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Pushing back the last frontier

ISO standards and space
Fifty years ago this year, the age of manned space exploration began when Soviet cosmonaut Yuri Gagarin (then only 27 years old)
made an orbit around the Earth aboard the Vostok 1 spacecraft.
This historical moment symbolized man’s conquering of the final
frontier, ushering in a new era in space exploration and scientific
discovery. To commemorate the anniversary of this momentous
endeavor, the United Nations dedicated World Space Week 2011
to “ 50 years of human spaceflight. ”

Fast forward. In the last 50 years, human
spaceflight missions have been conducted
by Russia (and the former Soviet Union),
the USA, China and by private efforts.
Several other countries and space agencies
have also announced and begun human
spaceflight programmes.
International collaboration on major
international space programmes is essential
to ensure that products can be integrated in
a reliable and cost-effective manner. The
International Space Station, for example, is
the largest scientific cooperative programme
in history, drawing on the resources and scientific expertise of more than 100 000 people
in space agencies and contractor facilities
around the world. Within the Central Aerohydrodynamic Institute (TsAGI), for which I
serve as the Director-General, work resulted
in the conceptual and mathematical planning
for the International Space Station, but this
was only one piece of a very complex effort.
With the increasingly global nature and
complexity of the space industry, it is important for industry sectors, governments, users,
public interest groups, suppliers, etc., to
adopt International Standards. In fact, in any
field, expanding international participation
has increased the demand for International
Standards, which facilitate co-production
efforts, improve the interchangeability and
interoperability of equipment, the smooth
interface of systems and the facilitation of
maintenance, not to mention reduce costs,
and eliminate differing regulatory standards
that have become a major trade barrier.
Space is no longer a mind-boggling,
futuristic subject seen only in sci-fi movies.
ISO Focus +
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Space is today’s reality. For example, what
do ceramic teeth braces, artificial hearts,
airbags, implantable heart pumps and
smoke detectors have in common ? They
originated in space research programmes.
These are but a few of the more than 30 000
secondary applications of space technology providing daily benefits in hospitals,
offices and homes.

It is important to adopt
International Standards.
Take, for instance, agriculture. Space
technologies are making precision agriculture a reality by helping farmers improve
the accuracy and timeliness of information
about their crops, from when to water to
when to add fertilizer. Satellite observations are also important to enable better
weather and climate predictions as well
as to assess natural disasters such as fires,
volcanic eruptions, tsunamis, floods, storms
or even extreme temperatures. In short,
International Standards in space and other
technologies are essential to preserve the
natural resources of our planet.
The year 2011 also witnessed another
milestone in the space industry with the
world’s first commercial spaceship : Virgin
Galactic’s VSS Enterprise. We are entering
a new era for the industry whereby paying
tourist customers will within a few years
be taken into space by private companies
and, who knows, perhaps public and private
interests in space exploration will be merged.

Space exploration, like the development of
standards for space, is no longer a competition
of global powers. It is a vital aspect of modern
global markets and an endeavour requiring
close cooperation between international
partners in pursuit of our scientific and technological goals. For standards development,
ISO is the meeting point of this junction.
Users/customers, service providers,
researchers and regulators, in addition to
space vehicle manufacturers, suppliers, and
other stakeholders, have a vested interest
to participate in ISO technical committee
ISO/TC 20, Aircraft and space vehicles,
where the best expertise in the world has
been taken into account. An International
Standard in the commercial market holds
significant value and strengthens a company’s
position in national and foreign markets,
ensures product quality and safety, and sets
companies ahead of their competition.
Today, 50 years after Yuri Gagarin’s historic
flight, we should take a moment to reflect on
the vision and efforts that brought us here and
ask where they will lead next and how ISO
standards can help us get there. Commercial
flights to the Moon ? Colonies on Mars ? The
possibilities are endless and the dreams big – I
know I’ll be watching and waiting. The future
of space is within our reach. 

Dr. Boris Aleshin, ISO President 2011-2012.
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World Scene
the Soviet space programme and designed
by the rocket scientist Sergey Korolyov.
WSW encourages the exploration of space and
science and their impact on the human imagination and with one common theme demonstrates
unprecedented global cooperation in space.
For more information : www.spaceweek.org

US DOE supports ISO 50001
for energy management
The US Department of Energy (DOE)
announced its support for ISO 50001:2011,
Energy management systems – Requirements
with guidance for use, in a newly created dedicated Website. The DOE-managed site aims to
promote implementation of ISO 50001 in the
USA because it provides a proven approach
for industrial and commercial facilities to plan,
manage, measure, and continually improve
energy performance.
“ This powerful new standard from ISO provides an internationally recognized framework
for organizations to voluntarily implement an
energy management system, ” it says.
The site also announced that to ensure that
the landmark standard fulfills its potential
to drive major improvement in US energy
efficiency, the DOE is working in partnership
with industry experts and standard-making
bodies to create a rigorous and reliable supporting structure. Previously involved in the
development of the standard, the DOE is now
supporting implementation case studies with
25 US companies. See also article on Page 32
for examples of some pilot projects.
For tools, resources and other assistance
visit the new site : www1.eere.energy.gov/
energymanagement/

The US Department of Energy (DOE) new
Website on ISO 50001.

Strengthening ASEAN community
with standards
The 37th meeting of the Association of
South East Asian Nations (ASEAN) consultative committee on standards and quality
(ACCSQ) was held in Da Nang City, Viet
Nam, in August 2011.
Standards are particularly important for
ASEAN, which is working towards the ambitious and challenging target of building an
Economic Community by 2015, where goods,
services, capital, investment, as well as skilled
labour, can move freely throughout the region.
Addressing participants, Sadao Takeda, ISO
Vice-President (policy), was pleased to note
that all 10 members of ACCSQ were members
of the ISO family. He encouraged members

2
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Standards help US buildings
resist earthquakes

Sadao Takeda, ISO Vice-President (policy).

to continue their active involvement in ISO in
order to ensure that the interests of the region
are taken into account in the development of
International Standards.
Mr. Takeda updated participants on the latest
developments in the ISO community, including new areas of standardization on subjects
ranging from outsourcing to energy savings.
He also focused on the ISO Action Plan for
Developing Countries 2011-2015. ASEAN
countries can benefit from the new plan to
increase their participation in ISO technical
work through dedicated assistance as well as
capacity building and increasing awareness of
the role and benefits of International Standards.
The plan also fosters regional cooperation.
Finally, the plan aims to help the institutional
strengthening of ISO members as well as the
promotion of education in standardization.

A 5.9 magnitude earthquake centered in
Virginia sent rare tremors through the country’s capital and most of the eastern USA in
August 2011.
“ Fortunately, while earthquakes are uncommon occurrences in these regions and many
structures are not as stringently quake-proofed
as those in higher seismic risk areas, very
limited damage was reported ” announced
ANSI, ISO member for the USA : “ Thanks
to the ongoing efforts of the standardization
community, a number of standards are in place
to help protect lives and mitigate damage
to critical infrastructure during and after an
earthquake wherever it may strike. ”

World Space Week

Capitol Building, Washington DC, USA.

Around 50 countries are to participate in
World Space Week (WSW), the largest public
space event, from 4-10 October 2011.
This year’s theme, “ 50 Years of Human
Spaceflight ”, chosen by the Spaceweek International Association in coordination with the
UN Office of Outer Space Affairs, is dedicated
to science, astronomy and imagination.
The first
h u m a n
spaceflight
took place
on 12 April,
1961, when
cosmonaut
Yuri Gagarin made
one orbit
around
the Earth
aboard the
Vostok 1
spacecraft,
launched by

Structural integrity and occupant safety
guidelines for the measurement of vibrations
and evaluation of their effects on structures
are covered by ISO 4866:2010. The standard
is used to determine whether a structure’s
vibration could harm occupants and equipment or put structural integrity at risk.
Another standard is ISO 18431-4:2007
on shock-response spectrum analysis which
helps determine how various high-tech
systems – from computer components to
aircraft frames to military vehicles – will
respond to shock pulses associated with
earthquakes, explosions, impacts, and other
mechanical shocks.
Ensuring the safety of infrastructure such
as buildings and bridges from earthquake
damage is the job of ISO 22762-1:2010
(elastomeric seismic-protection isolators).
The standard specifies methods for evaluating seismic isolators – the devices used in
bridges and buildings to provide flexibility
during seismic activity and to deflect the
transmission of energy into the structure. 
ISO Focus +
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Guest Interview

Christopher J. Scolese
NASA Associate Administrator

joined the National Aeronautics and Space Administration (NASA) from his
previous position as Deputy
Director of the Goddard
Space Flight Center.
Originally serving as
Chief Engineer for NASA,
Mr. Scolese was named
Associate Administrator of
NASA in 2007.
He is responsible for oversight and integration of
NASA’s programmatic and
technical efforts to ensure the
Agency’s overall mission.
In 2009, he led the development, design and implementation of the USA’s
civil space programme. He
worked closely with both the
President of the USA and
Congress to ensure NASA’s
appropriate support.
Mr. Scolese led NASA in
their collaboration on international, high-profile space
missions including the Space
Shuttle, the International
Space Station and the Hubble
Space Telescope.
Mr. Scolese is the recipient of
many prestigious honours including the Presidential Rank
Award of Meritorius Executive and the NASA Distinguished Leadership Medal.
ISO Focus +
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Christopher J. Scolese
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Guest Interview

Christopher J. Scolese : The Space Shuttle has been around for 30 years and it has
proven itself to be a remarkable machine
that has accomplished some absolutely
fantastic missions and tasks. The Hubble
Space Telescope and astronomy would not
be where they are today without the Space
Shuttle and all the work NASA carried out
with our international partners. Without the
Shuttle, today’s International Space Station
(ISS) could not have been built to serve all
15 partner countries. Our work on the ISS
truly serves the whole world as more and
more countries have come to use it.
Now NASA is ready to embark on the
next phase of space exploration. This will
be the utilization of the ISS now that it
has been built, and we have all started to
understand how to exploit it. NASA is in
a position to carry out necessary research
in order to fully utilize the ISS and prepare, once again, to send humans beyond
4
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low-Earth orbit with the technologies of
today. This was the reason for moving on
from the Space Shuttle to build upon the
great legacy of that machine.
Of course, like anything else, the space
industry has changed over the past 30 to
40 years. In 1970, roughly, when the Space
Shuttle was conceived, there were really
only two countries in the world that were
sending people into space : the USA and
the Soviet Union. Both countries are very
different today ; the world is very different.

Photo : NASA

ISO Focus+ : After 30 years of missions,
NASA is ending its Space Shuttle programme. Why was this decision taken,
and what’s next for NASA ?

I like to joke with young engineers and
say, “ Think about it : the power of your
handheld cellular phone today is probably
greater than that of the computers that sent
Apollo astronauts to the moon in the 1970s ”.
So, clearly technology, the environment and
globalization have changed the way we all
look at the world. This is all factored into
our plans for the future.
ISO Focus+ : Space exploration and discovery are associated with innovation. Can
standards act as a vehicle for disseminating
innovation ? Are there particular areas in
which ISO standards can help the industry
move forward ?
Christopher J. Scolese : Of course people
think that standards and innovation do not
go together and that they inhibit what you
can do. And that is wrong.
In my mind, there are two types of standards. First, there are systems specifications
– standards that tell the user the right way
to do things, regardless of the technology
used. To give you some examples from
my background as an electrical engineer :
ISO Focus +
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People sometimes forget that standards
evolve with time. This is a job that ISO and
the ISO community do very well – they adapt
as we learn things. International Standards
are the repository of our knowledge, of
the knowledge of the community. They
explain it and maintain it well : they are
the caretakers.

Collaboration in space
is the norm rather
than the exception.
At the same time, we are constantly learning and updating our standards. This is done
through a formal process to make sure that
everyone understands the same thing. Our
duty is to communicate the correct information, not only to the current generation
of engineers, but to future generations of
engineers and scientists.
ISO Focus+ : In your view, is there a right
moment for the development of standards
for new technologies ?
Christopher J. Scolese : Standards can
provide specifications for systems and
components. The systems specifications

move along at the same pace as technology because that is where the knowledge is
coming from. This includes how things are
tested and designed, and what kind of processes, in general, provide the best product
possible. And regardless of what innovation
is going on, some of those specifications
and standards will directly affect the user
and others need to be adjusted.
In general, innovation should occur
before developing a standard for a component because often different processes
and procedures are used to develop that
component, or different material properties
need to be worked on.
ISO Focus+ : NASA experts actively
participate in the ISO standards-making
process, in particular through technical
committee ISO/TC 20, Aircraft and space
vehicles. What is the value of this involvement for NASA ? Why does NASA promote
voluntary consensus-based standards ?
Christopher J. Scolese : The first part of
your question is easy and my answer will
be in line with statements I have already
made. The value of standards to NASA, and
to the community in general, is the know
ledge that is contained in those standards.
It takes a great deal of effort to collect that
knowledge from the best experts in the field,

Photo : NASA

electromagnetic interference and electromagnetic compatibility are absolutely vital,
independent of whatever technology is
being utilized. Both are undeniably critical
to success regardless of the technology,
because this is a system-level interaction.
ISO develops International Standards
that affect process and procedure. These
must be in place before moving on to new
technologies. What it takes to build a system
must not be lost in the shuffle. Standards
actually help by keeping the focus on the
right things, at the right time. They serve
as a compendium of knowledge that has
been gained in various domains.
Systems specifications, in my view, go
across the board. They are the indispensable
prerequisites to success with both existing
and future technologies, allowing all of us
to innovate, as well as to more easily incorporate new technologies into the system.
The second type of standards are component specifications. In that case, you want
to know what you are buying and you want
to have the standards that are associated
with those so that material specifications
are met. This is very important in order to
assure commonality across the process and
avoid duplication of testing where it does
not add value to the mission or the activity
that is being carried out.

