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Foreword

[SO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out through
ISO technical committees. Each member body interested in a subject for which a technical committee
has been established has the right to be represented on that committee. International organizations,
governmental and non-governmental, in liaison with ISO, also take part in the work. ISO collaborates closely
with the International Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

The procedures used to develop this document and those intended for its further maintenance are described
in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the different types
of ISO document should be noted. This document was drafted in accordance with the editorial rules of the
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Introduction

There is general consensus that to accomplish space programme/project requirements, it is mandatory
to manage the systems engineering activities. The main role of systems engineering management is to
ensure system performance conforms with expressed need and to control the technical risks involved in
development. Also, cost and schedule parameters are taken into account in space systems engineering in the
search of optimal performance.

Thus, this document provides requirements and recommendations for managing the systems engineering
activities related to planning, assessment and control of space programmes/projects.

These requirements and recommendations are intended to help customers and space system organizations
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Space

systems — Requirements and guidelines for the

management of systems engineering

1 Scope

This document presents the requirements and recommendations for the management of systems engineering
for space systemnTs:

This document addresses the systems engineering activities and provides guidelines_fof [interfacing
with specific major management subjects (e.g. configuration management, data management, interface
management, risk management, requirements management, and integrated logistics stipport).

This docurpent establishes a common reference for all customers and suppliers in.fhle space sector to work
with management of systems engineering for all space products and projects.

This document does not describe in detail the standard systems engineering process or project mpnagement
process forf all types of space systems.

2 Normative references

The follow|ng documents are referred to in the text in such a way that some or all of their content fonstitutes
requirements of this document. For dated references, only*the edition cited applies. For undated feferences,
the latest gdition of the referenced document (including.ahy amendments) applies.

[SO 10795,|Space systems — Programme management and quality — Vocabulary

ISO 1430041, Space systems — Programme management — Part 1: Structuring of a project

ISO 27026,|Space systems — Programme management — Breakdown of project management structyres

ISO 21886 Space systems — Configuration management

3 Termis and definitions

For the pugposes of this do¢ument, the terms and definitions given in ISO 10795 and the following apply.

ISO and IE
ISO On

[ maintain terminology databases for use in standardization at the following addresse

line brewsing platform: available at https://www.iso.org/obp

2]

IEC El4

ctropedia: available at https://www.electropedia.org/

31

management

coordinate

d activities to direct and control an organization (3.2)

Note 1 to entry: Management can include establishing policies and objectives, and processes (3.3) to achieve these

objectives.

Note 2 to entry: The word “management” sometimes refers to people, i.e. a person or group of people with authority
and responsibility for the conduct and control of an organization. When “management” is used in this sense, it should
always be used with some form of qualifier to avoid confusion with the concept of “management” as a set of activities
defined above. For example, “management shall...” is deprecated whereas “top management shall...” is acceptable.
Otherwise, different words should be adopted to convey the concept when related to people, e.g. managerial or

managers.

© IS0 2024 - All rights reserved
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[SOURCE: ISO 9000:2015, 3.3.3]

3.2

organization

person or group of people that has its own functions with responsibilities, authorities and relationships to
achieve its objectives

Note 1 to entry: The concept of organization includes, but is not limited to, sole-trader, company, corporation, firm,
enterprise, authority, partnership, association, charity or institution, or part or combination thereof, whether
incorporated or not, public or private.

[SOURCE: ISO 9000:2015, 3.2.1, modified — Note 2 to entry has been removed.]

3.3
process
set of interjrelated or interacting activities that use inputs to deliver an intended result

[SOURCE: ISO 9000:2015, 3.4.1, modified — Notes to entry have been removed.]

3.4
programme
group of projects (3.5) managed in a coordinated way to obtain benefits not available from mangging them
individually

[SOURCE: ISO 14300-1:2023, 3.2]

3.5

project
unique progess (3.3), consisting of a set of coordinated and controlled activities with start and finish dates,
undertaken to achieve an objective conforming to specificfequirements, including the constraints of time,
cost and regsources

[SOURCE: ISO 9000:2015, 3.4.2, modified — Notes to-entry have been removed.]

3.6
system
set of inter[dependent elements constituted\td achieve a given objective by performing a specified function

[SOURCE: ISO 16091:2018, 3.1.23, modified — Note 1 to entry has been removed.]

