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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

The United Nations (UN) sustainable development agenda, “Transforming Our World: The 2030
Agenda for Sustainable Development”, was adopted by world leaders in New York in September 2015.
Through 17 Sustainable Development Goals (SDGs) and 169 targets, this agenda aims to end poverty
and promote prosperity and well-being by 2030, while reducing the adverse impact of human activities
on the environment. The UN SDGs address cities directly through Goal 11, which aims to “Make cities

inclu

sive, safe, resilient and sustainable”.

Accordlng to the SDGs cities and communities are well p051t10ned as hubs for 1dea commerce, culture,
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F parts of the world are facmg a number of challenges in meetlng the needs of the1r c
able and sustainable way.

rban populations grow, the demand for community infrastructures such ‘as en
portation, waste, and information and communications technology (IE€T) will al

hization. According to the report “Infrastructure 2030” by the Organization fq
eration and Development (OECD), total cumulative infrastructure investment requ
ew and improvements to existing community infrastructure —will be approximately
) over the next two decades (2010 to 2030).

ippropriate development of community infrastructure isfuriddamental to supporting th

ess in supporting all 17 of the SDGs. It can also play an important role in helping d
come urban challenges. In addition to providing‘@ high quality of service to supp
lard of living for all city residents, community_infrastructure should also be economic
bndeavour to reduce the environmental impact of urban activity.

activities of communities, while helping communities overcome urban challenge$

vinng rapidly in

tizens in an

Prgy, water,
S0 continue

ow in the coming decades, driven by major trends such as populatien growth and increased

r Economic
irements —
$53 trillion

b operations
and make
ommunities
rt a decent
hlly efficient

der for communities to develop community infrastructure efficiently, and in a man
le continual improvements in all aspects of performance, it is helpful to have a tool

ler that will
o gauge the

ent level of maturity of community-infrastructure relative to desired future improvements. For
a process, a maturity model is\widely recognized as an efficient and effective tool| A maturity
bl describes the practices and processes needed at each level to reliably and sustainably achieve
responding level of desiged performance. For example, the capability maturity modgl (CMM) as
ented in the ISO/IEC 15504 series performs this function in the field of software development.
ments such as ISO 18091 and ISO 37101 also promote a CMM-like framework for local governments

document describes a community infrastructure maturity model (CIMM) and a standardized
bach for the‘assessment and improvement using the CIMM. The CIMM aids all stakeholders to
rstand the level of performance, process and interoperability of community infrastfucture and
contribution to the community, helps them in setting targets for improvement thdt will guide
tmeénts and helps them to identify gaps in current levels of community infrastructure

in Figure 1. The deta1ls are descr1bed in Clauses 4 and 5.
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Figure [l — Conceptual expression of community infrastructure maturity model (CIMM)

To promote|continual improvements, it is important to make decisions based on a systematic oyerall
picture of the characteristics of community infrastructure. Therefore, this document provides a
systematic fframework for assessment, the CIMM, which includes the five reference levels of maturjty in
each of the ¢haracteristics of the community infrastructure.

An assessment using the CIMM could be used to comparé’different communities but can also be usgd to
make a comparison between the current and future-states of infrastructure in a single community by
defining the|object and scope of the assessment. Eor example, in the “Plan-Do-Check-Action (PDCA)” cycle
of developmlent of community infrastructure,this document could be particularly helpful in the “Plan”
and “Check”|phases, helping users to assess the current performance, process and interoperability, and
to check prqgress toward achieving desired-improvements.

More specifically, this document supports the following stakeholders:

— citizens
— to improve their quality of life;

— owners|of community infrastructure

— to iflentifyswiiich performance characteristics of the infrastructure should be prioritized;

— toiflentify what technical performance aspects should be given priority for improvement

— suppliers of community infrastructure
— to determine which community infrastructure products will meet the specified requirements;

— to identify directions for the development of future community infrastructure products and
services;

— operators of community infrastructure

— to determine the current performance of the community infrastructure they operate;

vi © ISO 2017 - All rights reserved
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— to determine the appropriate performance improvement processes;

— investors

— to determine which types of infrastructure investments will best meet the desired level of

performance;
— city planners or government decision makers
— to assess city planning and identify which infrastructure to prioritize;

— all stakeholders

life-cycle costs;

1+ to promote the harmonization of the needs of residents, community-~manag
environment;

+ to promote the sustainable development and resilience of communities.

1+ toensureinvestmentin community infrastructure that maximizes performance anLl minimizes

brs and the
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Smart community infrastructures — Maturity model for

assessment and improvement

1 Scope

This document provides the basis, requirements and guidance for a maturity model for the
of te s, Tty T
contfibution to the community, and guidance for future improvements.

