




































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Section D
Attachment D2: Contract Data Requirements List (CDRL) NNK10LBO2B

CDRL DESCRIPTION Number: C4-7
COUPLED DYNAMIC LOADS ANALYSIS

DESCRIPTION/PURPOSE:

This analysis defines flight loads to major vehicle and payload structure. This analysis
also supports pre-flight verification of compliance with mission requirements.

DATA REQUIREMENTS:

(A) Describe the models, methodology and forcing functions used.

(B) The flight events and conditions that cause the greatest loads on the payload shall
be identified and included in the analysis. The flight events and conditions that
cause the greatest deflections in the fairing and payload (including instances of
minimum clearance) shall be identified and included in the analysis.

(C) Output from each flight event shall include maximum/minimum tables of payload
selected Acceleration Transformation Matrices (ATM), interface forces, and internal
Load Transformation Matrices (LTM).

(D) Worst-case payload fairing dynamic relative deflections shall be identified and
included.

(E) Three load cycles will be required per mission: A preliminary loads cycle,
intermediate loads cycle, and a verification loads cycle.
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CDRL DESCRIPTION : Number: C4-8

INTEGRATED THERMAL ANALYSIS

DESCRIPTION/PURPOSE:

The purpose of this CDRL is to quantify payload thermal environments in various
operational configurations (pre-launch and in-flight). The scope of this analysis may
vary depending on the complexity of the payload and upper stage thermal interfaces.

DATA REQUIREMENTS:

The integrated thermal analysis that is performed using the PGAA shall utilize current
standard methodologies (e.g. Monte Carlo ray tracing techniques), not restrict the
payload model size to less than 1000 thermal nodes or 2000 geometric surfaces and
shall include, to the fidelity required by the thermal interfaces:

(A) Temperature time histories at selected locations (identified by the payload) in the
payload thermal model. f

(B) Description of all inputs, assumptions, boundary conditions, and analytical
methods used to perform the analysis, including the following components:

(i) Pre-launch payload fairing ECS gas conditioning analyses

(i) Payload fairing aeroheating

(iii) Trajectory simulation assumptions relative to the actual PGAA.
(iv) Ascent and on orbit (up to payload separation) analyses.

(C) Summary of results identifying maxima and minima (for the selected locations of
interest, identified by the payload) and the times and flight events at which they
occur.

(D) Input and output thermal analysis files used for the dodumented analyses.
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Attachment D2: Contract Data Requirements List (CDRL) NNK10LB02B
CDRL DESCRIPTION Number: C4-9
RF LINK ANALYSIS

DESCRIPTION/PURPOSE:

This analysis is performed for each nominal mission trajectory and is required to ensure
sufficient RF Link margins exist for both the telemetry and flight termination systems
during all phases of powered flight through payload separation. This analysis also
supports pre-flight verification of compliance with mission requirements.

DATA REQUIREMENTS:

The document shall include the following data as a minimum:
(A) Definition and description of all coordinate systems used.
(B) Identification of the mission trajectory used.

(C)  Nominal, maximum and minimum loss / gain factors for all elements in each
TX/RX signal propagation path.

(D} A listing of all ground and mobile telemetry station locations and space based
telemetry assets.

(E)  An electronic copy of respective antenna patterns with Theta, 8, having
values from zero (0) to one hundred eighty (180) degrees and Phi, ¢, having
values from zero (0) to three hundred sixty (360) degrees for both magnitude
and phase in a maximum of five (5) degree increments.

(F)  Analysis outputs, which must capture all information presented in the sample
figure below (see Figure D2-1).
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CDRL DESCRIPTION Number: C4-9 (cont)
(G) Descriptive contractor recommendations to mitigate any risks identified by this
analysis.
[MISSION] [VEHICLE SYSTEM] LINK ANALYSIS
[LAUNCH DATE] [GROUND STATION] [ANTENNA]
LINK DATA
Vehicle Transmitter Power {W):
Ground Antenna Location {HT, LAT, LON):
RHC [ Vehicle Losses (dB): [TM]
797 LHC -_ - Noise Bandwidth (kHz): [TM]
VERT 0or HORIZ — ———— Ground Station G/T (4B): [TM)

Power Reaceived Above Noise [dB) .

Vehicle Transmitter Frequency (MHz): [TM)
Bit Rate (kBits/Second): [TM]

Ground Station Loss {dB}: [CRD]
Ground Antenna Gain (dB): [CRD}
Vehicle Losses, CRD (dB): [CRD}
CRD Threshold {V): [CRD]

Frequency (MHz): [CRD]

Uplink Frequency (MHz): [C-band]
Reply Frequency (MHz): [C-band]
Radar EIRP (dBm): [C-band]
Transponder Sensitivity (dBm): [C-band)

Show Significant Events
\ Show Significant Events

200 300 400 500 600 700 600 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 2300 2200
Time from {iftoff (sec)

Figure D2-1: Power -Vs- Plus Count Time
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CDRL DESCRIPTION Number: C4-10
PAYLOAD/LAUNCH VEHICLE EMC, RF, AND EED COMPATIBILITY ANALYSIS

DESCRIPTION/PURPOSE:

This Electromagnetic Compatibility (EMC), Radio Frequency (RF), and EED
compatibility analysis documents the results of EMC/RF acceptance tests,
demonstrates that design requirements in the 1CD are satisfied, and ensures that S/C
and launch vehicle ordnance sub-systems will not be unintentionally triggered by
electromagnetic disturbances generated by the S/C, launch vehicle, Range or other
external sources. This is to ensure payload, launch vehicle, and Range are compatible
and that payload electromagnetic (EM) energy exposure requirements will not be
exceeded.

