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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.

The procedures used to develop this document and those intended for its further maintenance are
described in the ISO/IEC Directives, Part 1. In particular the different approval criteria needed for the
different types of ISO documents should be noted. This document was drafted in accordance with the
editorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. ISO shall not be held responsible for identifying any or all such patent rights. Details of
any patent rights identified during the development of the document will be in the Introduction and/or
on the ISO list of patent declarations received (see www.iso.org/patents).

Any trade name used in this document is information given for the convenience of users and does not
constitute an endorsement.

For an explanation on the meaning of ISO specific terms and expressions related to conformity
assessment, as well as information about ISO’s adherence to the WTO principles in the Technical Barriers
to Trade (TBT) see the following URL: Foreword - Supplementary information

The committee responsible for this document is ISO/TC 59, Buildings and civil engineering works,
Subcommittee SC 17, Sustainability in buildings and civil engineering works.
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Introduction

This Technical Specification is intended for use by stakeholders involved during the life cycle of a
construction works. More and more decision makers involved in construction projects are establishing
goals to improve the sustainability performance of a construction works.

Decision making typically relates to the planning, design, construction, use and operation, and end-of-life
processes. The planning and design phases usually include the project inception/initiation, conception
of need and feasibility, and initial and detailed design, all of which lead to the actual construction and
occupancy of the building.

The objective of providing the guidance included in this Technical Specification is to demonstrate to
each actor at each phase of the construction project a way to implement the nine general principles of
sustainability in buildings and civil engineering works, as described in ISO 15392.

Although the following topics are currently outside the scope of this Technical Specification, these
guidelines can also facilitate the different actors in

— identifying and setting performance targets,

— elaborating relevant practical tools (criteria, indicators, measurement methods) for
assessing/measuring the actual performance levels, and

— formalizing a management system based on the general principles of sustainability, which can be
monitored, assessed, and improved.

Application of the nine general principles to the life cycle of construction works introduces a
multidimensional puzzle leading to a complex framework. Clause 4 presents the different primary
elements of the framework and the related facets to be considered regarding each element. Clause 5
introduces the methodological approach for applying sustainability thinking to the development of
the construction works and identifies six phases of the decision-making process and 10 sustainability
objectives. Clause 6 gives application guidance developed on the basis of these objectives and related
issues of concern (see Table 3) and detailed recommendations attached to each issue (see Table 4).
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TECHNICAL SPECIFICATION ISO/TS 12720:2014(E)

Sustainability in buildings and civil engineering works —
Guidelines on the application of the general principles in
ISO 15392

1 Scope

This Technical Specification provides guidance for the application of the general principles of
sustainability in buildings and civil engineering works elaborated in ISO 15392. It shows the different
actors involved with the construction works how to take these principles into account in their decision-
making processes in order to increase the contribution of the construction works to sustainability and
sustainable development.

This Technical Specification provides a step-by-step approach for

— encouraging the application of the general principles by all stakeholders at each stage of the project
and its use, from the decision to build and the initial development of the project brief until the end-
of-life of the construction works,

— helping interested parties to consider and/or incorporate sustainability thinking in all phases of
the building’s or civil engineering works’ life cycle, for all relevant issues of concern, by raising key
questions in relation to the general principles,

— understanding the outcome (effect) of the application of the general principles, and

— buildingonacquired experience todevelopbestpracticesand engenderinga continuousimprovement
process.

NOTE See Annex A for the list of the nine general principles.

2 Normative references

The following documents, in whole or in part, are normatively referenced in this document and are
indispensable for its application. For dated references, only the edition cited applies. For undated
references, the latest edition of the referenced document (including any amendments) applies.

[SO 6707-1, Building and civil engineering — Vocabulary — Part 1: General terms
ISO 14020, Environmental labels and declarations — General principles

ISO 14021, Environmental labels and declarations — Self-declared environmental claims (Type II
environmental labelling)

[SO 14024, Environmental labels and declarations — Type I environmental labelling — Principles and
procedures

[SO 14025, Environmental labels and declarations — Type Il environmental declarations — Principles and
procedures

ISO 14040, Environmental management — Life cycle assessment — Principles and framework
[SO 14044, Environmental management — Life cycle assessment — Requirements and guidelines
[SO 14050, Environmental management — Vocabulary

[SO 15392:2008, Sustainability in building construction — General principles

™ ICN TN1 A ATl w3
Copyright International Organization for Standardization '('lghtS reserved 1

Provided by IHS under license with ISO Licensee=University of Alberta/5966844001, User=sharabiani, shahramfs
No reproduction or networking permitted without license from IHS Not for Resale, 03/25/2014 19:48:52 MDT



ISO/TS 12720:2014(E)

[SO 15686-5, Buildings and constructed assets — Service-life planning — Part 5: Life-cycle costing

[SO 21929-1, Sustainability in building construction — Sustainability indicators — Part 1: Framework for
the development of indicators and a core set of indicators for buildings

ISO 21930, Sustainability in building construction — Environmental declaration of building products

ISO 21931-1, Sustainability in building construction — Framework for methods of assessment of the
environmental performance of construction works — Part 1: Buildings

ISO 26000, Guidance on social responsibility
ISO/TR 15686-11Y), Buildings and constructed assets — Service life planning — Part 11: Terminology

ISO/TR 21932, Sustainability in buildings and civil engineering works — A review of terminology

3 Terms and definitions

For the purposes of this document, the terms and definitions related to sustainability in buildings and
civil engineering works in ISO 15392 and ISO/TR 21932 apply. For general terms and definitions related
to construction works, service life planning, and environmental management systems and life cycle
assessment, the terms and definitions in ISO 6707-1, ISO/TR 15686-11, and ISO 14050 apply.

Where conflicts arise, the terms and definitions within ISO 15392 and ISO/TR 21932 govern.

4 Elements of the framework

Sustainability related to buildings and civil engineering works is a complex issue, and the application of
a holistic approach is one of its general principles. When incorporating sustainability thinking into the
different processes involved in the development of a construction works, it is important and relevant to
keep in mind the elements presented in Table 1, as pieces of a multidimensional puzzle to be assembled.
It is important to note that, often, different individual aspects will interrelate with one another.

Table 1 — Primary elements for consideration

Primary elements Facets to be considered

— environmental protection
Primary aspects of sustainability — economic efficiency

— social needs

— continual improvement

— equity

— global thinking and local action
Gener;al principles of sustain- — holistic approach

ability.related to construction works — involvement of interested parties
(IS0 1;5392) — long-term consideration

— precaution and risk management

— responsibility

— transparency

1) This Technical Report is under preparation.
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Table 1 (continued)

Primary elements

Facets to be considered

Components of a vision for construction
works to contribute to sustainability and
sustainable development

— implementation of an efficient and responsible project manage-
ment throughout the decision-making process

— involvement of all interested parties and be designed to meet
affected parties’ needs, both individually and collectively

— full integration into the relevant local building, town-planning, or
environmental-planning schemes and infrastructure

— be healthy, comfortable, safe, and accessible for all
— be designed or refurbished from a life cycle perspective

— minimization of the project’s environmental impact over the esti-
mated (or remaining) service life

— delivery of economic value over time
— delivery of social and cultural value over time for all

— be designed (or refurbished) to be user-friendly, cost effective in
operation, and with measurable technical and environmental perfor-
mance over time

— be designed (or refurbished) to be adaptable throughout its ser-
vice life, with an end-of-life strategy

The functions of a building and its site

— support main activities corresponding to users’ needs

— provide useable and functional indoor and outdoor spaces
— provide a healthy indoor environment

— provide safety and security

— provide for privacy

— provide a sense of place

The functions of a civil engineering
works

— convey and manage flows (material, water, energy, waste, goods,
persons, information, etc.)

— store, treat, or convert flows

— produce, store, distribute, or manage energy
— connect places, functions, or people

— produce services for the community

— accommodate medium- or large-scale activities
— provide safety and security

— protect the environment, goods, or people

‘Main stakeholder groups

— clients

— designers: architects, engineers, and related consultants
— contractors: builders, constructors, services engineers
— suppliers and manufacturers

— users

— facility managers

— community interest groups

— regulatory authorities
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Table 1 (continued)

Primary elements

Facets to be considered

Main types of construction worksa

— buildings
— residential buildings
— commercial buildings
— public buildings
— industrial buildings
— etc.
— civil engineering works
— parks and public spaces
— transportation systems
— water and sewerage systems
— energy generation and distribution systems
— waste systems
— airports

— etc.

Decision-making processes

— strategic planning

— project definition

— design

— construction and handover
— operation and maintenance

— end-of-life strategy

Geographical scales linked to a project

— construction works and its site
— local and extended neighbourhood

— city or region

Physical life cycle stages of a construc-
tion works (“cradle to grave”)

— production stage (including extraction of raw materials and
manufacturing of products)

— construction stage

— in-use stage (including use, operation, maintenance, repair,
replacement, and refurbishment)

— end-of-life stage

Combined product and process approach
(see Figure 1)

— product-oriented, in terms of performance (technical, functional,
environmental, social, economic) of the resulting works

— process-oriented, in terms of decision making over the entire life
of the works

Copyright Intérnational Organization for Standardization
Provided by IHS under license with ISO
No reproduction or networking permitted without license from IHS

© ISO 2014 - All rights reserved

Licensee=University of Alberta/5966844001, User=sharabiani, shahramfs
Not for Resale, 03/25/2014 19:48:52 MDT



ISO/TS 12720:2014(E)

IDEA Decision-making processes END

Professionals
(Practices)

SUSTAINABILITY OBJECT)\gg

Users
(needs)

Project

Operation
Management

Construction
system in use

nd RELATED |SSUES of CONCERN

CRADLE Product-oriented processes - Physical life cycle GRAVE

Figure 1 — Diagram of process-oriented and product-oriented life cycles

5 Methodological approach

The starting point of the methodology of applying sustainability thinking to development of construction
works is the following sentence, from ISO 15392:

“Sustainable development of buildings and other construction works brings about the required
performance and functionality with minimum adverse environmental impact, while encouraging
improvements in economic and social (and cultural) aspects at local, regional and global levels.
Sustainable development of buildings and other construction works may include consideration of
buildings and infrastructure individually and collectively, as well as consideration of single products,
functional components, services and processes related to their life cycle”.
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Six main phases are identified within the decision-making processes that relate to the life cycle of a
construction works, from the first expression of a need (idea) until the end-of-life of the works. These
are:

IDEA — strategic planning (leading to the project definition)
— project definition (leading to the creation of the project/client brief)
— design (conceptual, detailed)
— construction and handover (including commissioning)

— operation and maintenance (including repair, replacement, and refurbishment)

—L

\% — end-of-life strategy (deconstruction, waste treatment, and disposal)
END

NOTE1 National practice can give alternative descriptions and groupings of phases in the life cycle of a
construction works. The above presents the terms used in this Technical Specification to identify the key elements
that take place in all projects.

NOTE 2  Refurbishment is considered as a sub-project of the use phase including, in itself, strategic planning,
project definition, design and construction, and also the end-of-life of some elements such as exterior claddings,
windows, partitions, and interior finishes.

From a process or management point of view, the main phases of the decision-making process related to
a construction project, together with the stakeholders and their actions/decisions at each phase, are the
core elements for this Technical Specification (see Table 2).

From a point of view of sustainability objectives, the thematic issues of concern provide the basis for
operational guidance and the technical and management recommendations (see Tables 3 and 4).

In simple terms, each phase will

— raise questions that need to be addressed,

— implicate the various stakeholders or actors needing to answer these questions, and
— end with an optimal result or deliverable.

This is made more explicit in Table 2.
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Table 2 — The six phases of the decision-making process

Decision-mak-
ing process

Questions raised

Main stakeholders
(or actors)

Result/deliverables

Strategic plan-
ning

— Whatis the demand?
— What are the needs?

— What are the sustainabil-
ity objectives?

— What are the opportuni-
ties and constraints of the
site?

Clients, users, commu-
nity interest groups

— Preliminary objectives

— Decision to proceed or not

Project defini-
tion

— What are the technical
and functional require-
ments?

— What are the environ-
mental, economic, and social
performance requirements?

Clients, users, commu-
nity interest groups

— Project detailed objectives

— Creation of the project/cli-
ent briefa

and handover

and the works handed over
to users?

manufacturers, clients,
users

Design How is the demand Designers, engineers, |A sustainable construction
expressed into a project, clients, users, regula- |project, with detailed drawings
first schematically and then |tory authorities, com- |and specifications
in detail? munity interest groups

Construction |How is the design realized |Contractors, suppliers, |A sustainable construction

process, a sustainable works/
asset, a user guide, specifica-
tions for use

Operation and

How to operate and main-

Clients, users, facility

A sustainable service life,

the end-of-life, without cre-
ating damage to the environ-
ment or the community?

interest groups

maintenance |tain the built environment |managers, suppliers, |including continuous improve-
in an effective, sustainable |community interest ment
way? groups
End-of-life Once full obsolescence is Clients, suppliers, con- |A sustainable exit strategy and
strategy reached, how to deal with  |tractors, community |its realization, a clean site

a  The resulting brief is expected to balance the consideration of the technical, functional, environmental, economic, and
social aspects and to prioritize the related performance requirements.

The guidance in Clause 6 demonstrates to each actor, at each phase of the construction project, a way
to implement the nine general principles. Although they might be seen as rather conceptual, they can
be used, from an intellectual perspective, as a framework against which decisions can be checked. The
most practical way to implement them is to translate them into sustainability objectives and related
issues of concern, with both a product-oriented and a process-oriented approach.

Sustainability objectives and issues of concern are the items or requirements that need to be raised and
taken into consideration at different critical points throughout the project life cycle, starting with the
choice of the site and the elaboration of the brief, which is a critical document. These items/requirements
need practical solutions to help ensure the maximum contribution to sustainability and sustainable
development from the construction works. All the actors involved in the process should have these
items/requirements in mind, while knowing that solutions shall be given, and be conscious that each
of the actors has a role and a responsibility in enabling those solutions to be progressively elaborated
throughout the project’s life cycle.

