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reword

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

In the foreseeable future, urban density is likely to increase, resulting in further urbanization
complexity. From this perspective, a “smart community” approach is an important concept to address
the urban challenges by integrating different forms of infrastructures in a rational and efficient manner.

An important aspect of a smart community is integrating infrastructures as “a system of systems”.
In addition to that, smart community has various stakeholders including users, and each smart

community infrastructure has an extended scope lifecycle (See Figure 1). A major benefit of a sys
of systems is that the sector specific performance of all infrastructures can be validated with regar

tem
dto

their contrfibution to the overall goals of a community. As a result of this validation, these goals ¢afh be
adapted arld improvement targets for each infrastructure can be derived. Thus, an intended concejt of

a smart community being validated and updated through its lifecycle concerning the integnation
operation ¢f smart community infrastructures is realized efficiently at all times (See Figufe 2).

Until now,|it has not been possible to ensure consistency across infrastructure types to meet

and

the

requiremepts for smart community infrastructures as owners have focused.On just assemblfing

solutions tp each subsystem of infrastructures. In order to ensure consistency.of‘the specificatio
smart community infrastructures as a whole, firstly, functions of each subsystem need to be clari
and arranged based on the needs for a smart community, and secondly,«thé perspectives of var
stakeholders and lifecycle of infrastructures need to be considered.

h of
fied
ous

To solve the above issues and realize well-functioning smart community infrastructures as a whole,
infrastrucfure development and operation processes are expected to include a common framework, as

described in ISO/TR 37152, composed of three elements (See Figure 3):

— element (A), allocation of consistent specification requiféments to each component of a system
validation of the allocating procedures;

and

— element (B), specification requirements associated with interaction and adoption of adeqyate

measujres into planning and operation;

— element (C), process to facilitate informatioh sharing and communication among stakeholders.

On conducting the study, it was found that each stakeholder will have various benefits through applying

this frameyvork. (See Clause 5)

This docurpent provides the guideline to realize element (A), providing guidelines for specificatio

n to

ensure consistency of smart eotamunity infrastructure and to adopt adequate measures into planing

and operatfion. Part 1 is about‘€lement (B).
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Figure 2 — Workflow of a system of systems concerning integration and operation of smart
community infrastructures
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Framework for integration and operation of smart
community infrastructures —

Part 2:
Holistic approach and the strategy for development,

0
i

1
Thi

multiple infrastructures, between infrastructures and stakeholders, and-between infrastru

the

Itd
con,

Thd
Smd

plapners and investors of major new infrastructure:developments.

Thd
an ¢
on

m

nfrastructures

Scope
5 document describes the interactions of smart community infrastructures (interactior

external environment).

bscribes the framework (a set of processes and methodologies) for these interactions to
Kistency of smart community infrastructures is well identified and managed.

rt community infrastructures can be designed and developed at the same time. This is

second is for the brown field site and builds;on the first and will support efficient man
bxisting urban area by taking into accountithe increasing interdependencies of the infrg

1s between
ctures and

ensure the

re are two potential use cases for this document. Thefirst is for the green field site, where all the

of value to

hgement of
structures

bach other and the way they should be(managed as a system of systems. This document will also

take into account accelerating technologieal and environmental changes.

Singe this framework aims to ensuré the consistency among different systems consistinfg of smart
conpmunity infrastructures, thetscope of this document does not overlap with any existing works that
are|developed or being developed at the existing TCs addressing issues at individual infrjastructure
levgl.

NOTE This document-déscribes a management case (not a management system), i.e. specific prpcesses that
an drganization needgto-follow in order to meet specific objectives of this document.

Thd
con

Normative references

following documents are referred to in the text in such a way that some or all of th
Stitutes requirements of this document. For dated references, only the edition cited 3

pir content
pplies. For

un

ated references the latest edition of the referenced document [inrlnding anv amendmen

s) applies.

[SO 37155-1:2020, Framework for integration and operation of smart community infrastructures — Part 1:
Recommendations for considering opportunities and challenges from interactions in smart community
infrastructures from relevant aspects through the life cycle

3

For

Terms and definitions

the purposes of this document, the following terms and definitions apply.

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

[SO Online browsing platform: available at https://www.iso.org/obp
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— IEC Electropedia: available at http://www.electropedia.org/

31
risk
effect of uncertainty on objectives

Note 1 to entry: An effect is a deviation from the expected — positive and/or negative.