© ISO Focus+, www.iso.org/isofocus+
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International Standards
are the repository
of our knowledge.

Hubble image of M100 before mirror repair.

Hubble image of M100 after mirror repair.

understand that and pass that on. It is also
even more illuminating to see how things
can be done differently, with the same result.
It is rewarding to then actually have the
dialogue to figure out which way is more
efficient or better, or represents a different
regime for the same type of test product.
It is really beneficial to NASA to capture
the knowledge and to disseminate it. And
probably equally as important is the interaction amongst the experts that is promoted by
the development of International Standards
through these committees.

ISO Focus+ : Would you agree that in
space there are no national boundaries ?
What is the importance of international
teamwork and cooperation for space
programmes (e.g. the International Space
Station, the Hubble Space Telescope) ? Has
there been a significant change in how the
industry works since the Space Race of
the 20th century ? How do International
Standards facilitate dialogue, collaboration and understanding ?

Photo : NASA

It always amazed me, back in the days
when I was much more technically involved,
to sit down with colleagues and find out
that despite language, despite regional
differences, things were being done very
much the same way, and the tendency was
to come to the same conclusions. That is
very encouraging : to be able to sit there and

Photo : NASA

but their participation is a must in the ISO
process. This is true whatever the standard
being developed, be it for specifications
for a material, a system or a process. The
best people must be engaged to capture the
knowledge and carry it forward to the newer
practitioners and to future generations.
The value to NASA is twofold : first,
the end product standard containing the
knowledge ; and second, the interaction
among the international group of experts in
working groups and technical committees
responsible for their development.

Astronaut anchored on the end of the Remote Manipulator System (RMS) arm prepares to be
elevated to the top of the Hubble Space Telescope (HST) with another astronaut assisting with
the final servicing tasks.
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Guest Interview

Christopher J. Scolese : Clearly, I agree with
you that there are no national boundaries in
space. Hard to draw a line up there. In the
beginning of the Space Age, for example, our
first missions were undertaken nationally.
At the time, each space agency had its own
standards. It was difficult to work with so
many different standards in different languages
with slightly different requirements that were
meant to accomplish, in the end, the same
thing. ISO has transcended all that. Now we
can all go off and use a common standard
to which all of us have, basically, agreed.
The value of international cooperation : we
can see it in the night sky depending on where
you are. The International Space Station is
an absolutely visible example. NASA could
not have accomplished what we have over the
last decade without international cooperation.
Probably the other contribution that people
do not always recognize is that, since the
start of the Space Age, NASA has used
technology for the benefit of the world :
our weather and environmental satellites
have helped NASA track storms and predict
weather. That information was shared with
the whole world from the very beginning.
Today, there are very few missions
undertaken by any country that do not have
significant international components associated with them. Some are overt international
efforts, such as the Hubble Space Telescope ;
while others such as our earth science
ISO Focus +
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International Standards are
the common language that
allows us all to work and
understand each other.
I remember in the late 1970s and early
1980s as ISO was coming to the fore, there
were different sets of standards. NASA

Photo : NASA

missions in Europe, or Japan, or Russia, or
the USA, are less obvious. We fly each other’s
instruments ; we share the data ; our Mars
missions : they may launch from the USA if
it is a NASA mission, but we have Russian
instruments on many of our spacecraft ; we
have European instruments on there ; we
have Japanese instruments. Collaboration in
space is the norm rather than the exception.
This has been extremely beneficial, allowing
us to do a great deal more together than we
could have done individually.
Having said all that, it is therefore imperative to have standards and tools that transcend
national borders. If certain components are no
longer available in one country, it is necessary
to go to another in order to locate, say, batteries
or maybe bearings or a material. International
Standards are the common language that
allows us all to work and understand each
other in as simple a way as possible.

Assembling structures in Endeavour’s
payload bay.

would say “ You do it our way ” or “ We’ll
do it your way ”, whatever was the case.
This was very problematical particularly,
as I mentioned earlier, because we found
we were doing a lot of things the same, we
were just writing it down differently. So
having ISO International Standards really
simplifies that process and represents what I
think has been the spirit of the Space Age :
the coming together of countries for a common purpose. ISO International Standards
are the underpinning of that unity because
they provide us with a common language.

About NASA
NASA's mission statement : To reach for new heights and reveal the unknown so
that what we do and learn will benefit all humankind.
President Dwight D. Eisenhower established the National Aeronautics and Space
Administration in 1958. President John F. Kennedy focused NASA on sending
astronauts to the moon by the end of the 1960s. When Neil Armstrong and Buzz
Aldrin took that “ small step for man, one giant leap for mankind ” on 20 July
1969, they met the late President's challenge.
NASA has, in addition to manned spaceflight, conducted purely scientific research,
including the development of the first weather and communications satellites.
After the Apollo missions, NASA created a reusable ship to provide regular access
to space : the Space Shuttle which flew more than 130 successful flights. In 2000,
the USA and Russia established a permanent human presence in space aboard
the International Space Station, a multinational project involving 16 countries.
NASA has continued its scientific research with Mars Pathfinder becoming the
first spacecraft to explore Mars. The Terra and Aqua satellites are flagships of a
fleet in Earth orbit, designed to better understand how our home planet changes.
NASA is conducting an unprecedented array of science missions that will seek
new knowledge and understanding of Earth, the solar system and the universe.

ISO Focus +
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ISO Focus+ : With over 18 600 standards,
ISO’s scope is large and ranges from space
project organization to quality management.
To help our readers visualize their impact,
could you give us a few examples of ISO
standards that went into a particular NASA
project ? And can you give an example of
upcoming ISO standards that NASA is
currently most interested in ?
Christopher J. Scolese : I really cannot pick
one out. It is impossible. We use so many of
ISO’s International Standards that I could
not pick just one and say, “ This one was the
most significant in a particular mission ”.
The benefit of ISO International Standards and the broad spectrum of standards is
that they provide a common language, the
linchpin that enables us to carry out these
international missions.
Future standards ? Space debris is a
challenge today. We are looking at how to
mitigate debris and having an International
Standard on this subject (ISO 24113:2011,
Space systems – Space debris mitigation
requirements, the second edition on the
topic) is a great achievement, bringing us
one step closer to resolving this problem.
New entrants that do not have quite the
same capability as existing space-faring
organizations may not like the fact that
they have to de-orbit debris or consider
what they want to do with it. There is also
the problem of how to deal with debris,
remnants of launches 20, 30, 40, 50 years
ago. It is still in orbit and this is an area
where we all do need consensus and agreement on how to address the issue.
I would encourage ISO to build on its
current standard. I think it is the right thing
to do and I wish you luck because I think it
is going to be one of the hardest things that
you have had to tackle in quite a while. 
© ISO Focus+, www.iso.org/isofocus+
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Special Report

Blast off...
ISO standards make
a deep impact in space
by Elizabeth Gasiorowski-Denis

Today, the space industry is a global business. Gone are the days

when a single country could bring out a new spacecraft. Today’s new
projects are collaborative, international efforts. Furthermore, some of
the “ spin-off ” products from space technology are making a direct
impact on the everyday lives of citizens, from health and medicine to
transportation and computer technology. International trade of space
and space-related products has increased dramatically in recent years,
indicating that space globalization is accelerating.
Today, International Standards are
necessary, not only to ensure interchangeability and interoperability of components
and equipment, but also reliability and
cost-effectiveness. In addition, they are
necessary to remove technical barriers to
trade and open markets in various regions
of the world. Thus, International Standards
are an important and critical resource that
can be used by engineers, scientists, and
technicians to support flight and ground
support hardware, software, facilities and
procedures.
The October 2011 issue of ISO Focus+
looks at current and future standardization
for space – predominantly from the output
of subcommittees SC 13 and SC 14 of ISO
technical committees ISO/TC 20, Aircraft
and space vehicles. SC 13 develops standards
related to space data and information transfer
systems, while SC 14 develops standards
related to space systems and operations.
Between the two subcommittees, virtually
all of the standards relative to space systems
design, operations and communications are
produced – with over 150 to date.
The scope of standardization covered by
the two subcommittees includes the entire
spectrum of the space systems industry, and
covers the complete life cycle of a space
project or programme (i.e. from concept
development, through implementation,
testing, launch, operation and asset disposal). The global market includes satellite
systems, launch systems, ground systems,
ISO Focus +
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manufacturing, as well as the service sector
which supports these commodities.
Space standardization by ISO/TC 20
has a broad effect on technology, not only
in terms of sharing knowledge, but also
addressing inefficiencies of duplicate work
when development costs are so high in this
multibillion dollar industry. Therefore,
reducing organizational and operations costs
by the application of standards even just
a little for an industry of this size makes
a deep impact.
What’s more, in the area of space-toground communications, the use of International Standards brings the additional
benefit of interoperability between spacecraft
and ground systems operated by different
organizations. This has important safety
and reliability implications.
This October Special Report looks at
some of the topics currently high on the
space agenda. It covers the safety and
compatibility of materials and equipment,
space debris mitigation, risk management
in space projects, as well as concrete examples of international collaborative efforts.
The issue also reveals the broadening
scope of standards to meet the expanding
worldwide market for space applications
and technologies.
Blast off into the world of ISO space
standards and enjoy this issue of ISO
Focus+ ! 
Elizabeth Gasiorowski-Denis is Editor, ISO Focus+.
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Cooperation
in space

The International Space Station
benefits from ISO standards

Photo : NASA

by Frank Slazer

Indispensable partnerships

At the height of the Cold War in the mid-1980s, a new space race

From a logistical standpoint, the decision to incorporate Russia into the space
station programme proved to be a wise
investment in the future survival of the ISS.
After the loss of Space Shuttle Columbia
in 2003, Russia’s Soyuz crew capsule and
Progress cargo ship became the only way
to sustain the ISS for over two years, until
the Shuttle could return to flight. Now,
with the Shuttle fleet retired, the ability to
support the ISS will once again hinge on
the Russian partners’ capabilities until the
USA completes development of new space
transportation capabilities.
From a political point of view, the international working relationships built from
the ISS programme have proven indispensable to constructing and sustaining the
extraordinarily complex space station across
nearly three decades. While there have been
schedule slips due to funding or technical
issues, the ISS has largely been built as
envisaged. The ability to overcome these
hurdles is in large part due to the greater
programme stability that international
cooperation provides.

appeared, although this time the destination was not the moon, but
instead low Earth orbit. Following the Apollo moon landings and the
development of the Space Shuttle, Canada, Japan, the USA, and several member countries of the European Space Agency (ESA), agreed
to develop Space Station Freedom – the largest international scientific
and technical cooperative programme in history.

Support for Space Station Freedom was,
in part, a response to the Soviet space station, Mir. However, the sudden collapse
of the Soviet Union happened just as work
on Freedom began, leading to US concerns
that Soviet space experts could soon be
working for rogue states – proliferating
space technology to potential adversaries.
In response to this concern, the Clinton
administration began engaging Russia on
cooperative space ventures, and the Space
Shuttle began visiting Mir shortly thereafter.
After several successful Shuttle missions
to Mir, Freedom was redesigned into the
International Space Station (ISS), with
Russia being brought into the partnership.
10
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The need for international
partnerships is essential
to success.
During the early days of the Russian
Federation, this success in space was an
important and highly visible demonstration that the USA was committed to Russia
rejoining the mainstream community of
nations. Ironically, a space station that was
intended to compete with the Soviet Union
had quickly become the most inclusive,
international exploration venture in history.
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The experience shared by all members
of the ISS has further solidified the notion
that as modern space programme goals
become more sophisticated, the need for
international partnerships is essential to
success – no matter how advanced any
singular space faring nation is today.

Promoting peaceful cooperation
The benefits of cooperative ventures in
space are numerous, and as the ISS experience has shown, many of these benefits are
seen in advancing peaceful foreign relations.
As the USA seeks ways to work with
rapidly developing countries and newly
emerging democracies in the Middle East,
space cooperation can be an important
vehicle for opening dialogue and collaboratively working on a project of high
visibility. Fledgling space programmes in
countries as diverse as Brazil, India and
South Korea are potential new partners
for international collaborative efforts in
human exploration.

Photo : NASA

Promotion of the responsible, peaceful,
and safe use of space is made possible by
working closely with new and traditional
international partners. Through engagement and dialogue, actions that could
damage important space infrastructures are
prevented. With international cooperative
agreements, transparent confidence building
measures are more easily incorporated into
exploration programmes.

Sharing a common foundation
Despite the fact that ISS hardware was
being fabricated all over the world, it came
together in space – and everything fitted
together perfectly first time. ISO, through
ISO technical committee ISO/TC 20, Aircraft and space vehicles, subcommittee SC
13, Space data and information transfer
systems, and SC 14, Space systems and

What’s it like to live in space ?
Small spaces, no daylight and, most importantly, no gravity !
NASA astronaut Sandra Magnus talks about her experience in
the International Space Station.
My sleep quarters, my private space, is about the size of a really
small closet ! In it I have my sleeping bag and also various things
hanging on the wall with Velcro and straps.
A lot of people are curious to know what it is like to live in space.
It is hard to describe, but I have been giving it some thought as I
go about my work here. Imagine living in a place where you can
never set anything down. If you set it down it floats away and
disappears. Nothing is stable.