™ ICN TN1 A ATl
Copyright International Organization for Standardization
Provided by IHS under license with ISO
No reproduction or networking permitted without license from IHS

rights reserved 7

Licensee=University of Alberta/5966844001, User=sharabiani, shahramfs
Not for Resale, 03/25/2014 19:48:52 MDT



ISO/TS 12720:2014(E)

The sustainability objectives identified in this Technical Specification, corresponding to the “vision”
presented in Table 1, are as follows:

a) efficient and responsible management throughout the process;
b) involvement of interested parties and consideration of their needs;

c) integration into the relevant planning schemes and policies (including sustainability planning)
related to local building/town-planning and infrastructure;

d) functionality, health, comfort, safety, and accessibility;

e) consideration of a life cycle perspective;

f) limitation of adverse environmental impacts;

g) provision of economic value over time;

h) provision of social and cultural value over time and for all;
i) performance management during operation;

j) adaptability and end-of-life strategy.

6 Application guidance

In this Clause, the sustainability objectives are detailed in issues of concern, each being expressed as a
short list of statements, actions, or recommendations. These are intended to make the objectives and
issues more evident for the various stakeholders’ consideration.

Table 3 presents the list of sustainability objectives and related issues of concern, and indicates whether
they are linked to

— the three primary aspects of sustainability,

— the nine general principles of sustainability related to construction works,
— either a building or civil engineering works, or both, and

— either a product- or process-oriented approach, or both.

It is particularly important that all the issues presented in Table 3 are considered from the initiation
of the project, during the project definition, and the elaboration of the brief. A brief that appropriately
integrates these issues (detailing the three primary aspects of sustainability) is likely to result in a
project that contributes positively to sustainable development.

NOTE Buildings and other types of construction works are designed to meet numerous requirements,
expressed and established in national and international standards or regulations. None of these requirements
is replaced or changed by this Technical Specification. Compliance with legislation and regulations represent
prerequisites for any project and are not addressed within the tables.
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Table 4 gives detail to each issue of concern together with guidance and recommendations. The issues
are also marked as to their relevance to four categories of questions.

— Whois involved in dealing with or identifying a solution to that issue?
— In which context should the issue be considered?
— To which phase of the project/process does the issue relate?

— To which stage of the life cycle of the construction works does the issue refer?

™ ICN TN1 A ATl w3
Copyright International Organization for Standardization '('lghtS reserved 19
Provided by IHS under license with ISO Licensee=University of Alberta/5966844001, User=sharabiani, shahramfs

No reproduction or networking permitted without license from IHS Not for Resale, 03/25/2014 19:48:52 MDT



2014(E)

ISO/TS 12720

'smalaa1309(oad 1engaa ayelrapun —

ade)s
£9Y] yoed Je 9peU SII10YD Y] JO UOIIEpI[RA
pue ssado.d aanje.aall ue jo uondopy — vy

‘Gunjiom pajeadajul aedfoe] —

‘papaau
S[[I¥S [euolssajo.1d A1essadau a3 AJ1yuap] —

ssasoad
9y InoysSnoay) yoeoadde Areurdidsipinu
pajeadajur ue jo uoneyudwddw] — gy

'S)I0M 93 JO asn
[ewdo ue moj[e adueud UTRW pUE UoeIado
91[1 10J 9[B[IBAR $9DIN0SA.1 9] .INS B —

109load
913 Jo suonque ayj 03 puodsa.riod 309(oad
9Y3 10 9[qE[IeAE $9.IN0SA.I 93 dINSUT —

(*239 ‘ueWINy ‘[BIIUYDII] ‘TEID
-ueuly ‘3'9) $92.In0s3a.1 Jo A)[Iqe[ieay — zZy

'S19
-poya3eas ay3 03 Ad1]0d S1y3 93€d1UNWWIO]) —

"309(o0ad ay3 10y Ao1j0d A1
-[IqeUTEISNS 33 JO SIUSWA[D £33 9y dulyaq —

UOISIA 973 JO UOIIEITUNUINIOD pUE
I3 eWI-UOISIIIP UTeU .10 JUSI[D 33 Jo Adrjod
Ay1[Iqeureisns ay) jo yudwysijqeisy — Iy

ssazo.ad ayy noySnoayy
Juswafeuew S[qIsuodsal pue U — V

I
-Jo
-pui

osn

uon
nas
uo)

uon
np
oad

£831

AN
I
|,h°

-pug

DU
JI9A0
Bua) uon

ue
urew | PUEU u
: pue ugis ;

pue yap
uon aa

uorny hRET
mnas

el oxd

ado uo)

Suru
uerd
21893
ens

uoirg
EX
/£31)

pooy

anoq
q

S9N

yI0M
uon

mnas
uo)

10}
el
ado

I9p REE]|
[mq | 13ud
/103 JAG)
Jeq} 3is
uo) aa

ud
m

98e1s 91242 ayI]

aseyd ssadso.uad-)dafo.ag

1XaJU0)

(1010® UTRW) Oy M

U.I9DUOD JO SINSSI paje[a.d pue

saAn3(qo Ayiqeurelsng

SUOIIEPUIWUI0IAI pUe ‘QduepIng ‘U.Iaduod Jo SanssI Jo ISI| pa[rersq — ¥ dqeL

7N

Copyright International Organization for Standardization

Provided by IHS under license with ISO

© ISO 2014 - All rights reserved

Licensee=University of Alberta/5966844001, User=sharabiani, shahramfs

Not for Resale, 03/25/2014 19:48:52 MDT

No reproduction or networking permitted without license from IHS



2014(E)

ISO/TS 12720

‘SpJaepuels JueA3[a.1 pue ‘s[faqe[ ‘sawayds
uonedy13.19d do130e1d 3saq Juawadw] —

"A[3urp.1odoe o€ pue A31jiqeidadoe
9UIULI)SP ‘JoW J0U d.1e S398.183 93 USY |\ —

'$IN220 s1a8.1e)
10 uSisap ur agueyd JuedJ1uSIS AU. JI MIIADI
pue juawISSasse aouew.I0j1aod € Ino A11e) —

‘aouewIo).1ad 10j s3a8.1e) 105 —

dduew
-103.19d pa123dxa 33 JO JUSWAASNYIY — 8V

‘pazIjeULIO) PUE PIZIULS.IO [[9M d.1€
S.1010€ U99M13(q S9IEJIDIUL JBY) .INS IR —

'san3dIy10ads s3I pue
109(0ad aY3 10J 9[qEIINS SIOBIIUO0D YSI[qeISH —

san.aed usamiaq saniqisuodsa.l
pUE S1DBIIUO0D JO UOHIBRZI[RULIO] — LV

'Sa01AI9S pue s3onpoud 10j
A8a1ea3s Surdanos a[qisuodsal e ysijqeisyg —

Suranos a[qisuodsay — 9y

"MalAd.1 Te[ndal e axellopun —

‘A18ul
-p.1022e 30B pue A31[1qeidadde surwIalaq —

"S9NSSI WLI9}-3U0] PUB ‘~wnipaul ‘-1.10ys Sul
-I9PISU0D ‘SYSLI [BIIUYIS) pUR ‘[RIUSWUOIIAUD
‘[B100S ‘[BIOURULJ 93 SSISSE puk AJIIUdp] —

‘[telsp Jusioyyns
ut Suruue[d A[1es y3no.ayj ‘sanssi uewny pue
‘[ed1uy29) ‘@AnenSIUTWpe ay) a3ednuUy —

SHSLI Jo yudwaSeuey — Sy

oJIT
tho
-puld

asn

uon
nns
uo)

uon
anp
oad

£89)
eas
oI

-pud

U
JI9A0
[IET] uon

ue
urew | PUEY u
: pue usis :
pue Jap
uon aa
uon 199(
mnas

el oxd

ado uo)

Suru
uepd
2139}
ens

uoid
3.1
/K1)

pooy
anoq

q
S1aN

yI0M
uon

mnas
uo)

10}
el
ado

JI3p JI39u
[mq | 13us
/10) /19u
ey gis
uo) aa

Jud
10

a8e1S§ 34D 91T

aseyq ssa30.1d-193l0ag

1X31U0)

(1010® UTRW) OYM

U.I9DU0D JO SINSSI paje[a.l pue

saandafqo Anqiqeureisng

(panunuod) — ¥ dlqe],

21

rights reserved

AN

Copyright International Organization for Standardization

™ ICN TN1 A
Provided by IHS under license with ISO

Licensee=University of Alberta/5966844001, User=sharabiani, shahramfs

Not for Resale, 03/25/2014 19:48:52 MDT

No reproduction or networking permitted without license from IHS



2014(E)

ISO/TS 12720

*(*030 ‘[eroueUl ‘[EUOIIEZ

-1ued.Io ‘[es1uyda)) uoIIN[os S[qRUILISNS S.I0W
e ap1aoad 03 [eraualod a3 aaey sayoeo.adde
/suo1njos aAreAoUUl J19YIayM 21eS1ISaAU] —

uonjeAouu] — €Iy

‘A1essadau
Se juawaA0.IdwWI JOPISUOD pUE WAISAS Juaw
-o8euew SUIISIXa JO SSOUSAIIIDJJD }IAYD) —

WId)SAS
yuowaSeuew 9y3 JO MIIAI JIPOLIdd — ZTV

‘JuawaAoIdwr sno
-NUIIU0D 10j doudLiadxa juasa.ad azijeyrden) —

's309(0ad 10 saouariadxa 3sed wo.aj yjousg —

90UdLIdd X3 wo.aj Suruied] — [Ty

‘sisA[eue aouanbasuod pue
UOIJBULIOJUI PUE BIEP J[(B[IBAE }SI(] UO Paseq
‘Bupyew-uoisiap 03 yoeoadde [enjoejydopy —

"UOIIEUTWASSIP 93k
-11doadde sy pue (93ep-03-dn ‘4apea.t/1asn ayj
03 paydepe ‘@3a1dwod queadal ‘3-9) uorreIUSW
-noop A3jenb poo3 pue A311qesdeay aansuyg —

$3s5920.1d uonIEITUNUWILIO) pue U ewW-UoIs
-129p Juaaedsue) Jo yuawysijqeisg — oIy

"(0009Z 0S1J0

sardiourad ay3 03 Surp.odde “noiaeyaq 2131
‘A3nba ‘sanss1 Jownsuod ‘s3y3ri 1noqef “Inot
-Aeyaq a[qisuodsal ‘8-9) A[o3eridoadde wayy
SSaIppE puE SaN[eA UBWINY 03 PaJe[a.d SaNssI
JO 90ouBdIJIUSIS pUB 2UBAS[DI Y} AJ1IUSP] —

sanjea uewny jo 339dsay — gV

I
-Jo
-pui

osn

uon
nas
uo)

uon
np
oad

£831

eals
I
|.«°

-pug

du
BUd)
urew
pue
uon
el
ado

JI9A0

puey
pue
uon

nas
uo)

ugis
a2d

uon
u
yap
FRET
oxd

Suru
uerd
2189)
ens

uoirg
EX
/£31)

pooy

anoq
q

S9N

yI0M
uon

mas
uo)

10}
el
ado

I9p
Imq
/103
Jeny
uo)

REE] |
18ua
JAG)
31s
2d

ud
m

981§ 34D 1T

aseyd $s920.14-123foagd

1XaJU0)

(1010® UTRW) Oy M

U.I9DUOD JO SINSSI paje[a.d pue

saAn3(qo Ayiqeurelsng

(panunuos) — ¥ dlqelL

A

Copyright International Organization for Standardization

Provided by IHS under license with ISO

© ISO 2014 - All rights reserved

Licensee=University of Alberta/5966844001, User=sharabiani, shahramfs

Not for Resale, 03/25/2014 19:48:52 MDT

No reproduction or networking permitted without license from IHS



2014(E)

ISO/TS 12720

‘uornjosad
JI9Y3 pue S321[Juod J0 SUOoI}dIpe.ayuod jo uoly
-edjnuapt %—.:ww 9.INSUd 03 sa.Inseawl 9y e, —

sanaed pajsagajur 3yl Jo
suoruido 3y} Suowre s321[juU0I 10 SUOIIIIpE.I}
-u0) JOo UoNN[0sa.I pue juswafeuey — £g

'9[0.1 119} pue
‘@ouan(jur ‘@duerrodwl ‘[9Ad] J1OY) YSI[qeISq —

‘paAjoAul aq p[noys sannred
P93159.193Ul 1910 3} MOY PUE UdYM dPIId(J —

‘[(s103e00dO

pue saapiao.ad 931419s) s[euorssajo.d ‘suorrerd
-0SSE [BJO] ‘Sa1ILIOYINE [BIO] ‘SInoqy3Iou ay)
*8'9] sennaed pajsataul 493 1Yo AJrausp] —

san.ed pajsatajul 1910
JO JUSWIA[OAUI PUB UOIIBIJIIUAP] — 29

"paAjoAur aq
PINOYS S9SN PUd 3} MOY PUE UdYM dPIdDdQ —

‘sjuswa.Inbau pue ‘sen
-[BA ‘S91IS9p ‘Spaau S1asn pua ay3 AJIauap] —

'SI9SN Pua Y] JO SJ1ISLIADRIRYD 19|30
pue sa.uanjeaj oryderSowap ay3 AJryusap] —

Spaau Iy}
pUE SI9SN PUd 3.N3INJ Y3 JO JUIWIA[OAUT
pue ‘UonjeZLId)dRIRYD ‘UOIIBIIUAP] — T g

SPa9u 119} JO UOIILIIPISUOD
pue sanaed paisa.alul Jo JUSWIA[OAU] — g

"(s309)30 puIm pazifedso|
‘a1e[3 ‘uornyjod 31| Asnp ‘@stou 03 anp ‘3'9)
JUSWUO.IIAUS [BD0] 33 U0 syoedwl ay) 3wl —

‘sue[d o13je1) pue a[npayods y1om e dojpasq —

JUSWIUO.IIAUD [BJ0] 93} uo syoedw| — HTy

oJIT
tho
-puld

asn

uon
nns
uo)

uon
anp
oad

£89)
eas
oI

-pud

du
BUd)
urewt
pue
uorny
el
adp

1940

puey
pue
uon

nas
uo)

usis
2d

uon
u
(15]]
199(
oad

Suru
uepd
2139}
ens

uoid
3.1
/K1)

pooy
anoq

q
S1aN

yI0M
uon

mnas
uo)

