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Ground Segment Objectives

Support the primary mission operations goals to safely launch and
safely operate the GOES-R series spacecraft

Design, develop, integrate and test the Ground Segment in a
manner minimizing the GOES-R overall program costs

Minimize the impact to existing users during the transition to
GOES-R services

Provide cost effective Ground Segment sustainment and
maintenance once transitioned to Government operations

Provide cost effective and timely solutions to meet GOES-R
evolving Ground Segment requirements

— Open standards

— Modular, scalable, flexible system design

— Industry standard system and software engineering practices
Maintain compatibility with existing and enhanced versions of

NOAA institutional systems required to support the GOES-R series
spacecraft
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*CLASS: Comprehensive Large Array-data Archive and Access
Stewardship System | (CLASS*; ESPC*)
*ESPC: Environmental Satellite ProcessingCenter | _ i _ B =
Mission Includes satellite mission operations (telemetry and command), mission scheduling, mission state-of-
—Manaqement health trending, satellite orbital analysis, and processing raw data to Level 0 (LO)
Product Includes processing LO data to Level 1b (including calibration, and navigation & registration) and
Generation creation of GOES-Rebroadcast (GRB), creation of eGVAR, and creation of higher level data products
—_— (Level 2/2+) including operational formatted products.
M _ Includes distribution of GRB, distribution of KPPs to AWIPS, distribution and access to data and
Distribution formatted products via the GOES-R Access Point, and distribution of data and formatted products to
CLASS
Enterprise Provides situational awareness of all functions of the GOES-R GS by monitoring and reporting the

Management configuration of the security, networks, communications, and operational systems

Infrastructure Includes telecommunications, facilities, and software infrastructure




GOES-R Product Distribution

AWIPS

— Delivery of sectorized cloud and moisture imagery products to the AWIPS
interface point via a dedicated path

GOES-R Access Subsystem (GAS)

— Data ingest (no data processing) and distribution system for GOES-R products
and data to authorized users

— 7-day rolling storage (~23 TB)
Comprehensive Large-Array data Stewardship System (CLASS)
— Long-term archive for GOES-R products (L1b, L2+) and data (LO, cal/val,
algorithm software, documentation)
GOES-R Remote Broadcast (GRB)

— Data assembled from Level 1b in the form of CCSDS Transfer Frames for
rebroadcast by the GOES-R satellites

Emulated GVAR (eGVAR)

— Produced from GRB for continuity of GOES operations and to facilitate transition
from GOES-N/O/P to GOES-R. Delivered to the GOES-N/O/P interface point at
Wallops for rebroadcast by the GOES-N/O/P legacy system.



Roles and Responsibilities

Ground Segment Project Office

Project Management, GS validation, system engineering, major
acquisitions

Ground Segment Contractor

EM, MM, PG and PD development, segment integration, System
Engineering, Integration and Test (SEIT) support for the entire GS

Antenna Contractor

Antennas/RF (Receive/Transmit, IF Switching, Signal Monitoring)

OSD: Office of Systems Development

GOES-R Access Subsystem (access point and 7-day data storage)
Ancillary Data Relay System (“broker”)

Domain-5 Development (HRIT modulation/encoding)

CLASS (permanent archive)

GOES-R Data Exploitation (product tailoring)

Facilities Upgrades

Long-term Maintenance and Sustainment of GFP

OSO: Office of Satellite Operations

Terrestrial Telecommunications Circuits/Services
eGVAR interface

Instrument Vendors

L1b Algorithm Packages
L1b Cal/Vval through initial ops

AWG: Algorithm Working Group

L2+ Algorithm Packages, including:
proxy data input and simulated output
L1b Cal/Val (Post-Operational), L2+ Product validation




GOES-R Ground Segment Contract
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Ground Segment Contract Baseline and Options Include:

e Development of Core Ground Segment
— Mission Management Subsystem
— Enterprise Management Subsystem
— Product Generation Subsystem

— Subset of Product Distribution Subsystem
« GOES-R Rebroadcast (GRB)
» Advanced Weather Information Processing System (AWIPS) distribution

— Internal telecommunications/networks (i.e., intra-site)
— Option 1: Improved Latency / Option 2: Additional L2+ Products

« Total Ground Segment Integration and checkout

— Integration of GFP systems, including Antennas and GOES-R Access
Subsystem (GAS)

— Interfaces to external systems, including CLASS, Ancillary Data Relay
System (ADRS), and GOES-R Data Exploitation (GDE)

