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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

Urban density is likely to increase for the foreseeable future, resulting in further urbanization
complexity. From this perspective, a “smart community” approach is an important tool for addressing
such urban challenges by integrating different forms of infrastructure in a rational and efficient manner.

An important aspect of a smart community is integrating infrastructures as “a system of systems”. In
addition, a smart community has various stakeholders, including users, and each smart community
infrastructure has extended scope life cycle (see Figure 1).

Until now
requireme
solutions t

In order tq

firstly the

community

need to be

To solve these issues and realize well-functioning smart community infrastructures as a wh
infrastrucure development and operation processes are expected to include a common framework
described in ISO/TR 37152, composed of three elements (see Figure 2):

b each subsystem of infrastructures.

[unctions of each subsystem need to be clarified and arranged based on thetneeds of a s

considered.

ensure consistency of the specification of smart community infrastructures as a wh

. Secondly, the perspectives of various stakeholders and the life cyclé\ of infrastruct

ole,
art
res

ole,
, as

— element (A): allocation of consistent specification requirement${o’each component of a system fand
validation of the allocating procedures;

— eleme

measujres into planning and operation;

— element (C): process to facilitate information sharing and communication among stakeholders.

On conduc
Clause 5).

This docuy

ing a study, it was found that all stakehelders will benefit from applying this framework

t (B): specification requirements associated with interaction and adoption of adequate

see

Vi

series will be about elements (A) and (C), respectively. Should it be required, a guidel
ill be developed to support Parts 1 to 3.

hent provides guidelines for realizing element (B), providing specification requirements to
manage inferactions and to adopt adequate measures into planning and operation. Parts 2 and 3 in
ISO 37155
document

the
nes
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“A system of People in smart| Data of people in smart
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NOTE The infrastructures, stakeholders and life cycle @gs pictured in this figure are onlly examples.

Other infrastructures, such as an urban agricultural system, d be included.
%
Figure 1 — Characteristics of a$§§l\art community infrastructure
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Framework to realise smart community infrastructures to deliver the expected functionality

Element (A)
Allocation of consistent
specifications to each

component and
validation of the
allocating procedures
Main issues
Difficulties in ensuring
consistency among

components

>

Element (B)
Specifications associated
with interaction including
investigation between
outside/inside smart
community infrastructures
and adoption of
countermeasures into
planning and operation

Considerable influence
by 1nter ce of

extern g! stems or
mter ons among

mponents

Figure 2 — Three elements of the framework
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Element (C)
Process(te facilitate the

infonmation sharing and
comtnunication among
stakeholders

Various interest
and wide range of
responsibilities
dispersed among
stakeholders
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Framework for integration and operation of smart
community infrastructures —

Part 1:
Recommendations for considering opportunities and
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Scope

5 document describes a framework (a set of processes and methodologies) for smart
astructure interactions (interactions between multiple infrastruetures, between infra
stakeholders, and between infrastructures and the external environment) to ensure
ractions are well identified and managed.

re are two potential use cases for this document. The first is for green field sites, wh
rt community infrastructures can be designed and developed at the same time. This is

second builds on the first and will support efficient management of an existing urb
ng into account the increasing interdependengies of the infrastructures on each other a
 should be managed as a system of systems¢This document will also take into account a

e this framework is concerned with énisuring the consistency of different systems consisti
munity infrastructures, the scopédoes not overlap with any existing work or deliverabld
h or are being developed by existing TCs addressing issues at individual infrastructure ley

E This document descpibes a management case (not a management system), i.e. specific pr
rganization needs to follow i order to meet specific objectives of this document.

Normative references

re are no notmative references in this document.

Terms and definitions

E  cycle

infrastructures from relevant aspects through thedife

ommunity
structures
that such

ere all the
of value to

hn area by
hd the way
ccelerating

hg of smart
s that have
rel.

hbcesses that

For

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

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

3.1

[SO Online browsing platform: available at https://www.iso.org/obp

[EC Electropedia: available at http://www.electropedia.org/

risk
effect of uncertainty on objectives

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

©IS
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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 3 to entry: Risk is often characterized by reference to potential events and consequences, or a combination
of these.

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

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

[SOURCE: IISO 31000:2018, 3.1, modified — Notes to entry revised.]

3.2
verificatign
confirmatipn, through the provision of objective evidence, that specified requireménts have Heen
fulfilled

Note 1 to entry: The objective evidence needed for a verification can be the result of an’ihspection or of other
forms of defermination such as performing alternative calculations or 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 correspondingstatus.