Note 2 to entry: Objectives can have different aspects (such as financial, health and safety, and environmental
goals) and can apply at different levels (such as strategic, organization-wide, project, product and process).

Note 3toe fry- Risk is often characterized l‘\y refoeronce to pnfnnf‘ia] events and cOonseqUences,ora combination

of these.

Note 4 to entry: Risk is often expressed in terms of a combination of the consequences of an evenf)(inclufling
changes in dircumstances) and the associated likelihood of occurrence.

Note 5 to enptry: Uncertainty is the state, even partial, of deficiency of information related to,vunderstandinlg or
knowledge pf an event, its consequences or likelihood.

[SOURCE: SO 31000: 2018, 3.1, modified — Notes to entry have been revised.]

3.2
verificatign
confirmatipn, through the provision of objective evidence, that spécified requirements have Heen
fulfilled

Note 1 to efptry: The objective evidence needed for a verification can'be the result of an inspection or of other
forms of defermination such as performing alternative calculationsir reviewing documents.

Note 2 to enftry: The activities carried out for verification are-Sometimes called a qualification process.
Note 3 to enftry: The word “verified” is used to designate the corresponding status.
[SOURCE: SO 9000:2015, 3.8.12]

3.3

validatio
confirmatipn, through the provision®fjebjective evidence, that the requirements for a specific intended
use or application have been fulfilled

Note 1 to enfry: The objective eyvidence needed for a validation is the result of a test or other form of determination
such as performing alternative-calculations or reviewing documents.

Note 2 to entry: The word/validated” is used to designate the corresponding status.
Note 3 to enftry: The'use conditions for validation can be real or simulated.

[SOURCE: [S09000:2015, 3.8.13]

3.4
developer
organization that is responsible for the development and operation of a smart community by organizing
smart community infrastructures (3.13) in whole, or in part

Note 1 to entry: A developer may order operators (3.6) to operate and maintain smart community infrastructures.

Note 2 to entry: The roles of 3.4, 3.5, 3.6, 3.10, 3.11 and 3.12 can sometimes be performed by a single organization.

EXAMPLE Private developer, municipality.
[SOURCE: ISO 37155-1:2020, 3.4]
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3.5
infrastructure owner
organization that owns community infrastructure that is, or could be, smart

Note 1 to entry: An infrastructure owner may order operators (3.6) to operate and maintain smart community
infrastructure (3.13).

Note 2 to entry: 1 to entry: The roles of 3.4, 3.5, 3.6, 3.10 and 3.12 are sometimes be performed by a single
organization.

EXAMPLE Owner of railway tracks, owner of sewage lines, municipality.

[SOPRCE: ISO 37155-1:2020, 3.5]

3.6
opgrator
orghnization that is responsible for operating and maintaining community infrastructurg that is, or
could be, smart

Note 1 to entry: An operator may order service providers (3.7) to supply a part-of er the whole smar{ community
infrastructure(s)(3.13).

Not¢ 2 to entry: The roles of 3.4, 3.5, 3.6,3.10, 3.11 and 3.12 can sometimesbe performed by a single ofganization.

Note 3 to entry: Service provider is included in operator. Operator iicludes service providers.
EXAMPLE Railway operator, power utilities.
[SOPRCE: I1SO 37155-1:2020, 3.6]

3.7
seryice provider
organization that is responsible for suppling a part of or the whole smart community infragtructure(s)

(3.13)
EXAMPLE System integrator, component supplier, ICT vendor.
[SOPRCE: I1SO 37155-1:2020, 3.7]

3.8
confsultant
orghnization that consults, advises on or creates solutions, and assists developers (3.4), infrastructure
owners (3.5), operaters (3.6), service providers (3.7), community authorities (3.9) or invedtors (3.11)
utiljzing its expertise, through development, operation and maintenance of smart [community
infrpstructure (3513)

EXAMPLE Civil engineering firm, urban design engineering firm.

[SOPRCE:ISO 37155-1:2020, 3.8]

3.9

community authority

organization that develops and maintains regulations to ensure safety, quality, and other important
performances of smart community infrastructure (3.13)

EXAMPLE Governmental agency, a municipality or its counterpart organization for rural areas.
[SOURCE: ISO 37155-1:2020, 3.9]

3.10
regulator
agency or organization that supervises particular utilities with regards to regulations

Note 1 to entry: The rolesin 3.4, 3.5, 3.6,3.10, 3.11 and 3.12 can sometimes be performed by a single organization.