* Transition to NOAA Operations



Delivery of GS Functionality

The GS is required to be installed, tested, and delivered for
Government use on or before the following Release milestones:

« Release MM by December 2013
— Includes Mission Management command and telemetry capabilities, installed
and tested at the NSOF site

— Release MM capabilities are those necessary to support the ground-satellite
System-level ETE-1 and ETE-2 tests beginning L - 24 months

« Release 1 by July 2013

— Includes full Mission Management, Enterprise Management, Product
Generation for Product Set 1, and Product Distribution capabilities installed,
Integrated, and tested across the three operational sites

— The GOES-R Access Subsystem, external interfaces to ADRS and AWIPS, and
Site-Site telecomm will be Government Furnished or Ready for Use by LR - 24
months

— Archive (CLASYS) interface and link to be Ready for Use by LR - 21 months

— Capabilities support the remaining ETE tests, including processing of ‘real’ data
recorded from satellite thermal/vacuum testing, as well as Project operations
readiness tests of the MOST and DOST [Mission and Data Operations Support
Teams]

« Release 2 by LRD - 14 months
— Includes all the capabilities of Release 1 plus PG Product Set 2




; Other Acquisition/Development Activities N‘ﬁ

» Algorithm Working Group (AWG)
 Remote Back-up (RBU) facility
 Antennas

« GOES-R Access Subsystem (GAS)

* Ancillary Data Relay System (ADRS)
 HRIT “Domain-5"

 DCS IF Translation

e Telecommunication Services

* Archive and Access System (CLASS)



Algorithm Working Group (AWG)

AWG is developing the Level 2+ Product algorithms to be used to
produce the GOES-R data products.

AWG consists of a Government lead team from NESDIS/STAR and
scientists from multiple aligned universities

Individual product algorithms are selected by the AWG from a ‘best-
of-breed’ down-select from candidate algorithms meeting GOES-R
product performance requirements

Algorithm Packages (AP) consist of the algorithm description,
ancillary data requirements, sample software, test data, and test
results.

APs are independently reviewed by the Government and then
delivered to the GS Contractor for implementation

Operational implementation of the algorithms is the responsibility of
the GS Contractor

Contractor implementation is initially verified using AWG provided
test data and results

Contractor implementation is validated using live instrument data
post-launch.



AWG Status

14 Application Teams developing algorithms

— Responsible for developing Algorithm Theoretical Basis Documents (ATBDs)
— Three ATBD deliveries: draft, 80%, and 100%

Algorithm Integration Team integrating application team algorithms and
software using consistent processing framework

Integrated Baseline Review (cost and schedule) completed Jul 2008

Algorithm Development Status
— Draft ATBDs delivered Sep 2008
— Baseline Products

* 100% of Algorithm Design Reviews completed
» 80% of Critical Design Reviews completed

— Option 2 Products

* 94% of Algorithm Design Review completed
» 53% of Critical Design Reviews completed
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GOES-R Remote Backup (RBU)

 RBU will provide back up for mission critical GOES-R functions

RBU will support two operational and one stored GOES R-series
spacecraft

Mission Command and Control

Mission Planning

Raw Instrument data acquisition and Level O processing
Level 1B processing and GRB production

Level 2+ product processing for the GOES-R key performance
parameters (KPPs; i.e., Cloud and Moisture Imagery)

Product delivery to AWIPS
Data archive delivery to CLASS
RBU location will be in Fairmont, WV

NOAA is working with GSA Region 3 to acquire a facility for the RBU in
which to locate the GS data processing systems, and land on which to
locate the antennas
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Antennas

Antennas necessary to support GOES-R are being procured by the
GSP through a stand along contract

Antenna systems (receivers, transmitters, IF switching and
distribution, and signal monitoring) will be provided as Government
Furnished Property (GFP) to the GS Contractor for integration with
the core GS

NOAA Satellite Operations Facility (NSOF; Suitland, MD)

— 4 upgraded 9-meter L-band receive antennas
Wallops Command & Data Acquisition Station (WCDAS; Walllops,
VA)

— 2 new 16.4-meter transmit/receive L-/S-/X-Band antennas

— 2 upgraded existingl6.4-meter transmit/receive L-/S-/X-Band antennas
RBU

— 3 new 16.4-meter transmit/receive L-/S-/X-Band antennas
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GOES-R Access Subsystem (GAS)

GAS provides real-time distribution of GOES-R Level-2+ products
— Procured by OSD for the GSP