2

DATA REQUIREMENTS:

At a minimum, the following data items shall be delivered in approved electronic
formats:

(A) An EMC Control Plan including EMC management processes, design
guidelines, test requirements and standards used by the launch vehicle program
per fleet and as changed.

(B) A Spacecraft/Launch Vehicle EM Compatibility Analysis which should include:
(i) Identification of test levels for S/C and launch vehicle susceptibility,
intentional and unintentional emissions.
(ii) Field strengths expected from known ground and external emitters.
(i)  Calculation of EMI safety margins between S/C and launch vehicle .
hardware susceptibility levels and S/C, launch vehicle and external
emissions sources.

(C) A Lightning Effects Analysis detailing:
(i The methods by which S/C and launch vehicle hardware will be protected
from direct and indirect lightning effects.
(i) The operational procedures and retest criteria to be used during lightning
events.

(D) An RF Compatibility Analysis to ensure all communication systems will operate
as intended without fundamental or harmonic interference from other
transmission systems onboard or external to the vehicle stack.

(E) An EED Compatibility Analysis per fleet and as assessed/changed per mission
detailing
(i) Identification of EED Sub-System components and wiring
(i)  ldentification of discrete EED trigger/firing circuits inclusive of circuit
topologies, component identification and circuit parameters.
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(i)  Identification of potential failure modes on EED devices and
command/control circuits from electromagnetic sources.

(iv)  Verification Analysis using CAE tools, Franklin analysis or other
appropriate method, demonstrate EEDs and all ordnance circuitry meet
NASA and Range requirements for EMI safety margins.

(v) Descriptive contractor recommendations to mitigate any risks identified by
this analysis.
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CDRL DESCRIPTION- Number: C4-11
MISSION UNIQUE SOFTWARE

DESCRIPTION/PURPOSE:

Ensure the mission unique software is consistent with the analyses and data products
delivered under CDRLs C4-2, C4-3, C4-6, C4-7, and C4-9.

DATA REQUIREMENTS:

(A) Provide a report describing the methods used to check validity of the mission
unique software (by reference if previously supplied).

(B) Provide a memorandum or report documenting the results of mission unique
software validation tests. At a minimum, this report shall include comparison of
hardware-in-the-foop flight simulation test results with all required event sequences
and the target insertton state.

(C) Copy, in electronic format (ASCII test), of all mission constants, data loads, or |-

loads for the mission. This data shali match the flight values used in the vehicle
flight program.

D2-44



Section D

Attachment D2: Contract Data Requirements List (CDRL) NNK10LBOZ2B
CDRL DESCRIPTION Number: C4-12
QUICK LOOK FLIGHT REPORT

DESCRIPTION/PURPOSE:

After each launch, a quick look post-flight analysis shall be performed using preliminary
evaluations of all available vehicle telemetry and insertion performance. A briefing may
satisfy the intent of this report.

DATA REQUIREMENTS: -

The data report shall include:

(A) Preliminary trajectory and performance data
(B) Orbital accuracy estimates
(C) Prelim'inary vehicle subsystem system performance

(D) Preliminary evaluations

A quick look post-flight analysis or briefing will be submitted or performed no later than
L+30 days.
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Attachment D2: Contract Data Requirements List {CDRL) NNK10L.B02B

CDRL DESCRIPTION Number: C4-13
FINAL FLIGHT REPORT
DESCRIPTION/PURPOSE:

After each launch, a final post-flight report shall be provided. This report will support the
NASA Contracting Officer's mission success determination.

DATA REQUIREMENTS:

(A) This report shall include, in its entirety, the Contractor’s internal post-flight report
produced for each mission.

This report shall aiso include:

() Orbit elements determined from vehicle guidance data

(i) Vehicle data indicating payload separation

(iiiy Pre-flight prediction of expected flight environments (i.e., acoustic/vibration,
quasi-static acceleration, thermal, and pressure). Generic vehicle
environmental data may be submitted unless mission unique environmentai
requirements are identified in the ICD

(iv) Post flight determination of actual flight environments

(v) Explanation of significant differences between the predicted and actual flight
environments

(vi) Vehicle sequence and attitudes data

(vii) Payload tracking and telemetry data that is interleaved in the launch vehicle
data stream

(B) This report shall also specifically address each |CD orbital parameter and
environmental condition using flight data, ground observations, or other data
sources in accordance with the determination methods proposed by the Contractor
under CDRL C2-5.