I get up in the morning out of a sleeping bag that is tied down to
the wall. I open my container to get my clothes and they all want
to float out. I can use friction as a force in my favor, by packing
the clothes in tight, but when I take something out, that loosens
up the whole stack and away they go. When I take off my pyjamas,
they float around in the crew quarters until I gather them up and
immediately fasten them down behind a band or something. Suffice
it to say it is easy to lose things up here ! That is why I mentioned
earlier how much Velcro is our friend.
If you need tools to do an activity you have to gather your tools,
just like at home, but then you need to contain them in something
so they don’t float away (and trust me, you do not want some of
the smaller tools to float away !). At your work site you have to be
able to hold the thing that you are working on in one place while
you access the tools. And so forth… This is why it takes longer
to do things up here.
So you are probably wondering what happens when you (inevitably)
lose something ? Eventually everything turns up at the fan filters. It
turns out that the air circulation patterns drive where all of the UFOs
(unfastened floating objects) go. Sometimes an item will get stuck in
an area of complicated geometry, where the air flow cannot quickly
drive it to a fan filter for a few days, but eventually everything turns up.
The question then is… do you remember losing it in the first place ?
That is a small picture of what life is like in zero-g.
(Extracted from Sandra Magnus online journal entry : “ Living in space ”)

Photo : NASA
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Courtesy of NASA (www.nasa.gov)
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operations, has created standards that help
make this global collaborative work possible,
such as : ISO 11231:2010, Space systems
– Probabilistic risk assessment (PRA), and
ISO 24113:2011, Space systems – Space
debris mitigation requirements.
These International Standards enable global
partners to communicate with common expectations in mind when setting requirements.
Other ISO standards facilitate the communication of data through globally accepted
protocols, including : ISO 17355:2007,
Space data and information transfer systems – CCSDS file delivery protocol, and
ISO 14721:2003, Space data and information
transfer systems – Open archival information
system – Reference model.

Now is the time
Learning to live and work together in
space will invariably improve our ability
to live and work together on Earth. Moving
forward, it will show the children of the

Photo : NASA
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world that our success as a space faring
civilization is tied to peaceful cooperation
with other countries and respecting the
agreed rules of the road.

ISO has created
standards that help make
this global collaborative
work possible.
Exploration will eventually lead us to
a destination, but the real benefits will
be felt while we are on our way. Beyond
this new perspective, as with exploration
programmes to date, technology developed
for exploration will have spin-off benefits
for life on Earth.
The time to begin a new international
exploration partnership is now. NASA (the
US National Aeronautics and Space Administration) has already begun discussions

with potential international exploration
partners regarding future roles in a human
exploration plan. However, achieving a true
exploration partnership will take years, as
it did with the ISS.
Dialogue by the world’s space agencies
and industries for future international
space exploration programmes must occur
today to enable the highly sophisticated
international space programmes of tomorrow. Now is the time to build on the ISS
experience and move forward with new
global exploration plans and programmes.
Standards, such as those created through
ISO/TC 20/SC 13 and SC 14, have enabled
this to happen. 
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Interoperability
and innovation
Securing the future
of space communication

by Nick Tongson

In space, communication must cut across national borders. Interna-

tional collaboration has proven essential for space initiatives such
as the International Space Station, but this requires common datasharing schemes for the industry. To promote interoperability and
cross-support among cooperating space agencies, the Consultative
Committee for Space Data Systems (CCSDS) works with technical
committee ISO/TC 20, Aircraft and space vehicles, subcommittee SC
13, Space data and information transfer systems, to actively develop
recommendations for data and information systems standards.

International standardization also cuts the
costs of spaceflights through cost sharing
between agencies. Looking ahead, CCSDS,
in partnership with ISO, aims to further
strengthen multi-agency spaceflight collaboration and enable new capabilities for
future missions.

Effective partnership
In 1982, the world’s major space agencies created CCSDS to provide a forum for
the discussion of common problems in the
development and operation of space data
systems. Today, CCSDS comprises 11

member agencies and 28 observer agencies
(together representing 26 countries), and
over 140 industrial associates.
In 1990, ISO/TC 20/SC 13 was established to produce standards in partnership
with CCSDS. The special arrangement and
relationship between CCSDS and SC 13
facilitate the adoption of completed CCSDS
standards as ISO International Standards.
CCSDS membership therefore has a dual
role, which includes participation as SC 13
member bodies.
Today, CCSDS work is divided into the
following technical areas :

• Systems engineering
• Mission operations and information
management services

• Cross-support services
• Spacecraft onboard interfaces services
• Space link services
• Space internetworking services.
These areas provide the basis for international collaboration among technical
experts from stakeholders worldwide. The
value of these relationships can be seen
and measured in numerous success stories
of multi-mission and multi-agency space
ventures. To illustrate the breadth and depth
of these efforts, several CCSDS and SC 13
case histories are highlighted here.
ISO Focus +
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MESSENGER’s Mercury
success story
The most recent CCSDS success story is
the CFDP (CCSDS File Delivery Protocol)
on NASA’s MESSENGER spacecraft.
CFDP is a highly specialized file transfer
protocol designed to overcome communication challenges in space operations. CFDP
is outlined in ISO 17355:2007, Space data
and information transfer systems – CCSDS
file delivery protocol.
On 18 March 2011, MESSENGER successfully entered into orbit around Mercury,
becoming the first probe to do so. To reach
the planet, MESSENGER used six planetary flybys (one of Earth, two of Venus
and three of Mercury itself) to control its
speed and trajectory as it approached the
sun and its strong gravitational pull.

SC 13 was established
to produce standards in
partnership with CCSDS.
A team of international space data communications experts developed CFDP to
reliably and efficiently downlink files from
a spacecraft even in the difficult environment of deep space and a hot environment
like that near Mercury.
© ISO Focus+, www.iso.org/isofocus+
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sessions to perfect standards such as CFDP.
A great advantage is that standards benefit
space flight missions by lowering costs.
For instance, CFDP allows an instrument
to record an observation in a file and transmit it to Earth without having to consider
whether or not physical transmission is
possible at that time. Sequestering outbound
data management and transmission planning
functions within CFDP can simplify flight
and ground software, reducing mission costs
– an important benefit which lowered the
cost of the MESSENGER mission.

Enabling “ dramatic ” rescues

Photo : NASA

Since MESSENGER’s launch seven
years ago, the spacecraft has successfully
used CFDP to enable mission communications as it travelled 7.9 billion kilometers
to Mercury. MESSENGER will continue
to use CFDP as the spacecraft is scheduled to operate in orbit for a year, during
which time it will circle the planet over
730 times. It is already gathering data
with its seven instruments and returning
that information to Earth, using CFDP to
download these data.
CFDP is designed to function reliably
despite the long data propagation delays
and frequent, lengthy interruptions in
connectivity found in deep space. It uses
powerful forward error correction coding
14
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that minimizes data loss in communication
across deep space. It also supports optional
“ acknowledged ” modes of operation in
which data loss is automatically detected
and a retransmission of lost data is automatically requested.

CFDP lowered
the cost of the
MESSENGER mission.
Some of the world’s leading space communications experts working within CCSDS
have collaborated at biannual working group

Another successful CCSDS recommended
standard is SLE (Space Link Extension)
services, published as ISO 15396:2007,
Space data and information transfer systems
– Cross support reference model – Space
link extension services. SLE facilitates
interoperability by allowing one agency’s
spacecraft and mission control to
easily use another agency’s ground
communications equipment such
as antennas.
SLE was used by the European Space Agency (ESA)
on its INTEGRAL mission
for routine pre-planned
cross-support from
NASA’s Deep Space
Network (DSN)
stations. NASA’s
own CONTOUR
mission also
used SLE
services
and is a
prime
example
of how an
International Standard can support interoperability between mission user facilities
and ground station facilities that are owned
and managed by different organizations
and countries.
The SLE standard has also twice allowed
dramatic “ rescues ” of spacecraft during
contingency situations because it permits
the rapid configuration for unplanned communications with a spacecraft.
The NASA DSN network rescued the
United Kingdom’s Space Technology
Research Vehicle in 1995 and ESA’s
X-ray Multi-Mirror Mission – Newton
mission in 2008. These rapid rescues
drive agencies to adopt standards because,
even in the absence of projects requiring
ISO Focus +
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international collaboration, any mission
could unexpectedly call on other agencies’
communications capabilities. Compliance
with International Standards enables such
contingency operations.

Long-term data storage
The impact of CCSDS recommended
standards is also felt here on Earth. By
a factor of tenfold, the most frequently
downloaded CCSDS document is the
reference model for an Open Archival
Information System (OAIS). Originally
designed to support spaceflight, it has
been adopted extensively by terrestrial
archivists and their organizations. Published as ISO 14721:2003, Space data
and information transfer systems – Open
archival information system – Reference
model, companion standards in the archive
field are already being developed.

Compliance
with International
Standards enabled
“ dramatic ” rescues.
Due to the huge growth in computational
power, data exchange, networking bandwidth
and connectivity, many more organizations
are providing digital information. Transactions among all types of organizations (from
businesses to government to universities)
are being conducted using digital forms
that are taking the place of paper and other
traditional media.

Photo : NASA

However, preserving information in a
digital format is much more difficult than
preserving information in forms such as
paper and film. This is not only a problem
for traditional archives, but also for numerous organizations that have never thought
of themselves as performing an archival
function.
The OAIS model can be applied to
any archive but especially for information that will be stored for a long time. It
addresses a full range of archival information

preservation functions including ingest,
archival storage, data management, access
and dissemination.
This reference model addresses the migration of digital information to new media and
forms, the data models used to represent
the information, the role of software in
information preservation and the exchange
of digital information among archives. It
also identifies both internal and external
interfaces to the archive functions, and it
identifies a number of high-level services
at these interfaces.
For these reasons, libraries and other
institutions worldwide use OAIS as an
archiving reference model. CCSDS regularly
receives requests from different organizations to reference OAIS in their various
archiving activities.
The OAIS reference model is a good
example of a document whose foundation is based on space agency needs for
the long-term preservation of data, but
whose application is felt by individuals
and organizations worldwide.

Photo : NASA

From delay tolerance
to collision avoidance
Besides these highlighted areas, CCSDS
and SC 13 have much more work going on,
some with rather conventional technologies,
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and some with innovative technologies in
research and development. Examples of
other exciting areas include :

• Delay Tolerant Networking (DTN)

– a space internetworking protocol
capable of operating in environments
with large and/or highly varying delays
and disruptions caused by the unavailability of planned or unplanned links

• Multispectral/Hyperspectral Data

Compression – the improved transmission of images from space-borne assets
Photo : NASA

• Asynchronous Message Service – a

message bus optimized for spaceflight

• Spacecraft Onboard Wireless – space-

craft capabilities for WiFi and Radio Frequency Identification (RFID) inventory

• Mission operations systems – serviceoriented architectures for mission
service interfaces

More than 500 missions
to space have chosen
to fly with CCSDS
and SC 13 protocols.
• Navigation messages – communication of spacecraft positions and the
prevention of collisions and debris

• Security – international cooperation

for spaceflight security at several levels of communications

• Optical communications – ultra-high
bandwidth downlinks using lasers

• Voice and video – digital communications for the next international human
spaceflight endeavour

• Space-link coding and synchroniza-

tion – advanced techniques to process
more data, more efficiently and for
more mission scenarios.

In pursuit of these exciting technology
topics, the CCSDS mantra (in this order) is
“ Adopt, adapt, develop ”. This means that
whenever possible CCSDS and SC 13 will
first adopt existing standards. If outright adoption is not feasible for the space environment,
then existing standards will be adapted ; and
if this were not possible, only then will new
standards and technologies be developed
from scratch. For example, the organization
is working hard to keep the space-borne
standard for DTN identical or close to the
terrestrial DTN standards being developed
by the Internet Research Task Force.

Photo : NASA

Hubble reopens eye on the universe.

The Gemini 10 spacecraft is successfully docked with the Agena Target Vehicle. The Agena
display panel is clearly visible as is glow from Agena's primary propulsion system.
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Look ahead
CCSDS and ISO/TC 20/SC 13 will
continue to foster global technical cooperation in developing recommendations
for space communications. The ultimate
aim is to provide the basic interoperability (e.g. SLE) and new technology
(e.g. DTN) needed to strengthen future
missions. This combination also helps
to reduce risk and mission operation
costs for agencies and companies using
International Standards.
To date, more than 500 missions to
space have chosen to fly with CCSDS
and SC 13 protocols and this number
continues to grow.
For more information on participation
see www.ccsds.org 
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Improving the odds
Reducing risk
in the space
sector
by Thomas Deak

Space related activities are influenced by politics, economic trends

and processes, events with global implications, and factors such as
natural disasters and unforeseen financial challenges. With growing
prosperity, emerging economies are demonstrating greater interest in
space activities. And while many of these countries wish to demonstrate their capabilities to access space, those with a long history of
space exploration and utilization want to sustain their position.

There is also a shift away from government
sponsorship to more commercially motivated
efforts to conduct business in space. What
was once a prestigious government activity
is now open to commercial ventures, such
as space transportation and tourism.
These developments not only capture public
imagination and interest, but bring low risk
and commercially feasible profit-making
space initiatives into focus. However, the
cost and complexity of major space activities,
such as the International Space Station, still
require them to be conducted in a globally
collaborative manner (see Page 10).

Spirit of ISO space standards
As space becomes more commercially
attractive, there is a greater need for global
collaboration. International Standards
developed by ISO technical committee
ISO/TC 20, Aircraft and space vehicles,
including those for risk management, are
integral to this transition (see Figure 1).
ISO International Standards have a
significant role to play in global space
collaboration. The American Institute of
Aeronautics and Astronautics (AIAA) writes
in its statement on “ The spirit of ISO space
standards ” (see www.aiaa.org/content.
cfm ?pageid=327) : “ ISO standards do
not require individual countries to change
or discard their existing specifications.
Rather : ISO standards require individual
countries to exchange information to create a common definition of existing and
agreed-upon interfaces. ”
ISO Focus +

October 2011

“ They are voluntary. Their intent is to
enhance scientific cooperation and promote
trade. They should provide for :

• International definition of space
environment

• Spacecraft-to-launch vehicle
interchangeability

• Equipment and component exchange
and/or utilization capability

• Experiment spacecraft integration and
interchangeability

• Common launch site safety requirements and support capability

• Control centre international usability. ”

The pressure is on
The transition of space exploration from
being perceived as “ pioneering ” to a more
routine activity requires careful management. Shifts in public interest, changing
economic priorities and greater emphasis
on security inevitably exert pressures on
the allocation of resources.
Responses to these pressures involve a
balancing act between assessing the risks
and delaying or cancelling activities considered essential to the development of the
capabilities of interested parties.
There is pressure for low risk and low
cost undertakings that, paradoxically,
can also increase the temptation to take
more risks. Risks may be accepted based
on an assessment of consequences that
could prove to be inaccurate. In a competitive commercial (profit) and political
(prestige) environment, it is necessary
to seek a balance when establishing and
implementing public policy for space.
Common, standardized approaches are
becoming increasingly attractive.