DEI'TO PDI'OCC U clOpEldi y Ol CO U % UCLUIT

This|document is applicable to

assessment

as well as its

a) all types of community infrastructure, including, but not limited to, energ¥; water, transportation,
aste and ICT,

b) gingle types of community infrastructure or multiple types of commuriity infrastructu|['e, and

c) all types of communities, regardless of geographical locations{size, economic structiyire, stage of
¢conomic development, and

d) 4ll applicable stages of infrastructure life cycle (e.g.planning/design, constructior], operation,
dlecommission).

NOTH Utilization of natural systems, such as green \infrastructure, is also considered as|one type of

infragtructure.

2 Normative references

The following documents are referred:té in the text in such a way that some or all of t
constitutes requirements of this doecument. For dated references, only the edition cited
unddted references, the latest edition of the referenced document (including any amendme

[SO/TS 37151:2015, Smart community infrastructures - Principles and requirements for perforni

3 Terms and definitions

For the purposes®fthis document, the following terms and definitions apply.
[SO dnd IEC maintain terminological databases for use in standardization at the following g

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

heir content
applies. For
hts) applies.

ance metrics

ddresses:

— Ffectropediaavaitabie WWW.EIE OI'P

31
maturity model

model derived from one or more specified assessment model(s), that identifies the set of phased
development or progress levels showing the assessment categories for community infrastructure(s)

3.2
maturity level

point on an ordinal scale of community infrastructure maturity that characterizes the maturity of the

community infrastructure assessed in the scope of the maturity model used

© IS0 2017 - All rights reserved
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change to the economy, environment and other community issues, whether adverse or beneficial,
resulting from community infrastructures

3.4

achievement criteria table
table populated with predefined requirements for characteristics to be achieved at the levels, which

consists of s

3.5

ets of characteristics and their maturity levels derived from CIMM

communit
CIMM

maturity m
definitions

3.6
performan
measurable

Note 1 to ent

Note 2 to e
strategies, pr

[SOURCE: I§

3.7
process
series of ac
expected re

Note 1 to ent
is not limited|

[SOURCE: IS

3.8
interoperal
ability of sy
services to €

Note 1 to ent
Note 2 to ent

[SOURCE: IS

H 'S s r's i dal
TIIIII dOtI UL LTUI U IIfatuIl ll'_y IIIUuvTI

odel applied to community infrastructure, which provides common maturity
0 assess the community infrastructure

Ce
result
"y: Performance can relate to either quantitative or qualitative findings.

hitry: Performance can relate to the management of activitiesy processes, products (incl
ogrammers, projects, plans and services), systems or organizations.

0 37101:2016, 3.29]

tions or events taking place in a defined.@anner leading to the accomplishment
sult

Fy: “Defined” in this context does not necessarily mean documented. A defined process include
to, adaptive means.

O/IEC 15944-1:2011, 3.53, medified — Note 1 to entry has been added.]
hility

stems to provide services to and accept services from other systems and to use f{
nable them to operate effectively together

Fy: “Systems”™in-this context means community infrastructures.

Fy: “Services” in this context includes information such as data and knowledge.

hve been added.]

2toentry h

0 21007-1:2005, 2.30, modified — the definition has been slightly revised and Notes 1

level

iding

bf an

s, but

hese

and

39

community
group of people with an arrangement of responsibilities, activities and relationships

Note 1 to entry: In the context of this document, a community shares geographic areas.

3.10

community infrastructure
systems of facilities, equipment and services that supports the operations and activities of a community

Note 1 to entry: Community infrastructure includes, but is not limited to, energy, water, transportation, waste

and informat

ion and communication technologies (ICT).

© ISO 2017 - All rights reserved
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3.11

smart community infrastructure

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

[SOURCE: ISO/TS 37151:2015, 3.3]

3.12

sustainability

state of the global system, including environmental, social and economic aspects, in which the needs
of the present are met without compromising the ability of future generations to meet their own needs

Note |1 to entry: The environmental, social and economic aspects interact, are interdependent gnd are often
referfed to as the three dimensions of sustainability.