GAS subsystem (user terrestrial access point and 7-day temporary
data store) will be provided as GFP to the GS Contractor for
integration with the core GS

GAS will provide both push and pull product delivery

GAS will support product subscriptions as well as ad-hoc product
gueries

The baseline GAS will support 1000 simultaneously connected
users, 200 simultaneous subscription requests, 100 simultaneous
ad-hoc requests, and provide an initial continuous data delivery
capability of 500 Mbps
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External Systems

ADRS

 ADRS collects and provides to the GS the ancillary data necessary to produce the
GOES-R Level-2+ products

— Procured by OSD for the GSP
 ADRS data requirements are defined by the AWG Application Teams

HRIT/EMWIN

» High-rate Information Transmission (HRIT) is the upgraded version of today’s LRIT

« For GOES-R, HRIT and NWS EMWIN (Emergency Managers Weather Information
Network) are combined into one service produced by OSDPD

» GSP is providing an upgraded “Domain 5” in the HRIT distribution stream to establish
compatibility with the GOES-R bit rate, IF distribution, and uplink frequency
requirements

DCS IF

* DCS functionality and performance will be maintained through the GOES-R era

« GSP is providing an upgrade to the IF signal handling to establish compatibility of
GOES-R downlink frequency and IF with the requirements of the existing DCS
demodulators
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CLASS

Comprehensive Large-Array data Stewardship System (CLASS) is
the NOAA enterprise archive and access system used by the NOAA
National Data Centers for long-term data storage and retrospective
data access

CLASS will store Level 0, Level 1b, and Level 2+ products

— Subject to review and acceptance of each product for archive by the
NOSC (NOAA Observing System Council)

GSP relies on enterprise capabilities and functionality of CLASS

GSP funds expansion of CLASS sufficient to ingest and store
GOES-R data rates and volumes

— LO - WCDAS and RBU (136Mbps) / 535 TBytesl/year
— L1 -WCDAS, NSOF and RBU (62Mbps) / 235 TBytes/year
— L2 — NSOF and RBU (151Mbps) / 1200 TBytes/year

CLASS System Requirements Review (for GOES-R) in Jun 09
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GSP Groups and Teams

» Working Groups (WGS):  Integrated Product Teams (IPTs):
— Functional focus — Product focus
— Crosscutting impact — Impact on a GS function or group

of functions

— Reports through the development
— Examples: oversight organization

— Independent reporting

 Algorithm Validation — Examples:

« Cal/val « Access Subsystem
« Comm * Antenna/ RF

« Data Engineering * Archive
 Integration « AWIPS

« Security * eGVAR

» Software Engineering * EM Configuration

» Facilities/ Installation
e Launch Support
e Ops Transition
PG Data Ingest

16
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Summary of SEB Activities

 [nitial Proposals received Jul 08
* Final Proposal Revisions due Feb 09
e Contract Award in Jun 09

Additional Information on the acquisition is available from:
— FedBizOpps http://www.fedbizopps.gov/
« DG133E-08-RP-0068

" Noga < NASH e
http://www.GOES-R.gov

A joint web site of NOAA and NASA
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Summary

The Ground Segment Project is on track with the planning and
acquisition activities
AWG is making excellent progress on algorithm development

Ground Segment Contract will be awarded in June 2009 with the
Antenna Contract awarded in 2010

Project will hold Systems Requirements Review at the end of the
year
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Program Management Structure

DOC

NOAA
Program Management |----------~ NOAA
Council

[
! NESDIS

______________________ AA: Mary Kicza
[

Program Scientist (NOAA) - GOES-R Program Office

Lead: James Gurka (Acting) System Program Director (SPD): Greg Mandt (NOAA)

Deputy SPD: Hal Bloom (NOAA)

STAR  [-----------1 Assistant SPD: Mark Brumfield (NASA)

------- Center Management
Councll

Program Systems Engineering
Program Control Lead: Barbara Pfarr (NASA)
Lead: Vacant (NOAA) Deputy: Bill Mazur (NOAA)

Program Mission Assurance Contracts

Lead: Roman Kilgore (NASA) Lead: David Runner (NOAA)
Kelly Mabe (NOAA)

Ground Segment Project
Project Manager: Vanessa Griffin (NOAA)
Deputy: Robin Pfister (NASA)
Assistant: Tracy Zeiler (NOAA)

Flight Project
Project Manager: Michael Donnelly (NASA)
Deputy: Tim Walsh (NOAA)
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GOES-R Products List