Needs of the space industry
Many aspects must be understood and
addressed to sustain the dynamic environment required for space-related business,
each of which has a risk dimension.
Expanding space applications and multipurpose products and services mean yet
more stakeholders with needs and expectations, and a wider spectrum of objectives
requiring harmonization on a global level.

1980s
1990s

National
commercial
standards
National
government
standards

21st century

ISO
International
Standards

1970s

Figure 1 : ISO International Standards have a significant role to play in the evolution of space
standards (Source : AIAA).
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Risk management is built around finding
answers to these simple questions :

Ever-increasing financial pressures result
in closer scrutiny when deciding which
activities to pursue, and how. As a consequence, there is a greater need to consider
standardized approaches to conducting space
business that promote affordable initiatives.
We need to maintain a balance between
incentives encouraging innovations in space
exploration, and work performed in a cost
efficient way on more routine space activities to develop technologies applied to the
earth and its environment. This is relevant
to both robotic and human space activities.
Space systems are inherently complex
products, requiring technologies, design,
development, manufacturing, testing,
acceptance, and deployment – and especially
management processes – during the whole
space system life cycle. This very complexity introduces risks that require consistent,
systematic risk management as an integral
part of an organization’s activities, if it is
to sustain itself.

• What can go wrong and how likely is
it to happen ?

• What are the consequences if something goes wrong and are these
acceptable ?

• What can be done about mitigating
the risks ?

ISO International
Standards have a
significant role to play in
global space collaboration.
Success of risk management can be
measured by the degree risks are prevented
from materializing. This requires maintaining a high level of risk awareness as
part of the organization’s “ risk culture ”.
The generic risk management methods
and techniques used in space activities
may also be relevant to other fields, and
implemented as appropriate.
The principle of employing common
methods, techniques and processes in a

A risk awareness approach
Risk awareness is a must where existing
management processes provide only a reactive approach, when it is already too late,
and where risks have become problems.

ISO and space standardization
ISO technical committee ISO/TC 20, Aircraft and space vehicles, addresses those activities
where common interests in standardization have been identified.
The current scope of work in ISO/TC 20 subcommittee SC 13, Space data and information
transfer systems, and SC 14, Space systems and operations, is illustrated in Figure 2 below.
International
Organization for
Standardization

Subcommittee
ISO/TC 20/SC 14,
Space systems and operations

Other
SCs

Secretariat : AIA

Secretariat : NASA
Spacecraft
onboard interface services
Space
link
services

Systems
engineering

Cross
support
services

Space internetworking
services

Mission operations
& information
management services

Space
debris

Interface,
integration
& test

Environment
(natural &
induced)

Figure 2 : Scope of ISO/TC 20, Aircraft and space vehicles.
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How businesses benefit
Beneficiaries of standardization across
the customer-supplier chain include institutions, industries, small enterprises and
consortia. It is worth noting that many of
the thousands of organizations worldwide
certified to ISO 9001 (quality management
systems) operate in the space sector. Customers often require suppliers to be certified to ISO 9001 as a condition for doing
business. Lacking certification is becoming
a competitive disadvantage.
The benefits of having processes and procedures in compliance with the requirements
of a standard include the availability of a
framework that also defines the interfaces
with entities outside the organization. This
framework is an enabler for business to
be conducted in a coherent and consistent
way. Identifying and standardizing common
practices help employees understand their
roles and objectives, and what is expected
of them while performing their tasks.
Clearly, this approach encourages increased
efficiency, fosters improvement, generates costsavings, and helps avoid duplication. Benefits
include waste reduction, greater transparency,
more pro-activity and better communication.
The requirements of a standard concerning
lessons learned and risk management are
also an aid to better planning and provide
a reference for performance measurement.

Challenges to developers
and users

Technical committee ISO/TC 20, Aircraft and space vehicles
Subcommittee
ISO/TC 20/SC 13,
Space data and information
transfer systems

particular discipline, such as risk management, is equally relevant to other aspects of
space activity where harmonization at the
right level would prove beneficial. In all
cases, however, standards should contribute
to facilitating more productive innovation
and economic growth.

Operations
& ground
support

Programme
management

Materials
and
processes
Design,
engineering &
production

Current conditions present many challenges to developers and users of standards,
including identifying areas where standardization is beneficial in an international
context, and agreeing on a meaningful level
of detail to be contained in requirements.
Achieving consensus is not always easy in
light of the diverse interests of stakeholders.
Since standardization is generally considered a voluntary activity, organizations
participating in the work of standardization
often face the challenge of assigning the right
people for the purpose. Once an organization
commits itself to supporting such work, top
management must ensure the availability of
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resources to support the development, review
and application of standards.
After standards are published, they do
not automatically become applicable to an
organization. Any standard must gain broad
acceptance. Customers (users) of standards
are not only those who develop them, but
are also the broader community that must
embrace them as useful tools.

The success of risk
management can be
measured by the degree
risks are prevented
from materializing.
The ISO framework provides a vehicle to support the participative standards
development and public review process. To
be considered useful, standards need to be
implemented and their effectiveness measured.
When applying a standard, it should be
remembered that its requirements can be
adapted to the level of detail and the activity involved. Some standards are applied
in their entirety, while others are subject to
ISO Focus +
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tailoring. There may also be some mandatory requirements which cascade down to
the lowest level at which the standard is
considered applicable.
Feedback and follow-up mechanisms
should be in place to guarantee that the
standard evolves and remains current,
and continues to serve its purpose. These
mechanisms ensure that customers (users) of
the standard provide input to the developers
(suppliers). Implementing and maintaining
these mechanisms is demanding work.

Shortening the process
The development and approval of ISO
standards can, at times, be a lengthy process,
and a specific standard may not always be
available when required. The challenge
here is that despite the consensus-based
approach to standardization, the development timescale should be managed with a
view to shortening it.
By not facing such challenges with the
necessary focus, determination and commitment, there is a risk that the global benefits
of standardization, inside and outside the
space sector, will not be realized. 
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into space standards
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Keep it clean

Taking action on space debris
by David Finkleman and Hedley Stokes

Call it orbital debris, space junk, or waste. As more and more

human-made objects sent into orbit outlive their use, millions of pieces
of debris accumulate around the planet. This presents a hazard for
new and operational spacecraft and other objects whose trajectories
might overlap those of the space junk. There is also a smaller risk that
larger debris that is not fully destroyed by the Earth’s atmosphere,
might crash anywhere on the world. Reducing the growth of orbital
waste is thus a priority for the space industry.
In comes a new suite of ISO standards
designed to ensure the safe disposal of spacecraft, and to determine orbit lifetime and
best practices in astrodynamics. Together,
the standards form a basis for establishing
behavioural norms and codes of conduct,
helping to sustain activities in space.

Reducing the growth of
orbital waste is a priority.

realistic actions. It preserves the productivity and benefits of space worldwide while
working to eliminate debris. The scope of
ISO 24113 is broader than safety or interoperable design practices.
The European Cooperation for Space
Standardization has already adopted
ISO 24113 (with some modification).
Many national space agencies, as well as
the European Space Agency, contribute
and subscribe to the standard.

Absolutely crucial
The second edition of the suite’s top-level
standard, ISO 24113:2011, Space systems
– Space debris mitigation requirements,
adds normative substance to practical and
22
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Collaboration in the development of
space standards is crucial, perhaps more
so than in other fields. Here it is not sufficient for one or a few countries to apply

the standards, since any organization that
does not use them becomes a threat to all
in space and on Earth.
For example, the recently published reentry management standard, ISO 27875:2010,
Space systems – Re-entry risk management
for unmanned spacecraft and launch vehicle
orbital stages, requires the consideration
of ground casualty probability, which can
affect any country.
Another example is that of the future
ISO 16158, Space systems – Avoiding collisions with orbiting objects. Currently in
development, the standard guides a four-step
process which comprises :

• Perceiving threatening situations
• Warning those involved that there is
a threat

• Assessing the consequences should
there be a collision

• Guiding collaborative manoeuvres to
avoid or mitigate the outcome.

The standard features operational concepts, statistical techniques for outcome
probabilities, and astrodynamics.
A companion standard on conjunction
data messages is being developed by technical committee ISO/TC 20 subcommittee
SC 13, Space data and information transfer
ISO Focus +
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systems, with the input of the Consultative
Committee for Space Data Systems.
The on-going development of practices
to avoid collisions among objects orbiting
the Earth promises to be a milestone in collaboration for the common good.

Practical and realistic
ISO 24113 and its accompanying standards were developed by working group WG
3, Operations and ground support, within
technical committee ISO/TC 20, Aircraft and
space vehicles, subcommittee SC 14, Space
systems and operations, and coordinated by
an interdisciplinary orbital debris coordination group. These standards are the first
normative implementation of long-standing
guidelines of the Inter-Agency Space Debris
Coordination Committee (IADC).
The IADC guidelines, which were
developed by national and international
space agencies, are well known but only
advisory. By drawing on the innovation and
productive imperatives of industry, and on
the foresight of dedicated research, ISO has
enhanced their applicability by transforming them into a set of normative standards.
ISO standards are driven and required
by the imperatives of the space policies of
many countries, and by civil and commercial
activities. Their development has injected
a practical, cost-conscious element that

What’s the time in space ?
Since the motions of the Earth, Sun, and Moon are not
synchronized, time is one of the most uncertain aspects
of space operations. Twelve lunar cycles do not fit neatly
into one orbit of the Earth around the Sun.
Satellites navigate using the reliable reference locations
of distant, relatively stationary stars. Once in orbit, satellite
motion is governed by the mass distribution of the Earth,
which is relatively independent of the Earth’s rotation rate.
Unless scientists can determine time from an Earth-bound environment
relative to the motions of the moon, sun, and stars, they cannot easily find
satellites or, knowing their location at one point in time, return to that location later. It
is possible to overcome this problem by correlating time as it is currently experienced
in civil transactions with the location and rotation of the Earth in inertial space.

was previously absent. For example, the
feasibility of limiting particulate emissions
of solid rocket motors was examined in
depth. ISO experts agreed that this would
require a new generation of motors with
nozzles external to the motor case rather
than embedded within it.
A large number of spent rocket boosters
are still in orbit, uncontrolled and posing a
threat to space and Earth. Many boosters
are locked in high-elliptical geostationary
transfer orbits because they moved satellites

from initial low Earth orbits to geostationary
positions, a transit of over 30 000 km altitude.
Until now, estimating the orbit lifetime
of such objects was debatable. In particular,
objects in transfer orbits experience atmospheric drag at their lowest altitude (perigee)
and solar radiation pressure at maximum
altitude (apogee). These combined effects
are relatively unpredictable and can raise
or lower the orbit. Supposedly equally
credible estimates of lifetime in orbit have
varied widely.
STS-51-L Recovered Debris (Forward Skirt).
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Star team
ISO/TC 20/SC 14 promotes interoperability,
expands competitive commercial opportunity,
and stimulates innovation and progress. Its work
facilitates confident space commerce in the face
of marginally predictable phenomena.
None of this would be possible without the exemplary collaboration of the
subcommittee’s working groups (WGs), which enable interdisciplinary
accomplishments, enhancing standards in all areas concerning space.
They include :
• WG 1, Design engineering and production, guides the design and

engineering processes that make it possible to mitigate debris, such
as design guidelines for systems to purge volatile propellants at end
of mission, mitigating the likelihood of debris-proliferating explosions

• WG 2, Interfaces, integration and test, assures proper implementation through

testing and qualification of systems that incorporate space standards

• WG 3, Operations and ground support, and the Orbital Debris Coordination

Working Group ensure debris matters are considered in SC 14 developments

• WG 4, Space environment, contributes normative assessments and

recommendations for the state and growth of the space debris environment

• WG 5, Programme management, standardizes the management process

throughout the development and operation cycle to make debris mitigation
traceable and verifiable

• WG 6, Materials and processes, develops standards for materials used

in spacecraft and the living environments in manned space vehicles.

As the phenomena are influenced greatly
by solar activity and the solar wind, satellite owners and operators have been
able to demonstrate that they meet orbit
lifetime and safe disposal goals by choosing a convenient, but arguably fictitious,
launch date.

ISO standards are driven
and required by the
imperatives of the space
policies of many countries.