Note P to entry: Sustainability is the goal of sustainable development (3.13).
[SOURCE: ISO Guide 82:2014, 3.1]

3.13
sustainable development
development that meets the environmental, social and economi¢. needs of the present without
compromising the ability of future generations to meet their ownineeds

Note [l to entry: Derived from the Brundtland Report.
[SOURCE: ISO Guide 82:2014, 3.2]

3.14
life dycle
consgcutive and interlinked stages of a produgt-system, from raw material acquisition or generation
from| natural resources to final disposal

[SOURCE: ISO 14044:2006, 3.1]

3.15
metric
defined measurement method'and the measurement scale

[SOURCE: ISO/IEC 14598-1:1999, 4.20, modified — Note 1 and Note 2 to entry have been remnoved.]

3.16
charjacteristic
distihguishing feature

[SOURCE: 1S0*17566:2011, 2.2]

4 ») 3 £ s 33a £ 'y Ve 4 3 4= P |
dd15 Ul Luuuuuuu,_y I ASTI ULTUI T 1Ilditul ll.y IITUUCI]

4.1 Outline

This document provides requirements and guidance on a methodology to assess the performance,
process and interoperability of community infrastructures and their contribution to community-wide
priorities on five levels based on the community infrastructure maturity model (CIMM), and to identify
improvement points for the levels.

For the assessment and improvement, an achievement criteria table shall be developed and utilized.

Clause 4 provides an overview of the entire methodology, including definitions and requirements.
Clause 5 describes how to develop the achievement criteria table. Clause 6 describes how to utilize the
table for assessment and improvement.

© IS0 2017 - All rights reserved 3
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4.2 Achievement criteria table

The achievement criteria table of target community infrastructure(s) comprises

infrastr

characteristics to assess the performance,

process and
ucture(s) or their contribution to the community;

objectives justifying the inclusion of each characteristic;
five levels of characteristics;

descriptions or definitions of criteria for those characteristics which define each level.

interoperability of community

The CIMM grovides reference levels of maturity of the community infrastructure(s). See 4.5 and |5.4.3
for details.
Table 1 outljnes the basic structure of an achievement criteria table. Annex C provides €xamples qf the
achievement criteria table (ACT) for community infrastructure.
Table 1 — Basic structure of an achievement criteria table
Characteriftics Objectives Level
1 2 3 4 5

CH1 Objective of CH1 Def. Def. Def. Def. Def.

CH2 Objective of CH2 Def. Def. Def. Def. Def.

CH3 Objective of CH3 Def. Def. Def. Def. Def.
NOTE 1 “CH1”, “CH2” and “CH3” represent the characteristics:
NOTE 2 “Defl”(“definition”) represents a description of the Criteria for the characteristics to be met at each|level
of the maturjity model. These definitions can be expressed by quantitative, qualitative or descriptive measyires.

4.3 Asses

This docun
shown belo

Technic
infrastn

Contrib
commu

project).

A technical ¢
and commu

sment aspects of the community infrastructure

ent provides two aspect§ifor the assessment of the community infrastructure(|
.

al assessment: assessment of performance, process and interoperability of comm
ucture(s) (e.g. capacity of a power generation plant):

ition assesstnent: assessment of the contribution of community infrastructure(
hity-wide priorities (e.g. the unemployment rate of a community affected by a road-bui

isséssment could be a useful aid as an assessment tool for operators, supervisory autho

5) as

inity

5) to
lding

rities

hity infrastructure vendors.

Contribution assessment could be a useful aid as an assessment tool for government decision makers

and develop

ment agencies.

Table 2 outlines the conceptual relationship of the two assessment aspects.

NOTE 1

ISO/TS 37151:2015, 5.3.

NOTE 2
contribution

NOTE 3

assessment.

priorities vary between different communities.

For details on relating community issues to community infrastructure performances, see

Annex A provides a more detailed description of the difference between technical assessment and

Community issues are the challenges that the community faces. Obviously, the issues and their

© ISO 2017 - All rights reserved
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Table 2 — Relationship between the assessment aspects

Technical assessment Contribution assessment
Characteristics (performance, Contribution of community infrastructures to community-wide issues
process ar}d ipteroperability of Impact 1 Impact 2 Impact 3 [.]
community infrastructures) (e.g. gross product ofa| (e.g. unemployment | (e.g. poverty rate of a
community) rate of a community) community)
Characteristic A okl *
(e.g. capacity of services)
Characteristic B ok ok
(e invactmant aFFin;nnny of
finvestment-efficieney-of
services)
Characteristic C * ok
(e.g] greenhouse gas emissions
from services)
[.-.]

NOTE 1 The number of “*” indicates the degree of relations between the performance of the infrastrjcture listed
in the row and the impact listed in the column.

NOTE 2 Taken from ISO/TS 37151:2015, Table 2, modified.