10}
el
ado

I9p
Imq
/10)
Jeq}
uo)

REE] |
1Sua
/19u
gis
ad

Jud
10

a8e1S§ 34D 91T

aseyq ssa30.1d-193l0ag

1X31U0)

(1010® UTRW) OYM

U.I9DU0D JO SINSSI paje[a.l pue

saandafqo Anqiqeureisng

(panunuod) — ¥ dlqe],

23

rights reserved

AN

Copyright International Organization for Standardization

™ ICN TN1 A
Provided by IHS under license with ISO

Licensee=University of Alberta/5966844001, User=sharabiani, shahramfs

Not for Resale, 03/25/2014 19:48:52 MDT

No reproduction or networking permitted without license from IHS



2014(E)

ISO/TS 12720

‘Aonans ay3 jo s3urputy ay3
U0 paseq suoIn[os .10 suoIsdap Juswajduw] —

*(*039 ‘suonzengau pue saijod Surtuuerd
[edo] .10/pue ‘Teuoigal ‘[euorieu ‘3-9) 31Xa3u0d
Ul SYI0M 91[] 10J SUOIIRIWI] PUE ‘SIUTRIISUO0D
‘santunitoddo ‘spasu a3 duIULIAIOQ —

109(o0ad a3 10J saA1}
-29(qo 8ur3as 03 Jorid JusWUO.IIAUD [BDO] 9]
Jo sisA[eue/AaA.1ns BLIAILID-I}[NW € }ONPUO) —

JUSUIUOIIAUD [BIO] 93 JO £3A.1INS — D

aanpnajseryul pue Suruue(d-umoy
/8u1prinqg [esof 03 pajre[a.u (Suruuerd Lyjiqe
-urejsns Suipnpour) saiijod pue sawaYIS
Suruueyd jueasfal 9y ojur uonyeISau] — )

's309(oad aaniny
10J SUOSSI[ MEIpP pUE UOIIdEJSIIES da01dWI 03
J9P.I0 Ul SUIBDUOD 1193} JUNO0IIE 0JUI B], —

'passasse pue
paurw.Ialap aq [[Im satlied pajsataul 1aylo
9Y3 JO UOI3DBJSIIES Y} USYM PUB MOY dPIdd([ —

"POSSasSe puk pauluwIalap aq [[Im SIasn
9Y3 JO UOI3DBJSIIES Y} USYM PUB MO dPIdd([ —

san.ed pajoaye
JI9Y10 pUE S.I3SN JO Uodejsies — g

I
-Jo
-pui

osn

uon
nas
uo)

uon
np
oad

£831

eals
I
|,h°

-pug

du
BUd)
urew
pue
uon
el
ado

JI9A0

puey
pue
uon

nas
uo)

ugis
a2d

uon
u
yap
FRET
oxd

Suru
uerd
2189)
ens

uoirg
EX
/£31)

pooy

anoq
q

S9N

yI0M
uon

mnas
uo)

10}
el
ado

I9p REE] |
[mq | 13ud
/103 JAG)
Jeq} 31s
uo) aa

ud
m

981§ 34D 1T

aseyd $s920.14-123foagd

1XaJU0)

(1010® UTRW) Oy M

U.I9DUOD JO SINSSI paje[a.d pue

saAn3(qo Ayiqeurelsng

(panunuos) — ¥ dlqelL

© 150 2014 - All rights reserved

Licensee=University of Alberta/5966844001, User=sharabiani, shahramfs

Not for Resale, 03/25/2014 19:48:52 MDT

DA

Copyright International Organization for Standardization

Provided by IHS under license with ISO

No reproduction or networking permitted without license from IHS



2014(E)

ISO/TS 12720

‘uoryenyis ay3 aso.adwi o3 pado

-[9A9p 9q UEd SWIS[UBYISW J0 sarytunjioddo
JeUM UTE}I9DSE 0} I9P.I0 Ul SaAIjeIuasaIdal
Ayrunwwod [eso] ay3 yum anJorerp ajeryiu] —

'SaI}IUsWE pue
‘S901A19S 19130 ‘sopout J10dsue) [eoo] Jo £31
-wirxoad pue ‘A3i1enb ‘@ouasaud ay) asheuy —

("33 ‘saoeds uado pue uaauas ‘sdoys
‘sjooyds Surpnour) SIIUIWE PUE ‘SIIIAIIS
1930 ‘p10dsuea) [euos.aad pue drjqnd 03
SS90 Jo 9a.13ap ay3 Jo uonezimndg — )

*(-039 ‘sy[sLI ‘p.10dsue) ‘Sad1AIaS

‘92.IN0S3.1 191eM “I9JeMUlE] ‘91SeM ‘DFeMas
‘A3.10u9) uo130930.1d JuswiuoIIAUS Surpnoul
‘Guruueld juswdojaaap a[qeurelsns gurp.ega.l
Aj3unwwod [ed20] ay3 jo Ao1j0d ay3 pue Jusw
-do[aAap 911s 81]] U9IM]( 9OUS.IAY0D dINSUY —

"JUAUIUO.IIAUD [BDO] Y} dDUBYUD pUe
uIy3m 31j 3ey3 (uonngriauod ‘A3nuuod ‘suory
-ounj pue adeds ‘syulf) s.10310€j a3 AJ13Udp] —

1X91u00 SUIISIXa
Y UIY}IM S31SIdULS Jo uonear) — )

[N

Jo Ay11enb ay3 pue ‘Awouoda [ed0] aYy3 ‘@8ewl
10113s1p/pooyanoqySiau ay3 Jo yusawaso.rduwil
a3 03 uoINqLIu0d s323f0.1d ay3 Ssassy —

"1X9)U0D [BI0] 9] Ul SH.I0M 3}
3ur33as uaym pa.apisuod aq 03 (*039 ‘odedspue|
‘saoeds 1oopino ‘adeys) s.10310ej a3 AJ13uap] —

aj11jo Aypenb
9y3 pue [eadde [ed20] 03 UOIINQLIIUO) — 7D

oJIT
tho
-puld

asn

uon
nns
uo)

uon
anp
oad

£89)
eas
oI

-pud

du
BUI)
urewt
pue
uorny
el
adp

1940

puey
pue
uon

nas
uo)

usis
2d

uon
u
1jap
199(
oad

Suru
uepd
2189}
ens

uoid
3.1
/£31)

pooy
anoq

q
S1aN

yI0M
uon

mnas
uo)

10}
el
ado

JI3p JI39u
[mq | 13us
/10) /19u
ey gis
uo) aa

ud
10

a8e1§ 34D 91T

aseyq ssa30.1d-193l0ag

1X31U0)

(1010® UTRW) OYM

U.I9DU0D JO SINSSI paje[a.l pue

saoandafqo Anqiqeureisng

(panunuod) — ¥ dlqe],

25

rights reserved

AN

Copyright International Organization for Standardization

™ ICN TN1 A
Provided by IHS under license with ISO

Licensee=University of Alberta/5966844001, User=sharabiani, shahramfs

Not for Resale, 03/25/2014 19:48:52 MDT

No reproduction or networking permitted without license from IHS



2014(E)

ISO/TS 12720

‘A[3urp.10d0e 108 pue ‘paainbal souew
-103.19d jo saf1joad ay3 399w 03 a3enbape s1 31
-[1qBaDIAIdS JO [9AD] 9 JOYIDYM dUIULIDIDJ —

*dno.s 1asn pue aoeds yoes .10
paulelle aduew10).19d JO S[9A] 3] SSISSY —

AI[1qeIIIAIIS JO JUIWSSISSY — Zd

*A31[1qISS900€ puk ‘A19)es 110JWod ‘Yi[eay
‘A317BU01}OUNJ JO S[OAS] P230adXa Y3 9A3IYDE 0}
padimbau souewoj1ad jo safiyoad ayj sauyaq —

‘sjuawa.ainbau oyroads —
‘AN[iqeurejurews —
‘suonyipuod Sunerado —

‘(030 ‘ssao0e ‘Ba.e) A119W0a3
pue ‘A31a1309uu0d ‘quawadueldte [eryeds —

:dno.s 1asn pue aoeds yoea .10j
paJdinbau souewiojiad [euoOUNY 93 dUIJIQ —

(039
‘[eTIUSPISA ‘[Te3a ‘S9D1JJO0 ‘[00YDS "3'9) SIIoM
a3 jo suonjouny Arewrld ay3j aqLIdsag —

SPI9u S.I3SN PUD PUE SHIOM
Uo0I12NIISU0D 3Y] Jo (syudwa.arnbaa pajeaa
pue) asn papuajul ay3 jo uondridsag — Id

A[1qIssadde pue
‘A19yes Io0jwod ‘Yifeay ‘Ayeuondung — @

I
-Jo
-pui

osn

uon
nas
uo)

uon
np
oad

£831

eals
I
|.«°

-pug

DU
JI9A0
BuI) uon

ue
urew | PYEU u
: pue ugis ;

pue yap
uon aa

uory FRET
mnas

el oxd

ado uo)

Suru
uerd
2189)
ens

uoirg
EX
/£31)

pooy

anoq
q

S9N

yI0M
uon

mas
uo)

10}
el
ado

I9p
Imq
/103
Jeny
uo)

REE] |
18ua
JAG)
31s
2d

ud
m

981§ 34D 1T

aseyd $s920.14-123foagd

1XaJU0)

(1010® UTRW) Oy M

U.I9DUOD JO SINSSI paje[a.d pue

saAn3(qo Ayiqeurelsng

(panunuos) — ¥ dlqelL

7A

Copyright International Organization for Standardization

Provided by IHS under Iicehse with ISO

© ISO 2014 - All rights reserved

Licensee=University of Alberta/5966844001, User=sharabiani, shahramfs

Not for Resale, 03/25/2014 19:48:52 MDT

No reproduction or networking permitted without license from IHS



2014(E)

ISO/TS 12720

‘(wa3sAs uonye[rauaa ay3 Suip.aeda.
*8-9) L311enb are 1oopur a3 asiwo.rdwod Jou
[[IM AI[IQIX9[] [EUOTIOUNJ JBY) UOIIUdIIE Aed —

'$92.11N0S J00PINO pue 100pUl
WO.1J ‘S90UBSINU SAI}OBJ[0 PIOAE pUE AJ13uap] —

‘p[nowr 10/pue 2.IN3SI0W SSIIXI 0}
pea] p[nod Jey) SUOIIIPUOD PIOAE pUE £JI3uap] —

"21nInJ 9y Ul }SLI yi[eay
JO S92.INOS dW023( 03 PAsh SWIISAS pue ‘s}on
-poud ‘s{eriajewr 10j [eryuajod ay) IopIsuo) —

‘sojdiourid uoron.Isuod

pue udisap jo sad10yd ay3 ul (239 ‘onjeudew
-0.129[9 ‘9SI10U ‘SINOPO ‘SoWINJ ‘[10S ‘IIe I91em)
SI9SN 10J SYSLI YI[BY 93 JUNODIIE 0JUI B, —

"(*218 ‘uoniedIX0jUL Q) ‘Sp[AY d1PUTeW
-0.1129]9 ‘S0}SIYSE ‘[I0S PIIJBUIUIBIUOD ‘UOPE.L
[e20]) S¥SLI y3[eay adeuew pue AJ1auap] —

Aypenb are .dooput poo$ jo uoisiaoad — ¥ d

‘[uony
-09s ul sanssi Aj1[iqejdepe os[e 99§ J1LON

'Sea.Je aWos JO 3sn Jo agueyd —

‘sadueyd [edruyoal —

‘sjuswa.ainbau 1asn jo agueyd —

‘syjuswa.ainbal Josn [enpraipur —
:9]epOoWwodde 03 AN[Iqe SHIOM ) dInsuy —

ANpIqIxapy [euondung — g

9JI]
|v«°
-pui

asn

uon
nans
uo)

uon
anp
oad

£89)

eas
I
l.ho

-pui

20U
BUI)
urew
pue
uorny
el
adp

I9A0

puey
pue
uon

nas
uo)

usis
ad

uon
u
1Jap
199(
oad

Suru
uepd
2189}
ens

uoid
3.1
21k

pooy
Inoq

q
SN

JyI0M
uon
mnas
uo)

10}
el
ado

RE))) J99u
mq | 13ud
/103 JAE)
e S1s
uo) aa

Jus
10

98e1$ 924D 1T

aseyq $s330.1d-193l0ag

1X31U0)

(x010® UTRW) OYM

UI9DU0D JO SINSSI paje[a.l pue

saAnalqo Ayfiqeureisng

rights reserved

“An

(panunuod) — ¥ dlqe],

AT1enIn14
Copyright International Organization for Standardization

Provided by IHS under license with ISO

27

Licensee=University of Alberta/5966844001, User=sharabiani, shahramfs

Not for Resale, 03/25/2014 19:48:52 MDT

No reproduction or networking permitted without license from IHS



2014(E)

ISO/TS 12720

‘(sanoqusiau

ayy ‘Surpying ay3 SurAdnooo saasn ayj ‘sIaxIom
a3 10j) aseyd JuUsWYSICINJa.I .10 UOIIINIISUOD
a3 SuLINp 9SI0U 9ONPAI PUE IIPISUO) —

-uawdinba
$s920.d pue ‘sad1A13s [ediueydaw ‘Surqunid
Surpnpour ‘os1ou jo $32.1N0S 100pUI ISPISUOY) —

‘9SI0U JO S92.1Nn0S J00pINo JIapIisuo) —

‘Suraq

-[[@M puUE UO0110BJSIIES ,S19sN 10J (uoronpal
9SI0U ‘UOIIBNUAIIE PUNOS) SI1ISNODE JO S1dadse
Sur1eaurdus pue [eIn32931yd.Ie Surpnul
‘Surp[ing ay3 ul S91IAIIOR papualul 83 01
paidepe suonIpuod J13SNOJE 100pUl IPIAOL] —