© IS0 2021 - All rights reserved 3
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EXAMPLE Governmental agency.
[SOURCE: ISO 37155-1:2020, 3.10]

3.11
investor
organization that invests in development of smart community infrastructures (3.13)

Note 1 to entry: The roles of 3.4, 3.5, 3.6, 3.10, 3.11 and 3.12 can sometimes be performed by a single organization.

EXAMPLE Development bank, commercial bank.

[SOURCE: IISO 37155-1:2020, 3.11]

3.12

lender
organizati¢n that lends to developers (3.4), infrastructure owners (3.5) and operatorsi{3.6) of smart
community infrastructure (3.13)

Note 1 to enfry: The roles of 3.4, 3.5, 3.6,3.10, 3.11 and 3.12 can sometimes be performed by-a single organization.

EXAMPLE Development bank, commercial bank.
[SOURCE: IISO 37155-1:2020, 3.12]

smart compmunity infrastructure
community infrastructure with enhanced technological performance that is designed, operated, pnd
maintained to contribute to sustainable development and resilience of the community

[SOURCE: IISO 37155-1:2020, 3.13]

3.14

people in $smart community
users or potential users of smart communityyinfrastructures (3.13), who should be considered as
important gtakeholders

[SOURCE: SO 37155-1:2020, 3.14]

4 Understanding of smart community infrastructure layers

4.1 Smart communityjinfrastructure system layer

This subclquse shall-bereferred to ISO 37155-1:2020, 4.1.

4.2 Smart community infrastructure layer

This subcl

)

4.3 Smart community sub-infrastructure layer

This subclause shall be referred to ISO 37155-1:2020, 4.3.

5 Benefits of applying this document

5.1 General

This clause describes the main benefits that each stakeholder will have through applying this document.

4 © IS0 2021 - All rights reserved
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5.2 General benefits
Application of this document will help stakeholders to

a) estimate cost of operation and maintenance in the project planning and budgeting in the initial
phase,

b) identify issues and activities through the whole life cycle and take it into account as much as
possible in planning and budgeting activities,

c) facilitate the allocation and understanding of responsibility related to the issues and activities
among staketotders;

d) |integrate infrastructures as “a system of systems”, for optimizing the operational efficigncies,

e) |achieve efficient allocation and optimization of energy and material resources, human|resources,
and capital,

f) |reduce CO, emission and environmental loads, as a result of efficient aHoeation and optimization of
energy and material resources, and

g) |[facilitate coordination and cooperation between stakeholders.

5.3| Benefits for community authorities
Application of this document will help stakeholders to

a) |[facilitate identifying opportunities for synergies dnd identifying risks associated with ifteractions
between multiple smart community infrastructures,

b) |facilitate developing regulations, which ateelated to infrastructure and community agtivities, by
utilizing risk information for ensuring saféty and security of the community,

c) |achieve cost efficiencies, and

d) |evaluate the benefits of the different types of infrastructure in a more holistic manner.

5.4| Benefits for investors/or lenders
Application of this document will help stakeholders to
a) |decide to invest/loan based on identification of risks at earlier point, and

b) |monitor project status to watch for investment/loan control.

5.5/ Benefits for developers, operators and infrastructure owners

Application of this document will help stakeholders to

a) achieve high efficiency and quality of the entire smart community infrastructures,

b) facilitate effective procurement management and efficient project management by preventing
reworks due to inconsistency or mismatches among components,

c) facilitate accountability for conformity with objectives and needs for infrastructure development,
d) achieve efficient operation and maintenance of smart community infrastructures, and

e) provide effective risk management from perceived hazards and disruptions.

© IS0 2021 - All rights reserved 5
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5.6 Benefits for service providers

Application of this document will help stakeholders to:

a)

clarify system requirements for the service providers; and

b) provide a means for efficient project management as well as accomplishing accountability for
how much the system contributes to meeting the objectives and needs for smart community
infrastructures development.