3.7
systems engineering
interdisciplinary approach governing the total technical and managerial effort required to transf¢rm a set of
stakeholder (3.9) needs, expectations and constraints into a solution and to support that solution throughout
its life

[SOURCE: ISO/IECHEEE 24748-1:2018, 3.57]

3.8
systems engineering management
discipline to ensure that system engineering (3.7) is properly applied and can be divided in planning, control,
assessment and decision analysis, including management (3.1) tools like work breakdown structures, risk
management, requirements traceability and reviews

39

stakeholder

customer, user, person who will receive the goods or services and is the direct beneficiary of the system
(3.6). or other interested party who affects or is affected by the project (3.5)

Note 1 to entry: The stakeholders provide overarching constraints within which the customers' needs should be
achieved

© IS0 2024 - All rights reserved
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[SOURCE: ISO 16404:2020, 3.10, modified — "beneficiaries of the systems" has been replaced by " beneficiary

of the system

non
)

at the end of the definition has been removed; note 1 to entry has been added.]

4 Positioning of systems engineering management

4.1 General

This clause justifies the space systems engineering management activity in relation to:

— the management of design and manufacturing engineering activities;

providing overarching constraints within which the customers' needs should be achieved"

— projecf management;

— the mipsion/programme/project.

4.2 Need for systems engineering management

Systems er]gineering management is necessary due to the following reasons:

a) new rgquirements that keep coming up in the systems engineering process;

b) complexity of the elements in the environment, material, informationt and energy, that exchange with
the sysgtem;

¢) quantity and variety of stakeholders, requirements, concepts; functionalities, technologies| suppliers,
contracts and life cycle process implementation organizations;

d) iteratiye nature of the systems engineering process from requirements till the convergence to a system
solutign;

e) recursjive nature of the systems engineering process applicable to systems but also to subsystems in the
varioug layers of the system breakdown structure;

f) risk mpnagement when verification activjities cannot be exhaustive.

4.3 Systpms engineering

Systems enjgineering provides the identification and understanding of a need; it derives, develops dnd verifies

a solution that will fit with the-needs/requirements during the space system life cycle in order t§ meet that

need. Systdms engineering®alances the satisfaction of all stakeholders involved in the solution life. Figure 1

presents the V model and.its set of systems engineering processes in the classical life cycle stagesd.

The term ['systems~engineering process” describes the activities used to transform requirements into

an effectiye product. These activities enable systems engineers to coordinate the interactiop between

engineers, jother\specialists, stakeholders, operators and manufacturers.

As definedlinISO 14300-1 the classical life cycle of space systems is divided into stages; andleach stage

contains systems engineering processes. The concept stage includes the concept of the operations process;
the development stage includes the requirements and architecture analysis processes and the detailed
design process; the production stage includes the synthesis process, the assembly, integration and
verification process, and the system validation process; and the utilization stage includes the operations and

maintenan

Ce processes.

© IS0 2024 - All rights reserved
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Concept of Operations and
operaii/on maintenance
Requirements System
and Verification validation
architecture and
X/ validation 7\
Definition .
and Assembly, Integration
Composition DAEtil}f‘d lntegr?tlon and and test
\ weoistt VETIIICd U011
\ Synthesis
Time
Figure 1 — Systems engineering V. model
Systems engineering focuses on the delivery of a technical solution that meets stakeholder [needs and
provides alset of baseline requirements to be used as referenges for project management.
These refefences are used in project management to cempare what is being implemented with what has
been planrfed.
Project mapagement covers the project organization’and other aspects of the project, such as cost| schedules,
human regources, communication, programmatic risk, acquisition strategy, sustainment and external
interfaces.
4.4 Systpms engineering management

The syster
verified an|

ns engineering process.is managed from the time of need identification to the d¢
d validated solution. Also, systems engineering management includes configuration m4

livery of a
jnagement,

which shalll be in accordancé.with ISO 21886, data management, technical risk management, and interface

manageme

4.5 Syst

Systems e
manageme

nt.

pms engineering management relative to the mission/programme /project

hgineering management is part of the mission/programme/project and interacts
nt-disciplines within the mission/programme/project activities.

with other

Figure 2 presents the position of programme management related to systems engineering activities.
The programme management circle consists of the management tasks including planning, assessment of
progress, control actions and trade-offs and decision making to correct the course of the project. The systems
engineering circle is related to the main activities of systems engineering process, such as stakeholder
requirements analysis, system requirements analysis, system architectural design, system detailed design,
assembly and integration, and verification and validation. The intersection circle corresponds to the
interaction between management tasks and the systems engineering activities required to accomplish the
mission/programme/project.