D2-48



Section D
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CDRL DESCRIPTION Number: C5-1
VEHICLE DATA PACKAGE

DESCRIPTION/PURPOSE:

This item is a data package of vehicle hardware and software changes that are neither
dictated by payload requirements nor represent fleet-wide changes. :

DATA REQUIREMENTS:

Package shall include, as a minimum:

(A) A description of the item, the modification, and the purpose of the
modification

(B) For all hardware changes, an indentured part list of the item, which shall
define the difference between the assigned configuration and the as-built
configuration and supporting rationale for differences. For purposes of this
requirement, the as-built configuration excludes standard usage hardware
(e.g., nuts, bolts, washers, shims, and pins). The as-built configuration list
shall contain:

(i) Deliverable equipment part name, number, and serial number
(i) Quantity
(i) Drawing number or traceability code

(iv) Drawing dash number, change letter and unincorporated Engineering
Orders (EOs)

(v) For EEE parts: circuit reference designators, part numbers, part
manufacturers, and part lot data codes/serial numbers

(C) For software changes, a copy of all change documentation shall be provided,
along with a laboratory and field testing plan

(D) Test Report/Data/Conclusions - A copy of the test procedures, a description
of ail changes since item qualification, a description of major fabrication
anomalies and their disposition, a copy of the test data, a copy of any test
failure reports and their disposition, and final approval signatures. For
ordnance, inspection data records and a copy of the lot test data shall also
be submitted.
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CDRL DESCRIPTION Number: C5-1 (cont)
(E) Operating Time/Cycle - Status at the time of delivery of accumulated
operating time and/or critical cycles history of parts designated as time/cycle
critical

(F) Allowable (specification requirement) and remaining operating time and/or
cycles from point of delivery
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CDRL DESCRIPTION Number: C5-2

MISSION UNIQUE HARDWARE TEST PLAN

DESCRIPTION/PURPOSE:

This plan describes the qualification, test and analysis effort for mission unigque
hardware.

DATA REQUIREMENTS:

The mission unique hardware test plan shall include, as a minimum:
(A) Description, sequence, configuration, factors of safety, and success criteria
for all tests and analyses that support qualification of mission unique
hardware

(B) A verification matrix of requirements versus tests/analyses

(C) Reference to or description of any applicable industry standards used to
support testing
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CDRL DESCRIPTION Number: C5-3

MISSION UNIQUE HARDWARE TEST REPORT

DESCRIPTION/PURPOSE:

This plan describes the qualification and acceptance test resuits for mission unique
hardware.

DATA REQUIREMENTS:

The mission unique hardware test report shall include, as a minimum:

(A) Sequence, configuration, setup, and results for all tests described in the
mission unique hardware test plan (CDRL C5-2)

By A compliance‘ matrix of test requirements versus tests successfully
completed

(C) Reference to or description of any applicable industry standards used to
support testing

(D) Detailed description of any test failures, anomalies, open items, and closure
plan
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Attachment D2: Contract Data Requirements List (CDRL}) NNK101L.B32B
CDRL DESCRIPTION Number: C5-4
MISSION UNIQUE DRAWINGS

DESCRIPTION/PURPOSE:

This data item identifies the mission unique configuration.

DATA REQUIREMENTS:

All' Launch Vehicle and Ground Support equipment mission unique drawings showing all
sub-tier mission specific installations, including all mechanical and electrical interfaces.
This shall include, but is not limited to:

(A) Upper stage and payload adapter mission specific drawings showing all sub-tier
mission unique installations, including all payload mechanical interfaces.

{B) All payload adapter and fairing installation drawings showing all sub-tier mission
unique installations. '

(C) Top-level vehicle system specification drawings showing all sub-tier mission unique
installations.

(D) All schematics harness drawings, and assembly drawings for mission unique
electrical hardware.

{E) A drawing tree showing all mission specific drawings.
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CDRL DESCRIPTION Number: C5-5
INTEGRATED PROCEDURES

DESCRIPTION/PURPOSE:

Site procedures for various operations that involve the payload and/or the launch
vehicle/payload interfaces.

DATA REQUIREMENTS:

Provide as a minimum, the following integrated procedures (if applicable):
(A) Payload/ launch vehicle electrical interface verification test
(B) Payload encapsulation and transport

(C) Payload/launch vehicle mate (includes payload adapter and vehicle mates, if
separate)

(D) Launch vehicle electrical readiness/flight simulation
(E) Fairing installation
(F) Combined system test/final readiness test

{G) A list of all procedures used for vehicle and integrated processing with brief
description of their purpose.

Procedures shall have incorporated all mission specific requirements and must be
provided to NASA forty-five (45) days prior to use for coordination, review and
comments. Final, coordinated procedures, ready for NASA approval, must be provided
to NASA 1 week prior to use.
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CDRL DESCRIPTION Number: C6-1

VEHICLE AND GSE TELEMETRY FORMATS

DESCRIPTION/PURPOSE:

To provide all telemetry (RF and hardwire} formats for vehicle systems, GSE and sub-
systems testing, including detailed description of formats that will allow NASA to
process, display and verify all launch vehicle and GSE telemetry (RF and hardwire).

DATA REQUIREMENTS:

The raw vehicle and GSE telemetry (RF and hardwire) formats shall include as a
minimum:
{A) PCM Data Stream Description: this file will describe the format of the Pulse
Code Modulation (PCM) telemetry data stream. A new file must be delivered
if the formatting of the PCM data stream is modified. It must include:

(i} Bit rate in bits per second
(i) Location and description of sync word
(i) Number of minor frames in major frame
(iv) Size of minor frame
(v} Number of bits per word or syllable
(B) Measurement Description File: this file must be standard ASCI| text or
another format easily read with a personal computer using commercially
available software. A new file must be delivered if any measurement or

calibration changes are made to the launch vehicle and/or GSE telemetry
stream. It must include:

(i  Measurement ID

(i)  Measurement description

(i} Engineering units of measurement

(iv) Location of measurement in minor frame

(v) Word step rate of measurement if supercommutated

(vi) Size of measurement in bits or bytes
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CDRL DESCRIPTION Number: C6-1(cont)

