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Foreword

ISO (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.
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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 guidelines for managing the systems engineering activities related to
planning, assessment and control of space programmes/projects.

Thes|
orga
orga

e guidelines are intended to identify a set of recommendations to help customers and s
hizations to establish management requirements for systems engineering activities 4
hization to construct the elements of the systems engineering management plah|(SEM

Given the need for systems engineering management, the overall systems engifieering actiy

divid

q

ed into two types:

ystems engineering management activities related to programme management whi

lanning, assessing, controlling, trade-off studies and decision making;

he technical activities themselves, linked to the technical¢processes (stakeholder r¢
nalysis, system requirements analysis, system architectirzal design, system detailed
ssembly, integration, and verification and validation) applied to the system.

Thergfore, systems engineering management reinforces ‘the technical viewpoint within
manjgement.

In these guidelines, a set of leading indicaters are suggested as measures for eve

effed
projd

tiveness of each space systems engineering activity. Leading indicators are import4
ct management to make interventionsiand actions to avoid rework and wasted effor

whole system engineering life cycle.

pace system
nd help the

D)_
yities can be

th comprise

Pquirements
design and

programme
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int tools for
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Space systems — Guidelines for the management of
systems engineering

1 Scope

This document presents the guidelines for the management of systems engineering for space systems.

This|document addresses the systems engineering activities and provides guidelines forf interfacing
with|specific major management subjects (e.g. configuration management, data management, interface
management, risk management, requirements management, and integrated logistics support), which
are themselves the subject of this document.

This|document establishes a common reference for all customers and suppliérs in the spdce sector to
worK with management systems engineering for all space products and pfrojects.

Thesfe guidelines emphasize the following aspects of managing space:systems engineering:
— the positioning of space systems engineering activities relatedto the management of spafe activities;
— the framework for the management of systems engineering;

— the systems engineering management plan (SEMP);

— the system, product and work breakdown strugctures;

— the phasing, scheduling and recursivity of the€ systems engineering management;

— 1eviews, audits and control gates;

— the main activities of systems enginheering and the respective management approach.

It is not the scope of this document to describe in detail the standard systems engineerinfg process or
project management process for)dll types of space systems.

2 ormative references

Therk are no normative references in this document.

3 erms-and definitions

For thepurposes of this document, the following terms and definitions apply.

ISO and IEC maintain terminological databases for use in standardization at the following addresses:

— IEC Electropedia: available at http://www.electropedia.org/

— ISO Online browsing platform: available at http://www.iso.org/obp

3.1
management
coordinated activities to direct and control an organization (3.2)

[SOURCE: ISO 9000:2015, 3.3.3]

© IS0 2017 - All rights reserved 1
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organization
person or group of people that has its own functions with responsibilities, authorities and relationships

to achieve it
[SOURCE: IS
3.3

s objectives

09000:2015, 3.2.1]

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

[SOURCE: IS

3.4
process
set of interr

[SOURCE: IS

3.5

project
unique prod
finish dates
constraints

[SOURCE: IS

3.6
system
set of interr

3.7

systems en
interdiscipli
a set of stal
throughout

[SOURCE: I§

3.8

systems en
discipline t(g
control, asse¢
risk managg

39

0 10795:2011, 1.166]

blated or interacting activities that use inputs to deliver an intended result

0 9000:2015, 3.4.1]

ess (3.4), consisting of a set of coordinated and controlled activities with start
undertaken to achieve an objective conforming to specific requirements, includin
of time, cost and resources

0 9000:2015, 3.4.2]

blated or interacting elements

gineering
nary approach governing the total technical and managerial effort required to trans
teholder needs, expectationsharid constraints into a solution and to support that sol
ts life

0 24748-1:2016, 2.56]

gineering management

ensure thatystem engineering (3.7) is properly applied and can be divided in plan
ssment and decision analysis, including management tools like work breakdown struct]
ment, requirements traceability and reviews

and
b the

form
ition

ning,
ures,

stakeholde

customers and/or users or those who will receive the goods or services and are the direct beneficiaries
of the systems (3.6) or other interested parties who affect or are affected by the project (3.5), providing
overarching constraints within which the customers' needs should be achieved

4 Positioning of systems engineering management

4.1 General

This clause aims to justify the space systems engineering management activity in relation to the
management of design and manufacturing engineering activities, in relation to project management

and in relati

on to the mission/programme/project.
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Need for systems engineering management

This subclause highlights what is special in systems engineering that requires management.

