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dLife cycle is theeries of phasethrough whichsomethingpasse® €
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-+ LIFE CYCLE

AEngineeredSystems avea life cycle.

AlLife cycle is a series gthges through which a system passdaring its lifetime

ALife cycle considers the evolution of a system

-,@’-Z-}EA-}’:;-D

CONCEPT DESIGN REALIZATION PRODUCTION UTILIZATION RETIREMENT
AND SUPPORT
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- CICLO DE VIDA DO SISTEMA

AECSEST10-06C A time interval betweenthe of
the productintroductionto its withdrawal from service

AISO/IEC/IEER5288 A system progressesthrough its life cycle as the
result of actions, performed and managed by people in organizations,
usingprocessedgor executionof theseactions



- LIFE CYCLE CONCEPTS

AThe life cycle concept isdescriptionof the expected system life cycle.
ALifecycleconceptsfocus ondefining solutionsfor the system life cycle.

System/Subsystem/Parts Integration and Test _
Development Organizations Organizations Ope(athns
\\ / Organizations
svetemiet " ——— o
interest p X o S
Concept System ’,” Realization support /. Y\ Retirement
Utilization

Y
8 System Life-Cycle



Typesof lifecycle

https://sebokwiki.org/wiki/Systems Lifecycle Approaches
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Life Cycle Stages

Exploratory Investigate new opportunities
Explore technology readiness
Secision Evaluate pre-concept match with ALTERNATIVE
users’ needs DECISION
Gate
GATE
Concept Identify stakeholders needs OUTCOMES
N Evaluate alternate concepts
Decision Recommend possible solutions * Proceed to
Gate next stage
Development  Develop detailed planning * Proceed but
|dentify and manage risks open action
d busi tuniti items must
Decision and business opportunities be resolved
Gate Perform IV & V activities « Not ready:
) repeat the
-~ Production Produce systems previous
Decision Inspect and Test stage
Gate .
[ ¢ Terminate
Utilization Operate system to satisfy users' needs the project
Decision . . .
Gate Support Provide sustained system capability
Retirement Store, archive or dispose of system

10 https://sebokwiki.org/wiki/System_Lifecycle Process_Models: Ve



https://sebokwiki.org/wiki/System_Lifecycle_Process_Models:_Vee

Generic life cycle (ISO/IEC/IEEE 15288:2015)

] Utilization stage ]
Concent stage Development Production Retirement
pt stag stage stage stage
Support stage
Typical high-tech commercial systems integrator
Study period Implementation period Operations period
User .
requirements dC?]m_:t?pl S):'Etcm_ Acq Solurce Development | Verification | Deployment Operations and| pye 5 o4y ation
definition efinition | specification | prep | select. phase phase phase maintenance phase
phase phase phase phase| phase phase
Typical high-tech commercial manufacturer
Study period Implementation period Operations period
Product Product Product Engr. Internal External Full-scale Manufacturing, Deactivation
requirements | definition development model test test production sales, and hase
phase phase phase phase phase phase phase support phase P
US Department of Defense (DoD)
User \B/ C 10C FOC
ﬂﬁeds . e . e
ﬁ< Pere—tS}istlems acquisition _ S].fstemfI acquisition Sustainment
ec aterie gineering an . .
opport solution ;zcel;go:gggt manufacturing Production and Operations and support
resources analysis P development deployment (including disposal)
National Aeronautics and Space Administration (NASA)
Formulation P}p r,tfval Implementation
Phase A: Phase B: M Phase C: Phase D: Phase E:
Pre-phase A: & technol liminary design & final design & bl rations & Phase F:
concept studies m“c;epi'e]opme?:: e tgfh;rul::nl-{gayr};:nr:ﬁ:rjun rtl':bﬂc:lrf:n inlegasu!eﬂ'::;s:;nl, ]ayunch Zﬁem;im claseout
Feasible concept = Top-level architecture == Functional baseline s——jp- m‘:‘:d —p 5;‘;:;::; — As deployed baseline
US Department of Energy (DoE)
Project planning period Project execution Mission
Pre-project Preconceptual | Conceptual - Preliminary| Final Construction|  Acceptance Operations
planning design design | design
Typical / / / / / /
decision New initiative Concept Development Production Operational ~ Deactivation
gates approval approval approval approval approval approval

https://sebokwiki.org/wiki/System_Lifecycle Process_Models: Vee#/media/File:Comparisons_of_life_cycle_models.PNG
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12 Forsberg, K., H. Mooz, and H. Cotterman. 2005. Visualizing Project Management. 3rd ed. New York, NY, USA: J. Wiley & Sons.
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-+ Evolutionanprocess