4.4 | Overview of the methodology

The methodology includes the development of an achievement criteria table, a procedufe to assess
the target community infrastructure(s), and a procedure to improve the maturity level ¢f the target
community infrastructure. Figure 2 provides an overview of the methodology (see Clause$ 5 and 6 for
detalls). A procedure for the assessment and improvement is described in Clause 6.

© IS0 2017 - All rights reserved 5
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a) Target community infrastructure

Determi

ne the purpose, assessment aspect (technical or
contribution) and target community infrastructure(s)

—  —

b) Characteristics

i I Select characteristics fitting for the purpose I

—

c) Procedure

CIMMs

d) Achiev¢ment criteria table

e)Assessment and im

proveinern

|
|
|
|
|
|
|
|
|
|
|
|
|
i
: Develop an achievement criteria table in accordance with the
|
|
|
|
|
|
|
|
|
|
|
|
|
|

Characterigtics and —
their attlibutes Objectives L1 L2 L3 L4 L5 Current | Target (|)- Measures
PF1 Objective of PF1 Def | Def | Def | Def | Def Level 2 | Lewel's +HEt
PF2 Objective of PF2 Def | Def | Def | Def | Def Level 3 | Level 3 -
Perfprmance
PF3 Objective of PF3 Def | Def | Def | Def | Def Level,2 \-“/Level 3 +HEt
[-] 5 O Y I B | [«] [-] [-]
PR1 Objective of PR1 Def | Def | Def | Def | Def Level 2 | Level 3 +HEt
I | PR2 P Objective of PR2 Def | Def | Def | Def | Def Level 2 | Level 3 et
focess @,
PR3 Objective of PR3 Def | Def | Def | Def | Def Level 3 | Level 3 +HEt
[ [-] S S P Y I B Y [.-] [-] [-]
101 Objective of 101 Def | Def | Def | Def | Def Level 1 | Level 3 et
102 Thter- Objective of 102 Def | Def | Def | Def, |“Def Level 2 | Level 3 et
103 | opefability Objective of 103 Def | Def | Def | @ef | Def Level 1 | Level 3 et
i [-] 5 O W Y I B Y [-] [-] [-]
o
NOTE “++++” means improvement measures-for filling the gaps.
Figure 2.50verview of the methodology
4.5 Comipunity infrastructure maturity model

The commulnity infrastructure maturity model (CIMM) provides the overall picture of the mat

of the community infrastructure(s) with five reference levels. Table 3 shows generic definition

urity
and

descriptiong§ of the matlrity levels in the CIMM.
NOTE Eqch levielassumes that the requirements of the lower levels have been fulfilled.
Table 3——6Gemericdefimitiomof thecommumity infrastructure nraturity modet€iiviivi)
Level Definition Description
5 Sustainably optimizing |Continually improving to satisfy future needs
4 Improving Partially started towards future needs
3 Fulfilled Satisfies current needs in a defined manner
2 Partially fulfilled Needs are identified but not satisfied
1 Initial Not started yet
6 © IS0 2017 - All rights reserved
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5 Requirements and guidance to develop an achievement criteria table

5.1 General

To develop an achievement criteria table, users (e.g. experts, consultants/city planners or
owners/operators of community infrastructures) should take the following steps:

a) determine the purpose, assessment aspect and target community infrastructure(s);
b) select characteristics that fit the purpose (see 5.3 for details);

c) IMs (see 5.4

or details);

d) o¢rganize the characteristics and the maturity levels into the criteria in a table,

Once the achievement criteria table has been developed, other users may'use the table for their
assegsment needs.

Wheh choosing target infrastructure(s), users may choose anything from-a-single piece of infrastructure
to myiltiple infrastructures.

5.2 | Guidance to determine purposes
To d¢termine the purpose of the assessment, users should
a) dletermine the target community (e.g. city, state, ndtion, region),

b) identify and prioritize the community issues ifithe target community (e.g. unemployment, poverty,
¢ongestion),

c) identify and analyse the relevant community infrastructure(s) and its impacts on th¢ prioritized
¢ommunity issues,

d) dlefine the purpose of the assessment and improvement of the community infrajstructure(s)
identified in b) in the community determined in a).

To prioritize community issues, users may refer to the following documents depending on the target
cominunities:

— flor a nation, the UN'SDGs or a specific national development plan;
— for aregion, the UN SDGs or a specific regional development plan;
— for a citysthe UN SDGs or a specific urban development plan.

NOT Community issues are the challenges that the community faces. Obviously, the issyes and their
priorjties vary between different communities.

5.3 Requirements and guidance to identify characteristics

5.3.1 General

Users shall select characteristics of the community infrastructure(s) in accordance with the purpose of
the assessment and the assessment aspect.