[SOURCE: ISO 9000:2015, 3.8.12]

confirmatipn, through the provision of objective evidencg;that the requirements for a specific intended
use or application have been fulfilled

Note 1 to enfry: The objective evidence 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 enftry: 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: ISO 9000:2015, 3.8.13}

organizati¢n that is respoiisible for the development and operation of a smart community by organiting
smart comfunity infrastructures (3.13) in whole or in part

Note 1 to enfry: Adeveloper may order operators (3.6) to operate and maintain smart community infrastructyres.

Note 2 to enfry2The rolesin 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.

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

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

2 © IS0 2020 - All rights reserved
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3.6

operator

organization that is responsible for operating and maintaining community infrastructure that is, or
could be, smart

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

Note 2 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.

Note 3 to entry: Service provider is included in operator. Operator includes service providers.

EXAMPLE Railway operator, power utilities.

3.7
seryice provider
orghpnization that is responsible for supplying a part of or the whdle smart fommunity
infriastructure(s) (3.13)

EXAMPLE System integrator, component supplier, ICT vendor.

3.8
consultant
orghnization that consults, advises on or creates solutions, andassists developers (3.4), infrastructure
owllers (3.5), operators (3.6), service providers (3.7), community authorities (3.9) or invegtors (3.11)
utiljzing its expertise, through development, operation “and maintenance of smart |community
infrpstructure (3.13)

EXAMPLE Civil engineering firm, urban design engireering firm.
39
community authority

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

EXAMPLE Governmental agency.

Fganization.

rganization.

EXAMPLE Development bank, commercial bank.

3.12

lender

organization that lends to developers (3.4), infrastructure owners (3.5) and operators (3.6) of smart
community infrastructure (3.13)

Note 1 to entry: Therolesin 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.

© IS0 2020 - All rights reserved 3
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3.13

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

3.14

people in smart communities
users or potential users of smart community infrastructures (3.13), who should be considered as
important stakeholders

4 Undefstanding of smart community infrastructure layers

4.1 Sm

This is the

t community infrastructure system layer

(or planned to be installed) in a specific smart community.

4.2 Smart community infrastructure layer

This is the
layer are e

NOTE N

ayer of an individual smart community infrastructure. Some examples for the targets of
nergy, water, transportation, waste management and ICT inftastructures.

mart community infrastructure can be structured using layered functional blocks.

4.3 Smarrt community sub-infrastructure layer

This is thq
Some exan
transit (LR

5 Bene

5.1 Gen

This clause
(see Figurd

5.2 Gen

layer of the layered functional blocks of andindividual smart community infrastruct
iples in a transportation infrastructure fof’the targets of this layer are railway, light
T), public bus, rental bicycles, city roads, bridges and tunnels.

fits of applying this document

bral

3).

bral benefits

Application of this document will help stakeholders to:

layer of whole integrated smart community infrastructures, a system of systems, installled

this

re.
rail

specifies the main benefits that each stakeholder will have through applying this docunpent

a) estimdte the~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 these 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 stakeholders;

d) achieve efficient allocation and optimization of energy and material resources, human resources
and capital;

e) reduce CO, emission and environmental loads, as a result of efficient allocation and optimization of
energy and material resources;

f) facilitate coordination and cooperation between stakeholders.

4 © IS0 2020 - All rights reserved
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5.3 Benefits for community authorities
Application of this document will help stakeholders to:

a) identify opportunities for synergies and identify risks associated with interactions between
multiple smart community infrastructures;

b) ensure safety and security of the community, facilitate developing regulations, which are related to
infrastructure and community activities, by utilizing risk information.

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 an earlier point;

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

5.5| Benefits for developers, infrastructure owners and operators
Application of this document will help stakeholders to:
a) |achieve high efficiency and quality for the entire smart community infrastructure;

b) |facilitate effective procurement management and efficient project management by [preventing
rework due to inconsistency or mismatches among components;

c) |[facilitate accountability for conformity with objectives and needs for infrastructure development;
d) |achieve efficient operation and maintenanceof smart community infrastructures;

e) |[facilitate effective risk management byatilizing insurances.

5.6 Benefits for service providers
Application of this document will help stakeholders to:
a) [clarify system requirements for the service providers;

b) [provide a means forefficient project management as well as accomplishing accountability for
how much the system contributes to meeting the objectives and needs of smart ¢gommunity
infrastructuré development.