Final System

Acceptance
Possible Possible and Deployment
Deployment Deployment
! v Update ; +  Update
System +  System System v System
Test , w Requirements  Test 4 w Requirements
PDR PDR PDR
CDR CDR CDR

Code, Fab,~ -~
Assemble Units

13



Incrementaldevelopmentwith multiple
deliveries

=t

Phase 1 Phases 1 &2 Total System
Accept Accept Accept

A A

Phase 17 Phases 1 &2 Syste
TRR TRR #‘FEH
System PDR
Phase 1

FDR Phase Phase 3
: TT-I:F TF.FI:

Phase 2 Phase 3
POR FDR
i ]

Note: For clarity,
only a few Decision
Gates are shown

14 Code, Fab, Assemble Units: - -
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Daily Scru
BVEny 24
hours

Scrurm: 15 minute daily meeting.

__ Teams member respond to basics:
1) What did you do since last Scrum
Meeting?

2) Do you have any obstacles?

Sprint Backlog.  Backlog 3) What will you do before next

Feature(s) items Sprint meeting?
assigned expanded for 30
to sprint by team days

New functionality
is demonstrated
at end of sprint

Product Backlog: _
Prioritzed product features desired by the customer Flg 2
16



NEED FOR SERVICES
FROM A
SYSTEMOF-INTEREST

Y C oncept System *
C Devel Prod ilizats S R .
oncept velopment uction Ut lization upport et irement E The Sysiem  -of-Interest requirements
u for enabling services
g
R 4 Development System -
.o" Concapt | Development ‘ Prod pction | Litil ization ‘ Support | Retrement
y The Enabling System services
. delivered to the System  -of-Interest
; g Production System
i ‘,". Concept Devellpment Proffuction Litilzation Support R etirement
: s
: ; g Support System
P ': ',-" Cpcapt | Develof fnent | Production | Litilization ‘ Support | Retirement
; :
% ] N
B : Rt Retirement System
"_ "‘ . R Col pept Developiment Prod |ction Litilzation Support Retrement
L 8
L]

Development Production

Retirement

System -of -lonterest
A System interaction with typical enabling systems
A (ISO/IEC TR 24748010)

SYSTEMOF-INTERES
SERVICES TO ITS
OPERATIONAL

17




J’ SYSTEM LIFE CYCLE OPTIONS

AEvaluate existing development organizations
AMain contractors' organizations
ABEngineeringorganizations
Alndustry partners
AUniversities, and government agencies

AEvaluate existing infrastructure

A System integration and test organizations
AGround operations organizations

18



LIFE CYCLE REQUIREMENTS

ALife cycle requirements promote the anticipated understanding about
future systemattributes

Life-Cycle
/ Requirements

_ 1zation stage _
Development Production Retirement
stage stage stage

* Life-Cycle /
Requirements

Concepl stage




A WELDEFINED SYSTEM LIFE CYCLE STF

AA welldefined system life cycle strategy provides:

AA clear view of the entire project, the organizationsthe stakeholdersinvolved,a
definedtimeline, and preciseobjectivesto closeeachphase

AGoalsand deliverablesthat meet designand developmentstrategyfor eachstep of
the project

AA on concreteinformation
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AA presente Diretriz tem por
finalidadeordenar o
ORI A AR pl anej amento e a execugéo
das fases e principais
eventos do Ciclo de Vidae
Sistemas e Materiais da
Aeronautica, bem como
regular tecnicamente a
atuacao, a interacao e a
responsabilidade dos Orgaps
e Sistemas do COMAER qguie
Intervém no processo.
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Tabela 1