© IS0 2024 - All rights reserved
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5 Mang

5.1 Gen

The objecti

the space
decision-m

engineering process.

5.2 Plan

Planning 7
resources

management
disciplines

re 2 — Position of programme managenment related to system engineering activ

gement of the systems engineering activities

bral

ive of the management of systems engineering activities is to achieve the required
ystem project. This-management covers the task planning, assessment, control, trad

ities

outputs of
e-offs, and

aking applied tg-assure the correct management of the project in all phases of the systems

ning

efer's to the identification of the activities to be performed, their appropriate seg

uence and

heeded for their accomplishment. This task consists of preparing the necessary tech

pnical plans

and complementary project planning information used to support the mission and the systems engineering

activities a

a)

nd shall include the following.

systems engineering activities as a basis for project technical planning;

b)

implementation strategy: define a strategy for implementing the mission/programme/project and the

technical effort: describe what will be accomplished, how systems engineering will be done, what

resources are needed and how the systems engineering effort will be monitored and controlled in

accord

d)

ance with the implementation strategy;

schedule and organization: define how the technical effort will be scheduled and organized;

work directives: create work directives that implement the technical effort.

© IS0 2024 - All rights reserved
5


https://standardsiso.com/api/?name=65769ca9c899c27396f03efabf402a4b

ISO 18676:2024(en)

5.3 Assessment

Assessment refers to the evaluation of the project’s progress along the planned activities of the systems
engineering process. This task consists of determining progress of the technical effort against the mission/
programme/project planning and the systems engineering activities. This assessment shall be used to

determine:

a)
b)

definit

ion of the progress and outcome metrics to be used;

accomplishments of the systems engineering activities;

progress against plans and schedules: assess the progress of the technical effort against the

c) progress against systems engineering activities: assess the progress of the system development
by compatrimg—misston/programmefprojectreqtired—tresttts—agairs re—otteomes—o e systems
engindering activities;

d) technital reviews: use technical reviews to evaluate the progress and accomplishments in accordance
with the appropriate technical plans.

Leading indicators (LIs) can be used to evaluate the effectiveness of specific space systems engineering
activities fo provide information about impacts that are likely to affect the~space programme/project
performanice objectives. LIs can be associated with system attributes, such @s process milestorles, phases,
dispositior] actions (opened, started, approved, incorporated, rejected, stopped, closed, overdue]), maturity
states (plahned, interim, actual), priority levels (critical, high, mediumy low), causal states (errof, customer
request, exlternal), impact levels (high, medium, low), classification type-and dates/times.

5.4 Trade-offs and decision-making

Trade-offs| and decision-making refers to recommendations and predictions of the results of the

alternative decisions. This task consists of performing trade-off analyses to provide decision-mfakers with

recommenfations, predictions of the results of alternative decisions and other appropriate information to
allow seledtion of the best course of action. This tagk'shall include:

a) identiflying the alternatives;

b) plannihg the trade-off analysis: plan the availability of required resources, execution and data collection
requirpments, expected outcomes, defined conditions (triggers and rigor), level of importancg, objective,
schedyle of tasks, selection criteria that will determine desirability or undesirability of an alternative,
weighting factors for each seléction criterion, models (representative or simulation) to be fised in the
trade-pff analysis, and options-to be analysed;

c¢) performing the trade-6ff*analysis: carry out appropriate effectiveness analysis activities [to provide
a quarptitative basis‘for evaluating options, risk analysis activities to quantitatively or qtialitatively
assess|the risk associated with each option; collect and analyse data to determine the cosf, schedule,
performance andyrisk effect of each option on the system; evaluate options against selection driteria and
weighting factors and identify and define recommendations and communicate recommendations and
impacts telappropriate decision makers;

d) recordimgoutcomesrecord-theamatysisirtheinformationrdatabase; inctudingassumptions, details of

the analysis, lessons learned, models used, rationale for decisions made, recommendations and effects
and other pertinent information affecting the interpretation of the decisions made.