110JW0D J11SN0JE PO0S JO UOISIA0IJ — 9(

‘sooeds
JI00PINO UO SMIA Juesed[d dZIWIXKe]N —

‘SUO01309[ja.1 pue a.1e[3 proae
{SMOPUIM JO UOI}BIUSLIO pue 3zis aziwndQ —

‘Suraq-[[am pue uo11dejSIIes SIasn 10j Junysi|
reyyn.te pue SunySijAep jo syoadse Jurieau
-13ua pue [ea1n3oaliydde Jurpnpul ‘Surp[ing ay3
ul SaNIATIdE papualul ay) 03 Surpuodsa.riod
JUAWIUOIIAUD [BNSIA I0OPUI U 9PIAOIJ —

1I0JwO0D [ensiA poog Jo uoisiaoid — Sd

I
-Jo
-pui

osn

uon
nas
uo)

uon
np
oad

£831

eals
I
|,h°

-pug

du
BUd)

urew
pue
uon

JI9A0

puey
pue
uon

nas

Suru
uerd
2189)
ens

uoirg
EX
/£31)

pooy

anoq
q

S9N

yI0M
uon

mnas
uo)

10}
el
ado

I9p REE] |
[mq | 13ud
/103 JAG)
Jeq} 31s
uo) aa

ud
m

981§ 34D 1T

1XaJU0)

(1010® UTRW) Oy M

U.I9DUOD JO SINSSI paje[a.d pue

saAn3(qo Ayiqeurelsng

(panunuos) — ¥ dlqelL

7Q

Copyright International Organization for Standardization

Provided by IHS under license with ISO

© ISO 2014 - All rights reserved

Licensee=University of Alberta/5966844001, User=sharabiani, shahramfs

Not for Resale, 03/25/2014 19:48:52 MDT

No reproduction or networking permitted without license from IHS



2014(E)

ISO/TS 12720

'239 ‘saoeds o1yqnd ‘@anjonaisejur 3iod

-suey ‘sSurpying jo sadeds Joopino pue Jooput
Surpnpour ‘(seniqe aantudod 1o [earsAyd jo
SPUIY JUSISJJIP YIIM) SIasn [[e Aq 9S€d Y3Im
pasn pue pauajua aq 03 a[qe sadeds apraoad —

[[® 10J A31[1qISSaIIe JO uoisiAold — 6d

"JaLIq S,3uald ay3 Aq paainbau o suon
-e[n8a.1/sapod [B0] 10 [BUOIIBU UO Paseq A[[ed
-1d A1 quaaa a3 193je pue SuLInp ‘@oueuriojrad

[BUOII2UNJ JO [9AS] WINWIUIW B YSI[qeISH —

‘aIn3ona3serjul
10 3urping ay3 £q parroddns senanoe jo An
-NUIIUO0D [BUO}OUNJ JO ddue)Iodw] J9pISU0) —

oGewrep 1o A1n(ur jo sysLI
a[qeadadoeun Jo pooyI[ayI[ 9y SZIWIUIN —

“INJ20
81w Jey) syuaas [euonydadxa AJryuap] —

S1U2Ad [euo11dadxa Surinp SI0M UOIINIIS
-U0) JUB)SISA.I PUE JJES B JO UOISIA0IJ — 8d

‘ugisop Jurinp sast
-wa.1d ay3 Jo suonIpuod [ewrrayy asoadwi pue
ajeddnjue 03 J9p.Io Ul S[003 UOIIB[NWIS 3S[) —

'S901A9P AIJ1AI}OE PUE 93BWI[D 100PINO

Jo Junodde Juryel ‘AI1A1}0. pUe SOIISLIa}ORIRYD
s,.1asn ‘A1100[a4A d1e ‘Aypruny JIre ‘eanjeradwal
juerpel ‘@anjeraduwia) Ie Se 310jJW0d [euLIdy)}

Surouan(jur s1ejoweled urew 9y} I9pISUO) —

'SUOSEAS [[B Ul ‘@SN JO SOLIBUIS 33 03 ul
-pJ102J€ SUOI}PUOD [BULISY} JOOPUI 9PIACIJ —

1.10JWI0) [eULIdY} pooS Jo uoisiaoid — Ld

oJIT
tho
-puld

asn

uon
nns
uo)

uon
anp
oad

£89)
eas
oI

-pud

aJu
JI9A0
[IET] uon

ue
urew | PUEY u
: pue usis :
pue Jap
uon aa
uon 199(
mnas

el oxd

adg uo)

Suru
uepd
2189}
ens

uoid
3.1
/£31)

pooy
anoq

q
S1aN

yI0M
uon

mnas
uo)

10}
el
ado

JI3p JI39u
[mq | 13us
/10) /19u
ey gis
uo) aa

ud
10

a8e1§ 34D 91T

aseyq ssa30.1d-193l0ag

1X31U0)

(1010® UTRW) OYM

U.I9DU0D JO SINSSI paje[a.l pue

saoandafqo Anqiqeureisng

(panunuod) — ¥ dlqe],

29

rights reserved

AN

Copyright International Organization for Standardization

™ ICN TN1 A
Provided by IHS under license with ISO

Licensee=University of Alberta/5966844001, User=sharabiani, shahramfs

Not for Resale, 03/25/2014 19:48:52 MDT

No reproduction or networking permitted without license from IHS



2014(E)

ISO/TS 12720

'5-98941 0SI
Pue ‘¢%0%1 OSI ‘001 OSI 03 19j9Y

's[003

JUBWISSISSE 1930 10/pue ‘D)7 ‘YD JO asn ay)
y38no.y3 39 ‘909(oad ay3 jo 91242 9j1] a3 SurInp
UOISIJap JeY} JO S109JJd JIWOU0ID PUE ‘[BID0S
‘[BIUSWUOIIAUD [e13Ua30d 9} JO MIIAS.I J1JRW)
-SAs e 9AeY ‘@pEW 9 03 ST UOISIIAP B UBYA\ —

91242 311 9y1 Jo sasde)s
juanbasqns [[e .10j suoryesrjdur s31 jo uon
-BeJIIPISU0D ‘UOISIIAP e Supjew uaym — €3

‘A[8urp1odoe suerd Juawt
-90e[da. pue 90UBUIIUTRW [BIIUSSSD dUIJdJ —

"syuauodwo) S31 JO pUE SHIOM UOTIONIISUO0D
313 JO BJ1] 91AI3S Pa30adXa Y3 SUIULISIDJ —

sue|d 3j1[-Jo-pua pue Yyuawadejdal
‘9oueuadjurew Surpnpul ‘Surpying ay3 jo
9JI] 921A.I3S pPa32adxa Uk JO JUIWYSI[qLISD
‘saseyd udisap puejariq Suring — zJ

‘sanssi A1[Iqeureisns
01 93e[2.1 1B} SHIOM 33 JO S2.INIEDJ [BIIILID
uo s1030e urerado Y3 10J SP.I10J3I eI —

9J1[-JO-pua ay3 je [esodsIp

s} pue uonyerado s3I .10J 9S3Y) JO SUOIIED
-1jduii 9y} pue ‘SH.I0M UO0IN.IISU0D 3Y) 0}
21J199ds a.Je ey} SadI0Yd [BINIINYIIE pue
[e21uyd3)} pue ‘saa13dalqo ‘sardurid [eniur
91 JO d.JeMe .1k A3} 3.INSUI 0} S.I0}I. JAIS
-S920NS 0} UOI}BULIOJUT JO UOISIA0IJ — T

AN
-d3ads.aad a[24 91| e JO UOIIRIIPISUO) — J

I
-Jo
-pui

osn

uon
nas
uo)

uon
np
oad

£831

eals
I
|,h°

-pug

DU
JI9A0
BuI) uon

ue
urew | PYEU u
: pue ugis ;

pue yap
uon aa

uory FRET
mnas

el oxd

ado uo)

Suru
uerd
2189)
ens

uoirg
EX
/£31)

pooy

anoq
q

S9N

yI0M
uon

mnas
uo)

10}
el
ado

I9p REE] |
[mq | 13ud
/103 JAG)
Jeq} 31s
uo) aa

ud
m

981§ 34D 1T

aseyd $s920.14-123foagd

1XaJU0)

(1010® UTRW) Oy M

U.I9DUOD JO SINSSI paje[a.d pue

saAn3(qo Ayiqeurelsng

(panunuos) — ¥ dlqelL

22N

Copyright International Organization for Standardization

Provided by IHS under license with ISO

© ISO 2014 - All rights reserved

Licensee=University of Alberta/5966844001, User=sharabiani, shahramfs

Not for Resale, 03/25/2014 19:48:52 MDT

No reproduction or networking permitted without license from IHS



2014(E)

ISO/TS 12720

"T-TE6TZ OSI PUB ‘0¢6TZ OSI ‘'SZOFT OSI
‘PZ0%T OSI ‘TZ0¥T OSI ‘0Z0¥T OSI :Spiepueis
[EUOIIBULISIU] JUBAS[DI 9] 03 19Ja1 ‘SUOIIel
-e[29p 30npo.ad [ejuswuo.I1AUS 10] A[[e10adsa
‘SUOI}EIR[I9P pUE S[9]E[ [EIUSUIUOIIAUD 10,
*SIUSWIALP 0 S[BLId}eW pa[ohIal
/Pa1aA023. Jo asn 10j [eyuajod Japisuo) —
X X X X X X X X X X X X X X X ‘S[eLI9)BW d[qeMaudl ‘A3.10ua
palpoquid 39 ‘s398.183 [EIUIWIUOIIAUD 39S pUk
S[eLI9JEUW JO S3JI0YD 10J SISeq B YSI[qeISq —
‘'Suoljepunoj/sawe.j
/saan3onuis/syuswale Iofew 3unsixa suisnal
JO S}1JoUa( [EIUSWUOIIAUD 9} IOPISUOD) —
(srer1oyewr) s32.1no0sau Jo as — A
syoedurr
[EIUSWUOIIAUD ISIIAPE JO UOIBNWIT — J
au 1340
£89) 'Ud) uon 3 s I9p J99u
E)il| uon uon ens | urew | PUE u WU o | POOU HIom 10} nq 1Sua
- asn : : : pue usis : uerd : anoq ; : FLIE)
-Jo nns | onp A pue i 1Jap al uon el /10} /Iau U.I9JU0D JO SIaNSSI paje[a.l pue
-pu -ul uo ox -Jo uon uon °d 129l dABa /AN u nals ad Jeqy Sis D
pug J d J : nas : ens 0 S1aN 0 iy $9AN293(qo Aji[Iqeureisng
-pug el w0y oad uo) uo) aa 9 HL :
adg
98e1s a4 aj11 9aseyd $S920.14-193[0ad 1X3jU0) (x010® UTRW]) OY M

(panunuod) — ¥ dlqe],

31

rights reserved

AN

Copyright International Organization for Standardization

™ ICN TN1 A
Provided by IHS under license with ISO

Licensee=University of Alberta/5966844001, User=sharabiani, shahramfs

Not for Resale, 03/25/2014 19:48:52 MDT

No reproduction or networking permitted without license from IHS



2014(E)

ISO/TS 12720

‘pa3etauad A310ua Ss90xa Suniodxa 10j sany
-tunjioddo pue $82.1n0s £3.19Ud 9[qEMIUS.I JO
asn aziwndo 03 a[qe[reae suondo 19pIsuo) —

'SUOIIBLIBA [BUOSEDS JO JUNOJJE SUINe)
pUue S[0.13U0D WaISAS pue swajsAs urpying jo
Suruorsstwwod 10y swwe.do.ad e dojpasaq —

‘3urure) pue aouepIng Josn 10j paau a3 ut
-pN[oUl ‘S9JBJI9IUL I9SN PUB UOIIRWIOINE S[0.1)
-u02 SwalsAs urpying J1oj suorndo I9pIsuo) —

‘("039 ‘sa03e]

-80S0 ‘s)y1[) 31odsuely [eutajul pue ‘Sunysilep

pue swalsAs Sunysi| ‘sualsAs 1a3em joy ‘Sul

-]002/3uneay 03 Sunyefa. suorndo Aouadiyje
A310U8 pUE UOIIR[IIUSA [EINIBU JO dSN —

‘UOIIB[1IUSA pUE ‘SSaUIYS1IITEe
‘uorye[nsut ‘eduewiojrad [ewriayy aziwido 03
sa1303e13s udisap aalssed a[qissod maraar —

:9sn A310ud
dzrwirurw o3 d[qe[reae suonndo I9pIsuo) —

109(oad
ay3 jo saseyd [[e SS0.10€ 3938183 195 pUER AU
-13J9 A319us Suraoadwr 1oj siseq ysijqeisg —

uondwnsuod $32.1n0s3.1 A19ug — 74

I
I.WAV
-pui

asn

uon
nas
uo)

uon
anp
oi1d

£89)

(AR
|
lu—°

-pui

20U
'Ud)
ureur
pue
uorny
el
adp

I13A0

puey
pue
uon

nas
uo)

usis
ad

uon
u
yop
129(
oad

Suru
uerd
21393
ens

uoig
=X
/K31)

pooy
anoq

q
S1aN

yI0M
uon

mnas
uo)

10}
el
ado

J9p REE]I
mq | 13ud
/103 JAE)H
Jen gis
uo) aa

us
10

98e1§ 924D 17T

aseyq ss930.1d-193l0ag

1X31U0)

(1030® UTRW) OY M

UI9DUO0D JO SINSSI paje[a. pue

soAnd3(qo Aiqeureisng

(panunuos) ¥ a1qeL,

27

Copyright International Organization for Standardization

Provided by IHS under license with ISO

© ISO 2014 - All rights reserved

Licensee=University of Alberta/5966844001, User=sharabiani, shahramfs

Not for Resale, 03/25/2014 19:48:52 MDT

No reproduction or networking permitted without license from IHS



2014(E)

ISO/TS 12720

'asn jo
a3ueyo/asn aaninj 1oj uoryeydepe jo asea/[enn
-ua3od JI9pISU0d W) 1940 A[Iqerdepe —

‘asn papuajul 10j areridoadde axe saoeds [eu
-I93Ul JO Ba.Je pue AN[IqIXa[] :19pISU0d ‘sadeds
[EUI91Xd PUE [BUISIUI JO SN JUIIDJJO —