FASES x
e FASE DE CONCEPCAO
FUNCOES SUBFASE INICIAL
(ORGAOS)
DECISAO
CMTAER
i AVAL. DA NOP
COORDENACAO FIXACAO DE ROP
GERAL P 2
EMAER
DESENVOLVIMENTO DETECAO DE CARENCIA OU
E OPORTUNIDADE TEC/ECONOM E S
ENGENHARIA ELABORACAO DE NOP 1
CTA/DECEA
ENSINO E DETECAO DE CARENCIA OU
TREINAMENTO OPORTUNIDADE TEC/ECONOME  |———Pp
DEPENS ELABORACAO DE NOP 1
PROVISAO DETECAO DE CARENCIA OU
; X — p
E MANUTENCAO OPORTUNIDADE TEC/ECONOM E,
COMGAP, COMGEP, ELABORACAO DE NOP
DECEA
UTILIZACAO E ~ -
OPERACAO DETECAO DE CARENCIA OU
ODSA PERTINENTES OPORTUNIDADE TEC/ECONOM E >
ELABORACAO DE NOP 1
ENGENHARIA E
PRODUCAO
EMPRESAS

E INDUSTRIAS

) 9p 3Ise] - V 0XdaUuy

ogddddouo

9002/9-00v VOd

9¢



Tabela 2

FASES
SUBFASES

FUNCOES
(ORGAOS)