5.5 Control

Control refers to the actions to be taken in order to keep the planned activities according to plan, to correct
the course of activities needed to be brought back in line with the plan or to correct the plan. The control task
is used to manage the conduct and the outcomes of the mission, to monitor variations from the plan, and to
prevent anomalies relative to the systems engineering activities, and to ensure necessary communications
are successful.

© IS0 2024 - All rights reserved
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This activity shall support:

a)
b)

preventive actions: when assessments indicate a trend toward deviation of progress and outcomes;

problem resolution: when assessments indicate non-conformance with the outcome metrics, such as,

the performance of systems engineering activities that lead to expected results outside the bounds of
the success criteria;

accord

6

ance with the project plans and organization policies.

Systems engineering management plan (SEMP)

information dissemination: ensure that required and requested information is disseminated in

SEMP is th

The SEMP
schedule fd

of the perfi
The SEMP

An SEMP s
The SEMP
a)
b) the m3

9

anorg

a sche

7 Syste

7.1 Man

The purpo
achieve the
of planning
process wq

It assesses
required c

e document that defines for all project participants how the project will be technically

identifies what, when, where, by whom and how the activities are performed. It sp
r the development and the resources required. It is an implementation plan forthe m
brmance of systems engineering activities and the development of systems;engineerin
thall be aligned with the customer’s systems engineering plan (SEP).

hall be prepared for each project.

shall include:

hnization structure along with responsibilities for the system's engineering team;
jor trades identified;

lule and list of resources required for the systems€ngineering effort.

s engineering management activities

agement of stakeholder requirements analysis

be of this activity is to manage the’mission and the stakeholder requirements analysis
expected outputs in the space system project. This management activity covers the idg
I, assessment and control tasks to ensure that the mission and stakeholder requiremer
rks properly.

hipability or the market opportunity. It also identifies if the customer expectations, est

the mission need statemént or capability definition, represent the problem space for systems eng

It creates

approved”,
used to ev
understan

and creatés a measurement function to evaluate the performance of this activity. The
hluatethe stability and adequacy of the stakeholder requirements analysis. Also, it
| the level of stakeholder collaboration across the system life cycle.

managed.

ecifies the
Anagement
b products.

in order to
ntification
ts analysis

whether the stakéholder requirements meet the expectations of the layout of the mission, the

hiblished by
ineering.

eading indicators associated with the number of “requirements identified” and “requirements

results are
tan help to

7.2 Management of system requirements analysis

The purpose of this activity is to manage the system requirements analysis to achieve the expected outputs
in the space system project. This management activity covers the identification of planning, assessment and
control tasks to ensure that the system requirements analysis process works properly.

It assesses whether the system requirements were translated into technical system requirements,
articulated from the perspective of the developers — hardware and software, the testers and integrators

and so on.

It creates leading indicators associated with the number of requirements TBD (to be defined), number of
requirements TBR (to be resolved), requirements defects, requirements changes and requirements change

© IS0 2024 - All rights reserved
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impact. Italso creates a measurement function to evaluate the performance of this activity. The results are used
to evaluate the stability and adequacy of the system requirements analysis. These indicators can be associated
with attributes like maturity, priority, impact level, stability, adequacy, risk/capability, time and budget.

7.3 Management of architectural design

The purpose of this activity is to manage the architectural design in order to achieve the expected outputs
in the space system project. This management activity covers the identification of planning, assessment and
control tasks to ensure that the architectural design process works properly.

It assesses if the architectural design of the system was established from its functional architecture,

requirements allocation and technology selection.

It creates

and security standards to evaluate the effectiveness of this specific system engineering-adtiv

programm,
capability,
deploymen
It defines
and comm

7.4 Man

The purpo
to achieve

and control task to ensure the correct management of the archjtectural design.

It assesses
level abstr
and functi

[t creates
performan
activity re
adequacy,
implement|
standards

Eading indicators associated with the interfaces and interoperability, data architect

/project objectives. It evaluates the architectural design in terms of stability) adeq

t of an architecture process that is based on an accepted set of industry standards and
core levels for each indicator, to provide an understanding of the level pfiorganization
tment to its architectural processes.

agement of detailed design

Ge of this activity is to manage the system, subsystems and components detailed desi
the expected outputs in the space system project. This process covers the planning, §

whether the detailed design was decomposed frem’the architectural design, into sma
hction, providing a detailed specification for each component, thoroughly describing
dns provided by each component.