‘spaau pue

1X93u00 [e20] 03 31§ :sSurpuno.ans yam diys
-uone[al ay) pue Aisuap Juswdoaaap —

:pue] pue adeds jo asn ayy soziwndo —

{fineaq [einjeu Suipuelsino/anjea [e2130[009
431y Jo seate uo syoedwl SaZIWIUIW pue pue|
paganisipun A[snoraad jo asn ay3 sproae —
‘uerd

jJuowasoduw/juswedeuew 4301009 uL1a3-3Uo|
€ J3IM dn[ea [ed1S0[029 MO] JO PUE[ .10 pue|
pajeurwiejuod 1o pado[aaap A[snoraaad sasn —

:309(0ad ay3 ey} 9INSUS 0) SAINSEIW A,

asn puej Jo AouanJg — ¥4

‘uor3dwnsuod 193eM [0.13U0D 0} SWIISAS
uonedLLII pue Juswedeuew Iayem aziwndg —

‘sutaljed [[ejured pajedonue
pue jua.LINd YIIMm 9[qrredwod a.1e Sa310YD
uone1a8aa a3 aansus ‘gurdeospue| uy —

‘(esn/3urphoar 193em

Aa13/103emurel ‘s3uniy A1ejrues ‘asn .1ajem
0.19z/mo] '3'9) aoueurio)lad aztwndo 03 sarda
-jeq3s udisop o[qissod pue uorzdurnsuod Iayem
azIwrurw o3 a[qe[reae suonndo Iapisuo) —

109(oad
ay3 jo saseyd [[e SSo.10e 53938183 195 pUER AU
-13J0 193em Sutaoaduil 10 SISeq Ysijqeisy —

asn ur uonduINSuod $32.1N0SA.I 11 — €4

oJIT
tho
-puld

asn

uon
nns
uo)

uon
anp
oad

£89)
eas
oI

-pud

U
JI9A0
[IET] uon

ue
urew | PUEY u
: pue usis :
pue Jap
uon aa
uon 199(
mnas

el oxd

ado uo)

Suru
uepd
2139}
ens

uoid
3.1
/K1)

pooy
anoq

q
S1aN

yI0M
uon

mnas
uo)

10}
el
ado

JI3p JI39u
[mq | 13us
/10) /19u
ey gis
uo) aa

Jud
10

a8e1S§ 34D 91T

aseyq ssa30.1d-193l0ag

1X31U0)

(1010® UTRW) OYM

U.I9DU0D JO SINSSI paje[a.l pue

saandafqo Anqiqeureisng

rightsreserved =

(panunuod) — ¥ dlqe],

33

AN

Copyright International Organization for Standardization

™ ICN TN1 A
Provided by IHS under license with ISO

Licensee=University of Alberta/5966844001, User=sharabiani, shahramfs

Not for Resale, 03/25/2014 19:48:52 MDT

No reproduction or networking permitted without license from IHS



2014(E)

ISO/TS 12720

'ssoo0.ad
a3 jo a8e3s yoes Je 93sem 10j s398.1e1 39S —

‘[Iypuey 03 Surod

9)SEM pUE 9)SeM JO uoljerIodsue.) aoueysip

3uo[ Jo aoueproae pue ajsem Jo 3ul[rAda.1/uon
-onpau 1oj a[qeieae suonndo Japisuo) —

‘(esodsip

/uonIowap ‘9sn ‘uo1}oN.I3suod) [dA2d 9J1 SH

Jo aseyd £93] yoea 10J SH.I0M UOI}ONIISU0D 3}
Joj uefd yuswaSeuew a1sem e ysijqeisyg —

‘s[eLIalew
Jo a1sem A1essadauun proae o3 (Ajquasse-aad

931S-JJO ‘suolsuawWIp) s[eriajew jo asn aziwdo

Ued UoledLIqe) pue uSIsap Moy Japisuo) —

"91SBM JO UOTIONPAI pue JuswaSeue 941}
-093J0 y8no.y3 £ousIo1yje 92.1N0S3.1 930WO0.1J —

(uonyeaado pue uor3dN.IISuU0I)
jJuswaSeuew pue uorINpa.l se — Lq

"JUSWIUO.ITAUS [BD0] 33 Jo uoiinjjod saonpa.
9.10J2.19Y) PUE ‘SUOISSIWD XON SZIWIUIW ey}
wa)SAS e wo.j Y3[00d Jo/pue jeay A[ddng —

$199JJ9 a[eds-ag.ae[ aAey 1ey) SUoIs
-SIW UIOC.ITE IIYIO0 JO UOIIINPIY — 94

‘(dMDb) [enyuszod Sururrem [eqo(3 Y31y aaey
1ey) spunoduod 1930 pue sjueradLIjal se
[ons s[erIaleul Jo Suoissiwe Jo uonjuasa.ad 39
‘(14 @9s) uonndwnsuod A3.19ud y3Snoayy ueyy
19110 S9se3 9SNoYuaa.I3 Jo SUOISSIW JO pooyl|
-9y1] 2oNpa.l 0] UdYe) 9 0] UOIIIB SUIULIDIDJ —

SUOISSIW HHD JO U0NINPIY — SJ

I
-Jo
-pui

osn

uon
nas
uo)

uon
np
oad

£831

eals
I
|.«°

-pug

DU
JI9A0

eua) uorn

puey
pue ugis
uon aa

mnas

urew
pue
uon

ado uo)

1yop
FRET
el oxd

Suru
uerd
2189)
ens

uoirg
EX
/£31)

mu

pooy

anoq
q

S9N

yI0M
uon

mas
uo)

10}
el
ado

I9p REE] |
[mq | 13ud
/103 JAG)
Jeq} 31s
uo) aa

ud
m

981§ 34D 1T

aseyd $s920.14-123foagd

1XaJU0)

(1010® UTRW) Oy M

U.I9DUOD JO SINSSI paje[a.d pue

saAn3(qo Ayiqeurelsng

(panunuos) — ¥ dlqelL

2N

Copyright International Organization for Standardization

Provided by IHS under license with ISO

© ISO 2014 - All rights reserved

Licensee=University of Alberta/5966844001, User=sharabiani, shahramfs

Not for Resale, 03/25/2014 19:48:52 MDT

No reproduction or networking permitted without license from IHS



2014(E)

ISO/TS 12720

‘A3010d 43 sy10M

Uo0130ON.I3SU0d/3UIpIng pue SUOIIPUOD [BIO]
a3 10j ajeridoadde se syoeduwil [E3USWIUO.IIAUD
JI9Yy30 Surzrwrurw J10j sa1893e.13s ysijqeisy —

SYSLI
[BIUSWUOIIAUS I3YI0 JO JudwadSeue — 0T 4

"JUSWIUOIIAUS [BD0] 93}
JO UOTIBUIWEIUOD JUdAS.Id pUE JJO-UNI J9JeMm
9orjans aziwruiw o3 sdays A1essadau uejd —

"dduBUdIUIRW puk AdudId1yja/odA) [ang
juawdinba puejueld 10j syuswaainbai 3og —

uon
-n[[od 93IS UOIIINIISUOD JO UOIIINPIY — 64

"£}1S19A1POIq 3.1NINJ ddUBYUS/30930.1d
oyjuaweSeuew pue Juruue(d adesspue] —

‘uononals
-u0d urinp jejiqey [e20[ jo uoydajord —

Quawdo[asap je31qey pue
9JI[p[1m 98e.INn00US 03 Sa.1n3edy uSIsap —

:sepnput
yorym uerd uonyoe Ayisaaalpoiq e dojpasq —

Juawdo[aaap

Jo1.aed [ea8ajul ue se 931IS 9Y3 JO an[eA [BI130]
-029 93 9dUBYUD PUEB UILIUTRW 0] SUO[}DE
ySno.ay3 asn pue[ jo S309jJo asIaape Juronpal
01 9INQLIIUOD [[IM JBY] SAINSBIW YSI[qeISH —

Ansaaarpoiq
JO JudWddUBYUD J10/pue uoi3dadload — 8

oJIT
tho
-puld

asn

uon
nns
uo)

uon
anp
oad

£89)
eas
oI

-pud

aJu
JI9A0
[IET] uon

ue
urew | PUEY u
: pue usis :
pue Jap
uon aa
uon 199(
mnas

el oxd

adg uo)

Suru
uepd
2189}
ens

uoid
3.1
/£31)

pooy
anoq

q
S1aN

yI0M
uon

mnas
uo)

10}
el
ado

JI3p JI39u
[mq | 13us
/10) /19u
ey gis
uo) aa

ud
10

a8e1§ 34D 91T

aseyq ssa30.1d-193l0ag

1X31U0)

(1010® UTRW) OYM

U.I9DU0D JO SINSSI paje[a.l pue

saoandafqo Anqiqeureisng

(panunuod) — ¥ dlqe],

35

rights reserved

AN

Copyright International Organization for Standardization

™ ICN TN1 A
Provided by IHS under license with ISO

Licensee=University of Alberta/5966844001, User=sharabiani, shahramfs

Not for Resale, 03/25/2014 19:48:52 MDT

No reproduction or networking permitted without license from IHS



2014(E)

ISO/TS 12720

'G-989GT OS103.19J9y T HLON

‘uon
-B[JUI pUE 93k 3seaIdoul 9211d 10J SOLIBUSIS —

‘awiny 190
doueurioytad jo Juawdo[aAap 10J SOLIBUIIS —

Quaw
-90e[da. puk 90UBUIIUTEW 10] SOLIBUIS —

‘a8e1s asn a3 10J SOLIEUAIS —
‘sisA[eue jo poriad —
(5911039182 150D papnoul —
‘walsAs pasAfeue ay3 jo adoos —

FARLE]
-Iedsue.) juswnoop pue ‘suondo A3ojopoylawr

a[qerdepe auyap ‘A3ojopoy1awt G-9895T OS]
o3 SurA[dde [opowr D)7 ue ysijqeisy

"1502 9J1[-JO-puUd —
11500 (Juawade[dal pue) adueUIUIBW —
3s0d uonyearado —

{1500 UOI}ONIISUOD —

{1500 UO[1ON.IISUOI-UOU —

:sar10393ed-qNns Jurpnput
diysaoumo Jo 1502 [e10) @3B [NJ[ED/21EWIISH

diysaaumo jo 1s0d [e10L, — 9

AW} .I9A0 IN[BA I[WOUOID JO UOISIAOIJ — D

I
-Jo
-pui

osn

uon
nas
uo)

uon
np
oad

£831

eals
I
|.«°

-pug

DU
JI9A0
BuI) uon

ue
urew | PYEU u
: pue ugis ;

pue yap
uon aa

uory FRET
mnas

el oxd

ado uo)

Suru
uerd
2189)
ens

uoirg
EX
/£31)

pooy

anoq
q

S9N

yI0M
uon

mas
uo)

10}
el
ado

I9p
Imq
/103
Jeny
uo)

REE] |
18ua
JAG)
31s
2d

ud
m

981§ 34D 1T

aseyd $s920.14-123foagd

1XaJU0)

(1010® UTRW) Oy M

U.I9DUOD JO SINSSI paje[a.d pue

saAn3(qo Ayiqeurelsng

(panunuos) — ¥ dlqelL

2A

Copyright International Organization for Standardization

Provided by IHS under license with ISO

© ISO 2014 - All rights reserved

Licensee=University of Alberta/5966844001, User=sharabiani, shahramfs

Not for Resale, 03/25/2014 19:48:52 MDT

No reproduction or networking permitted without license from IHS



2014(E)

ISO/TS 12720

‘spua.J} SuI4j13uapl pue s.Io0.L1e

Suroey 10j se [[om se uoneziwndo )7 10J
SISeq B SE 9A.19S UBD SI[NSa a1} Jo uonejuasa.ad
PaInIdNIIS-[[oM Y *333 ‘SIUSWI[d UOIIONIISUOD
urew ‘sagels a[o4d 9J1] ‘Sa1.10391€2 3500 JUd
-I13J3J1p JO sisA[eue mo[[e A[[e1oadsy 'spaau
uorjejaldaaiul 1aje] $109[ja1 Jeyd uonyejuasa.d
J[NSaJI pUE 9IN3ONI3S UOTIB[NI[ED YSI[qeIs —

‘uorye[nd[ed D) 9Y3 JO SIsA[eue d[qeus —

"SUOI}RUIQUIOD OLIBUAIS
ure3.19d uo Aouapuadap 3 nsa. jo sisA[eue ay3
9[qeus 03 I9PI0 Ul SUOTIBUIqUIOD OLIBUIIS
J9110 10J S}[NSA.I YIIM PaUIQUIOD SOLIBUIIS
uasoyd ay3 10j s3[nsa.t Ae[dsi( ‘suonpuod
Axepunoq A¥S11 a.1ow 1o ugiuaq a.ow 3uuas
-aa1daa sorreuans Jurdtaarp a1ednisaaur osfe
PUE ‘SOLIBUIIS S[qBUOSEA.I AJ13USPI ‘SIDI0YD
A3ojopoyrawr uo souapuadap Suipreday —

"Po.1opISUO0D d.1€ J9UMO
Buip[ing ay3 03 SULLINII0 S3S0D 33 A[UO Jey)
sardur  drys1aumo jo 3s0d [e30L,  Z ALON

‘[[9M Se S1S9.193Ul 191310
J10j suolyeayrauenb 977 30npuod 03 smojyfe A[fe
-uonIppe 3ey3 ng ‘saned o1j109ds Jo SUIIUOD
a3 azrwirado 03 SMOT[e Jey3 [9pow H)T ue
USI[qe1Sa ‘S)Sa1alul Jop[oyafels Juiuteouo) —

'$1$9.19]U1 JO 121[JU0D JO SISA[eue

a[qeua 03 .10 ‘uoneziwldo-qns proAe 03 9[24d
9JI[ [[NJ B2 PUE SH.IOM UOIIINIISUOD [[BIDAO B[]
Sur19A00 [opoul B Ul SISA[RUE 1B} paquiy "puey
1€ UOISID9P 91[] 01 9IUBP.I0II. Ul ‘SISA[RUE 1SOD
10J 9d02s © 9UIJOP ‘[9Ad] WIISAS SUIUIIIUOY) —

du
£89) rua) 1940 uon s I9p Jaau
puey Suru pooy
)i} uon uon eIlS | urew u uoig Iom 10} [nq 1Sua
-Jo asn nas on )1 ue pue usis 1J9 uerd EX 1noq uol el /10 /19u U9
¥ -uj i} p I p uon ad jop 2189 q n | -
-pujy uo) o.1d -Jo uon anns FRET ens Y251k S1aN nas ado Jeq} gis
-pug el w0y oad : uo) uo) aq
adp
a8e1§ 34D 91T 9seyd $$920.14-123[oagd 1X3jU0) (1010® UTRW) OYM

