCM launch deployment ¢
commissioning. This document is used by the MOE Flight Op
members and to conduct pre-launch activities.

5. Preparation Information:

The MOE Pre-Launch and Co
pre-launch operations proceg
testing, pre-launch activig
for the pre-launch pha

sioning Procédidyrts Document shall provide a detailed set of
bservatory These procedures shall include

The MOE Pre-La sioning Procedures Document shall define expected results in

warning levels.

The Mﬁl;re-Launch aje
methe curacies, and‘command sequences for pre-launch activities.

sequences necessary to configure the observatory in any phase of any pre- launch mode described
in the specifications.

The MOE Pre-Launch and Commissioning Procedures Document shall be organized in two
categories: Pre-Launch Operational Procedures and Test Procedures. Operational Procedures are
those procedures to be used in launch operations. Test Procedures are those procedures to be used
during the commissioning phase to test the performance of the Observatory and validate
Observatory performance requirements and are not expected to be used in routine operations.
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Each Operational Procedure shall contain the following information:

. Procedure Purpose
. Procedure Methodology

(o 2]

. Support Resources Required

. Observatory Configuration before and after the procedure is executed
. Step-by-step commands to be issued and expected Observatory response after each step
Caution and warning parameters f@%&h

o o o

Each test procedure shall contain the following information:

Test Purpose
Test Objective Qg
Test Methodology i
Specification or Validation Requirement(s) being tested

Test Equipment and Interfaces
Observatory Configuration during the test
Step-by-step test procedures including commands to’be
Cautions and warnings

Data Recording (forms and format)
Data Accept/Reject Limits
Measurement Tolerances

Support Resources Required

"

FTITE PR Mo a0 o
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DESCRIPTION OF REQUIRED DATA

1. CDRL No.: 2. Title:
MO-17 ON-ORBIT PROCEDURES

.
3. Reference: féw’*
SOW 5.1.1
4. Use:

The MOE Operations On-Orbit Procedures Document contags (
required for operating the LDCM Observatory followrngy 1 igf of commissioning activities
and delivery to the Government customer.

5. Preparation Information: E .
% e

shwfgrovrde a detailed set of operations

ese procedures shall include:

The MOE Operations On-Orbit Procedures Dogyime,

C. Performing on-orbit InLaia* orrect orbital parameters
D. Observatory mode,
E. Contingency and recove
F. Calibration

. Support Reﬁﬁﬁrces Required

Observatory Configuration before and after the procedure is executed
Step-by-step commands to be issued and expected Observatory response after each step
Cautions and warnings

o e o
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DESCRIPTION OF REQUIRED DATA

1. CDRL No.: 2. Title:

MO-18 MOE Design Specification and Description

3. Reference:

SOW 5.1.1

4. Use:

To ensure that the MOE design requirements flow correctly ilithe MOERD, and to present the
MOE architecture and design. .

5._ Preparation Information %

MOE. It shall establish the top-level design andénterface specification(s) placed on the MOE that
flows from the MOERD. .
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DESCRIPTION OF REQUIRED DATA

1. CDRL No.: 2. Title:

MO-19 FLIGHT OPERATIONS TEAM TRAINING PLAN

3. Reference:

SOW 5.2.1

4. Use:

The Flight Operations Team Training Plan is used to train
operation and functionality of the Observatory, use of th

10448 gfem software and hardware and
simulation activities. The Training Plan includes the use of I

%Rehearsals for FOT training.
&

5. Preparation Information:

The Flight Operations Team Training Planighal eyswcrigg course methodology and curriculum

and shall include the following items: %ﬁ-@

a. Operations concepts gz %‘ &

b. Flight Operations T ibilities, chain of command and shifts

C. i ity of the Observatory

d.

e.

f. of time lines for launch, Observatory deployment, on-orbit
chec ¥‘commissioning activities

g. ion #nd use of the simulator

h ionality of the MOE System

(Finctionality of each MOE Subsystem
nctionality of the MOE System hardware

|

m. Interfades between the Ground System Element and the MOE System

n. Interfaces between the Observatory Simulator and the MOE System

0. Observatory Anomaly scenarios and procedures

p. MOE System Anomaly scenarios and procedures

q. Ground System Element Anomaly scenarios and procedures

r. Lights Out Automation functionality

s. Required meetings, status reports, etc.

In addition, the Training Plan shall include Launch Rehearsals as part of the training
curriculum per the following:
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Exercises prepare the launch team, including the MOC Operators, for Observatory checkout,
commissioning, and on-orbit operation. Exercises focus on activities to be performed after launch
and deployment, and include execution and validation of procedures and time lines, providing
training, and assessment of team proficiency. The Training Plan shall require exercises to the
extent required to satisfy Contractor defined MOC operator training and certification requirements.