eading indicators associated with organizational commitment, capability, plans anc
ce metrics and strategic direction to-evaluate the effectiveness of this specific system ¢
lated programme/project objectives. It evaluates the detailed design in terms d
Fisks, capability, time and budget! It evaluates the maturity of an organization with
ation and deployment of a detailed design process that is based on an accepted set
hnd guidelines. It definesseore levels for each indicator, to provide an understanding

ure, safety
ity related
lacy, risks,

time and budget. It also evaluates the maturity of an organization regarding implememtation and

guidelines.
al strategy

bn in order
iIssessment

ler system
interfaces

| products,
ngineering
f stability,
regards to
bf industry
of the level

of organizdtional strategy and conimitment to its design processes.

7.5 Management of assembly, integration and verification

The purpose of this activity is to manage the assembly, integration and verification in order|to achieve
the outputs expectediin the space system project. This management activity covers the identjfication of
planning, dssessmenf’ and control tasks to ensure that the assembly, integration and verification) processes
work properly.

It assesseq Whether the assembly, integration and verification of the system were establishgd from its

requirements allocation, architecture, detailed design and technology selection.

It creates leading indicators associated with interface changes, interface defects and the number of
requirements verified. It creates a measurement function to evaluate the performance of this activity. It
is necessary to define a leading indicator threshold for the analysis of the measurement function results,
defining the acceptable value. The results are used to evaluate the stability and adequacy of the assembly,
integration and verification process.

7.6 Management of validation

The purpose of this activity is to provide to the organizations in charge of the development of a space system
a means to validate the system by examining their products and sub-products at every level of the structure.
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This management activity covers first, the identification of planning, assessment and control tasks to ensure
that the validation process works properly.

Validation is performed for the benefit of the customers and users to ensure that the system functions in the
expected manner when placed in the intended environment. Validation confirms that realized end products
at any position within the system structure conform to their set of stakeholder expectations captured in
the concept of operations (ConOps) and ensures that any anomalies discovered during validation are
appropriately resolved prior to product delivery.

Planning to conduct the product validation is a key first step. The type of validation to be used (e.g. analysis,
demonstration, inspection, or test) shall be established based on the form of the realized end product, the
applicable life-cycle phase, cost, schedule, resources available and location of the system product within the
system structure.

[t is neces
and proce;s
corrective
personnel
specific sy
a measure
stability ar

sary to create leading indicators associated with the completeness of test executig
s validation in conformance with stakeholder expectations, number of pre-tést‘an
actions, validation environment (e.g. facilities, equipment, tools, simulationsymeasuri
and operational conditions) and requirements validation to evaluate the ‘effectiven
Ktem engineering activity related programme/project objectives. It is alse necessar
ment function to evaluate the performance of this activity. The results are used to e}
d adequacy of the validation process.

n, product
d post-test
ng devices,
ess of this
y to create
yaluate the

8 Work

The WBS 1s part of the overall system structure and provides a“framework to help manage
engineerinyg activities and products in terms of identifying preducts, processes and data, or
manage rigks, enable configuration control and organize work packages, technical reviews and a

breakdown structures (WBS)

the system
banize and
hdits.

The WBS
decomposi

is a means of organizing system development activities based on system arj
tions. Because the WBS is a direct derivativeafthe physical and systems architectures

d product
it could be

considered an output of the systems engineering process. The WBS establishes the essential fraework for

the project]: technical planning, scheduling, cost estimation and budgeting; defining the scope of ftatements

of work arld contracts; developing documentation products (including specifications and drawings); and

programmg/project status reporting and-assessment (including integrated cost/schedule p¢rformance

measuremgent).

In accordance with ISO 27026, the WBS'shall:

1) definefall the work necessary,to complete the project;

2) be a product-oriented; hierarchical division (tree) of deliverable items (hardware, soffware and
information) and associdted services;

3) relate the elementsof work to each other and to the end item (system or product).

The project WBS,shall contain the project's product breakdown structure (PBS), with the speclfied prime

product(s) |at.the top and the systems, segments, subsystems, etc. at successive lower levels. At|the lowest

level are prloducts such as hardware items, software items and information items (e.g. documents,|databases)

for which there are cognizant engineers or managers.

As part of the process of ensuring an adequate WBS has been created, the following activities shall be
carried out.

this sp

ecific system engineering activity related programme/project objectives.