Observables- Product Sets 1 & 2
Baseline Products

# GOES-
End-Products

R GS Observables- Product Sets 3 & 4
Option 2 Products

# GOES-R GS
End-Products

Aerosol Detection (incl Smoke & Dust)

Aerosol Particle Size

Suspended Matter / Optical Depth

Aircraft Icing Threat

Volcanic Ash: Detection & Height

Cloud Ice Water Path

Cloud & Moisture Imagery

Cloud Imagery: Coastal

Cloud Optical Depth

Cloud Layers / Heights and Thickness

Cloud Particle Size Distribution

Cloud Liquid Water

Cloud Top Phase

Cloud Type

Cloud Top Height

Convective Initiation

Cloud Top Pressure

Enhanced “V” / Overshooting Top Detection

Cloud Top Temperature

Low Cloud and Fog

Hurricane Intensity

Turbulence

Lightning Detection: Events & Flashes*

Visibility

Rainfall Rate / QPE

Probability of Rainfall

Legacy Vertical Moisture Profile

Rainfall Potential

Legacy Vertical Temperature Profile

Total Water Content

Derived Stability Indices

Absorbed Shortwave Radiation: Surface

Total Precipitable Water

Downward Longwave Radiation: Surface

Clear Sky Masks

Upward Longwave Radiation: Surface

Radiances*

Upward Longwave Radiation: TOA

Downward Solar Insolation: Surface

Ozone Total

Reflected Solar Insolation: TOA

SO2 Detection

Derived Motion Winds

Flood/Standing Water

Fire / Hot Spot Characterization

Ice Cover/Landlocked

Land Surface (Skin) Temperature

Snow Depth

Snow Cover

Surface Albedo

Sea Surface Temperature

Surface Emissivity

Energetic Heavy lons*

Vegetation Fraction: Green

Magnetospheric Electrons and Protons: Low
Energy*

w w = (¢}
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Vegetation Index

NINININIOIN|RINIAIRIRIRINIOINININIA N RO || IN|O NN

Magnetospheric Electrons and Protons: Medium & il Currents 4
High Energy*

Solar and Galactic Protons* 1 Currents: Offshore 4
Geomagnetic Field* 1 Sea & Lake Ice: Age 2
Solar Flux: EUV* 1 Sea & Lake Ice: Concentration 4
Solar Flux: X-Ray* 1 Sea & Lake Ice: Extent 2
Solar Imagery: X-Ray* 2 Sea & Lake Ice: Motion 4

* GRB Product
ABI | GLM SUVI/EXIS I SEISS I MAG
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GOES-R Ground Segment
Master SChedUIe As of: December 31, 2008
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Stal A SRR IBR| SDR PDI CDi T | MM | 2 Readines
Ground Segment I
9/1 G/FO 1/15 2/15 4/15 12/14 12/14 12/14 7/15 2/14 4/15
PSR
Start SDR PDR CDR (Prototype PSR
Mission Management — e —
6/80 3/18 9/15 6/14 4/13 12/
PDR CDR| S
Release 1 PIR
Start SDR I ‘
Product Generation ‘ ‘ R4lm42 ‘ PDR‘ ‘ ‘ ‘CDR‘ ‘ G/T“ PSR
6/30 3/25 : I <
11/23 11/23 11/14 217
Start SDR PDR CDR PSR
Product Distribution X
6/30 an 11/3 11/3 n
Start SRD PDR CDF PSR Notes:
Enterprise Management I b a h - 4 CA: Contiact Award
CDR: Critical Design Review
Draft . 0% Delivel 100% Delivery PDR: Preliminary Design Review
Baseline 0 § ! PSR: Pre-Ship Review
Start * SDR: Systems Definition Review
L2+ Algorithms A———— Opti+n 2 ‘ Draft ‘ ‘ %O%f“’eﬁ 100% Delive SRR: Systems Requirements Review
on *Actual dates pending IBR
9/30 9/80 9/80 9/30
Star SDR Ready
CLASS Upgrades I
3/1 6/1 12[31
RBU Site Site Design Building Equipment
ipn Lease Prep. ion Complete |CA Complete Installed Complete
Facilities and Equipment
11/17] 71 6/1 41 |sn 6/15 3/1 12/31
#1 #2 3 #a
CA PDR CDR Install | Complete Complete Complete|
Antennas / WCDAS /N  \O— O
1/15 4/30 9/80 11/30/1/16 |5/1 1/15 7/15
#1 #2 #3 #4
CA PDR CDR Install Complete Complete Complete Cpmplete
Antennas / NSOF /N —
115 /30 9/80 9/1B 12/3 6/4, 2/10 8/14
#1| #2 #3
CA PDR CDR nstallComplete Complete Complete
Antennas / RBU / L
1/15 /30 9/30 5/9 9/9 10/1 10/1
CA SRRSDR PDR CDR Complete
GOES-R Access
7 I
Subsystem 2141 6i1] 101 13 9/21
Install
CA Complete Complete
Communications /N