The training plan shall include three launch rehearsals with the MOC. The primary objective of
launch rehearsals is to exercise the Launch and Early Orbit (L&EO) time line of gé##ities. Launch
rehearsals build on execution of the nominal time line, graduating in level of ¢gfnplexity, i.c.
introducing anomalies/contingencies to prepare and train the launch team tgiform a successful
L&EO. The Contractor shall lead a third and final Launch Rehearsal as g
and include participation by all LDCM Space, Ground, and Flight Opﬁgtions S

and resources required for L&EO activities.
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DESCRIPTION OF REQUIRED DATA

1. CDRL No.: 2. Title:

MO-20 MOE Requirements Facility Implementation Plan
gy,

3. Reference:

SOW 5.1.2.1

MOC facility to accommodate the MOE and also provides a plan dégiling the installation process
and schedule. These requirements will be incéj into the Gevernment LDCM MOC Facility

Plan. e

5._ Preparation Information

e
The MOE Regtiirements Facility Implementation Plan shall include the MOE installation process
and a project plan (GANTT Chart) detailing the sequence of major work elements required to
install the equipment in the Government provided facility.
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DESCRIPTION OF REQUIRED DATA

1. CDRL No.: 2. Title:

MO-21 MOE Software Trade Study Report

3. Reference:

SOW 5.1.1

4. Use:

proposed MOE software solution.

5._PREPARATION INFORMATION

The MOE COTS Software Trade Study Repo e trade between best uses of a
COTS-based solution vs. new implementation fgr t {DW%OE System. The MOE COTS
Software Trade Study Report shall address the &igting indﬁstry COTS products available for
implementation of the various parts of a MOE, aiid compare these products to one another. The
MOE COTS Software Trade Sgpughiz eport shall #igke recommendations on which specific COTS
products are best suited to fig#fi unctional ﬁﬁerformance requirements of the LDCM MOE.

esignfincluding any and all MOE hardware, software and
“Study Report shall address:

developed MOE System versus cost of a COTS-based MOE

newls’ developed MOE System
COTS-based MOE System
oducts (including COTS owned by the contractor) which fulfill part or

C.

the available COTS products

and support needed for each of the available COTS products
Amount of specialized development needed for each available COTS product in order to
make it successful within the LDCM MOE

J. Recommendation on which parts of the LDCM MOE System should be newly
implemented and which parts should be fulfilled using COTS Products

k. Determination as to which COTS Products best fulfill the functional and performance
requirements of the LDCM MOE

l. Recommended COTS Products and the required functionality which each would fulfill as
purchased
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m. Any software/COTS long lead items that may effect development or have schedule impacts
n. Software maintenance costs
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DESCRIPTION OF REQUIRED DATA

1. CDRL No.: 2. Title:
MO-22 MOE Hardware Trade Study Report

.
3. Reference: s
SOW 5.1.1
4. Use:

To provide the Government information related to the futu
proposed MOE hardware solution.

5._PREPARATION INFORMATION

The MOE Hardware Trade Study Report shallg : ate hardware and network
equipment available to implement the LDCM MOE stemﬁﬁ:he MOE Hardware Trade Study
Report shall present findings on available hardwzgé and network equipment and make
recommendations about which spec1ﬁc hardwardbest fulfills the LDCM MOE functional and
performance requirements. Relagi#ito the proposgdsl. DCM MOE design the MOE Hardware
Trade Study Report shall adg §

he MOE System including servers, workstations,
ipment, any needed front end equipment, simulation-specific
d’equipment

the implementation needs of the MOE System along with the

#cons and G
commended

g. Replacément and operations costs
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ON ORBIT DIDS
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DESCRIPTION OF REQUIRED DATA

1. CDRL No.: 2. Title:

00-1 ON ORBIT COMMISSIONING PLAN

3. Reference:

SOW 7.3.1

. and tested (functionally and
Q\e Plan should include test

5. Preparation Information: % ﬁ&@y &

The On Orbit Commissioning Plan__shall be the %Vﬁtmmg document for 1n1t1allzat10n and
validation of the LDCM Obs :

include: 4
a. A summary of thenit
b. A matrix or list of the Ob
referenced to thg, iate O
Procedures. 4

and verification methodology
sfory requirements to be verified on-orbit which are cross-
#itory On-Orbit Test Procedures or Calibration/Validation

ch are cross-referenced to the appropriate Observatory On-Orbit Test
Validation Procedures.

ig#tialization and verification activities, including start times and durations.
Hishibéts of the Observatory On-Orbit Test Procedures to be used during initialization
and verificatior?
f. Constraints fo operations

g. The roles and responsibilities for conducting operations

h. Contact information for operators, engineers and system support

1. Plans for handling communications and decision-making in the event of non-nominal results
during testing. These plans shall include, contact information for critical personnel, and identify
contingency procedures.
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DESCRIPTION OF REQUIRED DATA

1. CDRL No.: 2. Title:
00-2 SENSOR USERS MANUAL

i
3. Reference: P
SOW 2.3
4. Use:

The report shall be a self-contained document in that a readgg
obtain a reasonably complete understanding of the instrug :
document or drawing. The document is not meant to be an e
reference document for LDCM sensor data users including: Go
Observatory contractor personnel, and the general public.

x g

5. Preparation Information:

The Sensor User’s manual shall prov1de non- pr rietary description of the system, subsystems,
functions and operations, with iHgi##zations, bloc grams and circuitry descriptions. The
1nstrument to spacecraft 1nt ce 1 be descnﬁaﬁ d. The report shall be a self-contained document
gt at can obtain a reasonably complete understandmg of