(C)

(D)

(E)

(F)

(vii) Type of measurement
(vii) Initial minor frame number where measurement is found
(ix) Frame step rate of measurement if found in more than 1 minor frame

(x} Special conversion algorithm from raw to engineering units if not
standard polynomial

(xi) Calibration coefficients for conversion from raw to engineering units
(xit) Bit number in word if measurement is a discrete

(xiii) List of guidance modes that measurement is valid

(xiv) Method of determining guidance modes

(xv) Measurement mask if required

Description of rules used to format measurement description file including:

(i)  Description of each field in file

(i)  Description of all codes or abbreviations

(i}  Method of determining revision level or revision date

Non-PCM Data Stream Description: This file will describe the format of the
data stream location and description of all measurements, and the calibration
data required to convert from raw to engineering units. )

A list of flight events which will occur for each mission and the nominal time
for event occurrence. If event can occur at variable times, this must include
a description for determining event time during flight. This list must be
delivered for every mission.

A list of predicted position and velocity state vectors for significant events
during flight. This list must include, at a minimum, the end of all powered
flight phases and payload separation. A description of the coordinate system

used to provide the state vectors must also be included. This list must be
delivered for every mission.

(G) A list of vehicle attitude measurements and description of format used.

All files must be delivered using an electronic medium.
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CDRL DESCRIPTION ' Number: C6-2

VEHICLE AND GSE TELEMETRY (TEST, PRE-LAUNCH, AND LAUNCH)

DESCRIPTION/PURPOSE:

il

To provide real time launch vehicle and GSE telemetry (RF and Hardwire) to the NASA
designated NASA LSP Data Center which will allow NASA to perform independent data
processing and analysis.

DATA REQUIREMENTS:

Provide as a minimum:

(A) All real time launch vehicle and GSE telemetry (RF and hardwire) test data
to the NASA designated NASA LSP Data Center for all system and sub-
system testing upon request. This data must be able to be time correlated in
a manner that enables time synchronization and must conform to the
standards defined in IRIG Standard 106-07.

(B) All real time launch vehicle and GSE telemetry (RF and Hardwire) to the
NASA designated NASA LSP Data Center from the start of Launch
Countdown through all phases of powered flight up to LOS. This data must
be able to be time correlated in a manner that enables time synchronization
and must conform to the standards defined in IRIG Standard 106-07.
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ATTACHMENT D3

SUPPLEMENTAL DATA REQUIREMENTS LIST (SDRL)

The SDRL identifies the non-CDRL documents generated in the course of production,
integration, test, pre-faunch, and launch acitivities that shall be provided to NASA.
These items shall be delivered to NASA upon request within ten (10) days. Where
there is not a direct match between an SDRL item and the Contractor’s standard
documentation, the Contractor's documentation will be acceptable provided it contains
equivalent data requirements.

ITEM DESCRIPTION
S$1: Documentation
S1-1 Launch Service User's Guide and Facility
Information :
S1-2 Mission Integration Meeting Documentation
S1-3 Program Master Schedule and Launch Vehicle

Planning Manifest

$3: Safety & Mission Assurance
S3-1 Reserved

S3-2 Reserved

S3-3 As-Built Configuration List

S3-4 Safety Data Package

S4: Analysis
S4-1 Mission Battery Budget Analysis
S4-2 Reserved

$5:. Engineering
S5-1 Vehicle Test Procedures

56: Telemetry and Communications
S6-1 Telemetry Test Data

56-2 End to End Link Test Plan

S6-3 Recorded Launch Vehicle and GSE Telemetry
(Test, Pre-Launch, Launch)

S6-4 Data Flow Diagrams, Schedules and Down
Range Asset Status

Table D3-A: SDRL Index
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SDRL DESCRIPTION Number: $1-1
LAUNCH SERVICE USER’S GUIDE AND FACILITY INFORMATION
DESCRIPTION/PURPOSE:

The Launch Service User's Guide and facility information to provide customers with
information and capabilities regarding launch services and facilities.

DATA REQUIREMENTS:

Provide the commercially available Launch Service User's Guide and information on the
LSC provided facilities, including:

(A) Payload GSE Space and Capabilities

(B) Crane Size and Hook Height

(C) Electrical Service

(D) Environment, i.e., cleanliness level, relative humidity
(E) Environment Monitoring Equipment

(F) Temperature

(G) Hazardous Capability

(H) Power

() Processing Space Floor Capability

(J) Processing Space Size .

(K} Support Space ‘

(L) Grounding Provisions

(M) Communications Capabilities

(N) Security Systems :

(O) Mechanical Support Equipment (Lifts, etc)
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Enblosed are the Falcon 1 and
content may change.

Falcon 9 launch vehicle Payload User's Guides for reference only. Please note that

The following information is provided to supplement the Launch Vehicle User's Guides.

SDRL S1-1 Data
Reqguest

B

BT

(A) Payload GSE Space
and Capabilities

BH
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SDRL S1-1 Data

NNK10LB02B

Request

B

(B) Crane Size and Hook
Height

\ -

B

(C) Electrical Service

W

T~

RY

—— e - .