U.I9DU0D JO SINSSI paje[a.l pue

saoandafqo Anqiqeureisng

(panunuod) — ¥ dlqe],

37

rights reserved

AN

Copyright International Organization for Standardization

™ ICN TN1 A
Provided by IHS under license with ISO

Licensee=University of Alberta/5966844001, User=sharabiani, shahramfs

Not for Resale, 03/25/2014 19:48:52 MDT

No reproduction or networking permitted without license from IHS



2014(E)

ISO/TS 12720

‘(syuswraoeydau "8°9) syuaaa [BINILID AJ13UAPI —
‘owry ur sjutod [BO13LID AJ13Uapl —

fowny
19A0 AWIOU0D9 33sSE Jo Juawdo[aAap AJ13uapl —

:jasse
913 10J DWODU] PUE S350 JO douk[eq dn 19§

‘Syuawa.inbal
Gurdueyp 03 3depe 03 paainbai syiojje —

‘sagueyd
asn 1o 19sn 03 3depe 03 paainbai sy10§j0 —

‘aw1y 190 ddueurioyrad jo yJuewdopasp —
O] J19A0 aN[eA 33sse 9] Jo Juawdo[aAdp —

‘owoout Jo yuau
-dojaaap ‘Aouepunpa.a/Aouesea [eryuajod Yasse
243 jo uonisod 393w YIIM POIBIDOSSE SHSLI —

‘aoueu
-ojurew pue uonjesado 10j198pnq ajqerese —

9sn wo.j sawodur —

151500 9[24D 91| uey) syoadse
JIWOU09 1930 0} Paje[a.] UOIJeULIOjU] I9YIen)

Anpiqera o1wouody — zo

I
-Jo
-pui

osn

uon
nas
uo)

uon
np
oad

£831

eals
I
|.«°

-pug

du
BUd)
urew
pue
uon
el
ado

JI9A0

puey
pue
uon

nas
uo)

ugis
a2d

uon
u
yap
FRET
oxd

Suru
uerd
2189)
ens

uoirg
EX
/£31)

pooy

anoq
q

S9N

yI0M
uon

mas
uo)

10}
el
ado

I9p
Imq
/103
Jeny
uo)

REE] |
18ua
JAG)
31s
2d

ud
m

981§ 34D 1T

aseyd $s920.14-123foagd

1XaJU0)

(1010® UTRW) Oy M

U.I9DUOD JO SINSSI paje[a.d pue

saAn3(qo Ayiqeurelsng

(panunuos) — ¥ dlqelL

2Q

Copyright International Organization for Standardization

Provided by IHS under license with ISO

© ISO 2014 - All rights reserved

Licensee=University of Alberta/5966844001, User=sharabiani, shahramfs

Not for Resale, 03/25/2014 19:48:52 MDT

No reproduction or networking permitted without license from IHS



2014(E)

ISO/TS 12720

‘papnjout a.1e suorndo
pateduiod ay3 03 9[qeINLIIIE SAIUIDIJIP A[UO
JeY) paInsua aq [[eys I ‘syusuodwod [edTUYId)

'§'9 ‘Jo sasAeue [er3red Sunonpuod uay |\

‘uonyeziwndo

jo asod.and ay3 10j suorydo SULIBPISUOD USYM
Paien[eAs 2q 0} SPIAU SANUIASIL pUE SISO
95913 UIY}IM UOTIBLIBA 91 ], "9NUIAII PUE ‘S}S0D
uonjetado 4502 [e13IUT SaA[oAUT SporIad yoeq
-Aed pue juswW}SaAUL UO UINIDI JO UOIIB[ND[BD)

‘AyIuue pue

‘onyea juasa.ld 3au ‘S1S00 91240 9j1] pare[nwindde
‘SJUBUD) 03 9[qBINGLIISIP J0U S350D ‘sjuauod
-W0D [B2TUYD9} 10 sjyuawa[d urpying 1ad s3sod
‘s3S00 [enuue jo Ae[dSIp a3 JOPISUOD ‘JUBAI[DI
9q ued 9242 9J1] 9Y3 I9A0 PIIE[NWINIIE S}SOI JO
wns [e303 Y3 A[uo j0u Sy ‘suor3do jo sisA[eue

X X X X X X X X X X X X X X X X aaneredwiod e aA[oAul os[e ued uoneziwndQ
*(uonyonaisuodap pue quawdo[aa
-9pad ‘QUaWYSIqINga.1) SOLIBUIIS 9JI[-JO-PUS —
‘syusuodwiod jo yuswade[dat —
‘ddueualUIEW pUE uonyerado —
{U01}ONIISUOD —
‘soxe) pue ‘sa9j ‘Suruuerd —
‘3uriespd pue ‘9.In3jdNIISeIJUI ‘pue] —
:JO S350 9pN[OUI 0} I9PISUO)
'S-989ST OSI
995 ‘S[1B}aP 10, 9240 9311 SuIp[Iing 9y} 19A0
pajenuindde s3s02 a3 Ae[dsip S3S00 9242 9j17
uonjeziwiydo 3s0d 3242 3J1IT — €9
du
I9A0
£89) rua) uon s I9p Jaau
puey Suru pooy
B uon uon eI}s | urew u uorg HIom 10} mnq 1Sus
asn pue usis uepd Inoq LI E)
-jo mnas anp B | pue 1Jop EX uon el /101 /13U U.I9DU0D JO SINSSI paje[a.l pue
-ug uon aa 2133 q D
-pujy uo) o.1d -Jo uon FRET Y251k g nas ado Jeq} gis
-pug el u——.ﬁum oxg | S N | 4oy w0y ad saAnda(qo Aiqeurelsng
adp 9
a8e1§ 34D 91T 9seyd $$920.14-123[oagd 1X3jU0) (1010® UTRW) OYM

(panunuod) — ¥ dlqe],

39

rights reserved

AN

Copyright International Organization for Standardization

™ ICN TN1 A
Provided by IHS under license with ISO

Licensee=University of Alberta/5966844001, User=sharabiani, shahramfs

Not for Resale, 03/25/2014 19:48:52 MDT

No reproduction or networking permitted without license from IHS



2014(E)

ISO/TS 12720

RUELN
-UO.IIAUD SSauIshq a3 Ul safueyd Ia[[ews 0}
Jue)SISal pue a[qer[at st uoneziwdo arnsua
01 ‘suonndo jo uonienoged D aaneseduwod 03
sa19jaweted 10 SOLIBUadS Juatajjip A[ddy —

'SI9P[OY3BIS PIA[OAUL JO [013U0D Y} puokaq
puE aInsun s awi 19A0 yuswdo[2aap I19Y3 J1
A[readsa ‘s1ojoweed [BUI91Xd WOS UO JUD
-puadap A[a.a13us jou st uoneziwido aansuyg —

BLEY
-do[aaap jo uorydaaip ayl Aeydsip 03 1ap.o ul
90U.19Ja.1 SE SUOIIB[NI[ED ISULIOJ UTBIUIB]N —

'ss900.1d Suryew-uoIsap
ay31 Inoys3noayy syutod uoisioap yuedjiusdis
Je uonjezrwndo 3500 31240 9J1]30NpuUO) —

"SJUIBIISUOD pUE ‘Sariung
-10ddo ‘uorINqLI3SIP 350I [[EISA0 UO PISeq uor}
-eziwdo 3502 10j sp[ay [erauajod £j1ausap] —

‘suondo jo
UOI}EN[BAD Ul POPN[OUT ST W} JI9A0 dN[eA pUE
awIooul uo dduanjul [eryuslod Jey) aansuyg —

CRIIEICR
aInjosqe ajedIpul 03 aandadstad Surp(ing
[[e1940 ul os{e suosLIedwod yons paquiyg —

‘uonyeziwido 300 ay3 Aq pazipredoa|

jou aJe s3a8.ue) L3[IqeureIsns 1o aUI}-19A0
-anpea 1oj sjeod ‘syuswaainba soueurioyrad
paynuapl jeyy aansus (Surreaurdus anjea
10) uoneziwndo 3502 Surk1red uaypy —

"9[qer108au a.de £33 JuU9IXa JeyM 03
91eudisap pue s3ad.ue) souewiojrad Ajrauap] —

au JI9A0
£831 BUd) uon s JIap Jaau
puey Suru pooy
AN uon uon eIlS urew u uoirg IoM 10} [nq 18ua
-Jo osn nans on I ue pue usys 1Jo uerd EA 1moq uor el JAC) JAG) u9
) -ug ! P 4 I uonn | ad HOP | o138 q “ } m
-pug uo) oid -Jo uory anns FRET ens /K31 S1oN nas ado Jeq} 31s
-pug el uo) oad : uo) uo) aq
ado
981§ 34D 1T aseyd $s920.14-123foagd 1X3jU0) (1010® UTRW) Oy M

U.I9DUOD JO SINSSI paje[a.d pue

saAn3(qo Ayiqeurelsng

(panunuos) — ¥ dlqelL

AN

Copyright International Organization for Standardization

Provided by IHS under license with ISO

© ISO 2014 - All rights reserved

Licensee=University of Alberta/5966844001, User=sharabiani, shahramfs

Not for Resale, 03/25/2014 19:48:52 MDT

No reproduction or networking permitted without license from IHS



2014(E)

ISO/TS 12720

*8UL.1IN200 90U3IS9[0SqO JO NSLI AZIWIUTN —

‘sjuswainbau

Jasn ut saueyd 03 asuodsa. ul 10 SUOIIIPUOD
josrewt SurSueyd ul paurejurewW aq 03 ddUeW
-10j.1ad o1wouo029 a[qeus o3 Ayjiqerdepe

pue ‘A)[1qIxa[y ‘A[iqeurejurews IopIsuo) —

uiI) I9A0 IN[ep — 99

"“Awouodd
[eoo] ay3 uo sjoedwil aanisod ageanoous —

"309(0ad ay3 03 paje[a.l SaNIAIIOE 1910
pue sassauisng JIay3o uo syoeduwr Aj3uap] —

‘uo18a. oY) pue eage oy} ul A}AIOE D[WOU0ID
J9U310 [IIM UOIIB[3.LI9IUI D[WOU0ID AJ1IUSP] —

Awouo023 [ed20] 3y}
U0 SINIAIDE PIJe[a.d PUE SHIOM UOIIINIIS
-u02 913 Jo s3oedwl Jo UONILISPISUO) — SH

*SULI9) A18}9UOW Ul SAI}[BUIDIXD
95913 JO S}IJOUI( SNS.IIA S}S0D djen[eAq] —

"paA[oAULl S1030€ 93 puk 303(oad a3 03 [BUISIXD
s30adse 10 u190U0D Jo s1a3aweded AJ1I3usap] —

SII[BU.I)IX3 JO UONIRIIPISUO) — §D)

'S1S2.193UI JO SIDI[JU0D SA[0SIY —

'sanyIorad o ‘sjeod

‘SUI92U0) 19130 uo Joedul ‘sorreuads yuswdo
-[9A9p 03 SSAUISNO.I ‘SI10}0BJ [BUIIXD UO AOUd
-puadap ‘3502 [[B19A0 03 309dSaT YIIM ddUBAI[DI
‘poriad yoeqhed QULWIISIAUL UO UINIDI SE YOoNs
‘suonydo jo uryjued 10y senriorid sonpo.au] —

oJIT
tho
-puld

asn

uon
nns
uo)

uon
anp
oad

£89)
eas
oI

-pud

du
BUI)
urewt
pue
uorny
el
adp

1940

puey
pue
uon

nas
uo)

usis
2d

uon
u
1jap
199(
oad

Suru
uepd
2189}
ens

uoid
3.1
/£31)

pooy
anoq

q
S1aN

yI0M
uon

mnas
uo)

10}
el
ado

JI3p JI39u
[mq | 13us
/10) /19u
ey gis
uo) aa

ud
10

a8e1§ 34D 91T

aseyq ssa30.1d-193l0ag

1X31U0)

(1010® UTRW) OYM

U.I9DU0D JO SINSSI paje[a.l pue

saoandafqo Anqiqeureisng

(panunuod) — ¥ dlqe],

41

rights reserved

AN

Copyright International Organization for Standardization

™ ICN TN1 A
Provided by IHS under license with ISO

Licensee=University of Alberta/5966844001, User=sharabiani, shahramfs

Not for Resale, 03/25/2014 19:48:52 MDT

No reproduction or networking permitted without license from IHS



2014(E)

ISO/TS 12720

'Spoau [B100S [euoI8al
/1820] palyluapt Suneaw 03 9INGLIIUOD —

‘sagejueape Joy1o
10 ‘S921A19S MaU ‘9J1] JO A)1[enb jo sur1a) ut
‘pooyanoqusiau 9y} 10j sijauaq apiaod —

:03 san3tuny.roddo 10j 3007 —

'saoe[d Suriom pue s3ul
-[[@Mp U29M13q AIA1IIUUOD 19139( dINSUF —

"A[1op[e 10j "§'3 ‘spasau
1193 03 Surp.1oode ‘s1asn 10/pue syueliqeyul
Jo suonipuod Sunyiom pue gulal] aaordw] —

‘uonoeIaul
[e120s .10j suonpuod dojaaap pue ajdoad 1ayro
Jo sanoquS1au 199w 03 sadeds apraoad —

'saoeds asay3 Jo asn Jado.ud a3

aSeuew pue ‘way) £o[us 03 SI9SN Y} [[€ d[qRUD
pUE ‘UoI}EXE[a.1 PUE }Sa.10j (100pINO pUuE
Joopur) sadeds paAIasal YIM SIaSN 9PIAOIJ —

‘pooyanoqydiou ayj ur suory
-BID0SSE [BD0] puE ‘sanuawe Juryiods pue aans
-19] ‘saoeds U913 Jo 90UISIXd 93 AJIIUIP] —