5.7| Benefits for people in smart communities

Applicatien of this document will help stakeholders to:

formilibaotn oobiua angagayanndt oo ot ot ot ool ab aldar a0 o lo i g oo arnaratin
a IracIiiritdalc daululive Llleusblll\'llb do dIl lllll.l\.ll LAIIU OULJdIACIIVUIULCT I1r Plullllllls arrs UP\'I acvliIlr prOCeSSeS

through, for example, data sharing and user data acquisition;
b) achieve cost-effective smart community infrastructure financially acceptable for the users;
c) enhance quality of life due to more effective and reliable infrastructure performance as a whole;

d) avoid disruptions to citizens’ lives when constructing a smart community infrastructure, which
can be achieved by optimized construction plans in which interactions between the construction
and citizens are considered.

© IS0 2020 - All rights reserved 5
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Benefits for investors/lenders

Benefits for people in smart communities

~

a. Decide to invest/loan at a. Active engagement in planning and
earlier point. operating processes.
b. Monitor project status to b. Achieve smart community
watch for investment/loan infrastructure financially acceptable
» control. for the users.
Authorities Enhance quality of life.
¢ Avoid disruptions to citizens’ life when
a. Identify opportunities for d. constructing smart community
synergies and risks on infrastructure.
interactions. Investors/ /
b. Develop regulations by lenders
utilizing risk information. Community .
authorities r
‘ communities
Benefits for pervice providers .
Capitals
T |
a. Clarfy system eguiations \4 Q.)/
reqyirements for the Q.)
servjce providers. Benefits for
b. Achijeve efficient project developers/op rs
manggement/Accomplish Services <
accountability for the . Orders
SR a. « ‘Athieve high efficiency and
. . Developers/ quality of the entire
Service providers Operators infrastructures.
Benefits i 1 b. Facilitate effective procurement
enelitsin genera ) . . . . management and project
a. Estimate cost of operation and maintenance in the project planning and < management.
budgt.etm.g in initial ph'fls.e.. . 2 ¢ Facilitate accountability for
b. Identify issues and activities through the whole life cycle. \\ conformity with needs for
c.  Facilitate the allocation and understanding of responsibility related to the &0 T
issues and activities among stakeholders. d. Achieve efficient operation and
d. Achieve efficient allocation and optimization of energy and material \QQ) ' T o S
resources, human resources, and capital. \ TGy Ml TEs
e. Reduce COz emission and environmental loads. $ ’
f.  Facilitate coordination and cooperation between stakeholders, (7, A
Figure 3 — Benefits of-applying this document
6 Life cycle phases of smart community infrastructure
6.1 General
This clausd specifies life cycle phases of smart community infrastructure and provides examples of| the
activities that may be comducted in each phase. The purpose of this clause is to describe each actiyity,
not to defime or rule thé activities that should be conducted in each phase.
6.2 Initiation(phase 1)
6.2.1 Smart community concept (phase 1-1)

This phase is mainly for developing the smart community concept (see Figure 4 and Figure 5).

In this phase:

a)
b)

developers clarify the development background;

(or area) through investigation;

of the smart community as a whole;

consultants defining the concept clarify the current state and the needs of the target community

developers decide the scope of the project (e.g. needs to be satisfied) and develop the basic concept

© IS0 2020 - All rights reserved
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d) developers or consultants advise different stakeholders on potential concepts or conceptual
solutions and their impact.

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

| VY,
Traffic quantity b@

e pedestrians (people/h) Q%%
« vehicles (cars/h) Q%

Interactions with

jw 2 adjacent/other cities
QQ Q@ i e coming and going on‘I/
Geo-environment °<>< people q,
e strength QQ e purchase and al@*o’f
e altitude electricity é)
e flooding risk ) . proportipﬁ@waste
- disposabl the adjacent
e
=
Cﬂ%ﬁ, i
\¢ -
Site owners XX factory of XX XX compan;){ Individually owned
company < residential district
A\
QO
: o <
Figure 4 — Clarifying the curfrent state of the target area
X’
. N . .
The aims and @]ectwes of developing a
smart coml @Hllty

(1) Zero eﬁ}}ronmental load

* The aims.and objectives of developing a
sma&nmunity

o Z&demission electricity

©
1*(2) Liveable for the elderly

Figure 5 — Example of a smart community concept
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6.3 Design of target infrastructures (phase 2)

6.3.1 Basic concept (phase 2-1)

This phase is mainly for developing, in accordance with the smart community concept, the basic concept
of a smart community infrastructure (see Figure 6).