Overcoming these problems,
ISO 27852:2011, Space systems – Estimation
of orbit lifetime, provides an internationallyagreed approach and guidelines for orbit
lifetime analysis for more confident and
uniformly accepted lifetime estimates.
Another important issue where harmonized recommendations are key is that of
space weather effects. Radiation in outer
24
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space, thermal management, and orbit perturbation depend on estimates of charged
particle distributions.
ISO/TC 20/SC 14/WG 4, Space environment, has prominently brought the latest
research to this need and made normative
the guidelines of the United Nations Committee on Space Research.

orbit may now be too long ; on the other
hand, the definition of the low-Earth orbit
regime may extend to too high an altitude
(currently 2 000 km above the geoid).
An example of such change can be seen
in ISO 24113, when no sooner was the
last edition issued than a compendium of
recommended changes began.
So far, none is sufficiently serious to mandate early review. Similarly, orbit lifetime
standards may become obsolete as scientists
learn more about space. There are also
national laws that rely on standards while
not recognizing that standards evolve. Part
of scientists’ and researchers’ responsibility
is to make sure that legislators understand
the flexibility of standards as well as their
normative authority.
Recently, space-related standards have
emerged as normative guidance for acceptable behaviour among space enterprises.
Although ISO 24113 and its accompanying
standards are flexible, they reflect consensusbased understanding of what is appropriate
and what is not.
It makes good sense to remove satellites
from productive orbits when their missions
are complete. It also makes sense to place
them where they are unlikely to interfere
with other satellites. It is wise that these
actions be planned in a way that is logical and acceptable to others in the field,
to be able to communicate the outcomes
in a manner that is well understood, and
to execute manoeuvres using agreed best
practices.
This is the foundation of what is perhaps
mistakenly referred to as “ space traffic
control ”, a matter critical to the sustainable
use of space in the future. 

Flexibility and change

About the authors

International Standards should be flexible. They can be tailored to need, although
individual clauses are normative and subject
to a well-controlled modification process.
ISO standards are reviewed and modified
or withdrawn at intervals consistent with
the ability of industry to respond. This is
absolutely essential for space operations
and particularly for space debris.
As scientists improve their understanding of the space environment and industry
responds to increased needs with ever more
spacecraft, the perception changes of what
is safe and appropriate. For example, the
25-year lifetime guideline for low-Earth
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Propelling safety into orbit
How regulations make a deep impact

by Bruno Lazare

The growth of commercial space activities worldwide has increased

the number of countries and operators involved in the technical regulation of space. When space operators’ activities reach a significant level,
host countries are required to help establish technical regulations.
In France as elsewhere, such binding
national regulations bring two major challenges : managing global issues of safety
and debris mitigation on a national scale ;
and the need to maintain, and not hamper,
the competitiveness of national operators.

tion Act

ace Opera
The French Sp

International space law

1

The case of France
In June 2008, the French Space Operation Act established a national legislative
framework for French space operators. The
Act stipulates that the prime objective of the
technical regulations is to protect people,
property, public health and the environment. Since December 2010, compliance
with these regulations has been mandatory
for space operations led by French space
operators, and for space operations carried
out from French territory.
The regulations cover :

• Requirements applicable to the operator for qualification, quality assurance
and risk management

• The scope of hazard studies and environmental impact studies for launch
operations and control in orbit

• Safety objectives for launch and re-entry
• Requirements for space debris
mitigation

•
•
•
•

Prevention of collision risks
Policy on planetary protection
Interfaces with the launch base
Operational measures for prevention
and emergencies.
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international cooperation is exemplified
by ISO 24113:2011, a newly published
standard on reducing space debris.
ISO 24113:2011, Space systems – Space
debris mitigation requirements, defines the
primary space debris mitigation requirements for unmanned systems launched
into, or passing through, near-Earth space.
This includes launch-vehicle orbital stages,
operating spacecraft and any objects released
as part of normal operations or disposal
actions (see article on Page 22). The new
standard is expected to play an important
role by helping to strengthen operational
safety and establish an appropriate regulatory environment.

The Outer Space Treaty, initiated in 1967,
forms the basis of international space law.
Among its principles, the treaty states that
countries are responsible for national space
activities, whether carried out by governmental or non-governmental entities and
that countries are liable for damage caused
by their space objects.
The Outer Space Treaty requires signatory countries worldwide to establish safety
requirements for space operations. Today,
each country determines independently
what risks to other countries are acceptable,
both for its own space operations and those
carried out by national private operators.

Space debris mitigation,
and launch and re-entry
safety management,
are global issues.
For all the progress to date and future
potential, enforcing requirements and setting the level of government control is a
prerogative and a major responsibility for
every space-faring country.

Starting with space debris
Active international cooperation, particularly concerning space debris, has led to
recommendations and standards on which
national regulations can be based. This

A similar standard development process
for space safety may soon be on the horizon.
In addition, methods for assessing the risk
of re-entering objects on the ground could
also become necessary, particularly as the
statistical tools are already available. Now
the real work can begin… 
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Fighting fire

of materials. These methods are upward
flame-propagation tests initiated in static
environments, and using a well-defined
igniter flame at the bottom of the sample.
The pass/fail test logic of ISO 14624-1
and ISO 14624-2 does not allow a quantitative comparison with reduced gravity
or microgravity test results. As a result
their use is limited for in-depth theoretical
analyses or realistic estimates of spacecraft
fire extinguishment requirements.

Benefits of real-life applications

with fire

Photo : NASA

Liquid oxygen/liquid hydrogen impact test conducted at NASA White Sands Test Facility
to determine the magnitude of an explosion in the event of a launch failure.

Improving flammability assessment
of aerospace materials
by David B. Hirsch and Harold D. Beeson

Spacecraft fire safety places great emphasis on fire prevention, which
is achieved primarily by using fire-resistant materials. Given the limitations of existing flammability acceptance tests, a new ISO standard
currently in development will bring significant improvements.

NASA (National Aeronautics and Space
Administration) formed a working group to
provide recommendations for exploration
spacecraft. The group saw the importance of
correlating laboratory test data with real-life
environments and recommended the development of a flammability threshold test method.
It indicated that “ the flammability threshold information will : allow identification
of materials with increased flammability
risk from oxygen concentration and total
pressure changes ; minimize potential
impacts ; and allow for the development
of sound requirements for new spacecraft
and extravehicular landers and habitats. ”
Recent research using this method has
shown that conventional normal-gravity
materials flammability tests do not correlate
with flammability in ventilated, micro- or
reduced-gravity conditions. Currently,
materials selection for spacecraft is based
on the assumed extension of ground-based
flammability test results to spacecraft

Currently a Committee Draft (CD),
ISO 16697, Space systems – Safety and
compatibility of materials – Method to
determine the flammability thresholds of
materials, will be another example of ISO’s
major role in space systems safety, which
it achieves by acting as a venue for international cooperation on new developments.

Large scale solid propellant impact testing.
The cone at the top is a steel cone that was
sitting over the solid propellant and blown
into the air. The bright white spots are
burning bits of propellant.
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The selection of materials for use in
spacecraft requires the application of conventional flammability acceptance tests,
along with prescribed quantity limitations
and configuration control for items that are
“ non-pass ” or “ questionable ”.
The major methods used to evaluate
the flammability of polymeric materials
intended for use in the habitable areas of
spacecraft are contained in ISO 14624, which
consists of two parts under the general title,
Space systems – Safety and compatibility

Photo : NASA

Photo : NASA

Limits of pass/fail data
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ISO 16697 highlights
the importance of
correlating laboratory test
data with real-life space
systems applications.
Another benefit of ISO 16697 is that it
provides the option of selecting better or
best space system materials, rather than what
would be considered just “ acceptable ” in
flammability terms. Knowledge from this
new technique allows extrapolations of
flammability behaviour to conditions not
specifically tested, potentially resulting in
significant cost and time savings.
Engine dual test of a liquid oxygen/methane
Reaction Control Engine. Methane is an InSitu Resource Utilization material that could
be manufactured on Mars and other planets.

Photo : NASA

environments. This assumption needs to
be validated with further testing.
The future ISO 16697 standard aims to better understand the applicability of laboratory
test data to actual spacecraft environments.
Instead of qualifying materials as pass/fail,
it measures the actual upward flammability
limit for the material. In contrast to pass/
fail data, materials flammability threshold
data acquired in normal gravity can be correlated with data obtained in microgravity or
reduced-gravity experiments. This provides
a more accurate assessment of the material’s
safety margin in the real environment.

Minimum ignition energy testing of hydrazine
vapor, a rocket propellant.

ISO 16697 presents a method to evaluate
oxygen concentration flammability extinguishment limits when a material is exposed to a
standard ignition source under total pressure,
temperature, convective flow, and gravity
level conditions. However, the method can
be also used to determine other flammability
extinguishment limits, such as the total pressure or forced convective velocity thresholds
while keeping other test conditions constant.

October 2011

This future standard aims to highlight the
importance of correlating laboratory test data
with real-life space systems applications. The
method presented is just one of many that are
believed will lead to a better understanding
of the applicability of materials flammability
test data. International feedback on improving the proposed method, and suggestions
for correlating test data with space systems
applications, are being sought. 
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All you ever wanted to know
about TPMs…

rules and principles are respected – because,
after all, a TPM is the guardian of the rules.

ISO’s Technical Programme Managers
(TPMs) are the first point of contact (and
help) for ISO’s technical community.
There are 17 TPMs (see Figure 1), each
responsible for specific technical committees
and their subcommittees and working groups.
Among their responsibilities are helping with
procedural issues and project management,
and acting as an interface with ISO’s standards
publishing team.
Managing a group of TPMs are the Technical Group Managers (TGMs). Below, three
TGMs give us a glimpse of the inside story.

ISO Focus+ : With several years in this
position, what advice would you give to new
and future TPMs ?
Neutrality is a must : a TPM has no nationality, no opinion on the technical details (except
on procedural aspects of course), and cannot
take sides.
A TPM needs to be adaptable, diplomatic
and patient. For example, you cannot tell an
expert that you already explained a point three
months ago. And no question is ever “ stupid ”.

With several years of experience MarieNoëlle Bourquin, a TGM, shares some tips
from her subject area of chemicals, materials,
agri-food, environment and basic subjects,
engineering.
ISO Focus+ : What do you like most about
your role ?
The TPM is normally considered by the
experts, secretaries and chairpersons in the
ISO community as the contact point with the
ISO Central Secretariat. They often come
to the TPM with questions and requests for
help in relation to ISO processes or even IT
applications. I really appreciate this interaction
with people from all over the world.
Their knowledge and familiarity with ISO
processes can be very different – from a welltrained veteran Secretary working for one of
our member bodies, but still unsure in his or
her interpretation of the ISO Directives, to
a newcomer to the ISO family, discovering
how standards are developed and how big the
ISO community really is.
Knowing that I can help, especially when
dealing with the more difficult and challenging
cases, gives me personal satisfaction. Above
all, I always make sure that our golden ISO

to the combination of project management,
direct contact with our members and experts,
and coaching a talented group of technical
programme managers, editors and assistant
editors. I have not been disappointed. Additionally, since coming on board I have been
impressed by the energy and effort that is
being spent on making our processes and
development methods faster, more efficient,
and more responsive to the needs of the
standardization community.
ISO Focus+ : On a personal level, can you
share an interesting “ discovery ” through
your experience as a TGM ?
The global standards development community is vast, but I am amazed by how
many people I already know from the former
standardization “ hats ” I have worn, that keep
popping up in the working groups and committees I am now getting to know. It has been
like a mini-reunion. I look forward to meeting
more of our participants as I get to more meetings, and to bumping into more old friends.

Marie-Noëlle Bourquin, Technical Group
Manager, Standards Department, ISO/CS.

Henry Cuschieri, joined the ISO team
only a few months ago. He tells us about his
experience in his area of IT, transportation,
logistics and security, construction.
ISO Focus+ : What do you like most about
being a TGM and why ?
There are lots of moving parts to this job
and no two days are alike. I was attracted

Henry Cuschieri, Technical Group Manager,
Standards Department, ISO/CS.

Technical Group 1 (TG1)

Technical Group 2 (TG 2)

Technical Group 3 (TG 3)

IT, transportation, logistics
and security, construction

Health, data applications, services
and management systems, energy

Henry CUSCHIERI

Jose ALCORTA*

Chemicals, materials, agri-food,
environment and basic subjects,
engineering

Andrew DRYDEN (TPM)

Timothy J. HANCOX (TPM)

Anna Caterina ROSSI (TPM)

Stefan MARINKOVIC (TPM)

Richard COOK (TPM/Editor)

Mary Lou PÉLAPRAT (TPM)

Mercè FERRÉS HERNÁNDEZ
(TPM/Editor)

Kirsi SILANDER (TPM)
Brian STANTON (TPM/Editor)

Marie-Noëlle BOURQUIN
Franck PERRAD (TPM)
Stéphane SAUVAGE (TPM)
R.J.L. DICKER (TPM/Editor)
Stephen KENNEDY (TPM/Editor)
Jenny PELLAUX (TPM/Editor)

* as of 17 October 2011

Figure 1 : ISO’s Technical Programme Managers (TPMs).
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Jose Alcorta, Technical Group Manager,
Standards Department, ISO/CS.

Jose Alcorta is the latest addition to the
ISO team starting 1 November 2011. Here
he looks forward to his new position in the
area of health, data applications, services
and management systems, energy.
ISO Focus+ : Can you tell us about your
experience as Secretary of ISO committees
and subcommittees, and how you think this
will help you in your future role as TGM ?
During the last 10 years at BSI, I have
managed a number of ISO committees in
well-established areas (e.g. environmental
management systems) with their own issues
and idiosyncrasies ; and also new committees
(such as nanotechnologies and event sustainability management systems), where people
were not familiar with the ISO process and
new structures had to be created to make the
group operational. This experience dealing
with different levels of complexity, politics
and the degree of maturity of the committees
will be very useful in my new role as TGM.
My work in the area of management
systems standards (MSS) and participation
in the development of ISO/IEC Guide 83
on MSS will be particularly important as I
will be familiar with the work, many of the
experts and colleagues at the ISO Central
Secretariat.

First ISO IT Forum

Growing in numbers

The first ISO IT Forum will be held in
Geneva, Switzerland on 29-30 November
2011, with optional training sessions planned
for 1 December 2011. The forum provides an
important opportunity to :
• Discuss IT-related trends that raise new
paradigms or opportunities that standards
organisations should consider as we think
about our customers, our products and
our processes.
• Understand more about the technology-based
products and services that ISO offers, the
projects underway to develop new products
for customers, to build new products and
to shorten development times.
• Contribute to the achievement of ISO’s
Strategic Objectives by giving your feedback
on IT priorities and plans.
• Exchange information and build contacts
with your ISO colleagues amongst the
membership and ISO Central Secretariat.