FASE DE VIABILIDADE

SUBFASE DE PLANEJAMENTO DO CICLO DE VIDA

SUBFASE DE AVALIAGAO DO CICLO DE VIDA

DECISAO
CMTAER

DECISAO

9

COORDENAGCAO GERAL
EMAER

AV

REVISAO CRITICA DA
VIABILIDADE
7

IMPACTO
NO PROFAB

8

DESENVOLVIMENTO
E
ENGENHARIA
CTA/DECEA/ODSA
RESPONSAVEL

w

LEVANTAMENTO DAS ALTERNATIVAS

ANALISE DO

MATERIAL
EXISTENTE
3A

ALTERNATIVAS CONSERVADAS

ANALISE DO
MERCADO
MUNDIAL

(RFI)
3R

ESTIMATIVA
DE CUSTOS E
PRAZOS

4

AVALIACAQ
DOS RISCOS 5

Py

ANALISE DO
PROG.
DESENVOLV

3C

ESPECIFICACOES
PRELIMINARES ¢

ENSINO E
TREINAMENTO
DEPENS

PROVISAO
E MANUTENGAO
COMGAP, COMGEP

UTILIZAGCAO E
OPERACAO
ODSA PERTINENTES

ENGENHARIA E
PRODUGAO
EMPRESAS

E INDUSTRIAS

3PEPINIQEIA IP Ie] - g 0XaUY

LS

9002/9-00¥ VOd
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Tabela 3

FASES A a
S RS FASE DE DEFINICAO (1* PARTE)
FUNCOES SUBFASE DE ORGANIZACAO GERENCIAL SUBFASE DE CONSOLIDACAO DOS SUBFASE DE PREPARACAO PARA
(ORGAOS) E DE ESTUDO DE DEFINICAO REQUISITOS E ESPECIFICACOES DESENVOLVIMENTO OU AQUISICAO
DECISAO
CMTAER
COORDENACAQO APROVACAO DAS
GERAL  ESPECIFICACOES
EMAER TECNICAS DETALHADAS y
| T
T
ESTUDO DE EMISSAO DOS | b 15 PLANO DE
x RTLI EMISSAO DAS i o]
DEFINICAO (CTA/DECEA) ESPECIFICAQC)ES : : ’ E DESENVOLVIMENTO
+ t 12 ——| TECNICAS DETALHADAS ' : | 15A
(CTA/COMGAP/DECEA) [ =
PEDIDO DE Ly S
DESENVOLVIMENTO DESIG. DA OFERTAS pommmm--mm— o 13 P 6: <
E 1l EqurEDE eEDY 1A "’: EMISSAO DOS ' ! = ul PLANO DE_
ENGENHARIA GERENCIA A ! RTLI 12 : : : 5 8 gﬁgég?ggéiggi%g
A [ B - L bttt I [a)
ODSA RESPONSAVEL 10 PRODlz:DSSTA | N ASSESSORTA NA EMISSAO ! ! ! & 2 TECNOLOGIA
EMPRESAS S:t. \ DAS ESPECIFICACOES L ! ! (a] ('__) 15B
11B Ei \ TECNICAS DETALHADAS | : ! : g Q
@ \ ! 1
= \ 13 ! | w
5 = e e ‘S | PLANO DE
SELECAO DE O: \ : ! : 2 VERIFICAGAQ, ENSAIOS
EMPRESAS 2 \ Py I E CERTIFICAGAO
L : \ bl T 15C
I k b
\ [
: *\ [
1
ENSINO E ! N Pl
TREINAMENTO ! b
DEPENS i L
PROVISAO i : @—|  2ssessoria wa EMrssEo byt
E MANUTENGAO : |_| ASS. NA EMISSAC \ DAS ESPECIFICAGOES : : :
COMGAP, COMGEP, : DOS RTLI 12 \\ TECNICAS DETALHADAS 13 : : :
~ 1
DECEA t-- 7 ASS. NA EMISSAO | \* EMISSAO ESPECIFICAGCOES H__:_* _______________________________ »
) DOS RTLI 12! TEC.DETALHADAS P
1 1
S B
UTILIZAGAO E !
OPERACAO I
ODSA PERTINENTES I
I
I
ENGENHARIA E ASSESSORIA NA EMISSAO :
PRODUGAO ASS. NA 4| “0as eseecrricacoms |
ANALISE TECNICA’S DETALHADAS ’l
EMPRESAS E 11 TEC. DET 3
INDUSTRIAS

a(] 3p 3sey - D) oxdUY

1y

ogdrur

9002/9-00¥ VOd
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@4 MINISTERIO DA DEFESA MD40-M-01

MANUAL DE BOAS PRATICAS
PARA A GESTAO DO CICLO DE VIDA

DE SISTEMAS DE DEFESA

2019

O presente Manual resulta do trabalho
desenvolvido pela Subcomissao designada
pela Portaria n°® 2282/SECIL/MD, de 10 de
novembro de 2016, alterada pela Portaria
n° 2083/SECIL/MD, de 17 de maio de
2017, que foi composta por oficiais das trés
Forcas Singulares (FS) e do Ministério da
Defesa (MD) e teve como propositos
Iniciais: apresentar um conteudo tedrico
sobre Gerenciamento do Ciclo de Vida
de Sistemas de Defesa e obter, registrar
e compartilhar as experiéncias de
sistematizacOes adotadas em cada Forca
Armada do Brasil para o Gerenciamento do
Ciclo de Vida dos Produtos de Defesa
(PRODE) e Produtos Estratégicos de
Defesa (PED).
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k4

Concep¢ao I Desenvolvimento I Producdo I Operacao Apoio Desfazimento
A | | | | [
| | | | | |
. | | | | |
_________ Y___________\'.’________V________V_____(____!

Feedback

29




* Visdoda MB40

AFasede Concepcéaoavaliardemandaspor sistemasoriundasde umafase
de pre-concepcapdesenvolvendaestudose modelosde engenhariague
permitam estabelecer requisitos de sistema e propor uma solucao
conceitualviavel

AFase de Desenvolvimento desenvolver e validar completamente a
solucaotécnica proposta na fase de concepcap mediante processode
projeto (design) de engenharia que deve conferir ao sistema
caracteristicagjue o permitam ser produzidq testada avaliadg operadq
mantido e descartado O desenvolvimentoda solucaotecnica deve ser
detalhadoaté o nivelem que sejapossiveiniciarasatividadesdafasede
producaq
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AFasede Producéo implementar integrar, verificar e validaro sistemade
Interessee seussistemasde apoio, produzindo evidénciasobjetivasdo
cumprimento dos requisitos relacionadosao CV Ao final da fase é
realizadaa avaliacaooperacionaldo SD (sistematécnico + sistemasde
apoio) preparandosuaoperacao Nessdaseinseresetambéema obtencao
de um SDja desenvolvidoe disponivelno mercadoou um item off the
self