In this phase:

a) developers or consultants defining the basic concepts clarify the goals of the infrastructures as a
whole and the approaches to achieving them:

b) the comsultants develop a list of possible critical risks from the basic concept;

c) the deyvelopers or consultants are expected to find synergies between different infrastrucfure
needs fand goals and suggest concepts, platforms and solutions that are common ©r reusablq for
more than one infrastructure.

NOTE 1 he infrastructure systems are not necessarily decided at this phase.

At some stfage in the process, the consultants will need to be selected. TheSelection criteria shquld
focus on the consultants' 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 methods shquld
be used.

NOTE 2 itizens can be involved in the development at this phase.

The aims gnd
objectived of

I
I
) Basic concept
developing ajsmart :
communfty : Goals of the Approaches to.achieving Image
(from phasd 1-1) ! infrastructures as a whole the goals
I
I
(1) Nearly zdro ' (1-1) CO, emission of Renewable resources that A
environmenfal _‘? infrastructures: cover most of the energy OO
| d WIR|minINIRn
load ' 0t-CO,/year RIS i BIRIRININIRIn
X - oug I
IO
I
! 5 A ol A zero-emission transport D000k ooooano
(2) Liveable for ! (l 2) aceessi l\e d infrastructure that users . - LICICILILILILT
the elderly ! > lS 1opP1r:g ;11a1] etslzn . can freely choose where to
: hospitals for the elderly e
I
I
(3) Resistan ' 3-1)R ¢ Robust geostructures and
-1) Recovery o
to floods and ——> . . ,'V highly redundant
. ! lifelines within 3 days. :
disasters : infrastructure )
I

Figure 6 — Example of a basic concept

6.3.2 Basic plan (phase 2-2]

This phase is mainly for developing, in accordance with its basic concept, a basic plan for a smart
community infrastructure (see Figure 7).

In this phase:

a) developers and consultants defining the basic plan are expected to find solutions that offer a
horizontal approach, i.e. are common or reusable for different infrastructures or enable data
exchange or umbrella monitoring and control of different infrastructures;

b) the developers or consultants clarify infrastructure combinations to achieve the basic concept;

8 © IS0 2020 - All rights reserved
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c) the developers or consultants clarify fundamental specifications of functions for each
infrastructure system;

d) the developers select the infrastructure owner or operator of each infrastructure system (e.g. a
private company operates by the PPP scheme);

e) the consultants identify interfaces with external/existent infrastructures and conduct risk
assessment related to the interfaces.

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

-\ 3 transpert e = / S \,Il
hfrastructure that users can freely . Ex. Renewable resourcesthiat cover
ecide where to get on/off %V most of the energy demtagls
LRT (for middle distance N PV system
transport) | [Specification examples]
[Specification examples] « Covers 30% of the energy
=¥ - Available for everyone, every demand in the city
purpose
+ Covers all commuters from
A to B at peak times
1 ExsRobust geostructures an
» No stress from transfer .I‘ ) highly redundant infrastructyr
» No mutual interference
Self-driving EV taxi (for Multifunction streetlight
. system
short distance transport) P
————— S—— [Specification examples]
—>] '[Zpec.1 lCath'Il ef}fdrlllp 'T] - Monitors city surface and sends
VEryone can Ireely cnoose the data to the central control
where to get on/off q
) . . centre, during normal and
* Financially available for anyone q
emergent operation
Figure 7 — Example of a basic plan

6.3{3 Fundamental design (phase 2-3)

Thip phase is mainly for developing/in~accordance with its basic plan, a fundamental design for a smart

conimunity infrastructure (see Figure 8).