Create leading indicators associated with the number of work products to evaluate the effectiveness of

Create a measurement function to evaluate the performance of this activity, for example, to evaluate

the effectiveness of the WBS related programme/project objectives. It is necessary to define a leading
indicator threshold for the analysis of the measurement function results, defining the acceptable value.
The results are used to evaluate the stability and adequacy of the WBS.
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9 Phasing, scheduling and recursivity

One of the fundamental concepts used for the management of major systems is the programme/project
life cycle as defined in ISO 14300-1, which consists of a categorization of everything that shall be done
to accomplish a programme or project into distinct phases, separated by key decision points (KDPs).
Decomposing the programme/ project life cycle into phases organizes the entire process into more
manageable pieces.

Scheduling is an essential component of planning and managing the activities of system engineering
processes. The process of creating a schedule provides a standard method for defining and communicating
what needs to be done, how long it will take and how each element of the project WBS might affect other
elements. Scheduling starts with defining the technical content of project activities and establishing
the project logic, i.e. the sequence in which activities are to be accomplished and the interfaces and

interdepenldencies of the various activities. Once the project logic is established, time spans fot activities

and event (
at various
among intq
ranging in

There are
manageme
process to
Recursive
lower layel
technical f
the system
informatio
into greate
transitiong

lates can be applied to develop the project schedule. The preparation and monitoring o
[evels is necessary in the evaluation of progress and problems and to help ensure eff
rrelated activities. For any given project, there will be a hierarchy of interdependen

three sets of common technical processes: system design, produet realization an
nt. These processes are used both iteratively and recursively. Iterative is the appli
the same product or set of products to correct a discovered discr€pancy or non-con
s defined as adding value to the system by the repeated application of processes to ¢
" system products or to realize next upper layer end products within the system stry
rocesses are then applied recursively and iteratively to/bréak down the initializing

to a level of detail concrete enough that the technicalteam can implement a produ
n. Then, the processes are applied recursively and iteratively to integrate the smallg
r and larger systems until the whole of the systefiv has been assembled, verified, val
d. The system engineering management shall be-used to ensure that the repeating ap

detail from the top-level programme schedule to the individual cost accoumit schedulesg.

schedules
icient flow
L schedules

technical
ation of a
formances.
lesign next
icture. The
roncepts of
't from the
st product
idated and
blication of

the processes meet its specification and satisfy phase success criteria.

10 Budgpeting and resource planning

Budgeting |and resource planning involve(the establishment of a reasonable project baseline hudget and
the capability to analyse the impact of.changes to that baseline resulting from technical and/dr schedule
modificatipns. The management of system engineering activities involves the corrective and [preventive
actions tal:ren to ensure that the prpjeet is performing according to plans and schedules and within projected
budget and resources.

lecting the
ocess shall

The projed
technical d
take into a

t's WBS, baseline schedule and budget shall be viewed as mutually dependent, ref]
ontent, time artd ‘cost of meeting the project’s goals and objectives. The budgeting pr
ccount whethera fixed cost cap or cost profile exists.

11 Statup reporting and assessment

11.1 Generat
Work planning and accounting, performance measurement, cost reporting and scheduling at the various
levels of system engineering activities shall be assessed and reported by the managerial team. Technical
assessment is the crosscutting process used to help monitor technical progress of a programme/project
through technical reviews. It also provides status information to support assessing system design, product
realization, and technical management decisions.

11.2 Cost assessments

Cost is of vital interest to all levels of management and is an integral part of financial management reports.
Costs are defined by cost element (direct or indirect), function (engineering, manufacturing, etc.), and WBS
element. The contractor’s cost reports must be compatible with the technical and schedule reports at the
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prescribed WBS level and with the contractor’s disclosure statement. Direct costs are those costs

that can be

identified to a specific contract. These costs normally include direct labour, material, purchased equipment,
travel, etc. Indirect costs are those costs that cannot be identified to a specific contract but are required for

contract performance.

In order to conduct a cost assessment, the following shall be considered.