3J1] [e120s Jo A)[end) — TH

[[€ 10J pue awWI} I9A0
an[eA [eani[nd pue [BII0S JO UOISIA0IJ — H

I
-Jo
-pui

osn

uon
nas
uo)

uon
np
oad

£831

eals
I
|.«°

-pug

DU
JI9A0
BuI) uon

ue
urew | PYEU u
: pue ugis ;

pue yap
uon aa

uory FRET
mnas

el oxd

ado uo)

Suru
uerd
2189)
ens

uoirg
EX
/£31)

pooy

anoq
q

S9N

yI0M
uon

mas
uo)

10}
el
ado

I9p REE] |
[mq | 13ud
/103 JAG)
Jeq} 31s
uo) aa

ud
m

981§ 34D 1T

aseyd $s920.14-123foagd

1XaJU0)

(1010® UTRW) Oy M

U.I9DUOD JO SINSSI paje[a.d pue

saAn3(qo Ayiqeurelsng

(p

A

Copyright International Organization for Standardization

Provided by IHS under license with ISO

© ISO 2014 - All rights reserved

Licensee=University of Alberta/5966844001, User=sharabiani, shahramfs

Not for Resale, 03/25/2014 19:48:52 MDT

No reproduction or networking permitted without license from IHS



2014(E)

ISO/TS 12720

'SYSLI palJIIuaPI 93 03 SUIP.I0DDE ‘WSI[EpUBA
pue awLId 3sutede A31InJas pue ‘uondajold
ejep ‘£311n29s [er1ajew pue [euos.tad 19jjo
Jey3 sardo[ouyda) pue sudIsap IapIsuo) —

‘(038 ‘sjooyos ‘sdoys)

S901A19S Aq.eau pue (310dsue)) 931s Sy10m a3
Suissaooe uaym 3urpnjout ystu pue Aep ay3
Guranp ‘saoeds 1oopino ul A[jerdadsa ‘saoeds
[[€ Ul ‘S19sn 10J £LINDIS JO ISUSS € JAIS pue

10J SUOIITPUOD ap1Ao0ad S).I0M dY3 dInsug —

'SI9SN 119} pUE SH.I0M
UOI3ONI}SUO0D JY3 10J SYSLI [er3uajod AJryusp] —

£yandag — gH

*A}1[IqeUIBISNS 03 PUE JUSWUOIIAUD
a3 03 aydoad jo uoryeonps 03 9INQLIIUOI —

{S}10M19U UOIIBWLIOJUT [BINI[ND pUR
[e100s 03 Ap0qA.19Ad 10J SS9I0. ASed apraod —

STEREYNG]
pue ‘sadueyoxa ‘9J1] [eNn3[ND d3e[Ioe] —

MOU-MOUY pue ‘suollipe.) [ed0] QUSWUOIIAUD
}[Inqg pue [eanjeu Suipnoul ‘98e3LIay [enijnd
Bunisixa 1y311y381y 10 ‘9103531 ‘9a19s9.1d —
(1M Sy I0M

UOI10N.IISUO0D 3] JUIIXD JBYM 0] J19pISU0)

9J1] [eANI[ND Jo A)[end) — ZH

oJIT
tho
-puld

asn

uon
nns
uo)

uon
anp
oad

£89)
eas
oI

-pud

du
BUI)
urewt
pue
uorny
el
adp

1940

puey
pue
uon

nas
uo)

usis
2d

uon
u
1jap
199(
oad

Suru
uepd
2189}
ens

uoid
3.1
/£31)

pooy
anoq

q
S1aN

yI0M
uon

mnas
uo)

10}
el
ado

I9p
Imq
/10)
Jeq}
uo)

REE] |
1Sua
/19u
gis
ad

ud
10

a8e1§ 34D 91T

aseyq ssa30.1d-193l0ag

1X31U0)

(1010® UTRW) OYM

U.I9DU0D JO SINSSI paje[a.l pue

saoandafqo Anqiqeureisng

(panunuod) — ¥ dlqe],

43

rights reserved

AN

Copyright International Organization for Standardization

™ ICN TN1 A
Provided by IHS under license with ISO

Licensee=University of Alberta/5966844001, User=sharabiani, shahramfs

Not for Resale, 03/25/2014 19:48:52 MDT

No reproduction or networking permitted without license from IHS



2014(E)

ISO/TS 12720

"9[eas pooyanoqydrou
93 e Juawdo[aAdp 93 JO XTW [BUOIIOUNJ 3} 0}
9InqL3uod 1o ‘oreridoadde a1aym jjasit3o0aload
93 ul A}ISI9AIP [BUOIIOUNJ Y3 0} 9INGLIJUO0) —

"9[eas pooyanoqydrou
9Y3 3B XIW [BID0S 33 03 INLIIUO0I IO J[3SH
309(0ad ay3 u1 A3ISISAIP [BID0S 31BN [108 —

AJISISAIp [BUONIDUNY PUE [BID0S — SH

‘uony
-eJado pue uoronIsuod Jurinp sinoqysdreu
U0 S9OUBSINU PUE S9IULQINSIP dZIWIUT —

“uswdinba pue seae UOWWOD JO SOUBUIIUTEW
/Aaiqeurejurews pue uonyetado/A3rfiqetado 1o
/pue (san[ioej pue sadeds 100pINo 03 SS9IIE
a1qeinba ‘sgurjjomp usamiaq 3urjooad punos
poo3 -8-a) udisop Ayrenb y31y ySno.ayy aandsip
J0 UOISUd) [B100S 10 [er3ualod aonpay —

ajewId [e120s 3y} ur Juswasordur
pue £11nba [eos 03 uonNqrIIU0) — pH

oI
I.Mo
-puld

asn

uon
nas
uo)

uon
anp
oad

£89)
eals
oI

-pud

Ehlig
JI9A0
eu9al uon

ue
urew | PUEY u
: pue usis ;
pue Jap
uon aa
uon : 199(
mnas

el o oaxd
adp 2

Suru
uepd
21893
ens

uoig
EX
/£31D

pooy
anoq

q
S1aN

yI0M
uon

mnas
uoj

10}
el
ado

REY)) JI39u
[mq | 13us
/10) /19u
ey gis
uo) aa

ud
10

a8e1§ 34D 91T

aseyq ssa30.1d-193(0ag

1X31U0)

(1030€ UrRW) OY M

U.I9DU0D JO SINSSI paje[a.l pue

soandafqo Anqiqeureisng

(panunuos) ¥ a1qeL,

AA

Copyright International Organization for Standardization

Provided by IHS under license with ISO

© ISO 2014 - All rights reserved

Licensee=University of Alberta/5966844001, User=sharabiani, shahramfs

Not for Resale, 03/25/2014 19:48:52 MDT

No reproduction or networking permitted without license from IHS



2014(E)

ISO/TS 12720

‘uonye[ndod [eoo[ 8y jo
SUOIPUOI DTWOU0II-0100S 03 Surp.1020e saorid
d[qerIea/a[qep.10jje 10 ‘SIIIAISS 10/puk Jua.l
‘oseyoand 1oj saor1d sjqeuosea.t aansuy —
‘suorjeIauad usamiaq
90UB)SUI I0J ‘UOISaY0D [e100S adeInoous —
X X X X X X X X X X X A1
-A0d 3eqUI0D PUEB UOISN[IXd [BIJ0S JUIAdLJ —
*S[[I3S [euoIssajo.ld jo yJuswdo[aAdp 03 pue [9A3]
uonEeINpa Ul JuswaoIdwl 03 9INqLIIU0Y) —
‘souo Juauewrad ‘a[qissod ji ‘sqol jo
uoistaoad ay3 a3einioey 4o9foad ay3 ysnoayJ, —
SUOI}IPU0D DIWIOU0II-0II0S — 9H
du
I9A0
£89) rua) uon s I9p Jaau
puey Suru pooy
)i} uon uon eIlS | urew u uorg HIom 10} mnq 1Sus
asn pue usis uepd Inoq LI E)
-jo nns anp B | pue 1Jop EX uon el /101 /13U U.I32U0D JO SINSSI paje[a. pue
-uj uon 2d 2133 q 1D
-pujy uo) o.1d -Jo uon FRET Y251k g nas ado Jeq} gis
-pug elx u”.-num 01d ens 19N uoy uoy ad $9AND9[qo Ayi[Iqeureisng
adp 9
98e1s 924D 311 9seyd $$920.14-123[oagd 1X3jU0) (1010® UTRW) OYM

(panunuod) — ¥ dlqe],

45

rights reserved

AN

Copyright International Organization for Standardization

™ ICN TN1 A
Provided by IHS under license with ISO

Licensee=University of Alberta/5966844001, User=sharabiani, shahramfs

Not for Resale, 03/25/2014 19:48:52 MDT

No reproduction or networking permitted without license from IHS



2014(E)

ISO/TS 12720

*103eJ[pUl YIEa 10J
Aduanbauj pue (030 ‘sIsA[eue [eIOUBULJ ‘SaITBU
-uonsanb ‘sfaaans qQuawaanseaw [ed1sAyd

£q "8'9) spoy3oW JUSWA.INSBIW dUIULIdIIP —

£103e21pUI YoBS 10J 395183 93 YSI[qeISd —

Sp[o1J [1D0S PUE ‘OTWOU0IS ‘[BIUSWUOT
-1AUd SULI8A0D (TT0Z:T-6Z6TZ OS] 99S) doueW
-103.19d jo sa1ojearpul ajeridoadde 10919s —

:3urmor|oj ay3 urajoaut
uriojiuow soueurio)tad 10y uerd e ajeal)

auiI} 1940 SULIO}UOW IIUBULIOJId] — Z]

'Jje3s soueudIUTEW
pue uonerado ay3 0331 deUTWASSIp ‘dunniodal
pue ‘saanpado.d ‘sassado.ad soueuajurew

pue uoneaado 10j yjooqSo[ pue [enuew e Se
[ons ‘Quawnoop A[puaLij-1asn e aplaold —

‘ueld Sururery e do[aaap ‘papasau J1 saan}
-23(q0 a3 2A3IYOE puUE sjudwa.IINbal ay3 199w
03 A1eSsadau ade jeyy S[[Iys ay3 ‘@reridoadde
se ‘9AeY ([eu.1931Xa 10/pue [eu.laiul) jjeis
doueUd)UTEW pUE UoreIado Jey) aInsuy —

‘sI9p[oyasels Aq poojsiapun a.e sjudw
-aa1mbau soueusiulew pue [euonetado pue
S9A1109(qo pue suojuajul ugisop aansuyg —

*S3I0M UO[}ONIISUOD ) JO ddUBUSIUTEUL
pue uonje1ado Ul paA[OAUT SA1IIUS AJTIIUSP] —

*aseyd Uo13ON.I1ISUOD JY3 JO PUd Y}
Je U9y BLISPUN ST SWIAYSAS puE SIOIAISS Jo Sul
-uotsstuwod jo weaSoxd parelap e aansug —

urejurewr pue ajerado 03 LI[IqY — ]

uonjerado
Surimp juswafeuew sdueuLIO)Idd — |

I
-Jo
-pui

osn

uon
nas
uo)

uon
np
oad

£831

eals
I
|.«°

-pug

DU
JI9A0
BuI) uon

ue
urew | PYEU u
: pue ugis ;

pue yap
uon aa

uory FRET
mnas

el oxd

ado uo)

Suru
uerd
2189)
ens

uoirg
EX
/£31)

pooy

anoq
q

S9N

yI0M
uon

mas
uo)

10}
el
ado

I9p REE] |
[mq | 13ud
/103 JAG)
Jeq} 31s
uo) aa

ud
m

981§ 34D 1T

aseyd $s920.14-123foagd

1XaJU0)

(1010® UTRW) Oy M

U.I9DUOD JO SINSSI paje[a.d pue

saAn3(qo Ayiqeurelsng

(panunuos) — ¥ dlqelL

AA

Copyright International Organization for Standardization

Provided by IHS under license with ISO

© ISO 2014 - All rights reserved

Licensee=University of Alberta/5966844001, User=sharabiani, shahramfs

Not for Resale, 03/25/2014 19:48:52 MDT

No reproduction or networking permitted without license from IHS



2014(E)

ISO/TS 12720

‘punos A[[e100s pue ‘A[[Ed1WOU0ID ‘A[[RIUSW
-u0J1AUd ‘A[[e21S0[0UYI9] SUTRW.L J DINSUD
03 jutod UoISI129p Yoea Je A39)e.13S Ma1AY —

"JUSWISSISSE [B}
-USWUO.IIAUD 3[2AD 9)1] pue ‘sisA[eue (D)) 302
9[040 91| ‘sa13o[ouydal/sanbruyoal ajqe[reae
1s9q uo paseq A8ajea3s/owwrerdo.ad yuaw
-ysiqunja.a/jusawade[dal [er3Tul ue ysijqeisyg —

‘sjuawaoe[da. a1edIoniue 03 J9p.Io Ul SJUSU
-odwod wa3sAs Jo eyep 91 9I1AIS 329[[0) —

*A31[1qe.Inp 03 UOI}IPPE UI UOI3OUNY
[€2131I0 (OBa 10J SjuUsWaIINbal soueuajUTRW
pue aoueurio}1ad Jo [9Aa] 93 AJIUSP] —

*A31[BI1I1ID JO 19P.IO0 Ul Way)
JUBI PUE ‘PIPIIU SUOIIOUNJ SUIULIDIDJ —

A8areqys
JUdWYSIQINJ3.1 pue yusdwdde[day — ¢

*103BDIPUI JED 10J dUWII} J9AO SPUI}
pue ‘398.1e3-03-90UB)SIP ‘SON[eA 9IN[0Sqe 3}
ySI[qe31sa 03 wre p[noys SUuLI0ITUO 1LON

‘(11 99s) @0ouRU
-9jurew pue uonerado 10y SUIEW-UOISIIAP
ur3sisse 0} Suriojiuow aduewriojrad asn —

‘paseiqun
pue 9A13199(qO S1JUSWISSISSE 9y} dINSUF —

‘ouewIo)1ad
Juissasse ul pue ‘s.103edIpul Sule[no[ed pue
elep SUI309[[00 Ul PIA[OAUT SIIIIUS AJI3USP] —

oJIT
tho
-puld

asn

uon
nns
uo)

uon
anp
oad

£89)
eas
oI

-pud

du
BUI)
urewt
pue
uorny
el
adp

1940

puey
pue
uon

nas
uo)

usis
2d

uon
u
1jap
199(
oad

Suru
uepd
2189}
ens

uoid
3.1
/£31)

pooy
anoq

q
S1aN

yI0M
uon

mnas
uo)