In this phase, consultants developing fundamental design:

a) |clarify external (quantified) specifications of each infrastructure system (the system cpmposition
is not necessarily.elarified);

b) |clarify impeftant specifications such as the fee standard and CO, emission level of each
infrastructure system, or whether it is self-driven or not;

c) |presentmiecessary operation and maintenance activities after the building or installation phases so
that the planning can include the whole project life cycle cost, or total cost of ownership|(TCO);
canductricl cccaccrant accnrdinagtatha fiundaraontal doacign

d) Leohduetriskassessmentaccordingto-thefundamental-design-
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LRT PV system
[Specification examples] [Specification examples]
« Accessible from anywhere in the S « Supplies more than xx MW from
city within 15 minutes 9am to 6pm
e Carries more than 3 000 people/h 3 « Recovers 80 % within 36 hours
from area A to B ] of an intensity 6 upper earthquake

¢ Able to get on the LRT
within 10 minutes after ‘ : Multifunction street light system
getting off the EV taxi = 7 \ [Specification examples]
’ / > \ ¢ Monitors more than 90 % of the city

Self-driving EV taxi
[Specification examples] environment with more than xx
¢ Able to get on within 10 minutes MB/sec

after reserving by smart phone
« Cheaper than $5 per kilometre

« Keeps 80 % of the city surface
brighter than xx Ix

Figure 8 — Example of a fundamental design

6.3.4 Tepdering (phase 2-4)
This phase|is mainly about deciding the winning bidder.
In this phape, developers conduct bidding, select the winning bidder and complete the order.

NOTE In this phase, developers with support from consultants can select the most appropriate bidfling
procedure.

This phase is about framing the contract for the delivery of the project. Consideration should be given
to the most appropriate procurement model for the specific project, i.e. a selection process for chooging
bidders which focus on their qualifications, expérience and ability to successfully achieve the prdject
goals, rather than just price.

6.3.5 Implementation design (phase 2-5)

—e

This phasd is mainly for developing, in accordance with its fundamental design, an implementafion

design for 4 smart community infrastructure (see Figure 9).
In this phape:
a) winnin[g bidders (opgrators or service providers) clarify implementation designs;

b) consultants déveloping implementation design conduct risk assessment according to |the
implerentation design.
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Self-driving EV taxi Multifunction streetlight system
[Specification examples] [Specification examples]
» Two-seater car x 300 cars/km? e XX company’s YY cameras for

o $5/km for the elderly and surveillance cameras

$7 /km for others ) e One lamppost illuminates

¢ Able to call the nearest one using a 250 m?

smartphone e 12 LED light bulbs (10 W)

per lamppost

|

External design

[Specification exampies reiated o
interactions]
« Each taxi station is accessible from
each LRT station by xx degrees slope
¢ Each LRT station has space for
more than five taxis

Image of implementation design )DZ External design
Figure 9 — Example of implementation design

Construction and assessment (phase 3)

1 Manufacturing, construction and installation (phase’3-1)

5 phase is for manufacturing, construction and installation of a smart community infras
rdance with its implementation design.

his phase, service providers manufacture ssmart community infrastructure compg
truct and install smart community infrastidcture in accordance with the designs.

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

5 phase is for individual and combination tests and validation of smart community infr

target of individual tests is.a specific component, a subsystem or a system of a smart
astructure. Through indjvidual tests, it is determined whether the component, sul
em meets specified requirements. The target of combination tests is the combination
ponents, subsystems;systems or smart community infrastructures. Through combinat
btermined whetherthese combinations meet specified requirements (see Figure 10).

his phase:

service providers and/or third parties conduct individual tests of infrastructure comp
systems;and combination tests of infrastructure systems;

developers, infrastructure owners and operators accept or reject, based on the test 1
camponents, subsystem, systems or smart community infrastructures.

fructure in

nents and

hstructure.
ommunity
system or
of multiple
on tests, it

bnents and

esults, the
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Individual tests of infrastructure
components and systems

[Example test items for EV taxis]

e How properly the self-driving system
functions.

o How properly the smartphone
reservation system functions.

* The tests will be conducted in the

IS U R AU, I T N
SUPF1i€iS Sit€S Ui uicii t€5L COUiSES.

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

This phaseg is for overall assessment of smart community infrastructures as a whole. The pury
of the assg¢ssment is to determine whether the design and construction of the smart commu
infrastrucfures as a whole has met the goals sét-as part of the basic concept of smart commu
infrastructure in phase 2-1 (see Figure 11).

The assesgment will be conducted under-the direction of the developer, infrastructure owner

operator.

Combination tests of
infrastructure systems

[Example test items for EV taxis]

e Whether a user can get in a taxi
within 10 minutes of booking.

o Whether the taxis can reach the
passengers at a taxi stand
within 10 minutes.

* The tests will be conducted at real

fa ooV iV _ar_
DILCD UL U_y Sliliulduiull.

Figure 10 — Example of individual and combination tests and validation

ose
hity
nity

or

12
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Overall assessment
(conformity assessment for the goals of the
infrastructures as a whole)

[Examples of assessment items]

* Whether the infrastructures are
achieving zero emissions.