5.7 Ben

Application of this document will help stakeholders to

a)

b)
‘)

d)

efits for people in smart communities

facilitdte active engagement as an important stakeholder in planning and operating .proce
through, e.g. data sharing and user data acquisition,
achiev cost effective smart community infrastructure financially acceptable for the users,
enhange the quality of life due to more effective and reliable infrastructure performance as a wh
and
avoid dlisruptions to citizens’ lives when constructing smart community infrastructure, which
be achlieved by optimized construction plan in which interactiens*between the construction
citizens are considered.
Benefits for investors/lenders Benefits for people in smart communities
a. Decide to invest/loan at . Active engagement in planning and
earlier point. operating processes.
b. Monitor project status to b. Achieve smart community
Benefits for community watch for investment/loan, infrastructure financially acceptable
authdrities control. for the users.
c. Enhance quality of life.
a. Identify opportunities for d. Avoid disruptions to citizens’ life when
synergies and risks on constructing smart community
irfteractions. Investors/ infrastructure.
b. Dgvelop regulations by ) Lenders
ufilizing risk information. Community Peoplei "
authorities €oplé In smar
communities
Benefits for service providers

a. Clarify system

b.

—

q

(7]

quirements for the
rvice providers.

Benefits for

bSesS

ole,

can

and

Athieve efficient preject : developers/operators
njanagement / Accoimplish ord Services
E rders . . -
agcountabilityferthe . a. Achieve high efficiency and \
systems. Developers/ quality of the entire
A Service providers Operators infrastructures.
b. Facilitate effective procurement
%e‘hefits in general management and project
Estimate cost nfnpararinn and manag tinthe prnjnrr ?Ianninﬁ and managem°“*
budgeting in initial phase c. Facilitate accountability for
. Identify issues and activities through the whole life cycle. conformity with needs for
[ Facilitate the e.llllolcation and understanding of responsibility related to the infrastructure.
issues and .aC'thItleS among Stakeho'ldfers.. . d. Achieve efficient operation and
d. Achieve efficient allocation and optimization of energy and material .
. maintenance of smart
resources, human resources, and capital. ity inf
e. Reduce CO2 emission and environmental loads. Iy i IS ERres,
f. _Facilitate coordination and cooperation between stakeholders.

Figure 4 — Benefits of applying this document
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6 Life cycle phases of smart community infrastructure

6.1 General
This clause describes the life cycle phases of smart community infrastructure and provides examples of

the activities that can be conducted in each phase. The purpose of this clause is to share the examples of
the activities, not to define or rule the activities that should be conducted, in each phase.

6.2 Initiation (phase 1)

6.2{1 Smart community concept (phase 1-1)

Thif is the phase mainly for developing smart community concept.
In this phase,

a) |developers clarify the development background,

b) |consultants defining the concept clarify the current state of and the needs for the target gommunity
(or area) through investigations, and

c) |developers decide the scope of the project (e.g. needs to be satisfied) and develop the bafic concept
of the smart community as a whole.

d) |developers or consultants advise different stakehelders on potential concepts or fconceptual
solution and their impact - both positive and negative.

NOTE Citizens can be involved in the development,atthis phase.

Traffic quantity \ \/kjﬁ
e pedestrian(people/h) \ g‘

e vehicle(cars/h)

Interactions with
adjacent/other cities
including rural areas
e coming and going of

environment people
e ground -\ ¢ purchase and sale of
c.) electricity

e proportion of wastes

stra.‘@

° 3% € %@Q disposed in the adjacent
A@) ding risk %@ city
- ==
= — /L
Site owners | XX Factory of XX XX company Individually owned
Company residential district

Figure 5 — clarifying the current state of the target area
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The aims and objectives of developing
smart community

(1) Zero environmental load

« The city’s energy demands should be mainly
filled by renewable resources.

« Zero emission electricity.
etc.
(Z} 1 i‘l')l’\le fev thao aldaorlv aut‘ thao

physically disabled

(3) Resistant to extreme weather and
disasters

Figure 6 — Example of a smart community concept

6.3 Design of target infrastructures (phase 2)

6.3.1 Baksic concept (phase 2-1)

This is thg phase mainly for developing, in accordance with its smart community concept, a bpsic
concept of pmart community infrastructure.

In this phape,

a) developers or consultants defining'the basic concepts clarify the goals of the infrastructures ps a
whole pnd the approaches to acliiéve them,

b) the consultants develop a listyof possible critical risks from the basic concept, and

c) the depelopers or consitants are expected to find synergies between different infrastructyres
needs pnd goals and‘suggest concepts, platforms solutions that are common or reusable for njore
than ope infrastructure.

NOTE1 The infrastructure systems are not necessarily decided at this phase.
NOTE 2  At-some stage in the process, the consultants will need to be selected in general. The seledtion

criterion focuses on the consultant’s qualifications to undertake the project and not the price for their services.
Consultants with a proven history on such projects are critical. Quality based selection (QBS) methods are used.