Some 70 participants representing 11 countries attended the 2011 plenary meeting of
ISO/TC 69, Applications of statistical methods.
The committees’ six subcommittees reviewed
work on terminology, process management
with capability statistics, quality control charts,
SPC, sampling procedures, suitability and
capability of measurement systems, use of
Six Sigma and statistical methods.
One important discussion concerned
the ISO 22514 suite of standards, which
will soon englobe seven parts, revising,
in a systematic way, capability statistics
which were formerly dispersed as different
standards with unrelated numbers. The new
structure is expected to lead to improved
clarity and usability. It will explain how to
calculate capability indices starting from
the measurement system and measurement
processes. In the future, there will be only
one standardized method for the calculation
of capability indices left instead of the different methods which currently exist and
which lead to different results. This one
standardized method has been used by the
automotive industry. In addition, a method
will be developed for calculating multivariate capability characteristics.
The ISO 7870 suite of standards is also
evolving. Parts 2 and 3 will soon replace
ISO 7966 and ISO 8258. This series focuses
on quality control chart requirements and
their calculation.
Quality Management, Statistics and Certification Standards Committee (NQSZ),
Germany’s national mirror committee for
applied statistics which hosted the event,
is continually working to make sure that
statistical standards cope with the evolving
needs of the users.
The next ISO/TC 69 meeting will take
place in Tokyo in 2012. 

Screenshot of the ISO Connect Website.

The forum is open to anyone in the ISO
community. We welcome the participation
of members of our technical committees who
use our services as well as member body staff
who work in marketing, sales, publishing,
standards development and IT.
Please visit ISO Connect at https://connect.
iso.org/x/I4A4 for more details and to register
for this event. 

A boat trip on the river Spree was the social
event featured at the ISO/TC 69 plenary.

ISO Focus+ : In your view, how can TGMs
best contribute to the ISO system ?
In general, by being involved directly in
key strategic areas of standardization so that
they are able to identify improvements in the
process and to communicate more effectively
with committee members and stakeholders.
In my particular case, my direct experience
as secretary of international committees,
where creative thinking and innovation are
prevalent, provides me with additional views
on how successful ideas can be implemented
across the board. I also feel itʼs extremely
important to work closer with developing
countries to build capacity as they constitute
the majority of our members and have a lot
of potential. 
ISO Focus +
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Environmental
management systems
ISO 14005 makes maturity assessment
and implementation easier

by Michael Schemmer

ISO 14005:2010, Environmental management systems – Guide-

lines for the phased implementation of an environmental management system, including the use of environmental performance
evaluation, has been developed primarily to help organizations,
and in particular small- and medium-sized enterprises (SMEs),
use a phased approach to implement or improve an environmental
management system (EMS). The new International Standard is applicable to any organization regardless of its level of development,
activities, or location (see also ISO Focus+ March 2011 : “ Phasing
EMS – ISO 14005 will benefit SMEs ”).

Originally mandated by the European
Commission (EC), the standard describes
how an EMS can be set up in steps, whatever the starting point in the organization,
to a level that can meet the requirements
of ISO 14001 (environmental management
systems).
Since the EC mandate also referred to
the European Union Eco-Management and
Audit Scheme (EMAS) as an example of
systems going beyond ISO 14001 in certain
requirements, ISO 14005 includes EMASspecific references to performance and
communication oriented add-ons.

Applying ISO 14005
The ISO member for Germany (DIN)
has been closely involved in the creation
of ISO 14005. Several applications in the
country already demonstrate its added value
to different types of user, as described in
the following examples :

• Application 1 :  Assessing the maturity
of an existing EMS to define a certification schedule

A large manufacturer with 90+ manufacturing and service facilities worldwide
applies the same integrated business management system everywhere. However, depending on size, not all sites have applied for
30
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ISO 14001 certification. When the company
decided to include its smaller facilities in
future certifications, it also decided to use
ISO 14005 to assess the maturity of each
site in terms of meeting all ISO 14001 or
EMAS requirements.

ISO 14005 provides
an effective tool.
The steps in ISO 14005 corresponding to
maturity levels, as defined in Table A.1 of the
standard, were built into a self-assessment
tool used by each non-certified facility,
and a certification plan was developed
based on the results. This plan will lead to
completion of ISO 14001 certification in
the next three years.

• Application 2 :  Assessing the maturity
of a supplier’s EMS

Assessment of EMS implementation
along the supply chain is another example
of using ISO 14005.
Globalization of the economy means
globalization of worldwide production.
The result is that products today contain an
increasing number of parts from different
suppliers. These suppliers are involved
in virtually all the lifecycle stages from

production of raw materials to recycling
and/or disposal of the end product, and have
an influence on environmental performance
from cradle to grave. This prompts the following questions :

• Is an organization aware of all its

supplier’s environmental risks and
impacts ?

• Can an organization be sure that its

suppliers comply with legal environmental obligations ?

• Is the supplier aware of its environ-

mental impacts (e.g. carbon footprint)
and its environmental risks (e.g. use of
toxic substances), and is this information available to the organization or
other stakeholders ?

If the supplier operates an EMS in conformity with ISO 14001 then this demonstrates that the necessary prerequisites are in
place to satisfy its customer’s requirements
regarding legal compliance, performance
improvement, and specifics such as a defined
recyclability rate.
While EMS implementation should be
easier for suppliers with less complex

Glossary
ECOPROFIT – provides an environmental
review including responsibilities and
processes, but no consideration of
indirect aspects and no determination
of significance.
QuB – determines significant aspects,
quantitative where appropriate, list of
environmental balance.
EcoStep – provides an environmental
(quality and safety) review, including
legal aspects, interviews, results in a
database.
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Step

ISO 14005 requirements

1

Recognize that the organization’s
activities, products and services
interact with the environment

2

Develop and implement a
procedure to identify the
organization’s environmental
aspects

3

Develop and implement a
procedure to determine those
aspects that have, or can
have, significant impact(s)
on the environment

4

Compile and keep up to date a
list of significant aspects

Maturity level
achieved

ECOPROFIT

QuB

ISO 14001
EcoStep

Table 1 – Identification of an organization’s significant environmental aspects
(ISO 14005 Clause 6.1, ISO 14001 Clauses 4.1 and 4.3.1).

environmental aspects, they may still be as
reluctant to go for full ISO 14001 conformity compared to those with more complex
environmental aspects. However, adherence
to ISO 14001 requirements demonstrates
a supplier’s commitment to fulfilling legal
requirements, and to continually improving the environmental performance of the
delivered product.

Globalization
of the economy
means globalization
of worldwide production.

ISO 14005 enables supply chain learning
on implementing an ISO 14001-conforming EMS via smaller, more easily digested
steps. It is advisable that suppliers with
complex environmental aspects should be
in full conformity with ISO 14001 first.
Companies with more simple environmental aspects may use ISO 14005 to
reach full ISO 14001 maturity step-by-step
over a longer period of time. That can
reduce the amount of work involved in
implementing ISO 14001, especially for
an SME, as well as lessening the effort for
the customer organization in controlling
the overall process.

• Application 3 :  Identifying gaps in
In conjunction with ISO 14005, there are
further possibilities where an organization
can help a supplier develop its EMS, for
example by :

• Supporting phased EMS implementa-

tion by upstream suppliers, ultimately
leading to ISO 14001 conformity

• Helping flexible EMS implementation
along the supply chain in cases where
the supplier has limited influence on
the environmental aspects of the final
product, by focusing initially only on
critical issues.
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less formal EMS approaches vis-à-vis
ISO 14001

Many SMEs have chosen not to implement ISO 14001 or EMAS, but to follow
a so-called “ low-level ” environmental
management approach instead. Several
such approaches exist in Germany and
elsewhere in Europe, and studies have been
undertaken to determine their advantages and
disadvantages, and if they provide suitable
preparation for ISO 14001 certification.
To date, there has been a lack of objective
criteria to facilitate such an assessment.

However, in Germany alone several hundred companies have already successfully
implemented one of these environmental
management approaches. SMEs in particular seem to prefer the lower level route
instead of going directly for ISO 14001.
This highlights a need to adapt implementation of the International Standard
to encourage more SMEs to follow the
ISO 14001 approach.
ISO 14005 provides an effective tool
by which to compare alternative management system approaches with ISO 14001
requirements. The German Environmental
Verification Committee (www.uga.de)
recently assessed the five most widely used
management approaches in Germany with
respect to coverage of ISO 14001 criteria,
using the maturity levels as defined in
Annex A of ISO 14005.
Table 1 gives an example of using
ISO 14005 to rank three such approaches
in regard to their correspondence to
specific requirements of ISO 14001.
The approaches assessed were ECOPROFIT (www.oekoprofit.com), QuB
(Qualitätsverbund umweltbewusster
Betriebe – www.quh.de), and EcoStep
(www.ecostep-online.de). By applying
the same approach to all elements of
ISO 14005, it is possible to arrive at an
overview where the gaps can easily be
seen at a glance.
Although recently published, ISO 14005
has already proven to be a very helpful addition to the ISO 14000 series of standards.
It will definitely support the spreading
of ISO 14001, in particular in the SME
community. 

About the author
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All pumped up

Early ISO 50001 adopters report major gains
through energy management standard
by Garry Lambert

E

vidence that publication of
ISO 50001 was eagerly awaited
is borne out by the number of
organizations worldwide claiming to be the first in their country
or sector to have adopted the new
ISO International Standard on
energy management. And what’s
more, several are already reporting significant benefits and energy cost savings from their early
ISO 50001 implementation.

It has been estimated that ISO 50001:2011,
Energy management systems – Requirements
with guidance for use, could have a positive
impact on some 60 % of the world’s energy
use by providing public and private sector
organizations with management strategies
to increase energy efficiency, reduce costs
and improve energy performance.

Delta Electronics – China

components, the company produces visual
displays, industrial automation, networking
products, and renewable energy solutions.
Daryl Liao, Executive Vice-President
of Delta Group’s China region comments : “ The Delta Dongguan factory is
delighted about passing the evaluation
for the ISO 50001 energy management
system. This recognizes Delta’s long-term
dedication to eco-friendliness and energy
saving. In the future, Delta Electronics will
promote Dongguan’s successful factory
experience to factories around the world as
part of our corporate social responsibility. ”

Delta Electronics, a leading provider of
power and thermal management solutions,
has confirmed that its Dongguan factory in
China has achieved ISO 50001 certification.
The energy management standard is fundamental to the company’s five-year energy
saving goal of reducing power consumption
by 50 % in 2014, compared with 2009.
With headquarters in Taiwan, the Delta Group
also operates manufacturing plants in Brazil,
China, Europe, India, Japan and Mexico. In
addition to power and thermal management

Early adopters, early gains
This ISO Focus+ online bonus article
summarizes reports from five early adopters to find out what all the excitement is

Delta Electronics’ ISO 50001-certified Dongguan factory in China produces electronic power
components and adaptors.
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about. The organizations are : power and
thermal management solutions enterprise
Delta Electronics in China, global energy
management specialist Schneider Electric
of France, the Dahanu Thermal Power Station in India, LCD TV maker AU Optronics
Corp of Taiwan, Province of China, and the
Austrian municipality of Bad Eisenkappel.
They report numerous early gains from
implementing ISO 50001, including significant reductions in power consumption,
carbon emissions and energy costs, and
benefits to manufacturing plants, communities and the environment.

Daryl Liao, Executive Vice-President of
Delta Group’s China region and Rock
Huang, General Manager of the company’s
ISO 50001-certified Dongguan factory.

“ Confident of 50 % reduction ”
“ With the implementation of the ISO 50001
energy management system in the Dongguan
region, and production capacity at an even
level from January to May of this year, we
have already reduced power consumption
by 10.51 million kWh as compared to the
same period in 2010. This is equivalent to
a reduction of 10.2 thousand tons of carbon
emissions and a saving of CNY 8 million.
Power consumption was also reduced
by 37 % as compared to the 74.3 thousand
kWh/million USD production value in 2009.
We are confident that our goal of 50 %
reduction in 2014 is just around the corner, ”
added Rock Huang, General Manager of
Delta’s Dongguan factory.
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Shr-Kai Lin, Vice-President of Global Manufacturing, AU Optronics Corporation, Taiwan.

At the Hive, Schneider Electric’s ISO 50001-certified Paris head office, electric vehicles for
business use by employees are charged via a photovoltaic roof above the charging station.

Schneider Electric – France

Easily adapted and integrated

Global energy management specialist
Schneider Electric has been awarded ISO 50001
certification for its Paris, France, head office,
as part of the company’s commitment to continuously improving the energy management
of its buildings, reducing their environmental
footprint and enhancing user comfort.
Known as the Hive (Hall of Innovation and
Energy Showcase), the 35 000 m2 building
accommodates more than 1 800 employees
in Rueil-Malmaison, in the suburbs of Paris.
The company was initially certified to the
EN 16001 energy management system standard
and commenced adaptation and implementation of its system to ISO 50001 in November
2010, achieving certification in May 2011.

ISO Focus+ asked Mr. Simon about the
benefits of ISO 50001 to Schneider internationally and as a leader in energy efficiency.
“ It is an International Standard, so it can
be implemented in all our facilities and our
customer’s facilities around the world, ”
replied Mr. Simon. “ Since it is very close to
EN 16001, the energy management systems
at our Paris and Grenoble locations were
easily adaptable to ISO 50001. It can also
be easily integrated with other ISO standards such as ISO 14001. About 90 % of our
facilities worldwide are ISO 14001-certified.
It also enforces our leader position in
energy management. The certification, and
its maintenance in years to come, demonstrates our involvement and our walk-thetalk policy. The standard will be promoted
to our customers, as it is fully in line with
our energy solutions including diagnosis,
instrumentation and monitoring, ” he added.