For a technical assessment of community infrastructure(s), users shall select technical characteristics
in accordance with the requirements given in ISO/TS 37151.

© IS0 2017 - All rights reserved 7
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For a contribution assessment, users shall select community-wide characteristics (preferably indicators
or metrics) with societal merits, taking into account the whole function of multiple community
infrastructures, through a comprehensive perspective.

For such characteristics, users should refer to the Sustainable Development Goals (SDGs) adopted by
the United Nations in 2015 or to the national development goals of each nation.

It is possible that additional characteristics could come from regulations, industry standards and

specifications.

Table 4 outlines an example of how to identify the characteristics.

Table 4 — Example of how to identify characteristics

Purpose Key stakeholders Key stakeholders’ | Characteristics | Objectiveg of
needs characterigtics
Assessmlent and Citizens (e.g. residents),| Availability, afforda- | Characteristic ¥ Objective|1
improvement of ma- owners, Sponsors, bility (e.g. economic, [ -paracteristic 2 Objective|2
turity of the target planners, operators, |societal, environmental
community [infrastruc- suppliers, etc. sustainability)
tures (e.g. energy,
water, trangportation,
waste| ICT)
5.3.2 Additional recommendation for characteristics

The following recommendations are given to aid users in theit“selection of appropriate character

to define th¢
A character
be a met

be easi
classifid

NOTE R¢

stic should

e maturity level classification.

allow far the ability to obtain accGrate and precise results.

constantly impprove characteristi¢s;which become better suited to their needs.

5.4 Guid{

5.4.1 Gen

eral

ance to define‘criteria of maturity levels

ric, i.e. measureable through monitoring;surveying or some other type of assessment me

y used for rating (it is suggested" that the users avoid “YES/NO” or other “Either
ations because those are difficult to place on a five-level scale.),

viewing and revising(the selected characteristics based on practical verification can help

Users shoulg develop, in accordance w1th the general descrlptlons glven in the followmg subclause

descriptions

in the achievement crlterla table

To define the maturity levels, users should

stics

thod,
OR"

users

a) classify each identified characteristic as one of three attributes: performance, process or
interoperability (see 5.4.2 for details),
NOTE1 Users do not have to develop characteristics for all three attributes if it is not appropriate to do so.

b) develop the five-level criteria for each characteristic on the basis of the reference maturity models
for each classification (see 5.4.3 for details).

NOTE 2  The selection of attributes depends on the identified community issues (see 5.2), such as water

infrastructure in terms of interoperability.

© ISO 2017 - All rights reserved
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5.4.2 Attribute of characteristics

In developing an achievement criteria table for community infrastructure(s), users should define
maturity levels according to the characteristics of performance, process and interoperability.

Performance characteristics are those used to assess the performances of community infrastructure(s),
for example

— the levels of community infrastructure service;

— the effects on the environment or other aspects of the community directly attributable to
infrastructure operations.

Procgss characteristics are those used to assess, for example,

— the levels of processes for community infrastructure such as introduction, mainfenance and
operation carried out by community managers/administrators/operators;

— the activities to plan, manage and monitor community infrastructure sétyices.

Interjoperability characteristics are those used to assess how well diffefent infrastructure dlements can
worK in concert or to assist one another, for example

— the cooperation, alignment and harmonization of multiple gofnmunity infrastructures;

— thecooperation,alignmentand harmonization ofinfrastructure servicesand various seryices/issues
Yithin a community;

— the relationships with other communities.
5.4.3 Definition of the criteria

5.4.3.1 General

Users should define the five-level critéria of maturity levels for each characteristic depepding on its
attripute (see 5.4.3.2 for details).

Additionally, for all attributes, users should follow this guidance in developing the charactefristics:
— Ifitis difficult to describe a criterion with a single constant value, users should utilize yariables.

— Ifa characteristicis not clearly classifiable as either performance, process or interoperability, users
ghould desigfate it to the classification which is most suitable in accordance with thelassessment
purpose.

NOTH Eor detailed guidelines on describing specific maturity levels, see Annex B (detailed exiplanation for
the C|[MNMrdefinitions).

5.4.3.2 Maturity levels by attributes of characteristics

Depending on the attribute, i.e. performance, process or interoperability, users should develop the five-
level criteria of each characteristic on the basis of the following maturity models for each attribute.

Tables 5, 6 and 7 correspond to the maturity models for performance, process and interoperability
characteristics, respectively, where “needs” includes both aspects - the technical and the contribution
to solving community issues. Details are given in Annex B.