The main aspects to be approached are:

a)

b)

c)

d)

e)

f)

4.3

requirements not known beforehand but continuously engineered by the systems
process;

complexity of the elements in the environment, material, information and energy, th
with the system;

engineering

at exchange

quantity and variety of stakeholders, requirements, concepts, functionalities,qt
guppliers, contracts and life cycle process implementation organizations;

iterative nature of the systems engineering process from requirements until-the’conv|
gystem solution;

fecursive nature of the systems engineering process applicable to systems but also to
in the various layers of the system breakdown structure;

fisk management when verification activity cannot be exhaustiye,

Systems engineering

Systéms engineering provides the identification and understanding of a need and derives,
verifjes a solution that will be balanced during the spage system life cycle in order to meg

Systd

prese¢nts the V-Model and its set of systems engineering processes in the classical life cycle

The term systems engineering process describes the activities used to transform require

effec

eng

ineers, other specialists, stakeholders;operators, and manufacturing.

The ¢lassical space systems life cycle isdivided into stages, and each stage contains systems

pro
incl
pro

cesses. The concept stage includes the concept of the operations process; the develo
uﬁes the requirements andy‘architecture analysis processes, and detailed design |
d

systdm validation process; and the utilization stage includes the operations and maintenang

©IS

echnologies,

ergence to a

subsystems

evelops and
et that need.

ms engineering balances the satisfaction of all'stakeholders involved in the solution life. Figure 1

stages.

ments in an

tive product. These activities enable *Systems engineers to coordinate the interaction between

engineering
bment stage
brocess; the

ction stage includes the synthesis process, assembly, integration and verification process, and

€ processes.
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Concept of Operations and
operation maintenance
Requirements Sl}.lzter.n
and Verification validation
architecture and
/7
N validation A
Definition Assembly, Integration
and : . and test
L Detailed integration and
composjition . e
design verification
Synthesis
S
L~
Time
Figure 1 — Systems engineering V model
Systems engineering is concerned with the deliveryof a technical solution that meets stakeh

needs and p

Project man

implemente

rovides a set of baseline requirements+t@.be used as a reference for project manageme

d to what has been planned.

Project management is responsible far-the project organization, and other aspects of the pr
such as, codt, schedules, human resources, communication, programmatic risk, acquisition strg

sustainmen

4.4 Syste

The system

F and external interfaees:

Ims engineeringimanagement

5 engineering process is managed from the time of need identification to a verified

validated sqlution. Also, systems engineering management includes configuration management,
management, techfiical risk management, and interface management.

4.5 Syste

blder
nt.

agement uses these references provided by systems engineering to compare what is being

bject,
tegy,

and
data

sengineering management relative to the mission/programme /project

Systems engineering management is part of the mission/programme/project, and interacts with other
management disciplines within the mission/programme/project activities.

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.

© ISO 2017 - All rights reserved
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5.1
The

of thie space system project. This management covers the task planning, assessment, co
offs, and decisiondmnaking applied to assure the correct management of the project in all p
systems engigeering process.