10}
el
ado

I9p
Imq
/10)
Jeq}
uo)

REE] |
1Sua
/19u
gis
ad

ud
10

a8e1§ 34D 91T

aseyq ssa30.1d-193l0ag

1X31U0)

(1010® UTRW) OYM

U.I9DU0D JO SINSSI paje[a.l pue

saoandafqo Anqiqeureisng

(panunuod) — ¥ dlqe],

47

rights reserved

AN

Copyright International Organization for Standardization

™ ICN TN1 A
Provided by IHS under license with ISO

Licensee=University of Alberta/5966844001, User=sharabiani, shahramfs

Not for Resale, 03/25/2014 19:48:52 MDT

No reproduction or networking permitted without license from IHS



2014(E)

ISO/TS 12720

'S3I0M U0130ON.I3SU0D 33 Jo uoljerado ayy

03 uUone[a. ul syuswa.dinbai aeynonaed Aue ut
-pnpoul ‘InoiAeYyaq pue suoljde I11ay3 jo syoeduwt
[BID0S puUE ‘DIWOU0I9 ‘[RJUSWUOIIAUS JnOqR
s.1asn 03 Surure) pue uolLINPd APIA0L] —

'sangea[[od J19Y3 pue
saA[eswaY) Jo £319jes pue yi[eay ay3 30930.d 03
swwe.1dod A3ajes [eanoiaeyaq e juswadw] —

‘uoneULIOjUl pUuE
uonjedrunwwod ajeridordde Suioduo ysnoayy
swwetdo.ad SIy) Jo SSaualeme I19Y3 UleIUTeW
pue s1asn 1oj swwe.aso.rd juswaSeuew
91sem pue ‘193em ‘A310us ue Juswa(dw] —

Inoraeyaq Iasn — S|

oeqpas)
1193 03 9suodsal ur uay e} Suo3de/apeu SUOIS
-109P JO poWLIOJUI 9.JB SI9SN Jey} 2INSUg —

‘punos
A[[e100S pue ‘A[[BOTWOU0Id ‘A[[EIUSWUOIIAUD
a1e pasodo.d suor3oe/suols1ap Jey3y ansuyg —

'S)I0M uo1}

-ONIISU0D 9y} jo uonyeado pue sdueUIUTRW
J10J a[qIsuodsal [enpralpul/uoljeziues.o o}
passed s1yoeqpasj paA1adal Y3 Jey]l aInsuyg —

"UOI}OBJSIIES ,SI9SN pue
S3.I0M UOT}ONIISUO0D 3] Jo ddoueurioyrad yjoq
aao1duwil 03 pasn 9 [[IM SIY} MOY pUE 3Ieqpad)
70d S, 1SN saA192a.1 oym A313ud Aj1auap] —

'(30d) uonrenjeas Loued
-n220-1sod 10j swwe.ago.ad e juswadw —

douarradxa
WO.IJ SUOSSI[ PUE Yoeqpadj ,SI3s)) — ¥I

I
-Jo
-pui

osn

uon
nas
uo)

uon
np
oad

£831

eals
I
|.«°

-pug

du
BUd)
urew
pue
uon
el
ado

I9A0
puey
pue ugis
uon aa
mnas
uo)

uon
u
yap
FRET
oxd

Suru
uerd
2189)
ens

uoirg
EX
/£31)

pooy

anoq
q

S9N

yI0M
uon

mas
uo)

10}
el
ado

I9p REE] |
[mq | 13ud
/103 JAG)
Jeq} 31s
uo) aa

ud
m

981§ 34D 1T

aseyd $s920.14-123foagd

1XaJU0)

(1010® UTRW) Oy M

U.I9DUOD JO SINSSI paje[a.d pue

saAn3(qo Ayiqeurelsng

(panunuos) — ¥ dlqelL

AQ

Copyright International Organization for Standardization

Provided by IHS under license with ISO

© ISO 2014 - All rights reserved

Licensee=University of Alberta/5966844001, User=sharabiani, shahramfs

Not for Resale, 03/25/2014 19:48:52 MDT

No reproduction or networking permitted without license from IHS



2014(E)

ISO/TS 12720

‘Alquiassesip Surinp paseafad aq ued jey)
saouelsqns snop.aezey Surureuod s[eridlew
SuIsn proAe ‘SYIOM UOTIONIISUOI MU 10, —

*SYSLI
y3[eay ploae 03 saanseawr ajeridoadde axes
pue AjquiassesIp SurInp paseafa.d aq ued Jey)
sedue)sqns snop.aezey Sururejuod s[errajew
AJ13USPI ‘SHIOM UOI}INIISUO0D SUIISIXD 10, —

“Kyprduis

pue ‘A31[1qeysiqInga.l ‘SU0I}daUU0I J[qISIAIT
1o0/pue pasodxa ‘Ayfiqissaooe Jurpnput sajd
-1ourid Ajquiassesip o1j10ads 1apIsuo) —

‘(syusuodwood pajeosriqejaad do ‘pazipued
‘enpout ‘3'9) SWaISAs a[qeunowap usisaq —
o[ [nJesn

S31JO pUd 93 3k paIaA0dal pue Jiede uayey
A[1sea aq 03 swalsAs/syonpoad ay3 ajqeuqg —

Aquiassesip jo aseq — z[

'SuIa1SAs Jo syaed 19110 Jo 9dUBWLIOJ
-19d ay3 Sunyoayje A[@saaape noyim paperddn
10 pasowal aq 03 sired moj[e 01 udisaq —

‘f1[1qepuedxa pue ‘A[1q11.19AU0D ‘A)[13€S.I9A
Jjo sardiourad Ayjiqerdepe o1y10ads 1apisuon) —

‘swaysAs/juawdinba urew

pue a1njonays Surieaq peof ay3 aSueyd 03 paau
0U .10 3[331] Y3IM 3sn Jo afueyd e aq ued a1yl
JeY3 YONS SHIOM UO0I}ONIISU0d a3 udisaq —

‘poAOWa. 10 ‘PajedO[al
‘paljTpowt aq 03 syudwa[d Jurp[ing mojfe 3ey3
SJUSWA[A/SWAISAS UOI}ONIISU0D d3elod.rodu] —

‘w193 Suof ay3 uo
S9SN aAjBUId)[k 0} 9[qerdepe aq p[NOYS S}I0M
UOI1DNIISUO0D 3] JUIXD JeyM 01 £J10adg —

Sasn Jua.aa3yJ1p J10j Aiqerdepy — [

A89re13s ajif-Jo-pua pue Lyiqerdepy — [

9JII
IHAV
-pui

asn

uon
nas
uo)

uon
anp
oad

£89)
eals
91
lyho
-pui

20U
'Ud)
urewt
pue
uorn
el
adp

I13A0

puey
pue
uon

nas
uo)

usis
ad

uon
u
yap
129(
oad

Suru
uepd
21393
ens

uoig
=X
/K31)

pooy
anoq

q
S1aN

yI0M
uon

mnas
uoj

10}
el
ado

I9p
[mq
/103
Jeqy
uoj

REE]

13ua

JAE)H
gis
ad

s
10

EXINEI R W) 14|

aseyq ssa%0.1d-193l0ag

1X31U0)

(x010® UTRW) OYM

UI9DU0D JO SINSSI paje[a.l pue

soAnda3fqo Aqiqeureisng

(panunuod) — ¥ dlqe],

49

rights reserved

AN

Copyright International Organization for Standardization

™ ICN TN1 A
Provided by IHS under license with ISO

Licensee=University of Alberta/5966844001, User=sharabiani, shahramfs

Not for Resale, 03/25/2014 19:48:52 MDT

No reproduction or networking permitted without license from IHS



2014(E)

ISO/TS 12720

'SUOIIPUO0I dIBWI[D 3.1NINJ JO d3UeRI Palddf
-0.ad a3 3unosoe ojul saxel Jey) ‘uonerado 1o
ugisap ysnouyy ‘A393e13s asuodsau ysijqeisyg —

a3ueyo ajewd pajoipaid
wo.j astIe JySrut eyl Spua.I) 2.1niny SULIBPISUOD
‘A111820] 93 10J BIBD J9YILIM USI[qRISH —

adueyd
ajewI]d 0} asuodsau ul Lyjiqerdepy — %

"8ur[o£2a.1 10 asnaa juaaa.d ued jeyl ysi

-u1j parjdde ue noyiim ayels diseq 3sow I1dY3 Ul
1Jo[ 9q UBd JeY) S[BLISIBW '] ‘SAYSIULJ JUIdY UL
UIIM S[ELI9}BW JO 3SN Y} 0} 9oudtaja.ld aA1) —

‘A3.10u0 10J pato
-A023.1.10 ‘pa[oAda. ‘pasna. Sutaq jo ajqeded a.ae
Je3 SwalsAs/s3onpo.ad uor3dnIIsuod asooy) —

‘uoronpoad

A319us 10j 10 ‘SUI[DAD91 ‘OSNa.T 10] [ELI9}EW PA.Id
-A023.1 JO UOI}D9[[0J 10j SUEdW ke ap1aoad ued jey)
193 TeW [BJ0] 813 Ul 9oe[d Ul S8J1AISS AJIIUIP] —

[ennuajod £13A023.1 A319ua pue ‘Surp
-£23.1 ‘9sna. 10j S[eLId)eu JO A19A009Y — €[

I

-pud

osn

uon
nas
uo)

uon
np
oad

£831

eas
I
1,«0

-pug

du
eud)}
urewt
pue
uon
el
ado

12A0

puey
pue
uon

nas
uo)

ugis
ad

uon
u
yop
FRET
oxd

Suru
uerd
2189)
ens

uoig
=X
/A31)

pooy

anoq
q

S9N

JI0M
uon

mnas
uo)

10}
el
ado

I9p REE]|
[mq | 18ud
/103 /12u
Jeq} Sis
uo) aa

s
m

98e1s 9104y Ay

9aseyd $s9320.14-133[oad

1X9]U0)

(1032® UTEW) OY M

U.I9DUOD JO SINSSI paje[a.l pue

saAn3(qo Ayiqeurelsng

(panunuos) — ¥ dlqelL

En

Copyright International Organization for Standardization

Provided by IHS under license with ISO

© ISO 2014 - All rights reserved

Licensee=University of Alberta/5966844001, User=sharabiani, shahramfs

Not for Resale, 03/25/2014 19:48:52 MDT

No reproduction or networking permitted without license from IHS



ISO/TS 12720:2014(E)

Annex A
(normative)

The nine general principles taken from ISO 15392:2008,
Clause 5.3

A.1 General

The principles applied to reach the objectives are, without indication of importance and in alphabetical
order

— continual improvement,

— equity,

— global thinking and local action,
— holistic approach,

— involvement of interested parties,
— long term consideration

— precaution and risk,

— responsibility, and

— transparency.

A.2 Continual improvement

This principle encompasses the improvement of all aspects of sustainability related to the built
environmentincluding the buildings and other construction works over time. Itincludes the performance
of construction works as well as processes, and addresses means of assessment, verification, monitoring,
and communication.

A.3 Equity

This principle encompasses the balanced and objective consideration of intergenerational, interregional,
and intra-societal ethics, including environmental protection, economic efficiency, and social needs.

A.4 Global thinking and local action

This principle encompasses the consideration of the global consequences of local actions taking account
of local and regional concerns, to ensure that

~ a) when acting locally, the regional and global relevance and consequences are considered and

; b) when establishing and applying global strategies, the local implications, relevance, demands, and
resources are considered.
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A.5 Holistic approach

This principle encompasses the inclusion of all relevant and related aspects of sustainability when
considering and assessing sustainability aspects of buildings and other construction works. A holistic
approach addresses all aspects of sustainability over the life cycle of the building or other construction
works.

A.6 Involvement of interested parties

This principle encompasses the taking into account of the contribution and requirements of interested
parties relative to their respective areas of responsibility, and the timing of their involvement.

NOTE Due to the nature of the building and construction sector and its products, a wide range of stakeholders
has interest in this industrial sector and its outputs. These stakeholders can demonstrate significant differences
in their appreciation and understanding of the building sector. Such differences explain the multiplicity of views
thatexistin the interpretation of sustainable developmentin the context of building and construction, particularly
in terms of scope, content, level of detail, priorities, etc.

A.7 Long-term consideration

This principle encompasses the taking into account of the short-, medium-, and long-term implications
in decision making.

As a minimum, it includes the following:

a) performance over time (as the ability of fulfilling a defined level of function throughout the use
phase);

b) life cycle thinking (i.e. considering the consequences of a choice made in one stage of the life cycle
on the other stages);

c) legacy:the consideration of the impacts that are handed down as aresult of development. The legacy
can extend well beyond the physical boundaries of the development.

NOTE The legacy can be physical (e.g. the buildings and infrastructure), environmental (e.g. environmental
benefit or damage), social (e.g. cultural heritage, skills, capacity building), or economic (e.g. employment, economic
growth).

A.8 Precaution and risk management

This principle encompasses the avoidance of risks by applying the precautionary principle, or considering
the most unfavourable impacts through risk management.

— Precaution (avoidance of risks): The precautionary principle aims to avoid risks; it sets concerns of
future generations as the basis for the analysis of risk potentials.

NOTE Adoption of new technologies or new products should include a precautionary perspective without
unduly compromising innovation.

— Risk management (management of identified risks): Risk management is a set of coordinated
activities including risk assessment, risk treatment, risk acceptance, and risk communication.

A.9 Responsibility

This principle encompasses the moral responsibility for, rather than legal or financial consequences of,
actions carried out by individuals or groups of individuals.

The development of local skills and institutional capacity supports the sustainability of construction
works.
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A.10 Transparency

This principle encompasses the presentation of information in a manner that is open, comprehensive,
and understandable and, like the underlying data, traceable, with verifiable credibility.

NOTE For sustainability of buildings and other construction works, transparency relates to information
about products as well as decision-making processes. For that purpose, an appropriate review and verification
route of relevant documentation might need to be established.
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