The CIMM for performance characteristics is defined in Table 5, which is derived from the generic CIMM
in Table 3.
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Table 5 — CIMM for performance characteristics

Level Definition Description
5 Sustainably Satisfies quality and capacity for future needs
optimizing
4 Improving Development started that will satisfy future needs
3 Fulfilled Satisfies quality and capacity for current needs
2 Partially fulfilled |Physically functioning but does not satisfy current needs
1 Initial No functioning infrastructure

The CIMM fpT process characteristics is defined in Iable b, which 15 derived from the generic CIMM in
Table 3.

Table 6 — CIMM for process characteristics

Level Definition Description
5 Sustainably Procedures for continual improvement of processes are impléemented with the
optimizing appropriate resources (e.g. human, financial and natural)
4 Improving Processes are quantitatively implemented
3 Defined Processes are defined and implemented
2 Managed Needs related to processes are identified butthe’processes are not defined
1 Initial No established processes

The CIMM fpr interoperability characteristics is defined in Tdble 7, which is derived from the geperic
CIMM in Tahle 3.

Table 7 — CIMM for interoperability characteristics

Level Definition Description
5 Spistainably Continual improvementof interoperability is in place
gdptimizing
Improving Common platferin to achieve interoperability is established
3 Fulfilled Connectioprand cooperation across community infrastructures are defined angl
established
2 Assessed NeedsA£0T connection and cooperation across community infrastructures are
assessed but not defined
1 Initial Infrastructures are independently operated

6 Guidance forassessment and improvement

6.1 General

This clause gives guidance on assessing the maturity of the target community infrastructure(s) with an
achievement criteria table, and improving the performance, process and interoperability of community
infrastructure(s) and their contribution to community-wide priorities.

6.2 Guidance for assessment
For assessment, users should follow these procedures as a minimum:

a) Prepare necessary documents, for example analysis of policies relevant to the target community
infrastructure(s), records pertaining to the current situation of the target community
infrastructure(s).
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b) Select the appropriate achievement criteria table in accordance with Clause 5 or the target

i

nfrastructure(s).

c) Evaluate the target community infrastructure(s) according to each characteristic in the
achievement criteria table and decide its proper assessment level.

d) Record the results of assessment.

If no such achievement criteria tables exist, users should follow Clause 5 to create an appropriate
achievement criteria table.

6.3

6.3.1
Fori

a)

b) Identify and analyse the gaps between the target level and the current situations asses

c 1
User
NOTH

indic
the fy

While making an improvement plan, it is recomngended that the feasibility, operability and

plan
also

6.3.2

Ther]

— improving the performance characteristics, exchanging/repairing the hardware

q

— improving the pfecess characteristics, implementing an advanced maintenance activ

1

— Eﬂproving the interoperability characteristics, enhancing data sharing and practical y
i

After

L i | £ - =
UUIudiitT 101 1IIIpPruoveiiciit

Analysis for improvement
mprovement, users should follow these procedures:

et the target level of each characteristic desired for improvement.

Develop a plan or measures in order to fill the gaps and achieve'the target level.
5 should periodically implement such procedures based ¢h the PDCA cycle.
Assessment and improvement use the same achievement criteria table. Whether th¢

htes the goal of improvement is all of the indicator, a pagtpf an indicator or a group of indicator
ture vision of the community infrastructure(s).

is evaluated, and a benchmark included imthe plan to judge if the plan is executed succ
Fecommended that the effect is compared with the cost of the plan.

Implementation of improvement

e are various means for implementing the improvement plans, such as

bquipment;

he data monitoring;

fferenttypes of infrastructures.

implementing the improvement plan, an evaluation should be conducted to check that

sed.

b metric that
5, depends on

effect of the
essfully. It is

or physical

ty based on

sage among

the desired

effe

TR L L A |
L 1IIdS UCTTITI AUITITVTU.

Users should retain the documents detailing the improvement plan at each assessment stage for future
analysis.

NOTE

community infrastructure(s).
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Annex A
(informative)

Conceptual description of the assessment aspects

A.1 General

Figure Al g
contributioj

The commu
servicing is
The target ¢

A.2 Two

The activitig
The activit
economic pf

There are ty
itself, and {
priorities.

