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Global Forum on Human Settlements Granted the Special
Consultative Status with the Economic and Social Councill,
United Nations
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he Committee on Non-Governmental Organizations,

United Nations Economic and Social Council
(ECOSOC) is now taking place during its 2015 Regular
Session in New York, from 26 January to 3 February
2015. The objective of the Committee session is to
review and discuss the ECOSOC applications and
finally work out the list of international non-government
organizations that would be recommended for special
consultative status with the Economic and Social
Council, United Nations.

On 28 January 2015, New York time, Global Forum on
Human Settlements (GFHS), by virtue of its years of
support on UN’s habitat agenda and contribution to
the sustainable human settlements, was unanimously
recognized by the Committee and officially granted
the Special Consultative Status with the Economic and
Social Council, United Nations. It is to be congratulated!

During the GFHS council meeting, Ambassador Anwarul
K. Chowdhury, former Under-Secretary-General and
High Representative of the United Nations, GFHS
chairman proposed that GFHS should make it one of
the most important goals to apply for the Consultative
Status with the Economic and Social Council, thereby
strengthening communications and cooperation with
international community and playing a bigger role in
implementing its mission “Committed to Sustainable
Human Settlements and the UN Habitat Agenda”.
Afterwards, GFHS secretariat made a five-year medium-
term work plan, established the working team and
advisory group, and then started the long-term process
of application by preparing all the materials and reports
that were requested by the ECOSOC. In the meanwhile,
GFHS has been evolving and growing. In 2012, the
organization actively participated in and supported the
United Nations Conference on Sustainable Development
(Rio+20). After that, GFHS organized two annual forums
in Berlin and Bogota to contribute to the formulation
of post-2015 sustainable development goals and the
preparation for Habitat Ill, which has tremendously
increased the organization’s global impact.

At the end of 2013, GFHS submitted the formal
application for review and approval by the Committee
on Non-Governmental Organizations, ECOSOC. After
rounds of informal questions and discussions, GFHS
application finally came up for discussion during the
2015 Committee session which Mr. Robert Standard,
GFHS representative to the UN, was invited to attend
and witnessed that GFHS application was officially
approved by the Committee and granted the Special
Consultative Status with the Economic and Social
Council, United Nations. What a historic moment! The
glad tidings gave rise to thunderous cheers within
GFHS, and all the colleagues are excitedly spreading
the excellent news.

In line with ECOSOC Resolution 1996/31, the
organizations in special consultative status are entitled
to the rights that the organizations a) may establish
agencies and designate permanent representatives (up
to 5 representatives at each location) at UN’s buildings
in New York, Geneva and Vienna; b) get access to the
conference agenda from the Council and its subsidiary
bodies, and designate authorized representatives to sit
as observers at public meetings of the Council and its
subsidiary bodies; submit written statements relevant
to the work of the Council on subjects in which these
organizations have a special competence. The written
statements will be distributed to the member states by
the SG; c) may apply to attend the UN'’s international
conferences and relevant preparatory meetings, make
short oral presentations and submit written reports,
and d) undertake specific studies or investigations or
prepare specific papers for the commission, subject
to the authorization of the Council and its subsidiary
organs.

It stands out as one of the notable milestones in the
history of GFHS. Warm congratulations to GFHS. Also,
heartfelt thanks go to all the partners for your strong
and consistent support. We firmly believe that our
cooperation at the new historical starting point will open
a new chapter for the sustainable human settlements in

our planet. @
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(A) Risks from climate change... (B) .
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The global launch ceremony for the first “World Cities Day” was held in Shanghai
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The global launch ceremony for the first
“World Cities Day” was held in Shanghai
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he global launch ceremony for the first “World Cities Day” was jointly held by UN-HABITAT, the Ministry of Housing

and Urban-Rural Development of the People’s Republic of China, and Shanghai Municipal People's Government
on October 31, 2014, in Shanghai, China. The theme of the “World Cities Day” continues that of Shanghai World Expo,
being “Better City, Better Life”. The theme for the 2014 “World Cities Day” is “Leading Urban Transformation”.
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Remarks by Ban Ki-Moon,
Secretary-General of United Nations for World Cities Day, 31 Oct, 2014
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With the decision by the United Nations General
Assembly to establish World Cities Day, we now have an
annual date on which to celebrate one of humankind’s
greatest and most complex creations.

This new day is one of the legacies of Expo 2010
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Shanghai, at which the international community explored
urban best practices and concepts from all over the
world. So it is fitting that Shanghai is hosting the main
inaugural event of this new UN observance.

The theme of this first World Cities Day -- “Leading
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Urban Transformations”
--highlights the
pioneering power
of cities. In a world
where already over half
the population lives
in urban areas, the
human future is largely
an urban future. We must get urbanization right, which
means reducing greenhouse emissions, strengthening
resilience, ensuring basic services such as water and
sanitation and designing safe public streets and spaces
for all to share. Liveable cities are crucial not only for
city-dwellers but also for providing solutions to some of
the key aspects of sustainable development.

Today is also a moment to recognize the contributions
of mayors and other city leaders. Urban transformations
require political will and the capacity to coordinate many
actors and stakeholders. Mayors give voice to their
citizens and play a central role in building well-planned
cities and making them engines of prosperity, innovation
and inclusiveness.

In 2016, the international community will come together
for the third United Nations Conference of Housing
and Sustainable Urban Development (Habitat Il1).
As we reflect on our urban future, let us seize all
the opportunities cities offer to create a new and
transformative urban agenda.

Opening Remarks by Ambassador Liu Jieyi, Permanent Representative of China to the
United Nations, at the Celebrations Marking the World Cities Day
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Today marks the first World Cities Day. The Permanent
Mission of China to the United Nations is delighted
to co-host, together with the Permanent Mission of
Italy to the UN, UN-HABITAT and the UN Alliance of
Civilizations, this celebratory event themed on “people-
centered urbanization and managing social inclusion
in today’s cities”. Let me thank you all for honoring this
event with your presence.

As urbanization is picking up speed in many parts
of the world, we must take a collective look over the
horizon. What is the path to sustainable urbanization?
How to achieve harmony between Man and Nature?
These are but a few of the challenging questions that
must be answered by all countries. At China’s initiative,
the 68th UN General Assembly adopted a resolution
and designated October 31st as the World Cities Day
to be celebrated every year starting from 2014. Such a
designation has increased international attention to the
global urbanization process and promoted international
cooperation on sustainable development of cities.

China’s endeavor to advance a new type of urbanization
and promote the conservation culture shares the same
philosophy behind the World Cities Day. Urbanization
in China is now in a crucial period. Last year, China
recorded 730 million people living in towns and cities,

which means an urbanization rate of 53.7%, a level
close to the world’s average. A new type of urbanization
is the path we choose. Its blueprint is mapped out in
our National New-type Urbanization Plan (2014 through
2020). lts salient features are as follows. First, it is a
people-centered, inclusive urbanization that focuses on
improving urban dwellers’ quality of life in all aspects.
Second, it is a sustainable urbanization that focuses
on improving cities’ capability to achieve sustainable
development through the cultivation of a conservation
culture and striving for harmony between cities’
development and Mother Nature. Last but not least, it is
a highly efficient urbanization which realizes economic
growth and transformation through optimized use of
resources of production and promotes economic, social
and environmental development and prosperity.

China’s urbanization will bring the world important
opportunities. It will generate tremendous internal demands
and greatly expand the market. This entails enormous
trade and investment opportunities for all countries and
boost economic development of the world. Urbanization
in China also means wider and deeper cooperation with
other countries on sustainable development of cities. We
will share our experience and work with all other countries
to grasp the opportunities and meet the challenges
brought about by urbanization.
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Urban Spatial Strategies from IPCC 5" Report
8 Principles of Efficient Spatial Planning
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Urbanization of 2 more billion within
the next 20 years is the engine
of Climate Change

World fast urbanization will require strong policies for
Climate Change mitigation and adaptation. China,
the fastest urbanizing economy, is moving towards
one billion urbanites around 2030 with an inflow of
300 million people more in cities by 2030. For the first
time, a full chapter (Chapter 12, Human Settlements,
Infrastructure and Spatial Planning), in IPCC 5th report
is dedicated to cities. The Urban Morphology and
Complex Systems Institute contributed urban form,
spatial planning, and energy planning policies of IPCC
report and China Urbanization Study developed by The
World Bank and DRC of Sate Council at the request of
China Prime Minister. Urbanization is a challenge by the
risk of locking development in high-energy pathways
and an opportunity to create agglomeration economies,
and innovation. Urban forms and spatial planning play a
key role in the bifurcation between these two diverging
development paths.