AFasede Operacio operar o sistemade interessenos diversosambientes
operacionaisplanejadose garantir efetividade operacionalcontinuadaa

um custoaceitavej
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AFase de Apoio: prover servicos de apoio logistico que possibilitem
sustentara capacidadede operacdodo SD(sistematécnicoe sistemasde
apoio); e

AFasede Desfazimento desmilitarizare retirar o SD,ao final da suavida
util, do seuambienteoperacional e encerrarosservicosde apoiologistico
e operacionais Osrequisitospara o desfazimentosao especificadonas
fasesprecedentes e a inutilizacaoou o abandonodeve ser realizadode
acordo com os requisitosreguladorese legaisrelacionadosa seguranca
fisicade mantenedoresoperadorese prestadoresde servicosem geral a
segurancanuclear,e a protecaodo meioambiente




CONCEPT OF OPERATIONS
(CONOPs
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CONCEPT DEFINITION PHASE

ATheconceptualdesignprovidesa descriptionof the proposedsystemthat
fulfills the stakeholdersneeds

PROBLEM DOMAIN SOLUTION DOMAIN

STAKEHOLDERS H SYSTEM
NEEDS f CONCEPT

35



b
= Concept

AAt the beginning of the activity of system development, a system is
conceptualn nature.

36
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= Concept

AAs the development effort continues, the system becomeshardware,
software,materials,personnelfacilities,andprocesses

37
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-+ WHAT IS A CONOPS?

ADescription of NOW the Systemwill be operated to meet stakeholder
expectations

AExplaing/oura & a (i chafataristicdrom an operationalperspectiveand

A4 N\

helpsfacilitate an understandingofthe d € a U Fﬁl?ﬁ@é
Alllustratesa dayin the life of your & & Gl8tended use

A NOTONLYTHEOPERATIONAHASE

A CONSUIle CONCEPOFSUPPORT

40



ADrivesdevelopmentof requirements

AMaintainsthe context of arequirementin everydayjnformallanguage

AThinking through the ConOpsand use casesreveal requirements and design
functionsthat might otherwisebe overlooked

AGetseveryoneon the samepageabout what the project is and what it
will do

Aldentifiesuserinterfaceissuesearly

Aldentifies key stakeholder needs for defining, designing, and
Implementingthe end product

AProvides for the development of system definition
documentation

41



** The CONOPs contains, as a minimum, the

42

following:

from the viewpoint of all stakeholders.
AOverview of the Systenof interest, including supporting systems.

of the system during all lifeycle phases of the program/project,
Including but not limited to:

A 1. Manufacturing and assembly / 2. Integration and test. / 3. Transportation and storag
4. Ground operations/launch integration. / 5. Launch Operatidiasinch, deployment, on
orbit checkout. / 6. Maintenance and disposal.

AOperationaltimelines.

ACommand and data .

AEndto-end communicationstrategy.

Alntegrated logisticsupport (resupply, maintenance, assembly).
AOperationalfacilities.

AContingency and ofhominal operations.
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ACONOPs can be called/confused with many tegm®st common is
OpsCon

ACONOPg Concept of Operation:

AFocuses on the product you are developing with the purposedn¥ving out
stakeholder expectations prior to requirements development.

AA CONOPs is the bridge between Needs, Goals, and Objectives (NGOs) and t|
requirements
AConOps covers all operational phases of the lifecycle

AOpsCort Operational (Sometime Operations) Concept:
AFocuses othe infrastructurein which our system will operatethe Mission
Architecture.
AOpsCoris a precursor to development of operational procedures

AThe perspective is on the usexdes and functiong what the users do and how
they interact with the system once it is operational.