NOTE 3  Citizens can be involved in the development at this phase.
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objectives of

Basic concept
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developing smart

Goals of the

Approaches to achieving

Image

( frz(r’r‘l“l;‘l‘lggét{_ 1) infrastructures as a whole the goals
(1) Zero (1-1) CO, emission of Renewable resources that

environmental
load

(2) Livable for

infrastructures:
0 tCO,/year

(2-2) Accessible

cover most of the energy
demands

A zero emission transport

the elderly shobbi ¥ infrastructure that users
pping markets and
hocnitale far the elderlv - Cal.'l fre’el)r/rchoose where to
& ” gelon/oll.
(§ Resistant 31)R f Robust geostructures and
to extreme L (3-1) Recovery o highly redundant
wkather and ! lifelines within 14 days o o/ S——
dikasters !
Figure 7 — Example of a basic concept
6.3{2 Basic plan (phase 2-2)
Thif is the phase mainly for developing, in accordance with(its basic concept, a basic plan of smart
conmimunity infrastructure.
In this phase,
a) |developers and consultants defining the basic plan are expected to find solutions that dre offering

horizontal approach that are common or:teusable for different infrastructures, e
exchange or umbrellas monitoring ,and control of different infrastructures

the developers or consultants clarify, infrastructure combinations to achieve the basic c

private company operdtes by the PPP scheme), and

the consultants .jdentify interfaces with external/existing infrastructures and co
assessment reldted to the interfaces.

b)
c)
system,
d)
e)
NOTE 1

Citizens can be involved in the development at this phase.

hable data

bncept,

the developers or consultants clarify fundamental specifications of functions for each infrfastructure

the developers select thé infrastructure owner or operator of each infrastructure syqtem (e.g. a

nduct risk
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Ex. A zero-emission transport 7
infrastructure that users can freely
decide where to get on/off.

most of the energy demands

Ex. Renewable resources that cover

Light Rail Transit (for middle \ Solar Photovoltaics system
distance transport) - [Specification examples ]
[ Specification examples ] \ N . Covers 30% of the energy
« Available for everyone, every demand in the city
purpose
« Covers every commuters from

A to B at peak times

Ex. Robust geostructures and
highly redundant infrastructure

¢ No stress from transfer

¢ No mutual interference

rctinn ctraat licht
e e

Self-driving Electric Vehicle
taxi (for short distance
transport)

system
[Specification examples]

* Monitors city surface and
sends the data to the central
control centre, during normal
and emergent operation

[ Specification examples ]

« Everyone can freely choose
whe e to get on/off

« Financially available for anyone

Figure 8 — Example of a basic plan

6.3.3 Fupdamental design (phase 2-3)

This is thg phase mainly for developing, in accordance with its baSsi¢ plan, a fundamental desig
smart community infrastructure.

In this phape, consultants developing fundamental design;

a) clarifylexternal (quantified) specifications of each infrastructure system (the system composi
is not mecessarily identified),

b) clarify] important specifications such as the fee standard and CO, emission level of &
infrasfructure system, or whether it is self-driven or not,

c) presentnecessary operation and maintenance activities after built or installation phase so that
plannihg can include the whole project lifecycle cost, or total cost of ownership, and

d) condugtrisk assessment according to the fundamental design.

fion

ach

the

[Specification examples ]

S~ NY \NVAINYY
Light Rail Transit Qﬂ@o \\ %% Solar Photovoltaics system
75@ % N % [Specification examples ]

e Accessible from anywhere in the « Supplies more than xx MW from
city within 15 minutes ﬂ ““ 9am to 6pm

« Carries more than 3,000 pecple/h « Recovers 80 % within 36 hours
fromAtoB after intensity 6 upper earthquake

« Able to gePon the LRT . o S Multifunction street light
\vithin 40 minutes after / : ¢
system

jeteifig off the EV taxi -\ 7 \‘\‘\"'A [Specification examnles ]
q

f-d . hicl ‘—@,.‘N « Monitors more than 90 % of the city
Self-driving Electric Vehicle taxi ‘ | ; x surface by surveillance cameras
/T e

[Specification examples ] ‘  Supplies communication

H | | ===
« Able to get on within 10 minutes 4 D " environment with more than xx
after reserving by a smartphone \ , - MB/sec
: “‘ WS- . Keeps 80 % of the city surf
« Cheaper than $5 per kilometre % = eeps o of the city surface
UD DDQ/& brighter than xx Ix

—

Figure 9 — Example of a fundamental design

6.3.4 Tendering (phase 2-4)

This phase is mainly about deciding the winning bidder.
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In this phase, developers conduct bidding, select the winning bidder, and pass the order.