5.2
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‘———<

Organization

Planning Concept of
operations Stakeholder
requirements
analysis

S

Control 0\ System Sy
S -~ 7.2 requirements engin
- analysis

System
% 7.4
Programme g engineering

7 Detailed des
management managemen n' . C
. 76 design
Validation
Operations and
maintenance Assembly,integration

and verification

Suppliers

Figure 2 — Position of programme management related to system engineering a¢

Tradeoffs

Management of the systems engineering activities

General

bbjective of the maitagement of systems engineering activities is to achieve the requ

Planning

tem
eering

ign

tivities

red outputs
htrol, trade-
hases of the

Planning refers to the identification of the activities to be performed, their appropriate sequence and
resources needed for their accomplishment. This task consists of preparing the necessary technical
plans and complementary project planning information used to support the mission and the systems
engineering activities, and should include the following.

a)

b)

Implementation strategy: Define a strategy for implementing the mission/programme/ project and

the systems engineering activities as a basis for project technical planning;

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

accordance with the implementation strategy;

Schedule and organization: Define how the technical effort will be scheduled and organized;

© IS0 2017 - All rights reserved
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d) Work directives: Create work directives that implement the technical effort.

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 should

be used to determine:

a) definition of the progress and outcome metrics to be used;

b) progre T
accomplishments of the systems engineering activities;

c) progress against systems engineering activities: assess the progress of the system.develop
by comparing mission/programme/project required results against the outcomes'of‘the sys|
enginegring activities;

d) technicjl reviews: use technical reviews to evaluate the progress and “accomplishmen
accordance with the appropriate technical plans.

Leading indjcators (LIs) can be used to evaluate the effectiveness of specificspace systems engine

activities to| provide information about impacts that are likely to affect the space programme/pr

performanck objectives. LIs can be associated with system attributés, such as, process miles|
phases, disposition actions (opened, started, approved, incorperated, rejected, stopped, cl

overdue), m

hturity states (planned, interim, actual), priority levels (critical, high, medium, low), c

ment
tems

[s in

bring
oject
tone,
bsed,
husal

states (errof, customer request, external), impact levels (highy medium, low), classification typg¢ 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 fecisions. This task consists of performing trade-off analyses to provide decision makers

with recommendations, predictions of the Tesults of alternative decisions and other appropriate
information|to allow selection of the besticourse of action. This task should include:

a) identifyling the alternatives;

b) planning the trade-off anélysis: plan the availability of required resources, execution and|data
collectipn requirement$;Hexpected outcomes, defined conditions (triggers and rigor), level of
importdnce, objective,/schedule of tasks, selection criteria that will determine desirability
or undesirability vof an alternative, weighting factors for each selection criterion, mgpdels
(repres¢ntative @r)simulation) to be used in the trade-off analysis, and options to be analysed;

c) perfornming;the trade-off analysis: do appropriate effectiveness analysis activities to provjde a
quantitative basis for evaluating options, risk analysis activities to quantitatively or qualitatjively
assess the riskassociated with each option; collectand analyse data to determine the cost, scnedule,
performance and risk effect of each option on the system; evaluate options against selection
criteria and weighting factors and identify and define recommendations and communicate
recommendations and impacts to appropriate decision makers;

d) recordingoutcomes: record the analysis in the information database, including assumptions, 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

6
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from the plan, and to prevent anomalies relative to the systems engineering activities, and to ensure
necessary communications are successful. This activity should support:

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

b) 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;

c¢) information dissemination: ensure that required and requested information is disseminated in
accordance with the project plans and organization policies.

6 $ystems engineering management plan (SEMP)

The SEMP describes how the project will be technically managed. The SEMP, is\the dofument that
defirles to all project participants how the project will be technically.

The FEMP identifies what, when, where, by whom and how the activities are performed| It specifies
the qchedule for the development and the resources required. It is an\implementation plan for the
management of the performance of systems engineering activities, and the development of systems
engineering products. The SEMP should be aligned with the customerss Systems Engineering Plan (SEP).

Each|project should prepare an SEMP that addresses the requirements of this document and describes
the what, when, where, by whom, and how each is to be implemented.

The $EMP should include:
a) anorganization structure along with responsibilities for the systems engineering teany;
b) the major trades identified;

c) 43 schedule and list of resources required-for the systems engineering effort.

7 $ystems engineering management activities

7.1 | Management of stakeholder requirements analysis

The purpose of this activity is to manage the mission and the stakeholder requirementg analysis in
ordet to achieve the @xpected outputs in the space system project. This management actlivity covers
the identification 6f planning, assessment and control tasks to ensure the mission and |stakeholder
requfrements analysis process.