In this docu

1 assessments for the needs of community infrastructure and community-wide priorit

an activity to create further value related to the physical infrastructure-and its operat
ommunity infrastructure cooperates with other community infrastructures.

aspects of assessments

es of community infrastructure also affect community-wide environmental/sd
iorities.

o aspects for the assessments. One is to assess theommunity infrastructure performnj

he other to assess the contribution of community infrastructure to community-

ment, the former is referred to as a “techmical assessment”, and the latter is referred t

“contributi

assessment”. In Figure A.1, the technical assessment is represented by a wide arrow

“Target community infrastructure” toward “Needs” and the contribution assessment is representg
a wide arrow heading from “Target community infrastructure” toward “Community-wide priorit

environme

A.3 Thre

Metrics reld
infrastructy

Figure A.1.1
characterist

t, social or economy”.

e characteristics for‘assessments

ted to performatice characteristics are used to assess the performance of comm
re or its confribution to community-wide priorities. These are expressed as “P
h the case of technical assessment of community infrastructure, the metrics for perfornj
ics should\be selected first from ISO/TS 37151.

Metrics related t@process characteristics are used to assess management capability of the comm

infrastructy

re or contribution to the community-wide priorities. These are expressed as “P

hity infrastructure consists of a physical infrastructure, and its operator and-servicing.

ives a conceptual description of the target community infrastructure and its technicall and

€s.

The
ions.

s of community infrastructure affect the environment, residents and community mandgers.

cial/

ance
wide
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ed by
esin

inity
:‘" in
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R” in

Figure A.1.

Metrics related to interoperability characteristics are used to assess cooperation capability/effect of
community infrastructure or contribution to community-wide priorities. These are expressed as “I10”

in Figure A.1.
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Community infrastructure and its assessment (CIA)
i I
| Community-wide priorities . :
i. in environment, social or economy I
_r_:_______I\I:d_____:=___I ''''''' . ___'
: eeds : ontribution
Communi
! Environment| Residents M v I assessment
: anagers :
. = = .. I @ @
Technica
ASSESSIMEnt fa
e e DO R - - ~ -,
| I Other
| [ [ Servicing ] i regons
I
| ( Servicing ] o Physical infrastructure I
| ks B
I Physical infrastructure .T’\r |
erator
] [ Operator ] :
I
I Other community infrastructures 1 Target community infdstructure I [CIA]
| |
R S
Key
PF performance
PR process
10 interoperability
widefrrows assessment results
slim grrows  physical interactions
NOTH This figure applies to_the assessment of a single infrastructure with interaction bg¢tween other
infragtructures. In order to assess a complex system composed of multiple infrastructures as a whgle, the target
community infrastructure.can be extended as shown by the dotted line.
Figure A:l +— Example of a picture of the community activities in a broad sense
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Annex B
(informative)

Detailed explanation for the CIMM definitions

To supportusersin creating the achievement criteria table, additional CIMM definitions for performance,
process and interoperability characteristics composed of key elements are given in this annex. The

original CIM
are describd

M and additional definitions for key elements of performance, process and interoperability

d in Tables B.1, B.2, and B.3, respectively.
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Annex C

(informative)

Examples of the achievement criteria table (ACT)

C.1 General

This annex {

C.2 Examples for electric power supply infrastructure

C.2.1 Main items for the sample ACT

This subclay
infrastructy
and distriby
Clause 5.

To create t
the followin|

— “Target
—  “Purpoq

— “Key st4

Table

hows examples of an ACT for community infrastructures.

[se gives examples of the ACT when defining target infrastructurefor electric power supply
res, which contain an electric power system including a powergrid network (transmipsion
tion) and power generation. This is built according to the meéthodology described in 4.4 and

e ACT, the following items are determined. Table C.1.gives the example of descriptior}s for

items;

infrastructure” is the infrastructure(s) of the assessment target.
e of assessment” is the objective of assessing the infrastructure(s) in the community.

keholders” are the people who use this*ACT.

C.1 — Description of the target/infrastructure, purpose of assessment and key
stakeholders for the ACT

Item Description

Target infragtructure Eléctric power supply infrastructure (generation and grid)

Purpose of assessment To satisfy requests from residents, industry, society or environment for
the electric power supply infrastructure, which include quality of service,
operation efficiency, service sustainability, resiliency and harmony arhong
neighbourhood areas

Key stakeholders Citizens, operators/owners of community infrastructure, city plannefs or
government decision makers

o —

The ACT is composed of multiple characteristics. It is recommended that the ACT is configured with
characteristics induced from at least “14 needs” identified in ISO/TS 37151. Each characteristic has the
following items.

— Minimum “Needs” are identified in ISO/TS 37151

— “Category” is identified as “performance characteristic” in ISO/TS 37151.

— “Attributes” is defined as a classification of the characteristic: performance characteristic, process
characteristic, or interoperability characteristic.