* Whether an old person can go to
hospital alone.

* The tests will be conducted at real

sites or by simulation.

Figure 11 — Example of overall assessment of smart community infrastructure as 3 whole

6.5/ Operation and maintenance (phase 4)
Thip phase is mainly for the operation and mdintenance of a smart community infrastructure.
In this phase, the operator of each infrastructure system:

a) |conducts the operation and maintenance according to the plans, which includes, when possible,
information gathered from the smart community infrastructure in order to introduce [preventive
and/or predictive maintenance to lower the cost and increase safety;

b) [addresses any new pisksthat arise (or that are identified) in the operation.

6.6/ Redevelopmient and rehabilitation (phase 5)

Thip phase is mainly for developing and implementing a plan for redevelopment or rehalilitation of
smdrt comniuhity infrastructure.

In this phase, developers:

| 1 1 Licl s Lad 1o il Y 3 [l o4 £l pa i L

a) ubV\,lUlJ l.uauo, VVIIICIT ITICIUUL S, VWIICIT PUDDIUID, I111IU1l lllﬂ\,lUll/ udia sabllbl CUITVUIIl S1IIIdr v I1irr astructure
in order to introduce controlled lifetime extension to reduce cost and increase safety for
redevelopment or rehabilitation of smart community infrastructure;

b) 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.

6.7 Decommissioning (phase 6)

This phase is mainly for developing and implementing a plan for the decommissioning of a smart
community infrastructure.
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In this phase, developers:

a) use and analyse data collected from smart infrastructure in order to perform decommissioning in
the safest and most cost-efficient way;

b) develop plans for decommissioning of smart community infrastructure;

<)
NOTE

conduct decommissioning of smart community infrastructure in accordance with the plans.

Citizen involvement (open government) would be effective.

7 Inter

7.1 Gen

This clausq

7.2 Inte

a) Exchamges of information/data, energies, substances or signals betweentarget infrastructures

actions of smart community infrastructure

bral

specifies possible interactions of smart community infrastructure.

ractions between infrastructures

bn target infrastructures and existing infrastructures.

rable influence of activities in one infrastructure on othef\infrastructures.

ractions between infrastructures and stakeheélders

betwe
b) Undes
7.3 Inte
a) Exch

a
b) ConsicTering impact/influence of changing of humawbehaviour.

areas ¢f the target community,

are soine of the most important factors that should be considered.

7.4 Inte
a) Intera
b) Intera
c¢) Long-t
8 Gene
challeng
8.1 Gen

ges of information between the related stakehaolders of the infrastructures.

ractions with external environment
'tions between target infrastructures and activities of the target community.

'tions between target infrastructures and its surrounding space and/or the surroung

erm economic, demographic, technical and environmental changes in the target commu

ral process for managing interactions and related opportunities and
PS

, or

ling

hity

bral

This clause specifies the general process for managing interactions and related opportunities and
challenges in order to achieve effective and efficient development, operation and maintenance of smart
community infrastructures to ensure interactions between these infrastructures.

8.2 Process overview

The process for managing interactions and related opportunities and challenges should be based on a

“V process

NOTE

14

” as presented in Figure 12.

In real-life implementation, there might be some overlapping of V processes.
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1. Initiation

1-1 Smart ;
community concept | ————""7 A Qe A
Validation of the / .
realization // 3-3 Overall / maintenance
2. Design of target infrastructures  againstvalidation / assessment 5 Redevelopment,
———————— - —— criteria ) ) . s :
v . a / > sl / rehabllltgtlc.)n .
\ 2-1 Basic concept/ / / 6 Decommissioning
\|  2-2 Basic plan Validation of the / /
\ . .
\ T rea‘_‘zatt""l'_d ; /| Acceptance | / >
\ against validation
\\ 2-3 Fundamental criteria / Validation to ensure traceable
\ des]gn . . / and accountable risk assessment
\ \ / 3-2 Individual and ¢ and measures against verification
\ 2-4 Tendering /| combination tests criteria
\ |2-5 Implementation ‘s andvalidation | / r-mmmmmmmmmmmmE oo :
\\ design Validation: confirmation,through
\_ _A the provision of objective eviderjce,
e ; that specified requirements hav
Validation to ensure / / been fulfilled
traceable and accountable 3-1M anufacturing, //

8.3

8.3

Intd
que

8.3

Det
fun

Med
the

8.3

Res
stall

risk assessment and q 0 s
measures against verification | COnstruction and installation |

criteria 7 /

Validatipn: eonfirmation, throug
the preyision of objective evide
that the requirements for a spec
intended use or application havd
been fulfilled

Figure 12 — “V process” for this.document

1 Identification of interactions

ractions are first identified at the basio concept phase, when integrating the infrasti
Stion into existing urban planning méchanisms.