Challenges: Sprawl locks cities into whigh-
energy growth pathways, high
infrastructure costs, low land productivity,
and low resilience

Fast developing countries have urbanized land faster
than urbanizing people. China, during the last 20
years, has multiplied its built urban surface by 3.3

# A5 M & | TECHNOLOGY & VIEWPOINT 035

BN SR N

BRI QB L ERASIHE, XFERBTIEKTT
HENEMEFMEBRER. EPEIENHT, Tibn
FREF e P DIEAEREMR (£ 2000-2010 i8], SRIIBEMR T
1018, EBRET 25 , BN, EMRERANER
B (NEERMESNTERRAANMEENRE, L8
AEERBRAEKT 4£5) -

Mi&: SERHHESURESERENE
EZ EBNEN

W EARREREALHERNEETALAHETH R
BESRE. BEEAURBTHRLOEFNNRS. X
LLBEAMBEARATR, ERHT, EAERARSME, =E
mEE, EREUEERNBETESREBESETUNER
BE, BFESEBRRE: BOXBAENTE, B
RERMIREHA, RELHEFNMEFEEN, BR
MRUAMMERFTRERNES, BOHSRE, €
EEMEFHHS.

and divided its demographic density by 2. Chinese
cities are fragmented. In Shanghai, less than 7% of
urban growth of the last decade has taken place in
infill developments. More than 93 % of urban growth is
edge and leapfrog growth. Its dominant urban form is
sprawl and superblocks, half-kilometer side between
oversized arterials. Density now reaches the critical
threshold of 5,000 people per km2 under which energy
efficient systems such as CHP or public transit become
economically unfeasible. This urban growth creates
less and less economic value. Marginal economic
productivity of land (measured by additional GDP/
additional square kilometer) collapsed in all major
Chinese cities (divided by 10 in Shenzhen, by 2.5
in Shanghai between 2000 and 2010) while cost of
infrastructures exploded (multiplied by 4 for road cost/
capita between Paris or New York density and Shanghai
density).

Opportunities: Good urban forms for
mitigating Climate Change have multiple
co-benefits

Co-benefits of local climate change mitigation include
public savings, air quality and associated health
benefits, and productivity increases in urban centers.
Reshaping cities towards mixed-use, compact,
densely connected urban forms is an effective way
to mitigate climate change and, compared to only
technological solutions, it has multiple co-benefits:
reduce congestion and pollution; reduce the cost of
infrastructures; increase land use productivity and
economic competitiveness, reduce pressure on
agricultural land and natural resources; reduce social
segregation and create a more inclusive society.
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Main Policy Levers

Main drivers for mitigating climate change are economic
geography (trade, economic structure), followed
by energy efficiency of end use achieved either by
technology or infrastructure and urban form (able by its
sole effect to divide by 2 energy demand). Compared to
technological solutions acting on economic geography
and urban form has multiple co-benefits.
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Economic geography, infrastructures and urban forms have
the strongest impacts on urban energy/ghg emissions and

climate mitigation (source: IPCC)

Articulated density, mixed land-use, connectivity and
accessibility are key levers of Climate Change mitigation

Articulated density affects GHG emissions in two
primary ways. First, separated and low densities of
employment, commerce, and housing increase the
average travel distances for both work and shopping
trips, which translates into greater energy consumption
and greenhouse gas emissions. Conversely, higher
population densities, especially when co-located with
high employment densities are strongly correlated with
lower GHG emissions. Second, low densities make
it difficult to switch over to less energy intensive and
alternative modes of transportation such as public
transportation, walking, and cycling because the transit
demand is both too dispersed and too low.

Density is not achieved through high-rise buildings.
Quite the opposite, due to low coverage ratio (less than
25%), urban forms with high-rise are usually not dense
(FAR between 1.2 and 2). High-rise buildings have to
be spaced out to allow light penetration, which implies
low coverage ratio. Medium-rise (less than seven
floors) urban areas with a high coverage ratio (around
60%) have a higher built density (FAR around 4 to 5)
with many human scale public spaces and gardens
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Main drivers for mitigating climate change are economic geography (trade,
economic structure), followed by energy efficiency of end use achieved
either by technology or infrastructure and urban form (able by its sole effect
to divide by 2 energy demand). Compared to technological solutions acting
on economic geography and urban form has multiple co-benefits.
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universally accessible. High-rise buildings imply higher
energy costs in terms of vertical transport and also in
heating, cooling, and lighting. Medium-rise, high-density
urban areas require less materials, less embodied
energy, and less operating energy.

Densification and intensification improve urban
connectivity, accessibility and diversity. A high number
of intersections per km2 and a high linear density of
streets increase connectivity. They create a finer grain
urban fabric. Increasing density of public amenities
such as public parks, heath care, childcare, education,
creates accessibility of most daily amenities at 5
minutes walking distance. Increasing local density of
jobs reduces commuting time and offers jobs close to
residents.

Mixed-use refers to the diversity and integration of land
uses (e.g., residential, park, commercial) at a given
scale. As with density, there are multiple measures of
land use mix, including: 1) ratio of jobs to residents;
2) variety and mixture of amenities and activities; and
3) relative proportion of retail and housing. Mixed
use at neighbourhood scale refers to a “smart” mix
of residential buildings, offices, shops, and urban
amenities. Such mixed uses decrease average travel
distances. Mixed use consists in developing a high
diversity and variety of activities within the urban fabric,
such as small-scale business spaces for offices,
workshops, and studios on ground floors of residential
blocks and home-working premises. This strategy
increases an area’s vitality.

Connectivity refers to street density and design.
Common measures include intersection density (number
of intersections per square kilometer), and block size.

Accessibility is defined as access to jobs, housing,
services, shopping, and, in general, to people and
places in cities. It is a combination of proximity and
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Resilience can be increased with a full spectrum of streets of various lengths,

width and spans adapted to different speeds and to different flows.
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travel time. It is closely related to land use mix. Common
measures include population centrality, job accessibility
by auto or transit, distance to city centre or central
business district (CBD), and retail accessibility. Where
street connectivity is high (characterized by finer grain
systems with smaller blocks that allow frequent changes
in direction) and accessibility is ensured, there is
typically a positive correlation with walking and thereby
lower GHG emissions and energy consumption.

Urban form strategies are more effective when
combined. Coupling increased densities with higher
employment concentrations, significant public transit
improvements, mixed land uses, and other supportive
demand management measures significantly reduces
automobile dependence. Traditional neighborhood
designs presenting these key characteristics
are associated with reduced travel and resource
conservation. A study in Jinan, China, found the energy
use of residents living in mixed-use and grid street
enclaves to be one-third that of similar households in
superblock, single-use developments.

Sustainable urban forms enhance global
competitiveness and climate resilience:
8 principles

From the analysis of spatial structures and spatial
policies of the top competitive global cities, New York,
London and Tokyo, and from many other international
and Chinese case studies we can derive 8 spatial policy
principles of urban competitiveness and resilience:

1. Concentrate urban development in nodes of global
networks integrated in global value chains.

A city should build external connections and utilize
external resources and markets to achieve value

A 5 W & | TECHNOLOGY & VIEWPOINT 039

BRI F EIE—FOB M IR SCOIAR R, BEMEEEA ()
TN MAE . REWHERFERAN S MBECRE
BMER, SFERRF: MENE~NRP, 8ER
FETHRORMH—ROILERIE, UREHEF
e Bl FREEER. EXSE, HEEHAERN IR
ARR, BSEHMNEE.

FX, BRAEBEHAN, BT REETHNEEAT
RE

RUTARYI T BETRIFHNE, BEIREIE N AMT LRI R FF
REFENDME DTN RFNIERZILIETER
BN TRFFESR, RRETmignES&t.