Create leading indicators associated with budget measures, costs and prices.

the cost performance of the system engineering activities. It is necessary to define a leadin

Create measurement functions to evaluate the performance of this activity, for example, to evaluate

g indicator

threshold for the result of the measurement function, defining the acceptable value. The result is used to

evaluate the stability and adequacy of the costs

11.3 Scheduling assessments

Project wark shall be planned, scheduled and authorized at the cost account level. For-edch co
resources are specified (material, manpower) and a firm schedule established. The interdepende
account schedules shall be clear and be supportive of the overall project schedule:yThe criticall
be defined{and monitored. The preparation and monitoring of schedules at various levels is n¢
the evaluafion of progress and problems and to help ensure efficient flow @mong interrelated
any given project, there will be a hierarchy of interdependent schedules, ranging in detail fro
level progrlamme schedule to the individual cost account schedules. Each(is logically supported
schedules and, in turn, compatible with the next higher level.

The WBS gives this hierarchy of schedules structure, which to.a large extent is a hierarchy o
For each WBS element from project level through system, subsystem, assembly, componen{
account level, there shall be a corresponding schedule, the total collection of which composes an
interdependent set.

In order to|conduct a scheduling assessment, the following shall be considered.

Create

leading indicators associated with plan'schedule and actual schedule.

Create|
schedy
thresh
evalua

a measurement function to evaluatethe performance of this activity, for example, to e

old for the result of the meastirement function, defining the acceptable value. The resu
[te the stability and adequacy of the schedule.

11.4 Performance assessments

The technital plans (e.g. SEMP, review plans) provide the initial inputs into the technical assessme
These docyiments will outline the technical reviews/assessment approach as well as identify th
measures that will be\fracked and assessed to determine technical progress.

In order to|conduct a performance assessment, the following shall be considered.

Create

léading indicators associated with progress towards meeting the measures of effectiven

st account,
nce of cost
path shall
pcessary in
tasks. For
Im the top-
by sub-tier

[ products.
, and cost
integrated

valuate the

le performance of the system engineering activities. It is necessary to define a leadinjg indicator

tis used to

nt process.
e technical

bss (MOEs),

performance (MOPs]), key performance parameters (KPPs) and technical performance measures (TPMs).

Create measurement functions to evaluate the performance of this activity. It is necessary

to define a

leading indicator threshold for the result of the measurement function, defining the acceptable value.

The result is used to evaluate the overall performance or specific performance of a system e
process.

11.5 Risk assessments

Project risks are inherent in space projects. An important function of project management is
those risks to minimize the impact upon the project implementation. Risk management includes

ngineering

to manage
the related

activities of risk identification, risk assessment and risk mitigation. Risk identification begins and develops
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during the formulation process. As concepts are defined and technology assessed, certain project risks
become apparent. Generally, items are identified as risks if events can prevent the project from meeting its
performance, cost or schedule goals.

Project management shall ensure that the team participates in the identification of project risks for
their area of expertise and quantifies the impact upon the project. Risk assessments shall be conducted
continuously to identify the risks to a programme due to technology considerations (i.e. new designs,
materials, processes, operating environments), availability of vendors, potential system hazards, failure

modes, sch

edule optimism, margin allocation and requirement stringency.

As part of the risk assessment, the following shall be considered.

Create leading indicators associated with risk such as probability of risk occurrence (quantitative or

qualitg

Create
leadin
The re

12 Revie

12.1 Gen

The review
next phase
the life cyc
(SRB) mer
authority.

For a prog]
review pro
system lev
or in the pi

12.2 Revi

The purpo
contractor
configurat
item is red
communic

Reviews af
Typical act
a)

identif]

tive), impactof Tiskoccurrernce, criticatity amd Tisk treatmentactiorrs:

a measurement function to evaluate the performance of this activity. It is necessary
b indicator threshold for the result of the measurement function, defining the accept
Sult is used to evaluate the level and impact of the risk in the system.

ws, audits and control gates

bral

's inform the decision authority as to the readiness of a programme/project to proce
of the life cycle. This shall be done for each milestone feview and is tied to a KDP f{
le. For KDP/milestone reviews, external independent.eéviewers known as standing rej
hbers evaluate the programme/project and, in the ‘end, report their findings to th

amme or project to prepare for the SRB, thetechnical team shall conduct their own in
cess. This process typically includes both informal and formal peer reviews at the sub:s
b]. The intent and policy for reviews, audits and KDPs shall be defined during the feasil
eliminary definition phase and deseribed in the programme/project plan.