2 Addressing interactions
hiled interactions and théilopportunities and challenges are identified at the basic pl

Hamental design phase.

be phases.

3 Clarification of the responsibility for the opportunities and challenges

ponsibility regarding interactions and their opportunities and challenges is clarified
cehOlders of the infrastructures.

Action items in “design of target infrastructures” phase (item 2 in Figure 1§

uctures in

hn and the

sures to exploit the opportunities and countermeasures for the challenges are also copsidered in

among the

8.3.

8.4

4 Action items in “construction and assessment” phase (item 3 in Figure 12)

Validation of measures and countermeasures

The implementation of the measures to exploit the opportunities and countermeasures for the
challenges will be validated through conformity assessment and site tests.
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9 Guidelines for managing interactions

9.1 General

This clause details recommendations to be undertaken throughout each life cycle phase to realize
validation and verification in extracting and managing interactions of smart community infrastructure.
The scope and application of the recommendations should be assessed and adapted to meet the
particular recommendations of the target infrastructure.

Operators, infrastructure owners and service providers should be involved in all activities at each phase.

Case studig

9.2 Smart community concept (phase 1-1)

9.2.1 Re|

9.2.1.1 V

a) extern
b) the iny
9.2.1.2 V|
a) the co
b) the m

clarifie
9.2.2 Re
Developers

for the undertaking of the recommendations in 9.2.1.

9.3 Basic concept (phase2-1)

9.3.1 Re|

9.3.1.1 V
a)

object

s, which apply the following recommendations at green field site, are conducted.

commendations for verification and validation

/hen clarifying the current state and needs:

estigation process and reference data should be clarified ahd traceable.

/hen developing the basic concepts of smart community as a whole:

bthodology required to continuously understand the state of external factors should
d.

sponsibility

that are responsible for the development of the target infrastructure could be respong

commendations for verification

/hen developing the basic concept of smart community infrastructures:

ves)of the infrastructure as a whole should be clarified.

al factors (society, economy and regulatory environment) ‘that will affect the snpart
commuinity should be investigated and clarified;

hnection between external factors (investigation results) and the basic concepts of smart
commuinity as a whole should be clarified;

be

ible

9.3.1.2 When addressing the risks that can be identified from the basic concept:

a)

interactions should be extracted from the external factors;

b) based on the interactions, sufficient scenarios associated with risks should be identified;

c)

16

risks should be sufficiently identified from the scenarios.
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9.3.2 Recommendations for validation

When developing the basic concept of smart community infrastructures, addressing the risks that can
be identified from the basic concept:

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

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

9.3.3 Responsibility

Developers that are responsible for the development of the target infrastructure may be fesfjonsible for
the[undertaking of the recommendations in 9.3.1 and 9.3.2.

9.4 Basic plan (phase 2-2)
9.4/1 Recommendations for verification

9.4]1.1 When developing the basic plan:

a) |based on infrastructure basic concepts, functional specifications of infrastructure syst¢ms should
be clarified;

b) |the integration plan between the target and existing.infrastructures should be clarified

9.4{1.2 When addressing the risks that can be identified from the basic plan:
a) |interactions described in Clause 7 that cannbé extracted from the basic plan should be identified;
b) [based on the interactions, scenarios that'can cause risks should be clarified;
c) |from the scenarios, the risks shpuld be identified and assessed;

d) [functional specifications fortmitigating each risk should be allocated to infrastructure systems.

9.4]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 systemm and the
methodolegies to evaluate the achievement should be clarified;

b) [managentent policies and processes in case of specification shortfall should be clarified.

9.413-") Responsibility

Developers that are responsible for the development of the target infrastructure may be responsible for
the undertaking of the recommendations shown in 9.4.1 and 9.4.2.

9.5 Fundamental design (phase 2-3)
9.5.1 Recommendations for verification

9.5.1.1 When developing the fundamental design

a) external specifications should be set in accordance with the risk assessment conducted in the
basic plan;
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