Framework to “ do the best ”
ISO Focus+ asked Gilles Simon, Environment Manager for Schneider Electric
France, to comment on how ISO 50001
implementation helps his company.
“ The ISO 50001 standard provides a
framework and a toolbox to ‘do the best’ with
energy in a continual improvement cycle.
Many of our facilities around the world are
already involved in energy efficiency action
plans. The standard helps a building, such
as the Hive, to manage the widest field of
energy efficiency in a more accurate way.
That framework, already established by EN
16001 certification, leads us to define our energy
management mission more precisely. It also helps
us to involve our purchase teams in applying
energy efficiency as a criterion in the selection
of suppliers, forces us to clarify the benefit of
each independent energy action in the building,
and puts us into a continual improvement loop,
checked every year by a third party.
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Gilles Simon, Environment Manager,
Schneider Electric France.

AU Optronics –
Taiwan, Province of China
AU Optronics Corporation (AUO),
described as the second largest LCD TV
panel maker in Taiwan, announced that
its 8.5G TFT-LCD fabrication plant in
the Central Taiwan Science Park has been
successfully certified in conformity with
ISO 50001. The company’s TV module plant
in Suzhou, China, has also implemented the
new energy management standard.
Shr-Kai Lin, AUO’s Vice-President of
Global Manufacturing, comments :
“ It is our great honour that AUO’s 8.5G
fab plant in the Central Taiwan Science
Park has obtained ISO 50001 certification.
Energy management system certification has
been gaining considerable attention from
countries around the world. ISO 50001 will
become the next global highlight following
ISO 9001 and ISO 14001. Receiving the
verification will become a prerequisite for a
company’s international competitiveness. ”

Saving energy, reducing emissions
ISO 50001 implementation is expected to
help AUO achieve 10 % energy conservation at
the plant this year, save an estimated 55 million
kWh of electricity and reduce carbon emissions
by 35 000 tons. The company now plans to
adopt an ISO 50001-based energy management
system at all its manufacturing plants.

AUO’s ISO 50001-certified LCD TV panel
fabrication plant in the Central Taiwan
Science Park.

© ISO Focus+, www.iso.org/isofocus+
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Municipality of Bad Eisenkappel
– Austria
Climate change, growing energy consumption in municipality buildings and plants,
increasing energy prices, over-dependence
on fossil fuels and unused regional energy
sources were the drivers that compelled
Bad Eisenkappel, Austria’s most southerly
municipality, to implement ISO 50001.
According to Franz Josef Smrtnik, Mayor
of the 2 400 inhabitant community, adopting
an energy management system was important because “ continuous energy savings
make budgets available for other important
issues, and local energy resources create
added value in the region. ”

A structured approach
Ferdinand Bevc, Energy Manager of
Bad Eisenkappel, explained : “ We wanted
to have a structured approach with longterm effects, and did not want to focus on
small individual projects only. ” He became
convinced of the value of ISO 50001 to
a municipality following a presentation
of the framework and advantages of the
International Standard by Rainer Stifter,
an international energy expert.
The implementation and certification
process was also supported by the desire
of the local council and all six political
parties to eliminate fossil fuels, and achieve
sustainable development.

Cost and energy savings

Franz Josef Smrtnik, Mayor of the
municipality of Bad Eisenkappel, Austria.

Dahanu Power Station – India
Dahanu Thermal Power Station in
Maharashtra, India, operated by Reliance
Infrastructure Limited, the country’s largest private sector power utility enterprise,
was successfully certified in conformity
with ISO 50001 in January 2011. The 2x
250 MW coal fired power station, located
some 120 kms from Mumbai, has been in
operation since 1996 and is described as
Reliance’s landmark facility in terms of
energy conservation. It is also certified to
ISO 9001 and ISO 14001.

Remarkable achievements
Among early benefits from implementing the new energy management system
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Although the ISO 50001 certification
project only started in November 2010,
early results “ clearly show that the head
official took the right decision to launch
this initiative ”.
During the first year, consumption of
electrical energy is expected to decrease by
nearly 25 % with the main savings achieved
by updating the waste water plant and
reducing energy consumption by 86 000
kWh, equivalent to EUR 16 000. Street
lights will be converted to LED bulbs in
combination with movement sensors and
PV-modules, all of which are estimated
to save a further 45 000 kWh. In addition,
LED-bulbs have been installed in public
buildings and local schools, aerators fitted to taps, and improvements made to

standard, Rajendra Nandi, Head of Dahanu
Thermal Power Station, cites what he
calls a number of “ remarkable achievements ” including a complete review of
the consumption of all major equipment,
auxiliaries and buildings, improvement in
the monitoring of total energy consumption, the establishment of energy use and
consumption limits for the most significant energy uses, and the implementation
of deviation control by operations and
maintenance personnel.
In addition to these operational improvements, the plant has conducted a series of
targeted investments since March 2010
which, aided by the organization’s new
ISO 50001-based energy management
system, are expected to yield annual

Ferdinand Bevc, Energy Manager of Bad
Eisenkappel.

municipal ventilation systems and the
warm water supply.
Potential savings have also been identified
during thermal imaging of buildings, and
from the planned installation of thermal
solar collectors.

From industry to municipality
“ In Bad Eisenkappel it was possible to
transfer the successful concept, already
used by industry, to a rural municipality.
Bad Eisenkappel is a real showcase, ” said
Rainer Stifter, although he emphasises that
the achievement was only possible with
the active support of all council employees, schoolmasters, and an energy-aware
community.

savings of about INR 96.4 million from
raised energy efficiency and management.

ISO 50001-certified Dahanu Thermal Power
Station in Maharashtra, India, has a 275
metre stack, the highest in the country, to
ensure better dispersion of particulate matter.
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Mayor Smrtnik concluded : “ This project clearly shows the results that can be
achieved by motivated employees. But
much more important is the joie de vivre

because of commonly achieved actions and
a clean energy supply. A plant for pellet
production as well as small hydro power
plants will help to supply all buildings

with renewable energy in the future. In
addition, the first car-charging station was
opened recently. ”

ISO 50001-certified Bad Eisenkappel, Austria’s most southerly municipality.

Latest ISO 50001 adopters
ISO 50001 adoption is gathering pace
around the world. Among the most recent
organizations to implement and certify to
the new energy management standard are :

• Dainippon Screen MFG. Co., Ltd.
Rakusai Laboratory, Japan

• Porsche main plant and central spare
parts warehouse, Stuttgart, Germany

• Samsung Electronics (Gumi), South
Korea

• Sunhope Photoelectricity Co., Taiwan,
Province of China.

Also, the Meeting, Incentive, Convention and Exhibition (MICE) Bureau, set
up to promote Thailand as a green meeting
hub in Asia, will encourage Thai MICE
operators to seek ISO 50001 certification,
by subsidizing 70 % of the THB 400 000
consultancy fee.
Impact Arena is the first MICE venue in
Asia to achieve ISO 50001 certification,
while two venues – The Bangkok International Trade and Exhibition Centre and
The Queen Sirikit National Convention
Centre – are in the process of obtaining
certification.

The bureau will also encourage hotels,
professional convention organizers and
destination management companies to apply
for ISO 50001 certification to strengthen
their international competitiveness, and
attract business from Europe and the
United States.
Garry Lambert is a British freelance journalist
based in Switzerland.

ISO 50001
energy management
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Time for tea
Black tea from Africa and North India and green tea from China (left to right) brewed by the ISO method.

A cup full of science and health
by Andrew Scott

According to an old Japanese proverb, “ If man has no tea in him,

he is incapable of understanding truth and beauty ”. This has inspired many of us in tea science to search for the truth, and we have
glimpsed some of the beauty of tea along the way. We have recently
made great strides in tea standards at ISO, and are celebrating the
publication this year of a new green tea standard, and an updated
black tea standard. Both make an important contribution to tea science and its role in promoting a healthy lifestyle.
1 000 billion cups
Production of green and black tea grew by
over 800 million tonnes in the last decade
to 3.8 billion tonnes in 2008. This represents
over 1 000 billion cups of tea consumed per
year worldwide. Exports account for nearly
half of all tea produced, and recent estimates
suggest that the combined tea drinking markets
are currently worth USD 70 billion annually.
International trade in tea continues to play a
key role in the global economy, which is good
news for passionate tea drinkers, and for over
30 tea-producing countries.
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These standards were developed by ISO
technical committee ISO/TC 34, Food
products, subcommittee SC 8, Tea, which
has researched and developed standards on
the subject since its inception in 1974. Our
goal has been to facilitate international trade
in tea, and ensure consumer expectations of
quality are met. We provide guidance and
common understanding on internationally
validated methods of analysis.

Good for the heart
Tea drinking has been popular for
hundreds of years and is part of a healthy
lifestyle for many ; good for hydration and
being rich in polyphenols 1), as are fruits and
vegetables, contributes towards keeping
a healthy heart and towards slowing the
development of diabetes and some cancers.
Which is why tea standards took a significant
step forward this year by including for the
first time minimum polyphenol content in
the revision of ISO 3720:2011, Black tea –
Definition and basic requirements, and in
the new standard ISO 11287:2011, Green
tea – Definition and basic requirements.
Publication of both standards represents
a real milestone in the achievements of the
closely collaborating international team of
scientists participating in SC 8. However, the
1) USDA Database for flavonoid content of
selected foods, release 2.1 (January 2007).
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Tea grew on trees
Tea belongs to the camellia family of plants
Camellia sinensis (L.) O. Kuntze. In the Tea
Museum in Hangzhou, China, one can see
that tea bushes were originally trees. These
giants have been tamed into small, conveniently sized bushes for easier harvesting. An
original variety of Camellia sinensis was
found in Sechuan (variety sinensis, the “ China
jat ”), and another was found much later in
northern India (variety assamica, the “ India
jat ”). These two parent plants have progeny
bushes from hybridization techniques, which
provide the tea we drink today.
Tea is commonly grown at around 1 200
metres or more above sea level, and often
on remote tea estates.

The difference
between green and black
Production of green and black tea starts
the same way. Leaves are harvested, or
plucked, from the tea bushes and taken to
the factory where they are allowed to dry
for approximately 12 hours. The leaves
wilt and become flaccid. Green and black
tea processing now takes different paths.
Green tea leaves are rapidly heated to high
temperature using either steam – the traditional method in Japan – or a hot metal pan
– the traditional method in China. This heat
treatment kills or denatures the enzymes that
react with polyphenols, to prevent oxidation.
Tea growing in South India.

The leaves are rolled, curled and chopped
according to the style of manufacture, and the
polyphenol content in the dry leaves remains
similar to that in the green leaf on the bush.
These antioxidants are predominantly small
molecules called catechins.
Black tea processing takes the floppy,
wilted, harvested leaves and rolls, curls and
chops them to break up the cell structure,
while retaining the moisture in the leaf
mass. The liquid content of the leaves
mixes with the enzymes from the cells, and
polyphenol oxidation reactions take place.
These reactions develop the characteristic
colour of black tea infusions.

The new standards assure
consumers that tea is
of the quality they expect.
The enzyme processing time varies
from factory to factory and, together with
the tea bush hybrid, the location and the
agronomics of cultivation, is responsible
for creating the different styles of black tea.
Enzyme reactions commonly take 30 to 60
minutes after which tea is heated to high
temperature in an oven to fix the quality. The
polyphenols in black tea are large molecules
of a reddish hue, including theaflavins and
thearubigens, produced by the enzymes that
bind the smaller polyphenols (catechins).

Applicable everywhere
Early on in the development of International
Standards for the industry, it was decided
that analytical methods would rely on the
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importance of the accomplishment should
be viewed in the context of the worldwide
popularity of tea, and the passion for drinking the ubiquitous beverage (see Boxes).

The leaves plucked from the tea bush to make tea.

best science and be applicable to laboratories
on tea estates and in packaging factories.
Accessibility and ease of use was the guiding principle, and thus the standards and test
methods rely on widely available equipment.
Green and black tea can be distinguished
by comparing the levels of polyphenols,
characteristic of both teas, and small polyphenols (catechins), which are in a much
higher proportion in green tea. Developing
internationally validated methods of analysis
for these polyphenols was not a simple task.
So SC 8 started by developing a standard
for black tea, the largest volume of internationally traded tea (about 80 % of the total).
The first edition of the International
Standard for black tea, ISO 3720:1977, set
out to promote good manufacturing practices. In particular, it focused on plucking
and sorting standards, to prevent the sale
of spent leaf and the use of traditional
adulterants. Eight analytical methods to
verify composition were developed to
support the black tea standard. While the
analytical method for measuring caffeine
in tea was rather straightforward (published
as ISO 10727:2002, Tea and instant tea
in solid form – Determination of caffeine
content – Method using high-performance
liquid chromatography), developing the
methods for measuring polyphenols proved
to be much more challenging.

The polyphenol challenge
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The measurement of total polyphenols
in tea is a chemical assay using the FolinCiocalteau reagent, developed by Singleton
and Rossi in 1965 2). Measuring both large
and small polyphenols (catechins, theaflavins and thearubigens), the methodology is
found in ISO 14502-1:2005, Determination
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Vitic 16 (3), 144-158.