It assesses whiether the stakeholder requirements meet the expectations of the layout of the mission,
the required capability or the market opportunity. It also identifies if the customer ekpectations,
established by the mission need statement or capability definition, represent the problem space for
Systculo CIIS;IICCI ;115.

It creates leading indicators associated with the number of “requirements identified” and “requirements
approved”, and creates a measurement function to evaluate the performance of this activity, such
as examples provided in reference [10] or equivalent. The results are used to evaluate the stability
and adequacy of the stakeholder requirements analysis. Also, it can help to understand the level of
stakeholder collaboration across the system life cycle.

7.2 Management of system requirements analysis

The purpose of this activity is to manage the system requirements analysis 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 the system requirements analysis process.

© IS0 2017 - All rights reserved 7
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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 impact. It also creates a measurement function to evaluate the performance of this activity, such
as examples provided by Reference [10] or equivalent. 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 Mandgement of architectural design

pcted
ning,

The purpos
outputs in {
assessment

e of this activity is to manage the architectural design in order to achieve the-expg
he space system project. This management activity covers the identificatiofnof plan
and control tasks to ensure the architectural design process.

It assesses iff the architectural design of the system was established from its functional architeq
requirements allocation and technology selection.

ture,

It creates lg¢ading indicators associated with the interfaces and interoperability, data architedture,

safety and s
related pro
adequacy, r

regard to iniplementation and deployment of an architecture pregess that is based on an accepte
standards and guidelines. It defines score levels for each indicator, in order to providle an

of industry
understand

7.4 Mang

The purpos
order to acl
assessment

It assesses |
system leve
interfaces a

[t creates led
performanc
engineering
stability, ad

regards to inplementation and deployment of a detailed design process that is based on an accepts
standards and guidelines. It defines score levels for each indicator, in order to provide an

of industry
understand

ecurity standards to evaluate the effectiveness of this specific system engineering act
bramme/project objectives. It evaluates the architectufal design in terms of stal
sks, capability, time and budget. It also evaluates the maturity of an organization

ng of the level of organizational strategy and commitment to its architectural process

gement of detailed design

e of this activity is to manage the system, subsystems and components detailed desi
ieve the expected outputs in the.space system project. This process covers the plan
and control task to ensure the correct management of the architectural design.

whether the detailed desigh-was decomposed from the architectural design, into snj
abstraction, providing.a‘detailed specification for each component, thoroughly descr
nd functions provided-by-each component.

1ding indicators asseciated with organizational commitment, capability, plans and prod
metrics and-strategic direction to evaluate the effectiveness of this specific sy
activity related programme/project objectives. It evaluates the detailed design in ter}
bquacy, risks; capability, time and budget. It evaluates the maturity of an organization

h

ng of the level of organizational strategy and commitment to its design processes.

ivity
ility,
with
d set

eS.

bn in
ning,

aller
ibing

ucts,
stem
ns of
with
d set

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 expected in the space system project. This management activity covers, the identification of
planning, assessment and control tasks to ensure the assembly, integration and verification processes.

It assesses whether the assembly, integration and verification of the system were established 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,
such as examples provided in Reference [10] or equivalent. It is necessary to define a leading indicator
threshold for the analysis of the measurement function results, defining the acceptable value. The

© ISO 2017 - All rights reserved
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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. This management activity covers first, the identification of planning, assessment and
control tasks to ensure the validation process

Validation is performed for the benefit of the customers and users to ensure that the system functions in

the gxpected manner when placed in the intended environment. Validation confirms that
products at any position within the system structure conform to their set of stakeholder's
captlired in the concept of operations (ConOps), and ensures that any anomaliescdiscov]
validation are appropriately resolved prior to product delivery.

realized end
Xpectations
ered during

Planning to conduct the product validation is a key first step. The type of validation to e used (e.g.

analysis, demonstration, inspection, or test) should be established based on the form of the
product, the applicable life-cycle phase, cost, schedule, resources available and location o
product within the system structure.