RY
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NNK10LBO2B

SDRL S81-1 Data - T
Request

(D) Environment, i.e.
cleaniiness level, relative
humidity

i

By T T BY
RY : RY

(E) Environmental ' ' o ,
Monitoring Equipment e & (—(
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SDRL $1-1 Dat .
Request - . B L( , . R L(

(F) Temperature

(G) Hazardous Capability

T Tofsrmas ar A R e KT
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SDRL §1-1 Data ‘
Request e e _ﬁ(’(

_y

(H) Power P e 7\ ‘ _ @g{
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SDRL $1-1 Data ;
a (gL{

Request
(I) Processing Space
Floor Capability 7\

Rt

(J) Processing Space
Size
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SDRL S$1-1 Data
Request .

'

LB

(K) Support Space
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SDRL §1-1 Data ' aq

Request

=08

(L) Grounding Provisions

Ky
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SDRL S1-1 Data -

Request 3 _- | B“L( - . S gé/

(M) Communications
Capabilities
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SDRL S1-1 Data tT T A ; - _
Request gl/

(N) Security Systems |

T
=S

(O) Mechanical Support

Equipment (Lifts, etc) r\bu
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SDRL DESCRIPTION Number: $1-2

MISSION INTEGRATION MEETING DOCUMENTATION

DESCRIPTION/PURPOSE:

To-provide presentation and handout material, minutes, and accompanying action item
lists from each mission integration meeting (e.g., MIWG kick-off, telecons, working
groups, and technical interchange).

DATA REQUIREMENTS:
Mission integration meeting documentation shall include:

(A) Presentation packages and hand-out materials provided at the meeting for
NASA attendees

(B) Agendas (delivered prior to meeting)

{C) Minutes from each Mission integration meeting

(D) List of attendees

(E) Agreements from each Mission integration meeting

(F) An action item list maintained and updated by the Contractor. The list shall
include:

() Due Date

(i Subject

(iii) Assigned tracking numl;er for each action item

(iv} Person or organization responsible for completing the action

(v) Status of action (i.e., open, closed, or deleted)

(vi) Decisions/resolutions of action items as determined by joint
NASA/Contractor mission integration team

D3-13



Section D
Attachment D3: Supplemental Data Requirements List NNK10LBO2B

SDRL DESCRIPTION ‘ Number: $1-3

PROGRAM MASTER SCHEDULE AND LAUNCH VEHICLE PLANNING MANIFEST

DESCRIPTION/PURPOSE:

The contractor shall develop and provide a Program Master Schedule to include sub-tier
schedules, production schedules, and launch operations schedules for each launch
service. In addition, a Launch Vehicle Planning Manifest shall be provided which
forecasts launch services for a period of no less than five (5) years. To the extent
possible, each release should be consistent with the overall Manifest Policy. The
contractor shall address mitigation steps for when these submittals are not consistent
with the Manifest Policy.

DATA REQUIREMENTS:

Documentation shall be delivered in a mutually acceptable format.
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SDRL DESCRIPTION : Number: $3-1
Reserved .
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SDRL DESCRIPTION Number: S$3-2
Reserved

D3-16



Section D
Attachment D3: Supplemental Data Requirements List NNK10LB0OZB

SDRL DESCRIPTION \ Number: S3-3
AS BUILT CONFIGURATION LIST

DESCRIPTION/PURPOSE:

A document describing the as-built configuration of each launch vehicle.

DATA REQUIREMENTS:

Bill of Materials identifying assemblies (as designed, as built, effectivity)

Part Fabrication Record - this includes the completed Work Order as well as the Work
Order status report. The completed Work Order is the record of accomplishment for
fabrication and test of the part/assembly including dates of accomplishment, quality
inspections, completion of configuration management review. The Work Order status
report is the details — showing material and operations status, including the revision of
hardware issued for the work order and the desired revision.

Flight software and firmware: current versions and releases are identified.

Note — SpaceX maintains Bill of Materials/ Work Order status report information in
electronic format through its Visual Resource Planning and TeamCenter program

. lifecycle management tools. Completed work orders are stored at SpaceX In the online
“Quality Records” filing system. Software and firmware, as well as vehicle build, are
stored in online at SpaceX. Special consideration will be made to provide electronic
(e.g. shared drive, etc) access to the ABCL information.
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SDRL DESCRIPTION Number: S3-4
SAFETY DATA PACKAGE

DESCRIPTION/PURPOSE:

This item covers the submission of system safety documentation required to be
delivered to the applicable Federal or Commercial Range Safety Organizations for
launch vehicle operations for NASA Missions under this contract. This includes, but is
not limited to, United States Air Force (USAF) Eastern/Western Ranges, Reagan Test
Site, Kodiak Island Launch Complex, and Wallops Flight Facility.

DATA REQUIREMENTS:

Contactors performing launch vehicle operations for NASA under this contract shall
make available to NASA the launch processing site required system safety
documentation for launch vehicle systems and associated ground support equipment
(e.g. Tailored Requirements, MSPSP, Hazard Reports, Ground Operations Plan, Test
Pians, Nondestructive Examination (NDE) Test Plans). All Range required
documentation shall also be available to NASA upon request.

The contractor shall update the system safety documentation and any technical
analyses as necessary to keep the data current.