October 2011

© ISO Focus+, www.iso.org/isofocus+

37

a
360°

of substances characteristic of green and
black tea – Part 1 : Content of total polyphenols in tea – Colorimetric method using
Folin-Ciocalteau reagent.
In the first international trial, a small group
of laboratories developed a method tested
by 20 participating laboratories in countries
producing and importing tea. The results
were very promising, but it was clear that
some improvements were required both in
the method itself and in the way the trial
was conducted.
Following the initiative, the extraction
procedure reproducibility, the test samples
(large quantities of ground, homogenized
tea), and the stability of extracted polyphenol liquid samples were improved. Some
24 laboratories participated in the second
international test, and the changes in the
methodology showed clear progress in the
results. The analysis of total polyphenols in
tea can now be performed easily by analysts
in laboratories on tea estates as well as those
of traders, packing companies and retailers.

Measuring catechins

Photo : Andrew Scott

Catechin measurement (ISO 11287:2011)
is important in distinguishing between
green and black tea. Green tea has a high

Tea growing in Hangzhou, China.
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The passion for tea
There are many ways to enjoy drinking tea. In India, it is popular to boil tea leaves in
water and then boil again with added milk for the traditional “ boiled tea ”. People often
congregate on street corners with tea vendors to drink and chat.
The Chinese carry their tea around in a capped glass, taking it to the office, the park,
and on the train, topping up with hot water wherever they go.
In the Middle East and some parts of Africa, tea is at the center of all social gatherings, often
poured into the cup from a great height and consumed with sugar and mint leaves or cardamom.
In the USA, they make tea with hot water, chill it in the fridge and enjoy it with ice and
lemon. In Russia, they use a samovar to heat water for brewing strong tea in a pot, diluted
to taste and drunk without milk. Folklore has it that sipping tea from the saucer tastes good.
In the United Kingdom, tea is made with boiling water in a teapot or mug, typically
with milk added to the cup before pouring the tea, and often accompanied by biscuits.
While in Tibet, it is common with some tribes to add butter and a bit of salt to their tea.
Delightfully exquisite tea ceremonies in China and Japan capture the beauty, serenity
and essence of tea. But wherever tea is drunk, there is one thing everyone agrees
on – the quality must be good.
proportion of catechins, unlike black tea
which has a high proportion of theaflavins
and thearubigens (large polyphenols).
When we started developing this method
of analysis there were no adequate commercially available pure catechin reference
chemicals, so preparing
them was the first step. The
catechins were purified at
the Unilever laboratories,
characterized (using nuclear
magnetic resonance), analyzed for homogeneity and
moisture, then packed carefully in sachets to ensure
moisture pick-up was minimized, and under nitrogen
to prevent oxidation.
Purified catechin standards are hygroscopic 3) so
the international tea trial
also included the assessment of moisture content
to ensure absolute quantification. A commerciallyavailable caffeine standard
was also included in the
laboratory test, so the
results could be used to
calculate relative response
factors (RRFs) for the
catechin standards and the
caffeine standard.
3) Ability of a substance to
attract and hold water.

These RRFs are included in ISO 145022:2005, Determination of substances characteristic of green and black tea – Part 2 :
Content of catechins in green tea – Method
using high-performance liquid chromatography. This standard enables analysts to
measure the catechins accurately without the
need for the high level of catechin standard
characterization which would otherwise
be required. The method applies a rapid
technique for separating the catechins,
using widely available high-performance
chromatography (HPLC) for detection and
quantification. Variability in results was
minimized by sending identically packed
and tested HPLC columns to all participating laboratories.
The 16 international laboratories which
participated in the first international trial
of this analysis method were supplied with
two instant teas, one green, one black. The
results were very encouraging, but again some
improvements were necessary. Once completed, the second laboratory trial included
14 participating international laboratories,
this time supplied with two green and two
black tea samples, ground and homogenized
before sampling. The precision of the analysis
in this trial was much better.

A verdict is made
Following publication of ISO 14502 in
2005 which established validated methods
of analysis for total polyphenols and catechins in tea, we set about collecting data on
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Confidence in a cuppa
Two of the key benefits brought by the
new standards are to strengthen confidence
in the international tea trade, and assure consumers that tea is of the quality they expect.
In addition to providing an internationally
validated polyphenol composition of green
and black tea, they also establish a firm
scientific basis to evaluate the impact of tea
on a healthy lifestyle. This is a major step
forward in understanding the antioxidant
properties of polyphenols in tea.
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green and black teas. Samples from known
tea estates in all the major tea-producing
countries were collected and analyzed
throughout the year to include all seasonal
variations. The collected data of nearly 100
samples from 17 different international
participating laboratories was checked to
ensure that results were comparable and
of good quality.
Statistical analyses were also carried out
to make sure that tea sample result variation
was included, but variations due to poor
analyzing technique, etc., were excluded.
This meant that a small number of analyses
did not make the grade, but the quality of
the data set used was assured. The results,
written up by Professor Ullrich Engelhardt 4)
(University of Braunsweig, Germany),
have been published in the Journal of Food
Composition and Analysis.
The study showed that the minimum total
polyphenol content in black tea was 9% (9g
per 100g), for green tea was 11 % (11g per
100g), and that the proportion of catechins
in the total polyphenols should be equal to
50 % or greater. Polyphenol compositional
content is specified in the two new International Standards – ISO 3720 (black tea) and
ISO 11287 (green tea) – thus establishing a
clear differentiation between the two teas.

Past and present ISO/TC 34/SC 8 Chairs celebrate the new green tea and updated black tea
standards. Dr. Peter Collier (right), served as Chair from 1989-2003 and Dr. Andrew Scott has
been in his current position as Chair since 2004.

to heart health, in reducing the development
of diabetes, and in lowering the risk of some
cancers. Tea is also thought to contribute
to hydration, promoting alertness and in
helping weight management, especially in
connection with the epigallocatechin gallate
(EGCG) content in green tea. The research
is regularly discussed at scientific meetings
such as the International Tea Symposia
in New York and Washington 5). It is also
being evaluated by the US Food and Drug
Administration (FDA) and the European
Food Standards Agency as appropriate
health information for the public.
Until now, what has been missing from
this research is evidence of the compositional
quality of black and green tea. ISO standards
(ISO 14502-1, ISO 14502-2, ISO 11287
and ISO 3720), have filled this gap with
guidelines for defining and analyzing tea,
and in particular for validating minimum
polyphenol content – an essential tool for
scientists who wish to examine the impact
of tea on health.

The work continues...
Tea standards took a
significant step by including
for the first time minimum
polyphenol content.
Scientific research into tea polyphenols
and their links to a healthy lifestyle has
increased significantly in the last decade.
This includes the potential contribution of tea

While the 2011 revision to ISO 3720,
and the new ISO 11287 mark important
milestones for ISO/TC 34/SC 8, there is still
much challenging work ahead. The two main
items currently on the agenda are theanine and
white tea. Theanine is an important component
in tea, both for differentiation purposes and
because it is thought to provide some benefit in
recognition and in attention-deficit disorders.
Development of an internationally validated

4) Obuchowicz, J, Engelhardt, U E, Donnelly, K
(2011) Journal of Food Composition and Analysis
24 (3), 411-417.

5) International Tea Symposia : Journal of Nutrition (2003) Vol 133 (10) 3244S-3318S ; Journal
of Nutrition (2008) Vol 138 (8), 1526S-1588S.
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theanine analysis will help to support this
area of tea and health research.
White tea, the second area of interest,
is significant because this type of tea is
becoming more widely available, and
providing some clarity to consumers on
what to expect will be helpful. 

About the author
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green tea standard and the upgraded black
tea standard published this year. He also
worked with the Food and Agriculture
Organization Intergovernmental Group
on Tea 2005-2010 on pesticide regulations for tea in North America, European
Union, Australia and India.
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New Releases

New Releases

ISO’s
sustainability path
from Earth Summit to Rio+20

by Roger Frost

ISO has just released a new brochure in preparation for the Rio+20

summit on sustainable development in 2012 on how voluntary ISO
International Standards, developed through the strength of consensus
among stakeholders from business, government and society, have
provided tools for translating the global desire for a sustainable world
expressed since the Earth Summit in 1992 into practical actions that
achieve positive results.

The brochure is entitled Rio+20. Forging action from agreement – How ISO
standards translate good intentions about
sustainability into concrete results.
It provides an overview of how ISO’s current portfolio of more than 18 600 standards
provides solutions in all three dimensions of
sustainable development – environmental,
economic and societal.
The brochure explains that what makes
ISO so effective is that it provides a nonpolitical, non-partisan platform where
standards are developed through open,
transparent processes by representatives of
the people that need them, implement them,
are affected by them – and who can review
and continually improve the results of their
implementation.

Agreements reached at events like the
Earth Summit and the forthcoming Rio+20
at the intergovernmental level, between
public and private sectors, and with civil
society still need to be translated into
practical actions that can be implemented
worldwide.
The brochure states : “ ISO is where expert
representatives from these stakeholder categories work together to develop globally
relevant standards that provide concrete
responses for tackling the challenges facing
the international community.
ISO is where people from around the
world who want to make a positive difference put on the same team colours
and strive to forge tools
for transforming global
agreement and willpower
into global action. ”
The brochure provides
a concise description of
ISO and how it works,
and concrete examples
of achievements by the
international community,
who will be represented
at Rio+20, working
n
io
t
c
a
g
within the ISO system.
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In the environmental dimension, the
ISO 14000 family of standards for environmental management which translates
into action ISO’s commitment to support
the objective of sustainable development
discussed at the first Earth Summit

• The ISO 14064:2006 and

ISO 14065:2007 standards which provide an internationally agreed framework for measuring greenhouse gas
(GHG) emissions and verifying claims
made about them

• More than 650 International Standards

for the monitoring of such aspects as
the quality of air, water, soil and nuclear
radiation. These standards are tools for
providing business and government with
scientifically valid data on the environmental effects of economic activity.
They may also be used as the technical
basis for environmental regulations

• Other environment-related work

includes standards for designing buildings, or retrofitting existing ones, for
improved energy efficiency

• In the economic dimension, ISO standards provide solutions and achieve
benefits for almost all sectors of activity, including agriculture, construction,
mechanical engineering, manufacturing, distribution, transport, healthcare, information and communication
technologies, food, water, the environment, energy, quality management,
conformity assessment and services

• In the societal dimension, ISO stand-

ards help governments, civil society
and the business world to translate
societal aspirations, such as for social
responsibility, health, and safe food and
water, into concrete realizations. In so
doing, they support the United Nations’
Millennium Development Goals.

Rio+20. Forging action from agreement – How ISO standards translate good
intentions about sustainability into concrete
results published in English and French, is
available free of charge from the ISO Central Secretariat through the ISO Store or by
contacting the Marketing, Communication
& Information department (sales@iso.org).
It can also be obtained from ISO national
member institutes. The brochure can also
be downloaded as a PDF file free of charge
from the ISO Website. 
Roger Frost is Head of Communication Services,
ISO Central Secretariat.
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IT Gadgets
and Gurus
Management solutions
ISO/IEC 20000 on duty
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manufacturers and service providers, in a
world more and more IT-based.
The Special Report showcases standards
that have widely disseminated innovative
technological advances. An array of articles
on 3D technology, cloud computing, digital
photography, digital cinema will show
how ISO standards bring innovation to the
marketplace. In other words, they serve as
the foundation of new innovative solutions,
bring products to market more rapidly and
facilitate exchanges worldwide. The issue
will also feature a few “ IT gurus ” and what
they are doing or thinking.
By disseminating harmonized specifications and state-of-the art know-how, International Standards promote the compatibility
of components and products. The adoption
of standards facilitates the uptake of new
technologies and enables interoperability,
helping to open up markets for innovative
products and services.
Learn more about ISO standards that
contribute to facilitate life in an increasingly high-tech world in the next issue of
ISO Focus+. 

The electronic edition (PDF file) of
ISO Focus+ is accessible free of
charge on the ISO Website www.
iso.org/isofocus+. In addition, the
entire collection of previous issues of
ISO Focus+ editions, plus ISO Focus
(2004-2009), plus ISO Management
Systems magazine (2001-2009)
is also available free of charge as
electronic files.

O

W

hether taking pictures with a mobile
phone and watching them on a TV screen,
or sharing electronic files with others and
using the Internet to make calls, information
technologies (IT) transform our daily lives.
This significantly complex IT environment
requires standards to provide the focus that
advances innovation.
For consumers, International Standards
bring a great many benefits. They lead to
a higher number of product offerings for
consumers, and introduce more competition and lower costs. Consumers are more
willing to buy IT products when they are
based on such standards because it is a
safer choice.
For IT companies, on the other hand,
International Standards promote product
harmonization and facilitate trade, which, in
turn, makes it easier for their adopters and
customers to market products and compete
with more markets around the world.
The November/December 2011 issue
of ISO Focus+ is devoted to the theme of
IT gadgets and gurus. It shows how ISO
standards not only benefit users, but also

ISO Focus+

N

Lockheed Martin, the American
global aerospace, defense, security, and
advanced technology company, recently
achieved certification to ISO/IEC
20000-1:2011 and ISO/IEC 27001:2005,
two internationally recognized IT services and information security standards.
ISO Focus+ asked Rick Johnston,
Vice-President and Chief Technology
Officer of Lockheed Martin Information Systems & Global Solutions to
comment on the principal benefits
of Lockheed Martin’s multiple ISO
management system certifications and
their complementarity. 

The ISO Update, a monthly supplement to ISO Focus+ is available
electronically (PDF) in both English
www.iso.org/isoupdate and French
www.iso.org/fr/isoupdate.
The ISO Update informs readers
about the latest developments in
the ISO world, including ISO member
bodies’ CEO and address changes,
draft standards under circulation, as
well as newly published, confirmed
or withdrawn standards. It also includes a list of upcoming technical
committee plenary meetings.
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ISO 50001:2011, Energy management systems, is available from ISO
national member institutes (listed with
contact details on the ISO Website
at www.iso.org) and ISO Central
Secretariat Web store at www.iso.org
or e-mail to sales@iso.org.
International Organization for
Standardization – www.iso.org
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