It is|necessary to create leading indicators associated with<the completeness of tes
product and process validation in conformance with stakehelder expectations, numbe
and post-test corrective actions, validation environment (e.g*facilities, equipment, tools,
meaguring devices, personnel and operational conditions).ahd requirements validation to
effectiveness of this specific system engineering activity related programme/project obj
also hecessary to create a measurement function toxevaluate the performance of this acti
examples provided by Reference [10] or equivalent: The results are used to evaluate the s
adequacy of the validation process.

ork breakdown structures (WBS)

BS is part of the overall system-structure and provides a framework to help managg
ineering activities and products in terms of identifying products, processes and data, g
hge risks, enable configuration control and organize work packages, technical reviews

WBS is a means off Organizing system development activities based on system 4§
mpositions. Because)the WBS is a direct derivative of the physical and systems arch
| be considered.af output of the systems engineering process. The WBS establishes {
ework for the‘project: technical planning, scheduling, cost estimation and budgeti
scope of statements of work and contracts; developing documentation product
fication$. and drawings); and program/project status reporting and assessmen

rated-cost/schedule performance measurement).

spec
integ

The WBS should:

realized end
F the system

[ execution,

of pre-test
simulations,
bvaluate the
ectives. It is
vity, such as
tability and

> the system
rganize and
and audits.

ind product
itectures, it
he essential
hg; defining
5 (including
[ (including

1y
2)

define all the work necessary to complete the project;

information) and associated services;

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

be a product-oriented, hierarchical division (tree) of deliverable items (hardware, software and

The project WBS should contain the project's product breakdown structure (PBS), with the specified
prime product(s) at the top and the systems, segments, subsystems, etc. at successive lower levels.
At the lowest level are products such as hardware items, software items and information items (e.g.
documents, databases, etc.) for which there are cognizant engineers or managers.
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As part of the process of ensuring an adequate WBS has been created, the following activities are

required:

of this specific system engineering activity related programme/project objectives.

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

Create a measurement function to evaluate the performance of this activity, such as examples

provided by Reference [10] or equivalent to evaluate the effectiveness of the WBS related
programme/project objectives. Itis 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.
9 Phasing, scheduling and recursivity
One of the flundamental concepts used for the management of major systems is the program/project

life cycle, which consists of a categorization of everything that should be done to accomplish a pro
or project ipto distinct phases, separated by key decision points (KDPs). Decompesing the prog

project life d

Scheduling
processes.
communicaf
might affect
and establig
interfaces a
spans for ac
monitoring
help ensure
of interdepgq
cost accounf

There are t}
manageme
processtot
Recursive if
next lower
structure. T
initializing
implement 3
to integrate
assembled, Y
ensure that
criteria.

ycle into phases organizes the entire process into more manageable/pieces.

s an essential component of planning and managing the activities of system engine
The process of creating a schedule provides a standard(method for defining
ing what needs to be done, how long it will take and how_each element of the project
other elements. Scheduling starts with defining the teehnical content of project actiy
hing the project logic, i.e. the sequence in which activities are to be accomplished an
nd interdependencies of the various activities. Oncé the project logic is established,

bf schedules at various levels is necessary in the evaluation of progress and problems a
efficient flow among interrelated activities.For any given project, there will be a hierg
ndent schedules ranging in detail from the top-level program schedule to the indiv|
schedules.