NOTE1 In this phase, developers with support from consultants can select most appropriate bidding
procedure.

NOTE 2  This phase can be about framing the contract for the delivery of the project. In general, consideration
is given to the most appropriate procurement model for the specific project; selection processes for choosing
bidders which focus on their qualifications, experience, and ability to successfully achieve the projects goals,
rather than just price.

6.3.5 Implementation design (phase 2-5)

Thip is the phase mainly for developing, in accordance with its fundamental design, impl¢mentation
desjgn of smart community infrastructure.

In this phase,
a) |winning bidders (operators or service providers) clarify implementation, designs, and

b) |consultants developing implementation design conduct risk assessment accordipg to the
implementation design.

Self-driving EV taxi 7@0 WX Multifunction street: light
[ Specification examples] 7@ % 8 ?‘l system

Q R [ Specification examples ]

« Two-seater car x 300 cars/km?

¢ $5/km for the elderly and $7/km for % * XX Company’s YY cameras for
others : N surveillance cameras.
« Able to call the nearest one using a D ! ¢ One lamppost illuminates
smartphone A@ 250 m?
e « 12 LED light bulbs (10 W) per

w - ’ p=C @Q lamppost
| N\
' E Yy, n x \

External design

‘{:tan S & & '. §

[ Specification examples related to Qé < 'd' -J /V A %Qmﬁ I1 2 E 9'%‘*
interactions ] % D@ ° Ij

=

» Each taxi stand is accessible from each ‘
LRT station by xx degrees slope.

» Each LRT station has space for more ’C |
than five taxies External design

Figure 10 — Example of implementation design

6.4 Construction and assessment (phase 3)

6.4]1 Manufacturing, construction, and installation (phase 3-1)

Thif is-the phase for manufacturing, construction, and installation of smart community infrjastructure
in actordance witthrits Tmplenentatiom desig

In this phase, service providers construct smart community infrastructure components and construct
and install smart community infrastructure in accordance with the designs.

6.4.2 Individual and combination tests and validation (phase 3-2)

Thisis the phase forindividual and combination tests and validation of smart community infrastructure.
The target of individual tests is a specific component, a subsystem or a system of smart community
infrastructure. Through individual tests, it is determined whether the component, subsystem or
system meets specified requirements. The target of combination tests is the combination of multiple
components, subsystems, systems or smart community infrastructures. Through combination tests, it
is determined whether these combinations meet specified requirements.
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In this phase,

a) service providers and/or third parties conduct individual tests of infrastructure components and
systems and combination tests of infrastructure systems, and

b) developers, infrastructure owners, and operators accept or reject, based on the test results, the
components, subsystem, systems, or smart community infrastructures.

Individual tests of infrastructure Combination tests of
components and systems infrastructure systems

r— 1. .ot c Yy . |
LCXdIIPIE LESL ILELILS 10U LV WdXIS 4

[Example test items for EV taxis ]

* Whether a user can get in a taxi
 How properly the self-driving system within 10 minutes of booking.
functions. e Whether the taxies can reach the

passengers at a taxi stand within

10 minutes.

* Howv properly the smartphone
reservation system functions.

* The tests will be conducted in the

NS . * The tests will be conducted at real
suppliers’ sites or their test courses.

sites or by simulation.

Figure 11 — Example of individual and combination tests and validation

6.4.3 Overall assessment of smartccommunity infrastructures as a whole (phase 3-3)

This is the[phase for overall assessment of smart community infrastructures as a whole. The purgose
of the assessment is to determinhe whether the design and construction of the smart commuhity
infrastrucfures as a whole-have met the goals set as part of the basic concept of smart commuhity
infrastructfure at phase 21

The assessment will be-conducted at the direction of the developer, infrastructure owner, or operatpr.
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Overall assessment

(Conformity assessment for the goals
of the infrastructures as a whole)

[Example of assessment items])

e Whether the infrastructures are
realizing zero emissions.

» Whether an old person can go to
hospital by him /herself.

6.5
Thi

Int

* The tests will be conducted in real
site or by simulation.