ew

e of a review is to furnish the forum and process to provide program managemen
5 assurance that the.most satisfactory approach, plan or design has been select
on item has been_produced to meet the specified requirements; or that a coi
1dy. Reviews helpto develop a better understanding among tasks, project particip
hition channels{alerts and management to fix problems and provide alternatives for so

e intended\to add value to the project and enhance project quality and the likelihood g
ivities,performed for technical reviews include:

yirig, planning and conducting phase-to-phase technical reviews;

to define a
able value.

ed into the
hroughout
View board
e decision

ternal peer
ystem and
ility phase

[t and their
ed; that a
hfiguration
ants, open
utions.

f success.

b)

9
d)

establishing each review’s purpose, objective and entry and success criteria;

establishing the makeup of the review team;

three categories:

identifying and resolving action items resulting from the review; project reviews generally fall into

1) those associated with discharging design, development, delivery and operational responsibilities;

2) those associated with reviewing status, acquiring resources, reporting utilization and reporting
program status;

3) those associated with external evaluation of the program by a non-advocate team.
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Each project shall define the specific reviews in the project plan in accordance with ISO 14300-1. The project
reviews shall be aligned with the associated programme reviews.

12.3 Review list

The review list, as presented below, is for a typical project, although the review may be called by another
name on any given project and other reviews, principally operational oriented, can be required depending on
the specific project and the life cycle stages. These reviews inform if a program/project is ready to proceed
into the next phase of the life cycle. This is done for each milestone review and is tied to a KDP throughout

the life cycle. As defined in ISO 14300-1, the main technical reviews that shall be considered are as follows.

a)

perfor

Project requirements review (PRR): the purpose of this review is to examine the functional and
ance requirements defined for a QpP{‘iﬁ(‘ space system and to ensure that the requirements and

the sel

b)
perfor
requir

Prelim
systen|
the ba

d)
design
and th

mission operations to meet mission performance requirements within the identified cost an

constr

Qualifi
demon
the acq

Test re
softwg
reduct]

f)

Accept
end pi
expect]
analys
author

g)

h) Operat
charag
all syqd

docum

Systemp requirements review (SRR): the purpose of this review is to examine the -fungd

Critical design review (CDR): the purpose of this review is to demonstrate that the maty

ected concept will satisfy the programme and the higher-level project requirements\

mance requirements defined for the system and the project plan and, %o -ensur
ements and selected concept will satisfy the programme.

inary design review (PDR): the purpose of this review is to demonstrate that the desig
| requirements with acceptable risk and within the cost and schedule-constraints and
bis for proceeding with detailed design.

is appropriate to support proceeding with full-scale fabrication, assembly, integrati
at the technical effort is on track to complete the flight and ground system develg

hints.

cation review: the purpose of this review«is to confirm that the verification p
strated that the design, including margins;meets the applicable requirements and alj
eptability of all waivers and deviations,

adiness review (TRR): the purpose-of this review is to ensure that the test article (|
re), test facility, support personnehand test procedures are ready for testing and data
ion and control.

ance review (AR): the purxpose of this review is to verify the completeness of t
oducts in relation to their expected maturity level and assesses compliance to §
ations. The AR examines the system, its end products and documentation and tes
es that support verification. It also ensures that the system has sufficient technical 1
ize its shipmentto' the designated operational facility or launch site.

ional readiness review (ORR): the purpose of this review is to examine the act
teristicsand the procedures used in the system or end product’s operation and to ¢
tem and support (flight and ground) hardware, software, personnel, proceduref
entation accurately reflect the deployed state of the system.

tional and
e that the

n meets all
bstablishes

rity of the
n and test
pment and
d schedule

rocess has
o to verify

hardware/
icquisition,

he specific
takeholder
t data and
naturity to

hal system
nsure that
and user

Flight

Eadiness Teview (FRR)TThe pUrpose of this Teview 135 T0 eXamine tests, demonstratio

s, analyses

and audits that determine the system’s readiness for a safe and successful flight or launch and for
subsequent flight operations. It also ensures that all flight and ground hardware, software, personnel

and pr

ocedures are operationally ready.

Internal peer reviews provide the technical insight essential to ensure product and process quality. Peer
reviews are focused, in-depth technical reviews that support the evolving design and development of
a product, including critical documentation or data packages. They are often, but not always, held as
supporting reviews for technical reviews such as PDR and CDR.

A purpose of the peer review is to add value and reduce risk through expert knowledge infusion, confirmation
of approach, identification of defects and specific suggestions for product improvements.
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