bram
ram/

Pring

and
'WBS
yities
d the
time

Livities and event dates can be applied to developthé project schedule. The preparation and

nd to
rchy
idual

iree sets of common technical precesses: system design, product realization and tec

e same product or set of products to correcta discovered discrepancy or non-conforma
defined as adding value te the system by the repeated application of processes to d
layer system products(or~to realize next upper layer end products within the sy

concepts of the system to a level of detail concrete enough that the technical tean;

product from the)information. Then, the processes are applied recursively and iterat
the smallest product into greater and larger systems until the whole of the system has
rerified, vatidated and transitioned. The system engineering management should be us
the repeating application of the processes meet its specification and satisfy phase su

n
t. These processes are used both.iteratively and recursively. Iterative is the applicatioh{'

ical
of a
ces.
Psign
stem

he technical processes-are then applied recursively and iteratively to break down the

| can
ively
been
ed to
Ccess

10 Budg

ingand resource planming

Budgeting and resource planning involve the establishment of a reasonable project baseline budget
and the capability to analyse the impact of changes to that baseline resulting from technical and/or
schedule modifications. The management of system engineering activities involves the corrective and
preventive actions taken to ensure that the project is performing according to plans and schedules and
within projected budget and resources.

The project’s WBS, baseline schedule and budget should be viewed as mutually dependent, reflecting
the technical content, time and cost of meeting the project’s goals and objectives. The budgeting process
needs to take into account whether a fixed cost cap or cost profile exists.

10 © IS0 2017 - All rights reserved


https://standardsiso.com/api/?name=ba4d7036b193d14753f4da4c4faaa4af

ISO 18676:2017(E)

11 Status reporting and assessment

11.1 General

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

11.2

Cost

repo
etc.),

tech

state

incl
can

In or]

prov
activ
defin

11.3

Projg

reso
cost

path
is neg
inter
in de
logic

The

For ¢

acCco

integ

€ostassessmrents

is of vital interest to all levels of management and is an integral part of finarcial 1
Fts. Costs are defined by cost element (direct or indirect), function (engineering, ma

nical and schedule reports at the prescribed WBS level and with thecontractor’
ment. Direct costs are those costs that can be identified to a specific contract. These co
e direct labour, material, purchased equipment, travel, etc. Indirect costs are thos
t be identified to a specific contract but are required for contract.performance.

der to conduct a cost assessment, the following should be corisidered:
Create leading indicators associated with budget measures, costs and prices.

Create measurement functions to evaluate the performance of this activity, such
ded by Reference [10] or equivalent to evaluate thie cost performance of the system
ities. Itis necessary to define a leading indicator threshold for the result of the measurem
ing the acceptable value. The result is used to-evaluate the stability and adequacy of the

Scheduling assessments

ctwork should be planned, scheduled and authorized at the cost accountlevel. For each ¢
Wirces are specified (material, manpower) and a firm schedule established. The interde
nccount schedules should betcléar and be supportive of the overall project schedule.
should be defined and monitored. The preparation and monitoring of schedules at v:
cessary in the evaluation of progress and problems and to help ensure efficient
related tasks. For any given project, there will be a hierarchy of interdependent sched
tail from the top:level programme schedule to the individual cost account schedy

WBS gives this hierarchy of schedules structure, which to a large extent is a hierarchy

ach WBS element from project level through system, subsystem, assembly, compone
int level, there should be a corresponding schedule, the total collection of which c
rated‘interdependent set.

1

hlly supported by sub-tier schedules and, in turn, compatible with the next higher leve].

hanagement
hufacturing,

and WBS element. It is imperative that the contractor’s cost reports aré eompatilple with the

5 disclosure
bts normally
e costs that

s examples
engineering
ent function,
costs

ostaccount,
pendence of
The critical
irious levels
flow among
iles ranging
les. Each is
I

of products.
nt, and cost
omposes an

In order to conducta scheduling assessment, the following should be considered:

Create leading indicators associated with plan schedule and actual schedule.

Create a measurement function to evaluate the performance of this activity, such as in
provided in Reference [10] or equivalent to evaluate the schedule performance of

the example
the system

engineering activities. 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 stability

and adequacy of the schedule.
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11.4 Performance assessments

The technical plans (e.g. SEMP, review plans) provide the initial inputs into the technical assessment
process. These documents will outline the technical reviews/assessment approach as well as identify
the technical measures that will be tracked and assessed to determine technical progress.