PdmNCOSE

A Conceptof operations(ConOpj Describeshe way the organizationwill operate to
achieveits missions,goals,and objectives TheConOps:aptureshow the systemwill
potentially impact the acquiringand other organizationsa ¢ [Ce Opslescribeghe
2 NH | Yy A ladsumpt®nsd@ @ntent in regard to an overall operation or seriesof
operationsof the businesswith usingthe systemto be developedgexistingsystemsand
possiblefuture systems TheConOpservesasa basisfor the organizationto directthe
overallcharacteristic®f the future businesand systemsfor the projectto understand
its background,and for [its] users... to implement the stakeholderrequirements
St A OA (ISOAHEC/EFE148 2018 Ideally, the enterpriselevel ConOpsshouldbe
aninputto the Busines®r MissionAnalysigrocesshut if it doesnot exist,it mayneed
to be jointly developedand maintained The ConOpsalso describesthe higherlevel
systemin whichthe Solmustoperate
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-+ PeloINCOSE

AOperationalconcept(OpsCor) Describeshe way the systemwill be used
during operations for what purpose,in its operationalenvironmentby its
Intendedusersand doesnot enableunintendedusersto negativelyimpact
the intendeduseof the systemnor allow unintendedusersfrom usingthe
systemin unintendedways Also addressedare the neededcapabilities,
functionality, performance, quality, safety, security, compliance with
standards and regulations, interactions with external systems, and
operational risks An OpsConprovidesa useroriented perspectivethat
describesystemcharacteristicof the to-be-deliveredsystem TheOpsCon
IS used to communicate overall quantitative and qualitative system
characteristicsto the acquirer, user, supplier and other organizational
elements



46

CONOPs Document

IEEE Std 1362™-1998 (R2007)
(Incorporates
|EEE Std 1362s-1903)
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Concept of Operations (ConOps)
Document
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Abstract: The format and contents of a concept of operations (ConCps) document are described. A
ConCps is a user-oriented document that describes system characteristics for a proposed system from the
users’ viewpoint. The ConOps document is used to communicate overall quantitative and qualitative
system characteristics to the user, buyer, developer, and other organizational elements (for example,
training, facilities, staffing, and maintenance). It is used to describe the user organization(s), mission(s), and
organizational objectives from an integrated systems point of view.

Kevwords: buver. characteristics. conceot of ooperation. conceots of operations document. ConCos,
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Products that will flow from the CONOPs

Requirements
Documentation

System Requirements

Document (SRD)

Interface
Documentation

V&V

Interface Control
Document (ICD)

Operations
Plan/Handbook

OpsCon

T OZ200

Mission Ops

Detailed Timeline

Master Schedule

Facilities planning
Documentation

Test facilities
GSE
Et cé
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FLIGHT OVER
PEOPLE/MOVING VEHICLES

Pre-flight Safety

3 Party Risk
Modeling

Non-cooperative

TERRAIN COLLISION | APNT
AVOIDANCE | Solutions

GPS | GPS

DEGRADATION | Degradation
RF | RF Interference /?( Models
INTERFERENCE | Models =

. r‘-' g

TRAFFIC | DAA
COLLISION | Safety
AVOIDANCE | Monitor

40T | ATM-X
ROUTE | Sequencing
CONFLICT

Post-flight Safety

# Continue Operation
- .
= —# Emergency Landing
VEHICLE | Vehicle

SYSTEM |Health 7
FAILURE |Monitors In-flight Safety

TIASMS Operatlonal View.



https://aam-cms.marqui.tech/uploads/aam-portal-cms/originals/836f27f0-491c-45ae-b43a-e2ec6b78cd22.pdf

FireSat Operational Concept
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FireSat Il

Pegasus
Launch

Field Operators
and Customers

) http://johnadamsdsis
TDRSS White Sands - = . 7% L 2 Fﬁ:fesg: Sf?rvlcoeff > d.weebly.com/uploa
Ground Terminal & % Nioe D] prdsiontlin Aot G ds/3/8/1/7/3817252

7/lessonn 6 unit 8.
FireSat Ground : pdf
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Electronic
warfare
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Non-kinetic
laser or directed
energy weapons
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Cyber Attack
sabotage

Radiation

Threats in the
space domain

Space Debris/
Micro meteroits

Kinetic
non-Kinetic
SIG NIT

Kinetic
anti-satellite
(ASAT)
weapons

Cyber Attack
sabotage

EUROPEAN UNION

https://spacewatch.global/2023/03/
eu-spacestrategyfor-securityand
defenseannouncedby-the-
europeancommission/
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