— “Objective of characteristic” is derived from the purpose of the ACT.

18
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— “Reference metrics” are the metrics to be referred to when assessing the target infrastructure.

C.2.21, C.2.2.2 and C.2.2.3 provide examples of characteristics to configure the ACT for the electric
power supply infrastructure. Examples for performance, process and interoperability are selected in
C.2.2.1, C.2.2.2 and C.2.2.3, respectively. Each corresponds to the one row of the table d) described in

Figure 2.

C.2.2.1 Quality level of the power system

Table C.2 provides identified sub items for “Quality level of the power system” characteristics.

Table C.2 — Sub items for “Quality level of the power system” characteristic

Need/category/attribute Availability | Stability Performange

Objeftive of characteristic To identify the quality levels of the power system, including its management
and operation

Refefence metrics — Average interruption duration per year per customer (1ISO/TY37151:2015,
Annex A)

— Average interruption frequency per yearper customer (ISO/T§37151:2015,
Annex A)

— How much the actual frequeneylof a system departs from the reference
frequency

— How much the actual voltage of a system departs from the reference voltage

Fiveilevel criteria of maturity levels

Level Description

5 The power system is continuously stable corresponding to the future situation, inclfiding re-
source risks, environmental risks and emergency issues

4 The power system is stable corresponding to the near future needs, including renewable energy
connections and demand fluc¢thations/movements

3 The power system is stableand has no critical quality issues that could adversely afffect eco-
nomic activities and social’activities (e.g. frequency control, voltage control, supply pnd demand
adjustment)

2 There are issues-in_stable supply, such as negative impacts on economic activities afd social

activities in the.community

1 It has not been electrified in most of the region

C.2.2.2 Grid configuration redundancy

Tabl¢ C.3 provides identified Sub items for “Grid configuration redundancy” characteristic.

Table C.3 — Sub items for “Grid configuration redundancy” characteristig

Need/category/attribute Resilience iRedundancy iProcess

Objective of characteristic To identify how redundancy grid configuration is built and how well the op-
eration performs to maintain the request for power supply and grid quality

Reference metrics — Grid configuration redundancy (to satisfy N-1 condition, etc.)

— Power outage time due to equipment/facility issues

— Power outage time due to operational issues

Five-level criteria of maturity levels

Level Description

5 Automated switching or control mechanism for no outage has been built and has efficiently
managed and operated for continual stability. The mechanism is continuously improved for
more effectiveness and efficiency

© IS0 2017 - All rights reserved 19
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Table C.3 (continued)

4 Power plants and grid situation are monitored and analysed, and they effectively manage and
operate the power system using this information to achieve stability

3 The power system has sufficient redundancy and/or robust structures. There are management
and operation mechanisms or rules for power grid stability and they are managed and operated
according to them

2 The power system does not have sufficient redundancy or robust structures to recover such as
N-1 conditions or sufficient transmission line capacity

1 No consideration of redundant or robust configuration in the power system

C.2.2.3 Efficiency of management and operations for keeping the balance

Table C.4 prjovides identified sub items for “Efficiency of management and operations for ‘keeping the
balance” chgracteristic

»

Table C.4 — Sub items for “Efficiency of management and operations for keeping the balance

characteristic
Need/categdry/attribute Operational efficiency | Operational efficiency Interoperability
Objective of characteristic To identify the level of efficiency of managefnent and operations for keeping a

balance between supply and demand throtightie-lines among different regions.

Reference meptrics — Amounts of interconnected power exchange by the tie-lines

— Trends of total cost for management and operation in the power system

(72}

— Economical loss by constraints on the interconnection of the tie-ling

Five-level criteria of maturity levels

Level Description

5 The continual improvement of stable and-efficient service operations for power supply contfols
has been achieved with the effectiveness evaluation for their management and operations with
cooperation in related electric companies

It has been promoted and accepted by the neighbourhood regions. For the continual usage gnd
long-term agreement, these.are prerequisite conditions

4 The balance between supply and demand through tie-lines in different regions is achieved Ry
the quantitative management where unified management as achieved based on the accurat¢
forecasts or analysed-results of demand and supply data on all power generators and demands

3 Fair and unified’rtles for the balance between supply and demand through tie-lines in diffefent
regions havetbeen identified. The management and operation for the power grid between s¢gme
regions hav€ been achieved without large constraints based on these rules

2 The méanagement and operation for the balance between supply and demands are achieved
through tie-lines in different regions. The power system has constraints on connected users
usage or operation in cases of lack of power supply etc.

1 The power grid is not constructed
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