£t, MEWTEMPEFIZERRLOKXN/ BES
1, BIREEHHAN

E—NRFNIBUEMESRNINT, =ESHMEERE
EMERES BRI ST RRALBEME R, XHF
M ER AN ENMREAELLNEER. HERNA
BN ERNET R AR REEN EMEL. FERK
. ENMENTRELFEFNNAENTENAFE
KEEMEX.

F\, BAZTHEAFA LI, BRIMBEAMREN

BHZ TN BEME XN MHTRERA. £HKE
H, TEREE. Ao MY EMRENIIRES; &
HXMEREE, BEEHASENIBEERERERAA
MEF#. THEHFMIETRMNENEL=E. 40
RATEEFAER TR HITES, REALZE, H1T. 57

TUREHHBMA. Wik, BHERNMENTEEE
RKIRFH.

creation by understanding the inter-linkages with its
neighboring cities in the region and the international
GVCs in which its industries are integrated. Global
network nodes, as a form of agglomerated economic
geography, accelerate upgrading of industrial
composition and reshape spatial structure by fostering
city and land development in nodes areas, which
creates density, reflects economic competitiveness and
reduces energy consumption.

2. Concentrate demographic and economic density
in “spikes” in order to reap maximum agglomeration
economies and minimize environmental loads.

Concentration of economic activity in particular locations
allows for economies of scale, better communications
and innovations among business entities, better
productivity and more growth. On the other hand,
urban density is preferable to urban sprawl to minimize
pressure on resources. Spikes of urban density
connected by transit also increase energy density and
reduce GHG emissions.

3. Connect with dense street patterns and intra urban
transit networks with high intensity hubs seamlessly
linked to global networks.

Competitive cities display high internal hard and soft
network connectivity (hubs and dense networks both
for physical and communication infrastructure), which
fosters interactions between people and businesses.
Soft connectivity, the city’s social capital, is as important
as hard connectivity. Expansive, integrated transit
networks and transit-supportive development provide
more diverse economic opportunities than individual
transit lines, and can therefore help the region better
weather economic fluctuations. Besides, resilience can
be increased with a full spectrum of streets of various
lengths, width and spans adapted to different speeds
and to different flows. When some connections are
cut, others are created to compensate for the cuts and
maintain the urban system in operation.

4. Articulate density with integration of transportation
and land use and match node value (strategic network
location) and place value to get maximum benefits.

The urban structure is efficient when articulation
at all scales matches transit capacity, that-is when
transportation and land use are integrated. Stations
are nodes in transport networks and stations with
well connected and high frequency transit systems
can create node value, which can bring diverse
agglomeration of economic activities and land uses.
This will increase articulated density, economic
competitiveness and energy density.
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Successful cities are flexible and adapt
quickly to changing conditions. The best way
for developing adaptive and dynamic cities
is to foster emerging properties from simple
rules while letting the market increase the

complexity.

5. Enhance city livability and image with place making
and public realm.

This will create a clear and unique cultural identity
that can evoke the people’s recognition and devotion
for the city. The promotion of rejuvenated urban
images involves mobilization of diverse policy
tools and resources including, among others: the
preservation of architectural heritage sites; flagship
property developments aiming at enhancing city-
centre landscapes; and the hosting of major cultural,
entrepreneurial and sport events. Place marketing
considerations, in that respect, are now viewed as a
fundamental factor, guiding the development of places.

6. Set simple rules and let the urban system evolve
under market forces.

Successful cities are flexible and adapt quickly to
changing conditions. The best way for developing
adaptive and dynamic cities is to foster emerging
properties from simple rules while letting the market
increase the complexity.

7. Scale the size distribution of amenities and jobs
within the city structure to ensure general accessibility.

In a competitive and resilient city, the spatial distribution
and the intensity of connections obey a scale-free
distribution. It is in assimilating the fluctuations that
an urban system becomes more complex. A complex
system made up of coherent subassemblies has a
greater ability to evolve and adapt quickly to change,
accident and fluctuation. Adaptability has crucial
implications on economic competitiveness and climate
resilience.
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8. Diversify and mix land uses with a very fine grain
and ensure flexibility of uses.

Fine grain diversity refers to mixed use at the
neighborhood and block scale. At the neighborhood
scale, it refers to a mix of residential buildings, offices,
shops, and urban amenities. At the block and building
scale, mixed use consists of developing small-scale
business spaces for offices, workshops, and studios
on the ground floor of residential blocks and home-
working premises. Fine grain mixed-use development
shortens journeys and promotes transit/walking/cycling
and adaptive re-use of buildings. As such it widely
contributes to urban competitiveness and resilience.

Spatial planning implementation at 3
scales

IPCC report identifies three geographic scales for
intervention: (1) Macro - regions and metropolitan areas;
(2) Meso — sub-regions, districts, and corridors; and (3)
Micro — neighborhoods, streets, blocks. At each scale,
comprehensive land-use and transportation plan can
provide opportunities to envision and articulate future
settlement patterns, backed by zoning ordinances,
subdivision regulations, and capital improvements
programs. Plans at each scale must be harmonized and
integrated.

At regional and metropolitan scale, IPCC supports
first the implementation of regional spatial plans to
envision and articulate future settlement patterns (e.g.,
a multi-centered, or polycentric, urban form). These
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plans aim at defining where and when different types of
development are allowed or not. In polycentric plans,
sub-centers often serve as building blocks for designing
regional rail-transit networks. Polycentric metropolises
like Singapore, Tokyo, and Paris have successfully linked
sub-centers with high-quality, synchronized metro-
rail and feeder bus services. Second, IPCC promotes
urban containment strategies that encourage cities
and their peripheries to grow inwards and upwards,
not outwards. They can also contribute to climate-
change mitigation by creating a more compact, less car-
oriented built form as well as by preserving the carbon
sequestration capacity of natural and agricultural areas.
Third, IPCC highlights the importance of regional jobs-
housing balance.

Sub-regional and district scales capture the spatial
context of many day-to-day activities, such as going to
work or shopping for common household items. IPCC
supports corridor growth management plans to link
land development to new or expanded infrastructure
investments. Both land development and transport
infrastructure need years for implementation, so
coordinated and strategic long-range planning is
essential. This strategy relies on transit-oriented
corridors, with traditional (compact, mixed-use,
pedestrian-friendly) developments physically oriented to
a transit station.

Community and neighborhood scales are where
activities like convenience shopping, socialising with
neighbours, and walking to school usually take place,
and where urban design approaches such as gridded
street patterns and transit-oriented development
are often targeted. IPCC report insists on the need
for urban regeneration and infill development, on
revitalizing and regenerating traditional urban centres
by developing car-restricted districts.

Policy, land-use regulation and market
based instruments for low carbon cities

Some spatial planning policy instruments intervene in
markets to correct market failures while other work with
markets, aiming at shaping behaviors through price
signals or public-private partnerships. Interventionist
strategies can incentivize sustainable development,
through zoning bonuses or property tax abatements.

Land use restrictions aim at specifying which type of
building, such as residential, retail or office, or a mix of
uses, may be built on a particular parcel. In European
countries, mixed-use development is encouraged.
Chinese zoning practice on the contrary consists
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in dedicating large urban areas to a specific use
only: offices in business districts, shops and malls in
commercial areas. This zoning leads to higher travel
distances and high transportation energy, to congestion,
and to oversized transit capacities dimensioned for
peaks.

Density regulations specify minimum and/or maximum
permissible densities in terms of number of residential
units, floor area on parcel, or restrictions on building
height or mass. Regulatory plan formats in China
prescribe indicators for each block, zoning laws,
and maximum/minimum requirements for building
coverage, green ratio and setbacks. They limit
severely urban form and constrain planners to design
superblocks with massive tall buildings non-aligned on
streets in order to keep a minimum FAR. They should
be relaxed to allow an evolution in block form.

Design regulations must be used to promote pedestrian
and bicycle Site-design requirements must require
buildings to face the street. Local regulations in China
impose setbacks that are too large. In recent years,
some cities have imposed setback requirements as
large as 40 meters or more for primary arterial roads.
This favors private car driving and is unfriendly to
public and non-motorized transport. Many American
cities are eliminating their setback requirements and
replace them with “build-to” lines—where buildings are
required to be close to the sidewalk to favor active and
vibrant streets and promote walking and cycling.