This shall also include all agreements, determinations, interpretations, waivers,

deviations, Equivalent Level of Safety (ELS), mishaps and close calls documented for
the launch processing site safety organization.
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SDRL DESCRIPTION . Number: $4-1
MISSION BATTERY BUDGET ANALYSIS
DESCRIPTION/PURPOSE:

This analysis verifies sufficient energy and peak load margin exists to satisfy both
vehicle and payload requirements. :

DATA REQUIREMENTS:

Contractor formats acceptable.
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SDRL DESCRIPTION ' Number: $4-2
Reserved
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SDRL DESCRIPTION Number: §5-1
VEHICLE TEST PROCEDURES

DESCRIPTIONIPURPQSE:

Procedures for various operations involving launch vehicle processing, testing, and
checkout.

DATA REQUIREMENTS:

Launch Service Contractor {LSC) shall provide a list of all launch vehicle test or
processing procedures.

Provide upon request the following vehicle processing procedures:

The Falcon 1/1e Procedure List

Procedure

‘Number Description
1.10 FTS Open-loop checks
1.20 RF Checks
1.30 Range Interface Checks
1.40 1st stage Engine Alignment
1.50 1st stage TVC Performance
1.60 2nd stage TVC Functional
1.65 Stage Sep Bottle Fill
1.70 Main Valve Timing/Purge checks
1.85 Recovery System Charging and Activation
1.90 Vehicle hold-down
1.100 initial Pad Preps
1.105 Final Pad Preps
1.120 Countdown
210 Stage Deliveries
2.20 Kestre! Build Up
2.30 1st Stage Check-out
2.35 Recovery Ordnance Install
2.40 2nd Stage Check-out
2.45 Fairing/PLA Check-out
2.50 TEA-TEB Canister Installation
2.55 Interstage Closeout
2.60 Stage Mate
2.70 HITL

Procedure

Number Description
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2.80 Merlin Engine Closeout
2.90 FTS System Level Checkout
2.95 FTS Pad Checkout
2.100 Tunnel Cover install
2.120 Encapsulation
2.125 Avionics Bay Closeout
2.130 Payload to Vehicle Mate
2.140 Ordnance Install
2.145 1st Stage TEA-TEB Install
2.150 Rollout and Connect
2.160 Erect
2.165 QD Mechanical Connect
2170 Vehicle QD Leak Check
2175 2nd Stage Lanyard and Tether Connect
2.180 Vehicle Align to Local Vertical
2.200 Optical Azimuth Alignment
3.10 LV Power Up/Down
3.20 Vehicle Pneumatics
3.30 RP-1 Drainback
3.40 Tank Purge
3.50 Post Static Fire Inspection
3.60 2nd Stage TVC Performance Check
3.70 2nd Stage TVC Polarity Check
3.80 Stage 2 TVC alighment
3.90 Bring down vehicle and rol! into hangar
3.100 FTS Battery Charging
3.120 QD Disconnect
3.125 Merlin Purge Test
3.130 1st Stage Corrosion inspections
3.140 Falcon Integrated Vehicle Checkouts
3.150 Terminal Count Dry Run
3.170 1st Stage TEA-TEB Changeout
3.180 TEA-TEB Flush
3.190 Firmware Update and Verify
3.200 1st Stage Polarity Check
3.210 Falcon 1 Ignition Inhibit Test
3.220 Vehicle Short-Term Storage
3.230 Drag On Instrumentation Installation and Removal
3.240 Hangar RF Receiving Equipment Setup
3.250 Stage 2 Combined Offload
3.260 Long Term Storage
Procedure
Number Description
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4.10 EGSE Checkout
4.30 Hydraulic GSE Proof, Leak, functional
4.31 Hydraulic Accumulator Check and Fill
4.35 Launch Mount Maintenance Erection
4.40 LOX Proof and Leak
4.41 RP-1 Proof and Leak
4.42 Helium System Proof and Leak
4.45 GN2 Proof and Leak
4.46 Water Proof and Leak
4.47 TVC Proof and Leak
4.50 Launch Site Consumables Management
4.51 Fluid GSE Pre-connect Flush
4.60 Launch Site Setup/Shutdown
4.61 RP-1 Filtering and Heating
4.62 RP-1 Steam Heating
4.70 GCS System Setup
4.80 Payload Environment Monitoring
4.90 Launch Camera Setup
4.95 Facility Vehicle Hold Down Test
5.20 PAA integration
The Falcon 9 Block 1/Block 2 Procedure List
Procedure
Number Description
1.030 Optical Azimuth Alignment
1.080 1st Stage Engine Alignment
1.090 1st Stage TVC Polarity Check
1 1.110 2nd stage TVC Functional
1.140 Vehicle Rollout and Launch Preparations
1.150 Final Preps for Launch (Vehicle and Pad)
1.160 Countdown
2.010 Stage Delivery, Unpack & Inspect
2.015 MVac Skirt Delivery, Unpack & Inspect
2.040 1st Stage Avionics Check-out
2.050 1st Stage Propulsion Check-out
2.060 2nd Stage Avionics Check-out
2.070 2nd Stage Propulsion Check-out
2.080 2nd Stage Polarity
2.100 TEA-TEB Canister Installation
2.110 Interstage Closeout
2.115 MVac Skirt Install
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Procedure
Number Description
2.120 Interstage to 1st Stage Mate
2.125 Stage Mate
2.130 Hardware-In-The-Loop
2,140 1st Stage Aft Closeout
2.170 Tunnel Cover Install
2175 1st Stage Avionics Bay Closeout
2.180 2nd Stage Aft Closeout
2.185 2nd Stage Forward Section Closeout
2.195 Separation System Checkout -
2.XXX Payload Fairing Delivery, Unpack, Inspect
2.Xxx Fairing/Payload Adapter Checkout
2.200 Encapsulated Payload to Vehicle Mate
2.210 1st Stage Recovery System Install
2.213 Recovery System Charging and Activation
2.220 Falcon 9 Tank Purges
2.230 Vehicle to TE Installation
2.235 2nd Stage QD Install
2.240 Vehicle QD Install
2.245 Vehicle QD Leak Checks
2.917 FTS L-28 Day Pre-Flight Battery Test
2.930 FTS L-10 Day Pre-Flight Ordnance Interrupter Test and Installation
2.935 FTS L-10 Day Pre-Flight Safe and Arm Device Test and Installation
2.950 FTS Antenna System, DTB, CRD and Battery Installation
2.953 FTS Flexible Contained Detonable Cord Installation
2.955 FTS Linear Shaped Charge Installation
2.970 FTS RF System Check
2.973 LPI Pull Test and Installation
2.975 FTS Open Loop Test
2.980 Final Ordnance Connect and Pin Pull
3.015 Vehicle Weight and CG
3.020 Vehicle Power Up / Down
3.030 Vehicle Pneumatics
3.040 Post Static Fire Inspection
3.045 Falcon 9 TVC Bleed In
3.050 2nd Stage TVC Performance Check
3.060 Stage 2 TVC Alignment
3.075 1st & 2nd Stage Engine Fuel Drain & IPA Flush
3.085 1st Stage TVC Single Engine Functional
3.090 Ignition Inhibit Test
3.100 Vehicle De-erect and Recycle
3.120 FTS Battery Charging
Procedure Description
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Number