Figure 12 — Example of overall assessment of smart community infrastructure as a whole

Operation and maintenance (phase 4)
5 is the phase mainly for operation anddnaintenance of smart community infrastructure
his phase, the operator of each inftastructure system

conducts operation and maintenance according to the plans which includes whse
information gathered fromsmart community infrastructure in order to introduce preve
or predictive maintenance‘and lower the cost and increase safety,

operates assessment-and response to system errors of smart infrastructure,
addresses therisKs that arise (or that are newly identified) in the operation,
undertaking'mid-course corrections, and

introducing improvements in the design and operational systems for the future.

n possible
ntive and /

6.6

Redevelopment and rehabilitation (phase 5)

This is the phase mainly for redevelopment and rehabilitation of smart community infrastructure.

In this phase, developers

a)

b)

develop plans which include when possible information/data gathered from smart infrastructure

in order to introduce controlled lifetime extension and reduce cost and increase
redevelopment or rehabilitation of smart community infrastructure, and

safety for

conduct redevelopment or rehabilitation of smart community infrastructure in accordance with

the plans.

NOTE Adaptation, modification and conversion of smart city infrastructures are included in

redevelopment.

© IS0 2021 - All rights reserved
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6.7 Decommissioning (phase 6)

This is the phase mainly for decommissioning of smart community infrastructure.

In this phase, developers

a) use and analyse data collected from smart infrastructure in order to perform decommissioning in

the mo

st cost-efficient and safe way,

b) develop plans for decommissioning of smart community infrastructure, and

) condu¢tdecommissioningofsmartcommunityinfrastructure-inaccordance-with-the plans.
NOTE 1 itizen’s involvement is effective to develop decommissioning plan.
NOTE2  The government can contribute to form the infrastructure for the data utilization.
7 General process to ensure consistency
7.1 General
This claus¢ describes the general process to ensure consistency in order to achieve effective pnd
efficient ddvelopment, operation and maintenance of smart communijtyinfrastructures.
7.2 Progess overview
The procegs to ensure consistency should be based on a ‘¥ process” as presented in Figure 13. [The
“V process| ensures that a concept of a smart community,is being realized by verifying accomplishnjent
of intended functions of each infrastructure at all levels,0f development, operation and maintenande of
the smart gommunity.
NOTE IIn actual implementation, there might be.some overlapping of V processes.
1. Initiation
1-1. Smart
community concept S == ——— 4. Operation and
\ Validation of the ! maintenance
| . - realization 1 3-3. Overall /]
2. Design of target infrastructiresS” against validation / : 5. Redevelopment,
Tomm==== ==y’ criteria l’ o assessment 1 rehabilitation, and
2-1. Basic co;%{_) < Fi i decommissioning
2-2. Baw Validation of the ll
ndamental | againstvalidation ,’ Verification to ensure traceable
design criteria /] and accountable risk assessment
e = H 3-2. Indivi / and measures against verification
) 7 | 3-2.Individual and | 7 criteria
: > \‘ 2-4. Tendering ’l combination tests ,’
t . K . .
o \ 2-5.Implementation | > and validation ¥ |- TS Tm TS o mT s ST s K
“ design 7 | Verification : confirmation, through 1
S | ,’ I the provision of objective evidence, '
‘ /] 1 that specified requirements have !
Verification to ensure 1 7 "been fulfilled :
traceable and accountable 3-1. Manufacturing, Il ' 1
risk assessment and t .t' Al it li i 1 IV lidation : fi . h h :
measures against verification construction and instaliation 1 : all atlo.n. s con 1rmatlpn, t .roug N
criteria 7 / , the provision of objective evidence,
e e ! that the requirements for a specific |
N 3. Construction and assessment 1 intended use or application have !
1 been fulfilled i
L e e e e e e e e e e e e e 2 1
Figure 13 — “V process” for the standard
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7.3 Action items in V process (item 2 in Figure)

7.3.1 Item 1: Setting the targets for infrastructures

In order to achieve the goal of the smart community, relevant infrastructures should be identified and
the targets for those infrastructures should be set.

EXAMPLE Targets can be:

— to point out the special area to be served;

— [0 1IMProve energy erriciency.

7.3]2 Item 2: Analyse the solutions for different infrastructures to achieve the targets

In grder to achieve the targets, the possible solutions should be analysed based oh.risk assedsment.

7.3{3 Item 3: Validation and Verification

The solutions should be validated and verified after all relevant phases‘and before solutigns are put
intd operation in order to meet the targets.

7.3}4 Item 4: Monitoring the performance of infrastructures

The assigned performance of infrastructures should be monitored and data should be collected in order
to meet the goals.