Market-based instruments use taxation and pricing
policies to shape urban form. A variety of market-based
instruments can be introduced to correct these failures.
Under a land tax or split-rate tax, a higher rate of tax is
levied on the value of the land, and a lower or zero-rate
on the value of the buildings and other improvements.
This variant of the property tax promotes compact
urban form through increasing the capital to land ratio,
i.e. the intensity of development. Other market-based
instruments to shape urban form include development
taxes and increase in fuel taxes and transportation
costs.

Towards more energy efficiency,
social inclusiveness and economic
competitiveness

Sustainable and successful cities display high levels
of density, accessibility, diversity and mixed-use.
Market-based and land use regulation instruments are
among the key strategies supporting the emergence
of sustainable urban forms. These instruments are
recommended by IPCC and by China Urbanization
Study report produced by The World Bank and China
State Council DRC for Chinese Prime Minister. This
reform package enters in implementation stage
through pilot city projects. Urban development in China
must follow the recommendations of these reports
to direct China urban development towards more
energy efficiency, social inclusiveness and economic
competitiveness. @&
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Sustainable and successful cities display high
levels of density, accessibility, diversity and

mixed-use.
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Research and Application of Large Reheat-type
Unit Heating Transformation Technology Directly Using
High-Temperature Circulating Water

NI ROPLEH B K
A PERAE B A WE S5 M

HREFEARBERQRLERSAA KR
Xiewei Cheng, Huadian Power International Corporation Limited, Shandong Branch

1 IMBMRERSENX

Bal, HETLTIWAMRECNELRANS, BE
BHHLZRMARBEFFNZE, HRERMERER
W, AAEHERFEEK, MERNERATARER
A 2 B R A R E AR PR A B R o

B EFREDRNE RS BRE TS RHRM 135MW
300MW ERMARFIEAE, RERERE, RUTREREAR
BUERE LT REBANAILBRELRNEEREFE
BB KB ARBUE, SEI T B SRR R K
AT, FHAHARERTS TRAE TRNREE,
ARFERNBERRNEN. ARERAFNAREFRAN
HERBEKEERR, TLUARBRANARTHRER, 12
BTHARCLZRLENHEERXENTEENRE, @
RS T RBRIRT OEIRARRER, 5T HARTIH
AL

2 BYRERRASUSEIR NS

RV ARRK AR AREIER S ARIHEDRED, U
FRESMHEPRE, MRSEHRKEEHRARAR, &
WERRRERRKNERN, EWTEFKILRIRE.

2.1 IR EEMRR G TIERE

EXREH, NESEEHATIRETH, FAKERRE
FKRRBREIET, BHRKRAVBREAMBIIREILR
RERKEMBIRKEEE, ERFH - ARMBER
K REMEZL. ATEHFKRERRK, BEAB/EELF
% 30 ~ b4kPa, RIEFHRBEE EFAE69 ~83C (&

1 Project research background and
meaning

At present, our country is in the accelerating
development period of industrialization and
urbanization. With the development of the city and the
improvement of people's living-conditions, heating area
and heating capacity increase continuously, thermal
load requirement grows endlessly, while the traditional
heating mode cannot meet the residents’ requirements
of heating quality and the requirement of environmental
protection on reducing emissions.

In Huadian Power International Corporation there are still
a lot of 135MW and 300MW grade straight condensing
and extraction condensing units, which were put into
operation in the early days and have higher energy
consumption,. It is imperative to deepen the energy
conservation transformation technology. The large
reheat-type units that implement low-pressure-cylinder
dual-pressure dual-rotor swapping circulating water
heating transformation technology has realized that the
cold source loss of steam turbine is zero in the period
of heating, the heat consumption rate in non-heating
period is not higher than that of in the original working
condition of simple condensing steam and the purpose
of reducing the units’ coal consumption greatly. This
project mainly focuses on using high-temperature
circulating water of large Reheat-type Unit for heating
directly, which can meet the demand of large heat
load, ensure the reliability and quality of the residents’
heating, improve the thermal cycle efficiency of large
heating source factory at the same time, and promote
the technological progress of heating industry.
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Figure 1 Sketch map of circulating water heating system of 300 mw unit
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2 Introduction of circulating water direct
heating transformation technology

Extraction condensing unit circulating water heating
technology tries to improve the turbine exhaust steam
pressure, to get higher exhaust temperature, thus
improving the temperature of circulating water to supply
heat users, which meets the demand of residents’
heating, and, at the same time, recycles circulating
water cooling source lost.

2.1 Working principle of the circulating water direct
heating system

In the heating period, the unit works in the high back-
pressure heating working operation. The original cooling
column and circulating pump aborts, circulating water
system switches to the circulating water circuit of hot
water pipe network set up by circulating pump in heating
network, forming a new “excess heat-heating network
circulating water" heat exchange system. Due to the
reduced circulating water flow, the flow rate of circulating
water decreases to 6000~10000 t/h; condensing steam
back-pressure goes up to 30~54 kpa; low pressure
cylinder exhaust temperature (corresponding saturation
temperature of back-pressure) increases to 69~83 T .
After the first heating through condenser, heating network
circulating water temperature rises from 60°C to 66~80C
(the above parameters varies according to the unit
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B 2 135MW A4 3.
Figure 2 Pictures of the new and the old low-pressure rotor
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capacity and heat load). Next, after pressurizing through
heat circulation pump, the heating network water is sent
into the initial station heater to complete the second
heating, which will generate high-temperature hot
water and is sent to heat users to meet their heating
needs. The High-temperature hot water then returns
to the condenser after cooling, which constitutes a
complete circulating water cycle. When the unit works
in the working condition of straight condensing, heating
network circulating pump and network heater piping exit
operation; the original circulating water system restores
operation. Circulating water heating system of 300 mw
water cooling unit is shown in Figure 1.

To review the development process of circulating water
direct heating technology, it can be divided into the
following three stages.

2.2 The first generation of circulating water direct
heating transformation technology

The first stage of the circulating water direct heating
transformation technology applies to the units of
small capacity and low parameter entirely, which
generally refers units below 50 mw, under high
temperature and high pressure steam parameter.
Most of them are transformed by straight condensing
and extraction condensing units. The characteristics
of these units are: the steam parameters are low; the
technical characteristics of the unit, such as vibration
characteristics and expansion characteristics, are
simple. Technological transformation characteristics
are: Conducting pressure-bearing transformation on
the original condenser; installing water spray cooling
device in cylinder exhaust port, to reduce the exhaust
temperature of the cylinder.

2.3 The second generation of circulating water direct
heating transformation technology

The second stage of the circulating water direct heating
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Figure 3 Sketch map of the low pressure cylinder flow part
of 300 mw unit
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It heats directly using circulating water; makes
full use of the cold source loss, improves
the efficiency of the cycle, and creatively
enhances cycle thermal efficiency of large
reheat-type condensing steam unit from 43%
to above 90%, playing an exemplary role for

traditional unit energy saving reform.

transformation technology transforms from medium size
condensing steam turbine, which generally refers reheat-
type units with grade 135~150 mw, using ultra-high
pressure parameters. These units possess a number
of features: multi-cylinders, longer shafting, floor-type
bearing, the technical characteristics of the unit, such as
vibration characteristics and expansion characteristics,
are more complicated.

135 mw grade unit circulating water direct heating
transformation key technical characteristics are: (1)
Using dual low-pressure rotor switch technology. High
back-pressure low pressure rotor is used in the heating
period, and the original condensing low-pressure rotor is
used in non-heating period, which are interchangeable.
(2) Using the new type high strength integrally shrouded
blade to improve the high back-pressure of low-pressure
rotor running safety. (3) Condenser is enhanced
renovation to meet the condenser double operation
mode of the safety requirements.

The second generation of circulating water direct
heating transformation technology is applied in Huadian
Shiliquan Power Plant 135 mw unit high back-pressure
transformation successfully, and the new and the old
low-pressure rotor are shown in Figure 2 respectively.

These two units’ successful implementation of high
back-pressure transformation became a model of
135MW circulating water direct heating technology.