3.140 Terminal Count Dry Run

3.145 Software Dry Runs

3.150 LC-40 Fluid Systems Hurricane Preparations

3.160 LC-40 Vehicle and Hangar GSE Hurricane Preparations

3.180 Aft Thermal Shield Installation

3.190 Integrated Vehicle Removal From TE

3.200 1st Stage / 2nd Stage De-Mate

3.2xx Encapsulated Payload De-Mate

3.310 2nd Stage IMU to Porro Prism Alignment -

4.010 GCS Startup

4.020 Stage Support Rack Checkout

4.040) Launch Camera Setup

4.060 LC-40 Safety System Inspections

4.210 Hangar Grounding Systems Checkout

4.220 Complex 40 Catenary System Inspection

4.230 Hangar Crane inspection, Testing and Maintenance

4.310 Hangar Leak Check Cart Checkouts

4.413 Payload Environments Monitoring

4.420 General Site Operations

4.450 TE Hydraulics Operations

4.500 Launch Site Setup

4.513 RP-1 System Storage Tank Replenish

4.514 RP-1 System Storage Recirculation/Conditioning

4.583 LN2 Storage Tank Replenish

4.593 TEA-TEB Run Tank Replenish

4.900 Ordnance Handling Instructions
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SDRL DESCRIPTION Number: S6-1
TELEMETRY TEST DATA

DESCRIPTION/PURPOSE:

To provide raw telemetry signals, on electronic medium, that are representative of the
launch vehicle and GSE telemetry allowing NASA to process, display and verify launch
vehicle and GSE telemetry prior to launch vehicle testing.

DATA REQUIREMENTS:

Provide as a minimum:

(A) An électronic copy representative of the telemetry signals of the launch
vehicle and GSE.

(B) Data on the electronic copy shall be time correlated in a manner that enables
time synchronization of all telemetry data and must conform to IRIG
Standard 106-07.
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SDRL DESCRIPTION Number: $6-2

END TO END LINK TEST PLAN
DESCRIPTION/PURPOSE:

To provide a test plan that verifies the telemetry (RF and hardwire), voice
communication channels and video links from the Contractor’s site to NASA’s
designated NASA LSP Data Center. The plan will describe the telemetry links from the
launch vehicle through the Range and down range deployable telemetry receiving
assets specific to that mission. This plan will verify NASA’s ability to receive, process,
display and verify telemetry, voice communication channels and video from the
Contractor’s site prior to launch vehicle testing.

DATA REQUIREMENTS:

The end-to-end link test plan shall address how the Contractor will test all links from the
Contractor's site to NASA's designated NASA LSP Data Center. The plan shall address
scope; organizations involved and points of contact for each; facilities used and/or
involved; detailed information on telemetry signals, voice communication channels and
video sources and transmission rates. The plan shall identify and/or suggest orbiting or
ground locations and/or mobile assets to meet LSP telemetry coverage requirements
prior to launch. The plan shall describe the coordination/scheduling/conducting of pre-
launch data flow tests to ensure real-time connectivity of voice and data paths between
the down range assets and the NASA designated NASA LSP Data Center.
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SDRL DESCRIPTION Number: $6-3

RECORDED LAUNCH VEHICLE AND GSE TELEMETRY (TEST, PRE-LAUNCH,
LAUNCH)

DESCRIPTION/PURPOSE:

To provide a copy of all launch vehicle and GSE telemetry (RF and Hardwire) allowing
NASA to perform independent data processing and analysis.

DATA REQUIREMENTS;

To provide:

(A) A copy of all system and sub-system test telemetry (RF and hardwire) data on a
compatible media or in an electronic format and corresponding processing software,
if an electronic copy is provided. Telemetry data must be time correlated in a manner
enabling time synchronization of all telemetry and conforming to the standards
defined in IRIG Standard 106-07.