: n with updates at major milestones. The document shall describe the sensor
and the equipment, methods, accuracies, and concepts of operation for in-flight
Adiometric response and line-of-sight.
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DESCRIPTION OF REQUIRED DATA

1. CDRL No.: 2. Title:

00-3 ON ORBIT PERFORMANCE REPORT

3. Reference:

SOW 7.3.1

4. Use:

For documenting the results of the testing program and th:
o

5. Preparation Information:

The on Orbit Performance Report shall contain ollowiﬁg at a minimum:
A. Launch and early orbit operatlons result
B. On-orbit checkout resu

verifications perfo

C. Calibration/Valid

iry of results of each of the tests and
tialization and Validation Plan.

ents, Biases, scale factors, etc

etermination validation results, if performed
#lor and resolution including any anomaly reports
the LDCM Observatory, including redundancy
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DESCRIPTION OF REQUIRED DATA

1. CDRL No.: 2. Title:

00-4 OBSERVATORY ON ORBIT TEST REPORTS

3. Reference:

SOW 7.3.1

4. Use:

For documenting the results of each on-orbit test.

5. Preparation Information:

For each test required to validate on-orbit perf@
Validation Plan, the following information sha%be

a. The requirement(s) being validated by the test:
b. Test date(s) e @
c. Test procedure number uﬁ '
d. Configuration of the Qi
e. Expected test result,
f. Test results
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DESCRIPTION OF REQUIRED DATA

1. CDRL No.: 2. Title:

00-5 ON-ORBIT ANOMALY RESOLUTION SUPPORT PLAN

3. Reference:

SOW 7.3.1

4. Use:

The on-orbit anomaly resolution support plan describes the gbr
identification and resolution of observatory problems ang
collection, archival, retrieval, and trending of observatory pe

5. Preparation Information:

;ngescribé how the contractor will conduct its
is process is required during launch,

all include a description of the anomaly
fication, investigation, resolution, and formal
f'ween the contractor’s resolution team to

shall address the manpower support requirements,
d reports/ documentation needed to ensure that the problem(s)

The on-orbit anomaly resolution support plan s
anomaly identification and resolutlon process.
1n1t1ahzat10n and commlssmn
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DESCRIPTION OF REQUIRED DATA

1. CDRL No.: 2. Title:

00-6 OPERATIONS TRANSITION PLAN

3. Reference:

SOW 7.3.2

4. Use:

5. Preparation Information:

The Operations Transition Plan shall define in
the Observatory from Contractor personnel to

nel prior to transition and Contractor personnel
illsinclude opportunities for the Flight Operations
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DESCRIPTION OF REQUIRED DATA

1. CDRL No.: 2. Title:
00-7 TELEMETRY AND COMMAND REQUIREMENTS
DOCUMENT

3. Reference:

SOW 7.3.1

4. Use:

Establishes the command and telemetry definitions for tt

5. Preparation Information:

The Telemetry and Command Requirements

f. Listing of telemetry assignments that confirm commands.

g- Schematic reference for each telemetry assignment.

Volume 2 shall contain the command requirements.

This volume shall provide at least, but not be limited to, the following:
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a. Detailed listing of all serial and digital commands
b. Key parameters necessary for description of the commands as part of this listing

c. Summary quantifying the number of types of commands used by each subsystem and by each
unit and the number of spares remaining

d. Description of command input, command verification, command rate and filler (no-op)
commands.

FEy
e. Description of command requirements data and information necessary fogﬁzrpretation.

f. Listing of commands verified by telemetry and the telemetry VeriﬁeM :

g. Schematic reference for each command.
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DESCRIPTION OF REQUIRED DATA

1. CDRL No.:

00-8

2. Title:

OBSERVATORY SIMULATOR TRAINING PLAN AND
MATERIALS

3. Reference:

SOW 4.7.2.1

4. Use:

The Observatory Simulator Plan is used to train the Fligly

Observatory Simulator. i ‘

5. Preparation Information:

The Observatory Simulator Team Training:
curriculum and shall include the following

ey

iyse of the Olggevatory Simulator
imulator fogtesting of all Observatory subsystem

b) The use of the Obsgg#a
functionality
c) The use of the-
d) The use of the Obség
e) The use e.Obse

a) All modes of operagﬁ

,s@'

for testing of the Observatory Sensor functionality
ry Simulator for testing of the SSR functionality

mulator for testing updates to Observatory flight software

£y Simulator for testing Observatory anomalies

ervatory Simulator for receiving command loads

ervatory Simulator for sending telemetry and imaging data back to the

e of te} etry scripts along with the Observatory Simulator in order to simulate
€k to the ground

sent batk to the ground

k) The ability of the operator to alter environmental conditions during simulation activities

1) The ability of the operator to alter Observatory and telemetry parameters during simulation
activities

m) The ability of the Observatory Simulator to simulate Observatory maneuvers

n) The ability of the Observatory Simulator to simulate Observatory attitude changes

o) The functionality of the actual Observatory that is not capable of being simulated by the
Observatory Simulator.
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