2.4 The third generation of circulating water direct
heating transformation technology

The third stage of the circulating water direct heating
transformation technology conducts high back-press
transformation of large reheat-type condensing steam
turbine with grade 300 mw, using subcritical or even
supercritical parameters.On the basis of the second
generation of heating technology reform, to investigate
more than 300 mw unit characteristic of the technical
problems, including commonality transformation of dual
low pressure cylinder, reconstructing of low pressure
cylinder bearings, expanding the running scope of the
variable condition of water-feeding pump turbine and
using high temperature resin in condensate polishing
treatment system.

Nowadays, the third generation of circulating water
direct heating technology has successfully been used
by Qingdao Generating Company to complete the
transformation of high back-pressure heating of 300
mw units, the optimized flow of low pressure cylinder is
shown in figure 3, which provides heating directly using
circulating water, which meets the demand of large-area
heating of residents in the Qingdao city.
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Large reheat-type unit heat directly using circulating water enlarges the heat capacity,
successfully solved the contradictions of the urban growing demand for heating and relative

hysteretic heating unit capacity, and meets the demand of large-area heating of residents in the
big city. It also reduced the total coal consumption as replacing the small heating boilers, and the

coal emissions at the same time of energy saving.

(@) BILARMAGSRELBERER, REMHRPES
FARFERE, BBRT 300MW A1 £H fit P B Ji 41T [ L i =Xk
Airm LBSIENARENT S RNMANEARER.

(6) R IITAKE AR EFRBRTE, ¥ ATHK
RARVETFMETRNEMERE, BRT 300MW HlHLZ%
KEFRBNSEELR TH AT ERHER.

6) MFIFRE~PESENE, REKEKELERRS
BEIATHLESERA.

4 BMKEFHASGSEIR
BT BERD A RS
135MW HIAAE S iR, ENALEER 52.36kPa i, HIf
EH 110.03MW; Ty K 3723.806kJKW.h, % EaIEHE
FEZE 139g/kWh; SRS TTAFREL 4.8659 7,

300MW HLEA R ABGE R, ENELEE N 549KPaRy, &
B AT 9 230.4MW; AR k35 10250h B, BEHEE 1R
460.2MW; 1 4B $AFE R A 3707kJ/KW.h, EIR R X
97% LA £, REIRFEN 139g/kWh, SPHRATHARE
=/ 6.46 Fl.

ALBRANAFIRBIKEERR, FATREEE, &
TR T AR KRB R ER AN AR EENT
WEHFE, BE T ARETRARRNBERRERK,
H BN AR T R RS REOEREE, TR
BIRY, BT RIS R HE

135MW HlEtAMIERR, SEFMETRIRHEHREX 159.9 7
HE, FHEMARMEI 399.75 FEXK, WEHRH /MR
SRk 140 &, BEFTARERLN 3.61 T, FETAR
A 8.4759 T, D> S ALERHERL 1877.41 I, AR
SLPIHER 593.313 i, RHEZ & LR 21.95 T,

3 Innovation point of circulating water
direct heating trans formation technology

3.1 Developing large reheat-type unit circulating water
direct heating new technology originally

It studied the circulating water direct heating technology
of condensing steam turbine of high power, high
parameters, which marks a beginning of low-pressure
cylinder, dual back-pressure, double-rotor swap, heating
transformation of the large reheat-type unit, and has
successfully obtained several national patents.

3.2 Exploring new ways to increase the cycle thermal
efficiency of large reheat-type condensing steam units
substantially

It heats directly using circulating water; makes full use
of the cold source loss, improves the efficiency of the
cycle, and creatively enhances cycle thermal efficiency
of large reheat-type condensing steam unit from 43% to
above 90%, playing an exemplary role for traditional unit
energy saving reform.

3.3 Developing the core technology of the "low-
pressure cylinder, dual back-pressure, double-rotor
swap, circulating water heating transformation”

(1) It developed a new type of rotor, which is suitable
for the working condition of low-pressure cylinder
high back-pressure, and solved problems such as:
the shafting stability, low-pressure end level exhaust
steam vortex blower, and changes of dynamic and
static clearance caused by low-pressure cylinder body
expansion.

(2) It studied the rotor exchange technology to solve the
swap problem of the new and the old low-pressure rotor.
Through the optimization design and modification of the
internal cylinder, the new and old low-pressure rotor can
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Figure 4 Condensate water temperature operation system with
heating and condensing dual mode

use the same low-pressure cylinder of 300 mw.

(3) The newly developed condenser unit solved the
problem of condenser cooling tube bundle caused
by working condition of high back-pressure, shell
expansion, and the problem of strength to ensure the
running safety of condenser in the heating period.

(4) By adjusting the bearing elevation and low pressure
cylinder flow space, installing bearing sheath and other
technical measures, it solved the technical problem
of temperature rising and vibration increasing caused
by the elevation up of original low-pressure cylinder
bearing.

(5) Through research and design of the new rotor and
the relevant department of water-feeding pump turbine,
it expanded the running scope of the variable condition
of water-feeding pump turbine rotor. It solved the
problem that the output of water-feeding pump of 300
mw steam turbine is insufficient in the condition of high
back-pressure.

(6) It researched and promoted the domestic medium-
pressure high temperature resin, ensuring the
condensate polishing treatment system can be put in
service proactively in the working condition of high back-
pressure.

4 The energy saving and environmental
protection benefits of circulating water
direct heating transformation technology

After conducting heating transformation of 135 mw
units, when the unit back- pressure is 52.36 kPa,
electrical power is 110.03 MW; the average heat loss
rate is 3723.806 kJ/kW.h; coal consumption of power
generation drops to 139 g/kW.h. About 4.8659 ten-
thousand tons standard coal can be saved after
transformation in each heating season.

After conducting heating transformation on 300 mw
units, when the unit back- pressure is 54.9 kPa, power
load is 230.4 MW; When the admission of unit is 1025
t/h, the heating capacity is 460.2 MW, the unit heat
consumption rate is 3707 kJ/kW.h; cycle thermal
efficiency is above 97%; coal consumption of power
generation is 330 g/kW.h, and about 6.46 ten-thousand
tons standard coal can be saved in each heating
season.

Large reheat-type unit heat directly using circulating
water enlarges the heat capacity, successfully solved
the contradictions of the urban growing demand for
heating and relative hysteretic heating unit capacity, and
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Large reheat-type unit circulating water direct heating saves energy deeply, meets the heating requirement
of the residents of large area, improves the quality of the residents’ heating, and has broad application

prospects and high popularization value.

meets the demand of large-area heating of residents in
the big city. It also reduced the total coal consumption
as replacing the small heating boilers, and the coal
emissions at the same time of energy saving.

After heating transformation of 135 mw unit, it can
provide 1.599 million GJ heat to the city every year
and increase heating area by 3.9975 million square
meters, which can replace 140 sets of small heating
boilers. It can save about 36100 tons standard coal
every year. It saves 84759 tons standard coal, reduces
sulfur dioxide emissions by 1877.41 tons, spares
nitrogen oxide emissions by 593.313 tons, and cuts
down about 219500 tons carbon dioxide generally.

After heating transformation of 300 mw unit, it can
increase 4 million square meters heating area, and
provide 1.23 million GJ heat to the city every year. It
can save about 28300 tons standard coal every year.
It saves 92900 tons standard coal, reduces sulfur
dioxide emissions by 2933 tons, spares nitrogen
oxide emissions by 883 tons, and cuts down about
219500 tons carbon dioxide generally. Environmental
protection and social benefit are remarkable.