7.3]5 Item 5: Improve the targets

In drder to achieve the goals, the infrastructure'targets should be improved if necessary.

8 |Guidelines for ensuring consistency

8.1 General

Thip clause details recommendations to be undertaken throughout each life cycle phaseg to realize
validation and verification’in ensuring consistency of smart community infrastructure.|The scope
and application of the_recommendations should be assessed and adapted to meet the|particular
recpmmendations.efthe target infrastructure.

Op4grators, infrastructure owners and service providers should be involved in all activitjes at each
phalse.

8.2 /Smart community concept (phase 1-1)

8.2.1 Recommendations for verification and validation

8.2.1.1 When clarifying the backgrounds of the development,

— the development background of smart community and target infrastructure should be clarified.

8.2.1.2 When clarifying the current state and needs,

a) the environment of smart community, including physical, potential system interface, social,
political, legislative, economic issues, should be clarified, and

b) the needs for development of smart community and target infrastructure should be clarified.
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8.2.1.3 When developing the basic concepts of smart community as a whole,

— the goals of smart community and target infrastructure should be clarified.

8.2.2 Responsibility

Developers can be responsible for the undertaking of the recommendations shown in 8.2.1.

8.3 Basic concept (phase 2-1)

8.3.1 Refcommendations for verification

8.3.1.1 When developing the basic concept of smart community infrastructures,
a) theinffrastructures to achieve the goal of the smart community should be clarified; and

b) based pn the goal of smart community, the goal of each infrastructures should,be allocated.

8.3.1.2 When addressing the risks that can be identified from the basic concepft,

a) the enyvironment of target infrastructure, including physical, poteritial system interface, sofial,
politicpl, legislative, economic issues, should be clarified, and

b) risks should be sufficiently identified from the feasibility studies.

8.3.2 Refcommendations for validation

When devdloping the basic concept of smart community<ihfrastructures, addressing the risks that|can
be identifi¢d from the basic concept,

a) achievement criteria for the goals of infrastructures as a whole and their evaluation methods
should|be clarified, and

b) management policies and processes in case of shortfall of the goals should be clarified.

8.3.3 Repsponsibility

Developerg can be responsiblefor undertaking the recommendations shown in 8.3.1 and 8.3.2.
8.4 Basic plan (phase 2-2)
8.4.1 Rerommendations for verification

8.4.1.1 When'developing the basic plan,

— functions and performances necessary to achieve the goal of target infrastructure should be
allocated to sub-infrastructures.

8.4.1.2 When addressing the risks that can be identified from the basic plan,

a) risks that will be caused by the allocated functions and performances should be identified and
evaluated, and

b) the basic plan of the target infrastructure should be based on the result of the risk assessment.
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8.4.2 Recommendations for validation
When developing the basic plan, addressing the risks that can be identified from the basic plan,

a) achievement criteria of functional specifications for each infrastructure system and the
methodologies to evaluate the achievement should be clarified, and

b) management policies and processes in case of an incomplete specification should be clarified.

8.4.3 Responsibility

Developers can be responsible for undertaking the recommendations shown in 8.4.1 and 8.4 2.
8.5 Fundamental design (phase 2-3)
8.5{1 Recommendations for verification

8.5]1.1 When developing the fundamental design,

a) |external specifications for sub-infrastructures should be set in accordance with the risk §ssessment
conducted in the basic plan, and

b) |citizen’s involvement could be taken into consideration.

8.5]1.2 When addressing the risks that can be identifiédfrom the fundamental design,
a) |risks that will be caused by the external specifications should be identified and evaluatgd, and

b) |the fundamental design of the target infrastbucture and sub-infrastructure should be based on the
result of the risk assessment.

8.5]2 Recommendations for validation

When developing the fundamental design and addressing the risks that can be identifiefl from the
funfamental design,

a) |achievement criteria “of external specifications for each infrastructure systen] and the
methodologies to evaluate the achievement should be clarified, and

b) [management policies and processes in case of incomplete specifications should be clarifjed.

8.5]3 Responsibility

Developegs:can be responsible for undertaking the recommendations shown in 8.5.1 and 8.5.2.

8 6 Tondaoring (haca D
. O CTIing (Paast—=

A
T
8.6.1 Recommendations for verification

8.6.1.1 When conducting tender,
a) tender requirements should be set in accordance with the fundamental design, and

b) requirements to select operators/service providers properly according to the risk level of the target
infrastructure should be included in tender requirements.
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