A Current Milestone Deliverable Development Construction s |ntegration/ Test
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ABI — Advanced Baseline Imager

ADRS - Ancillary Data Relay System

ATBD — Algorithm Theoretical Basis Document
ATO - Authority To Operate

AWG - Algorithm Working Group

AWIPS — Advanced Weather Information Processing
System

CA — Contract Award

CATS - Common Anomaly Tracking System
CCB - Configuration Control Board

CDR - Critical Design Review

CDRL - Contract Data Requirements List

ClI - Configuration Item

CLASS — Comprehensive Large Array-data
Stewardship System

CM - Configuration Management

CMART - Configuration Management and Anomaly
Reporting and Tracking

CONUS - Rectangle encompassing Continental United
States

COTS — Commercial Off the Shelf
CPU - Central Processing Unit
DCS - Data Collection System
DOC — Department of Commerce

DOORS - Dynamic Object-Oriented Requirements
System

DOST - Data Operations Support Team
DOT - Data Operations Test

eGVAR - Emulated GVAR

EM - Enterprise Management

EMWIN - Emergency Managers Weather Information
Network

ESPC - Environmental Satellite Processing Center
ETE - End-to-End

F&PS - Functional and Performance Specification
FSW - Flight Software

GFP — Government Furnished Property

GLM - Geostationary Lightning Mapper

Acronym List

GOTS — Government Off the Shelf

GRB — GOES-R Re-Broadcast

GS - Ground Segment

GSAD -Ground Segment Associate Development

GSCD - Ground Segment Contractor Development

GSP — Ground Segment Project

I & T - Integration and Testing

IBR — Integrated Baseline Review

ICD - Interface Control Document

INR - Image Navigation and Registration

IRD - Interface Requirements Document

IT - Information Technology

KPP — Key Performance Parameter

LR - Launch Readiness

LRIT - Low Rate Information Transmission

LRD - Launch Readiness Date

LRR — Launch Readiness Review

LRU - Line Replaceable Unit

MaxTTRS - Maximum Time To Restore

MM - Mission Management

MOR — Mission Operations Review

MODB - Mission Operations Database

MOST - Mission Operations Support Team

MRD - Mission Requirements Document

MRR — Mission Readiness Review

MRT - Mission Readiness Test

MTBF - Mean-Time Between Failure

McIDAS - Man computer Interactive Data Access
System

NCDC - National Climatic Data Center

NCF - Network Control Facility

NESDIS - National Environmental Satellite, Data and
Information Services

NetCDF - Network Common Data Form

NGDC - National Geophysical Data Center

NLT - No Later Than

NSOF — NOAA Satellite Operations Facility

NSPD — National Security Presidential Directive

NWS - National Weather Service

ORR - Operations Readiness Review

OSD - Office of Systems Development

OSDPD - Office of Satellite Data Processing and
Distribution

0OSO - Office of Satellite Operations

PD - Product Distribution

PDR — Preliminary Design Review

PG - Product Generation

PLPT - Post Launch Product Testing

PLT - Post Launch Testing

PM - Program/Project Manager

PSE - Program Systems Engineering

RBU — Remote Back-Up

RF - Radio Frequency

RFP — Request for Proposal

RSO - Rapid Scan Observations

SE&I — Systems Engineering and Integration

SEB - Source Evaluation Board

SOW - Statement Of Work

SSO - Source Selection Official

ST&E - Security Test and Evaluation

STAR - center for Satellite Applications and
Research

SWPC - Space Weather Prediction Center

TBR - To Be Reviewed

TBS - To Be Specified

TBX - To Be

TF - Telemetry Frames

TMON - Telemetry Monitoring

UPS - Unigue Payload Services

XML - eXtensible Markup Language

XTCE - XML Telemetric and Command Exchange

WBS — Work Breakdown Structure

WCDAS — Wallops Command and Data Acquisition
Station
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