5 Application
and development prospects

The successful development of large reheat-type unit
dual back-pressure dual rotor swap circulating water
direct heating transformation technology, initiated
by Huadian Power International Corporation, makes
new technology breakthrough in the domestic large-
scale heating transformation, and opens a new route
for heating transformation. This technology has been
awarded the second prize of China Electric Power
Science and Technology Progress, a first prize of China
Huadian Corporation Science and Technology Progress.
Also, we have applied for 15 invention patents ( one
has been authorized) and 16 utility model patents
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Figure 5 Low pressure cylinder back pressure rotor

exchange energy saving system of circulating water heating

(three of them has been authorized) (please refer to
Figure 4, figure 5). The successful transformation of
135 mw and 300 mw circulating water direct heating,
marks the maturity of the second and third generation
of circulating water direct heating transformation
technology, and plays a good demonstration effect.
By now, in the power grid of the Shandong area and
the surrounding provinces, seven sets of 135 mw,
150 mw, 300 mw grade units have completed dual
back-pressure dual rotor swap circulating water direct
heating transformation technology. Large reheat-
type unit circulating water direct heating saves energy
deeply, meets the heating requirement of the residents
of large area, improves the quality of the residents’
heating, and has broad application prospects and high
popularization value. @@
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Solution to Fully Recycle Urban Construction Waste
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The Bikeway, Bogota, Colombia
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The Cheonggyecheon Ecological
Rehabilitation Project, Seoul, South Korea
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Strong Strength of the Green Revolution

- cascade combined of heat pump and power generation
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During the High-level Dialogue on Sustainable Cities, Transport and Tourism & Global Forum on

Human Settlements 2014, the Bikeway, Bogota, Colombia was given the “Global Human Settlements

Award on Sustainable Culture” because of its the perfect integration of green mobility, sustainable

culture and inclusive society. Here we present to our readers a comprehensive and in-depth display of

the Bogota Bikeway to provide reference to other cities.

A

1[ i

The Bikeway, Bogota, Colombia

PN EFFRS L E

“ESIXBITEE” BT

CHEABITEE” GRT 1974 F, MIREENRET
RBITHAETE, RNERY K. FRETRME T
RRRFIRENRT . 40 FF, CEARN YHBBRFED
PR AHBENE AN ERENED. SEARM
AXEE, —FERF 64X, KX 1136 AEMNERERS
WA, REME 140 AAERMBITEE, EH68.3%H
WHITESE, 28.6% ABMETITE, 25% ARBELF
&, 0.7% AEMEEREARX. §FL 7500 FEREE
XEAHRBETRNAFLGER), LME AFINEF. B
WKFIH. EHNBEZURLAREES.

Brief Introduction

The Bikeway was born in 1974 as a citizen initiative
for the recovery of public spaces for citizens on bikes
and against the proliferation of vehicles, environmental
pollution and the lack of recreational facilities in the city.
40 years later, it is an ambitious public policy program
of the local government, and the scenario of greatest
social inclusion in Bogota. Every Sunday and holidays,
64 days a year 113,6 Km of roads are closed to
vehicle traffic and give way to the 1,400,000 users of
bikeways, of which 68.3 % are cyclists, 28.6 % joggers
or walkers, 2.5 % roller skaters and 0.7 % do other
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MAPFZEHE S NN, AAMARTE. 4975 500 &
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MEZ IR R XIFR.

1976 5, FERNBUTIEERRLEEIEATAMBT
ELH. BF 687 H, B 566 F1567 WAELSHIAE
2 EEABITEER REESCHEATEERESEMU
ERMEKE. QRBTEENESMENBITEERME
ERERINE, LLIEBFAXERRA. REMBITEE, M
B SERM “BITENE" , BRNAETURZHA ‘B
THEEE .

types of physical activity. Annually 75 million users are
experiencing different sustainable activities of human
and animal welfare, recycling, marketing and pedagogy
and civic education.

The Bikeway is the longest running and most extensive
sustainable community practice in Bogotéa. For the
people of Bogota, the Sunday bikeway represents
a significant change from the aggressive, sedentary
and polluted megacity of Latin American reality, an
experience that lets you build and nurture the collective
imagination of a sustainable city, in which the human
being, cyclist, pedestrian, urban athlete, is reaffirmed
against the car, expressing himself in public spaces
through sports and recreational activities.

Long before different governments of Bogota integrated
the concept of sustainability into their policies and
programs, Bogota's Bikeway pioneered in affirming
the place of the bicycle against the car in the city,
raising the issue of air quality, as well as the need for
recreation and physical activity for all people. Today it
converges perfectly with the District Development Plan
2012-2016 “for a Humane Bogota”, which aims to build
a sustainable city and comprehensively articulated
around three axes: 1) combating segregation and
discrimination, 2) mitigation and adaptation to climate
change and land use around water resources, and 3)
strengthening the public finances. The bikeway, as an
inclusive, sustainable and public policy, is one of the
icons of the humane and sustainable Bogota.
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The background and development
process

The first Bikeway took place on December 15 1974 and
this was the first time when Bogotanos were able to take
to the streets and enjoy spaces free from motor vehicles.
The Colombian national newspaper El Tiempo referred
to the event as the “Mitin a favor de la Cicla” or the “Rally
in support of the bicycle” and it was organized by a
non-profit group called “Procicla” and the Department
of Transit and Transport. The two main roads in the city,
the Carrera 7 and the Carrera 13 and the streets in-
between in the center of the city were now for bicycles
only for three hours between 9am and noon. Some 500
Bogotanos participated, voicing their concerns about
the proliferation in motor vehicles, the pollution and the
lack of recreational options in the city.

In 1976, the Bogota City Hall identified and nominated
certain strategic roads for the exclusive use of
pedestrians and cyclists. On June 7 in the same year,
Decrees 566 and 567 were passed to create “Las
Bikeways”. These decrees were the foundation for the
Bikeway depending on the use. The idea was to create
a Bikeway only for bicycles for a specific amount of time,
just like the Sunday and Public Holiday Bikeways of
today, and so called “bicycle tracks” for continual use,
which we would call a “bicycle lane” today.

The decree paved the way for the Bikeway to begin
on June 10 1976 and there were four routes, Sailtre -
Ciudad Universitaria, Olaya - El Tunal, Parque Nacional
- Funicular and the Circuito del Norte.Over the years
the Bikeway has evolved, incorporating important new
initiatives in the 1980s and coming into its own in the
1990s. Presently the Bikeway alter 40 years of evolutions
now extends over 121 km. The Bikeway runs through
17 of Bogota’s 20 districts and does not cover the
areas of Rafael Uribe, Sumapaz and Barrios Unidos.
However, this last district is connected with the bicycle
lane network. The Bogota Bikeway currently takes place
on Sundays and Public Holidays beginning at 4am and
night rides begin at 3pm.

The Bikeway has been host to various national and
international events, more than 26 different athletic
events are held along its length including the Bogota
Half Marathon. There are also themed Bikeways such as
during the month of the children, mother’s day, father’s
day, for pets, friendship day, Bicycle and Pedestrian Day
amongst others. To date, there is a marked increase in
the day to day usage, year after year. The busiest day
in its history was January 27 2013 when an estimated
1,928,000 people participated and the night ride during
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The Bikeway is the longest running and most extensive sustainable community practice
in Bogota. For the people of Bogota, the Sunday bikeway represents a significant
change from the aggressive, sedentary and polluted megacity of Latin American reality,
an experience that lets you build and nurture the collective imagination of a sustainable
city, in which the human being, cyclist, pedestrian, urban athlete, is reaffirmed against
the car, expressing himself in public spaces through sports and recreational activities.
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the Bogota Summer Festival on August 6 which had
2,900,000 participants.

The challenges during the
implementation and effective measures
that have been taken

The challenge of success and massive
participation: Changes were made to the routes after
analyzing and identifying the different types of people
using the Bikeway and their behaviour. Based on the
findings, changes were made to connections from north
to south, priority was given to parks and then sports
areas and finally for tourist attractions, architectural
monuments, cultural and historical locations in the city
with the aim of making the circuits more structured and
organized.

The innovations of the Practice

Introducing new services: The relaunch of the
Bikeway in 2006 marked the beginning of a new phase
in the program with a variety of new services for the
user- Amongst these were the new stalls (offering
food and drink, bike workshops, sports stands and
information points), places to care for pets, exercise
areas, extreme sports and kids areas amongst others.

Citizen commitment and participation: Citizen
participation was and has been an essential part since
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the beginning, leading this activity and who have been
defending it year after year. We stress that this has led to
the generation of groups of bicycle users and behaviors
that have created changes up to the point of making
social controls of the bike path, demanding of its users
cultural behaviors appropriate with public spaces and
respecting general and specific rules. This has also
led to generating a bike culture that encourages the
use of bicycles as the best weekly option for moving
long distances, either for transportation or recreation,
considering that the city is bigger each time and requires
social change, in which the city can be visualized in a
different way.