In order to conduct a performance assessment, the following should be considered:

Create leading indicators associated with progress towards meeting the measures of effectiveness

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

Create 1
a leadin
value. T|
enginee

11.5 Risk
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12 Reviey

12.1 Gene

heasurement functions to evaluate the performance of this activity. It is necessary to\d
g indicator threshold for the result of the measurement function, defining the accep
he result is used to evaluate the overall performance or specific performance‘of-a sy
ring process.

hssessments

5 are inherent in space projects. An important function of project myrahagement is to ma
to minimize the impact upon the project implementation. Risk\management include
Fities of risk identification, risk assessment and risk mitigation: Risk identification b
s during the formulation process. As concepts are defined@nd technology assessed, ce
5 become apparent. Generally, items are identified as risks if events can prevent the pr
g its performance, cost or schedule goals.

jagement should ensure that the team participates in the identification of project
ba of expertise and quantifies the impact upen“the project. Risk assessments shou
ontinuously to identify the risks to a program due to technology considerations (i.e|
terials, processes, operating environments), availability of vendors, potential sy
ure modes, schedule optimism, marginallocation and requirement stringency.

e risk assessment, the following should be considered:

ading indicators associatedwwith risk such as probability of risk occurrence (quantit

;fative), impact of risk occurrence, criticality and risk treatment actions.

measurement functien to evaluate the performance of this activity, such as in the exa
d in Reference [10]or-equivalent. It is necessary to define a leading indicator threshol
It of the measuremiént function, defining the acceptable value. The resultis used to eva
| and impact of the risk in the system.
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The reviews inform the decision authority as to the readiness of a program/project to proceed into
the next phase of the life cycle. This should be done for each milestone review and is tied to a KDP
throughout the life cycle. For KDP/milestone reviews, external independent reviewers known as
standing review board (SRB) members evaluate the program/project and, in the end, report their
findings to the decision authority.

For a program or project to prepare for the SRB, the technical team should conduct their own internal
peer review process. This process typically includes both informal and formal peer reviews at the
subsystem and system level. The intent and policy for reviews, audits and KDPs should be defined during
the feasibility phase or in the preliminary definition phase and described in the program/project plan.
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12.2 Review

The purpose of a review is to furnish the forum and process to provide program management and
their contractors assurance that the most satisfactory approach, plan or design has been selected; that
a configuration item has been produced to meet the specified requirements; or that a configuration
item is ready. Reviews help to develop a better understanding among tasks, project participants, open
communication channels, alerts and management to fix problems and provide alternatives for solutions.

Reviews are intended to add value to the project and enhance project quality and the likelihood of
success.

Ty picatactivities performed-fortechnicalreviewsinclude:

a) identifying, planning and conducting phase-to-phase technical reviews;

b) ¢stablishing each review’s purpose, objective and entry and success criteria;
c) ¢stablishing the makeup of the review team;

d) identifying and resolving action items resulting from the review. Project reviews generally fall into
three categories:

1) those associated with discharging design, develgpment, delivery and |[operational
responsibilities;

3

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.

Each| project should define the specific reviews~in the project plan. The project reviews should be
aligned with the associated program 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, willfbe required
depejnding on the specific project and the life cycle stages. These reviews inform if a program/project is
ready to proceed into themext phase of the life cycle. This is done for each milestone review and is tied
to a KDP throughout thétife cycle. The main technical reviews that should be considered arje as follows.

b)
fined for the system and the project plan and to enstire that the

D vV - Y Jue a

c) Preliminary design review (PDR): the purpose of this review is to demonstrate that the design
meets all system requirements with acceptable risk and within the cost and schedule constraints
and establishes the basis for proceeding with detailed design.

d) Critical design review (CDR): the purpose of this review is to demonstrate that the maturity of the
design is appropriate to support proceeding with full-scale fabrication, assembly, integration and
test and that the technical effort is on track to complete the flight and ground system development
and mission operations to meet mission performance requirements within the identified cost and
schedule constraints.

e) Qualification review: the purpose of this review is to confirm that the verification process has
demonstrated that the design, including margins, meets the applicable requirements and also to
verify the acceptability of all waivers and deviations.
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