(B) Electronic copy of the raw telemetry (RF and hardwire) data recorded from all
phases of powered flight from two (2) minutes prior to stage ignition through 5
seconds after shutdown. The payload separation event from 40 seconds prior to and
5 seconds after separation shall also be included.

(C) All RF signal strengths as a function of time from launch until completion of vehicle
safing.
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SDRL DESCRIPTION Number: S6-4
DATA FLOW DIAGRAMS, SCHEDULES AND DOWN RANGE ASSET STATUS
DESCRIPTION/PURPOSE:

To provide data flow path diagrams, schedules and down range asset status allowing
NASA to verify status/readiness of critical assets and data flow planning/coordination.

DATA REQUIREMENTS:

Provide data flow path diagrams, schedules and down range asset status between the
NASA designated NASA LSP Data Center and down range assets to NLT fifteen (15)
calendar days prior to launch and at the Flight Readiness Review.
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ATTACHMENT D4

SMALL BUSINESS AND SMALL DISADVANTAGED BUSINESS
SUBCONTRACTING PLAN

SpaceX qualifies as a small business concern; accordingly, it is not required by law to
implement a small business and small disadvantage business subcontracting plan.
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NNKI10LB02B
Mod. No, 002

(Item 14 Continued)

The purpose of this modification is to definitize Task Assignment NLSII-S-001, increase contract
value, and provide funding for the Task Assignment. ;
Accordingly,

A. Section B, Clause 2.1 Total Contract Amount is added to reflect a total firm-fixed-
price of {3y ifor all definitized work under this contract.

B. Section B, Clause 6.0 SPECIAL TASK ASSIGNMENTS (STUDIES AND
ANALYSES) (CLIN 10) — DEFINITIZED is added to reflect definitized Task
Assignment NLSII-S-001. The total hours are increased from B 4 | and the total
firm-fixed-price for CLIN 10 is increased from ! B Y

C. Section B, TABLE OF CONTENTS, is révised to add Section 2.1 Total Contract
Amount and Section 6.0-SPECIAL TASK ASSIGNMENTS (STUDIES AND
ANALYSES) (CLIN 10) ~ DEFINITIZED.

D. The following contract change pages are provided and incorporated herein:
Section B: pages B-i, B-15.1, B-16, and B-16.1

E. Except as provided herein, all other terms and conditions of Contract NNK10LB02B
remain unchanged and in full force and effect.

The parties hereto agree that this supplemental agreement represents a complete and equitable
adjustment for the definitization of Task Assignment NLSII-8-001 listed in this contract
modification, including all revisions, authorized under CLIN 10 of this contract. The Contractor
hereby releases the Government from any and all liability under this contract for further
equitable adjustments attributable to such facts or circumstances giving rise to Task Assignment
NLSII-S-001 listed in this contract modification, that were agreed to as written,

(End of Modification 002)
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configuration, vendor, or design, after mission ATP, shall be at no increase to the
contract price and subject to the written approval of the Contracting Officer. New
launch vehicle certification plans and revisions to existing certification plans may

be proposed for inclusion into the contract when submitting Launch Service
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2.0 TOTAL AWARD AMOUNT

The guaranteed minimum value of this contract is $20,000. The maximum
potential value of contract number NNK10LBO02B is $15,000,000,000. The total
maximum potential value of all NLS contracts combined is $15,000,000,000.

2.1 Total Contract Amount

The total firm-fixed-price for ail definitized work under this contract is. ]8({
This amount includes CLIN 10.

3.0 RESERVED

3.1 Reserved

3.2 Reserved

' Table B-11: Reserved
3.3 Reserved
Table B-12: Reserved
4.0 MOST FAVORED CUSTOMER

The Contractor hereby certifies the CLIN prices for standard launch services
{including standard mission integration) under this contract are no higher than the
lowest price charged to any other commercial or U.S. Government customer for
an equivalent launch service during the twelve (12) months both preceding and
fotlowing contract award, or placement of a launch service task order. The
Govermment shall be entitied to a one-time reduction in contract price for each
standard iaunch service failing to meet this certification. The price credit will be
equal to the difference between the standard launch service price under this
contract and the lower price awarded for an equivalent launch service.

5.0 IDIQ LAUNCH SERVICE AND PRICE UPDATES

Successful Offerors who receive NLS IDIQ contract awards may propose
additional IDIQ NTE launch services and prices via the On-Ramp and
Technology Insertion clause, Section C, Clause 2.0. IDIQ contract holders wilf
not be entitled to unilaterally adjust NTE prices or delete launch services aiready
in the contract. Contractor initiated changes to the launch vehicle configuration,
vendor, or design shall be subject to the launch vehicle certification requirements
of Section C, Clause 3.0. Contractor initiated changes to the launch vehicle
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proposals pursuant to Section C, Clause 14.0, and shall be subject to the written

NNK10LBO2B

approval of the Contracting Officer.

B-16

6.0 SPECIAL TASK ASSIGNMENTS {STUDIES AND ANALYSES) (CLIN10) -
: DEFINITIZED

Task

Assignment :

No. Description Hours | Firm Fixed Price

Solar Probe Plus Launch B{_{
NLSII-S-001 | Vehicle Performance Analysis B(‘f
|
Total @H @‘{ ___:
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