The green and environmental-friendly
features

A culture of sustainability: The bikeway of Bogota
is the most extensive recreational and linear park
program in the city, the system restricts vehicle traffic,
securing and changing its use in favor of pedestrians,
cyclists, skaters, walkers and general users, allowing
for a transformation of the city during 7 hours in a
way that positively impacts the environment, quality
of life and welfare of the people. It strongly links
environmental issues with recreational, sporting,
cultural, educational practices, and also public health
and civic participation, offering a holistic vision of
urban sustainability.
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Air quality: Beyond its strong social and symbolic
meaning, the Bogota bikeway clearly contributes to the
improvement of air quality in the Colombian capital.
A pilot study that measured exposure to particulate
matter (PM10 ) during 2 days along a segment of
the Bikeway in Bogota, showed that PM10 was 13
times higher on a regular day of the week ( 65g/m3 )
compared with Sunday ( 5g/m3 ). This decrease could
be the result of replacing 4,865 vehicles during the
regular week day by 3,797 people during the Bikeway
day, and the effect of a lower volume of vehicular traffic
usually on Sundays. "Sarmiento OL, University of Los
Andes, 2010.”

The social benefits

Public health: A study undertaken by the Universidad
de los Andes showed that for each dollar invested in
the Bogota Bikeway represented a saving of 3 dollars
in health expenditure due to physical activity totally an
annual net saving of 13 million dollars.

Social inclusion: The Bikeway helps to mitigate the
socio-spatial segregation resulting from the enormous
social and economic inequalities in Latin American
cities. It is a space for all classes (with over 50% of users
from the middle class and a growing share of lower
classes), for all generations and ethnic communities,
including traditionally marginalized groups such as
LGBTI people.

Opportunities for informal workers: around the bikeways
a dynamic transition is taking place toward the formal
economy for currently around 147 mobile food and
beverage vendors, 32 mechanical (cycle- workshops),
and 18 dealers of bicycle accessories.

Public-private partnerships: Currently the bikeway
is a program that works inter-institutionally for joint
development within the public sector: Department of
Transport, Department of Health, Bogota’s Transit
Police, the National and Metropolitan Police, the Urban
Development Institute, the Public Transport System
- Transmilenio, Department of the Environment, the
local administration authorities. In turn it has private
partnerships that provide material resources and provide
support for the Bikeway program among companies
such as: Porvenir, Coca Cola, Insurance Colpatria.

At the same time it serves as a space of economic
use between the private and public sectors, so that
companies of large private and public brands can be
activated, contributing to the maintenance and support
for the bikeway and develop strategic allies.
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The Bikeway also forms part of a network in which
production, the economy, welfare and the environment
all play a part, which is inclusive for all individuals,
such as school volunteers, research universities,
bicycle clubs, the police with prevention and citizenship
awareness campaigns and of course bike riders as a
means of transport.

Human resources and logistical aspects

For the smooth running of the Bikeway the
following people are required each Sunday:

A general coordinator

200 Bikeway coordinators

20 route guides and special programs

5 technical coordination and operative professionals
40 drivers

170 operators

450 Trainees

500 Social workers

300 vendoras

Additionally the Local Health authorities and Transit
Police are involved.

In terms of materials:
On average 40 trucks

1 pickup, 700 separators,
6000-9000 cones

5km of security tape

500 direction signs

The total cost of the Bikeway is two million dollars a
year, which is assumed 90% by the local government of
Bogota and 10% by the private sector.

The inspiration to other cities

The Bogota Bikeway has served as a model for several
countries and over 30 cities worldwide. With recent
visits from: London, United States, Japan, Venezuela,
Canada, Russia, Puerto Rico and Denmark.

This good practice aims to solve city problems that exist
in the cities of Latin America and is consolidated as an
example of recovery of public space for countries where
cycling is not institutionalized as in Bogota.
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Bogota was the headquarters for the Fundacién de las
Bikeways Recreativas de las Américas on Saturday
November 13 2005, during the first international
conference for Bikeway organized in Colombia in a joint
effort along with the Organizacién Panamericana de la
Salud (OPS/OMS), el Centro de Control y Prevencion de
Enfermedades (CDC) and a community promoting the
use of non motorized vehicles and sustainable urban
development.

The comments from other organizations
at home and abroad and the media; The
honors/awards received

In 2003 the Bikeway has been recognized in 2003
by the Administrative Department of Public Services
(a government body) as the most recognized and
successful program.

The WHO, the network for physical activity in the
Americas have bestowed the highest praise on the
Bikeway saying that it helps Bogota to be the most
active and healthy city in the Americas.

The District Ordinance 386 2009 on Heritage declared
the Bikeway to be of social, recreational and sporting
interest.

Amongst the world’s different Bikeways, Bogota’s is the
most internationally recognized in promoting physical
exercise, sports, fun and a healthy use of free time and it
has become a driver in the local social economy as it is
an example of an inter-institutional project which has the
Local Bogota Government at the helm, promoting the use
of the bicycle as an alternative method of transport and
ensuring that future generations enjoy a healthier lifestyle
in a more human and friendly city. @
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The Cheonggyecheon Ecological
Rehabilitation Project, Seoul, South Korea
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Because of its technology of cascade combined of heat pump and power generation, Huadian Electric
Power Research Institute was awarded as the Global Human Settlements Model of Green Technology
at the Global Human Settlements Award Ceremony 2014 which was held in the National Museum
of Colombia on 11 August 2014. The jury’s comment was “a model of green technology opens the
pathways to sustainable energy production and consumption”.
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Strong Strength of the Green Revolution

- cascade combined of heat pump and power generation
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EEBREB DRZH R China Huadian Electric Power Research Institute
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|n China, the energy structure that coal is the main
energy will not change within short time. About 40%
~ 60% heat of the total input energy of the thermal
power unit is exhausted directly, and about more than
30% of it is the exhaust condensation heat of steam
turbine. It is difficult to use this part of heat, and the
general of it is discharged into the air directly, causing
huge loss of energy. In addition, in the process of
thermal power generation, large amounts of CO,,
SO2 and other harmful substances are produced,
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Inside of heat pump house (view of heat pump unit)

aggravating the atmospheric pollution and making
a serious threat to the ecological environment of our
country. On the other hand, with the rapid development
of our country's economy and the accelerating pace
of urbanization, central heating cannot meet the fast
increasing demands of heating that still exists in most
of Chinese large and medium-sized cities. In this
situation, some places have developed the small coal-
fired boiler rooms blindly, which caused the serious air
pollution in those cities. Therefore technology solutions
with energy conservation, environmental protection and
high efficiency multiple effects needs to be developed
urgently.

Strong strength of the green revolution

The traditional technology cannot use the condensing
heat of thermal power plants directly. Technology of the
cascade combined of heat pump and power generation
creatively introduces absorption heat pump, which can
effectively recover heat from steam turbine exhaust and
heat circulating water of heat supply network, meeting the
residents’ heating demand and improving the residents'
quality of life. The technology apply a relatively mature
theory of energy cascade utilization to thermal power plants
heating system masterly, formulate the corresponding
control strategy, and make the power plants' main systems
or equipments run in the most matching condition,
improving the power plant heating capacity and energy
utilization efficiency greatly in the condition of without
increasing coal consumption and pollutant discharge, and
without affecting the operation of units.

This technology is widely recognized by agencies and
media at home and abroad. It has obtained more than
ten authorized patents, was featured by over 20 related
articles, and has gained a lot of honors, such as Best
Practice in Global Human Settlements Award of Green
Technology, Third Prize of National Energy Administration
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Science and Technology Progress, Third Prize of Beijing
Science and Technology Progress, Third Prize of China
Electric Power Science and Technology Progress, First
Prize of China Electric Power workers’ technological
achievements, First Prize of China Huadian Corporation
Science and Technology Progress.

Characteristics of the green revolution

Technology of the cascade combined of heat pump
and power generation is in conformity with the concept
of sustainable development of the United Nations,
providing effective ways for the global cogeneration
career and achieving the goal of "energy conservation
and emissions reduction" and "build a resource-
conserving and environment friendly".

WE B shE Outside of heat pump house

O Reducing coal consumption and improving energy
efficiency. This technology can recover low-grade
thermal energy to supply heat which will improve
energy efficiency by 80% or more, about 15% increase
compared to the traditional extraction steam heating
way, without adding fossil fuels and affecting the load
and reliability of power plant.

O Reducing harmful gas emissions and damages to

the environment. As the technology can reduce the
burning of fossil fuels, it will reduce the emissions of
smoke, CO,, SO2, NOX and other harmful substances,
which contributes to alleviating environmental stress of
greenhouse gases and PM2.5.

© Reducing water pollution and saving water. Reducing
harmful substances emissions and contributing to the
protection of water resources. Meanwhile, the recovery of
low-grade thermal energy can save water that was taken

away by heat loss.

O Easing the heating tension and improving the heating
quality. Heat pump technology expands the heating
scale and can effectively enhance the capacity of co-
generation unit and heating stability, avoid heating
peak heat supply shortage, and improve the quality of
residents' living environment.
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Solid backing of the green revolution

Huadian Electric Power Research Institute (CHDER for
short) belongs to the pioneer in the field of application of
this technology. It was established in 1956, has approx.
800 staffs, and is a scientific research institutions
and professional technology support organization
attached to China Huadian Corporation. CHDER at
present mainly engages in thermal power plant energy
saving and efficiency increasing, power plant middle
and low temperature waste heat utilization, power
plant desulfurization and denitrification, power station
commissioning and performance testing, distributed
energy generation, water and wind power generation
and other new energy research and technical service
work.

H AR 8 F ¥ A Meeting of technical project review

The responsible department of the technology is
energy utilization technology department of CHDER,
which is made up by high-quality scientific manpower,
covering maintenance, water conservancy project,
civil engineering, technical and economic, electric,
thermal control and heating and ventilation project
etc, including a doctor, 25 masters and 2 specially-
invited professors. Most of the members participating
in this tech have worked on clean energy and thermal
power plant environmental protection for a long time,
and undertaken many science and technology tasks at
the city, province and national level. Tasks have gotten
great attention and support from CHD company. From
March 2010, the team began the work of research and
technical reserves at cascade combined of heat pump
and power generation. In the process of project specific
implementation, it strives to undertake a variety of
technical work, including the scheme making (feasibility
study and design), technical guidance in construction
process, system debugging, operation optimization,
etc, and has accumulated rich experience, laying a solid
foundation for the success of future projects.
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Bright future of green revolution

Currently, the technology has been widely popularized
in the Chinese market. By applying the technology,
there are more than 40 plants in China recovering steam
turbine exhaust steam waste heat, which is used to
increase the residents’ heating area. Domestic coal-
fired power plant low temperature waste heat utilization
technology is developing vigorously.

For example, there are 52 power plants of the Huadian
Corporation undertaking the task of heating, and the
technology of cascade combined of heat pump and power
generation is applicable to 28 power plants. Since the end
of 2011, when the Weihuliang Power Plants was put into
operation successfully, the technology has been applied
in many power plants, such as Kiamusze Thermal Power
Plant, Weihuliang Thermal Power Plant, Baotou Donghua
Thermal Power Plant, Beijing Thermal Power Plant, Datong
First Thermal Power Plant, and Qigihar Thermal Power
Plant etc, and it has achieved outstanding energy-saving
and environmental benefit. The statistics show that the
quantity of coal saved in the seven power plants are
32000 tons, 70500 tons, 72500 tons, 12300 tons, 50800
tons, 75000 tons, and 25700 tons respectively, reducing
CO, emissions 854600 tons, SO2 emissions 5200.95
tons, NOX emissions 5499.6 tons, dust emissions 6667
tons totally, which can meet the residents’ demand
that new central heating area is more than 10 million
square meters. In 2013, Huadian Corporation applied the
absorption heat pump technology in other corporations’
power plant for the first time, such as: Datang Changchun

Second Thermal Power Plant, Datang Harbin First Thermal
Power Plant and Datang Shuangyashan Power Plant,
setting up a good reputation of the technology outside the
Group and gaining a broader application prospect.

The installed capacity of the cogeneration unit in China
has developed rapidly in recent years. By 2012 Chinese
cogeneration unit total installed capacity of 6000 mw
and above units has reached 220.75 million kilowatts,
accounting for 27.49% of the total installed capacity
of thermal power units with same grade and 19.25%
of the total installed capacity of power units in China.
The amount of heat produced by the cogeneration is
3.07749 billion GJ every year. In coal-fired power plants,
the energy utilization ratio is usually lower than 40% in
the working condition of straight condensing, and it is
less than 60% in the condition of heating with extraction
steam. Meanwhile, the problem of heating excessively is
widespread in heat-supply system, causing higher heat-
supply system comprehensive energy consumption. It is
visible that there is great potential for energy saving and
Chinese cogeneration unit, and the cascade combined
of heat pump and power generation technology has
great development opportunities.

In addition, CHDER also provides new ideas of
heating and energy-saving for countries and areas
in need of large-scale central heating. By now, the
CHDER technology team has conducted technological
exchange with Russia, South Korea, Japan and other
countries, making a strong impulse and promotion to
reduce global coal pollution and realize the global green
revolution.

B KW Z B  Absorption heat pump assembling in location
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Urban Gardening Sweeping the World
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¥, BETRERAE, BEEIRZR, MEBIANEEL
HRE “TAXKE F#H%1E.

‘TARRE BEEIAMFAE. £19HLHEY, BERHE
EAMSERALERDETENRE L MUNRE X SRS
TAMHEE. TANMEX F it EFER S ER3E, FHFloR
TEAREM, XM ‘TAXE W5, —&F, ‘T
ARE" BERR, EROBHEAMRE SHEE
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o, BEUANLIESHE.

EE: BUFHER AR

“HEFERER" ZHZEBBRFAONE. RARBS5H—
e BT, B&ET TV EaifEEE “TAERE" M
BEAER, EiET RN Rt ERREMER
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Implementing Rio+20 Resolutions, Demonstrating New Urbanization
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Best Practice of Sustainable and Low Carbon City: An Integration of Industry, Business, Resort and Residence

A
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# ' Da ‘ ‘ Ambassador Sha Zukang calling for strengthening global Hoballah) # IGMC 4% %4 fa A4t 4 sk # LB B aKo-F IGMC 474 i R R
Hoballah i Sustainabl i
‘ ‘ efforts to build sustainable cities Mr. Amb“ Chief of C o and Mr. Lu Haifeng, Secretary General of GFHS shared
‘ E Production, UNEP/DTIE addressed at Guiyang IGMC the latest achievements of IGMC standards with
Standard Symposium representatives at the Rio+20

INITIATIVE OF INTERNATIONAL GREEN MODEL CITY

P BT T8 W ity St
| Greea Aol T8
of [utermatinmal
Warkabsp g
L]

Initiative of International Green Model City (IGMC) is launched by GFHS at the
headquarters of the United Nations in April 2011. With the support of UNEP,
it has become a pilot project for low carbon city building with high starting
point. It mainly features in combining low-carbon city building with green
economy and with culture. IGMC is a new exploration in response to the
United Nations and the whole world to deal with climate change, to develop -
sustainable land and explore new urbanization, it is a brute force engine to W 2011 IGMC A7 A% ta i A-dt -5 R 2013 F 4 A AW IGMC 4 % )4 % %Al k| GFHS #: % £ G h%-— 47 5 1 K F 35 47

drive the rapidly development of low-carbon industry, a platform to inherit Group photo of some experts represented at 2011 GFHS #: 6 £ 8 b — It H A M T ol TR AF EEELLRARFEOLEH

habitat culture. The IGMC standards are compiled by some 50 experts from posium on IGMC standard A %0 PR A At A ‘ Mr: Lu Haifeng, Secretary General of GFHS and the
. . . L . X Mpr: Lu Haifeng, Secretary General of GFHS and the del i Jel. her with the M C

China and abroad, which include 12 principles and corresponding strategies discussed the further work of IGMC project with Mr. Yangjie, of the Railway Siation District, Taizhow, 1o receive the

and measures with an authentication rating system to guide IGMC planning Deputy Mayor of Taizhou City on the Preparing Meetings of  jterested investors.
. Taizhou IGMC Leading Group in April, 2013
and construction.

2011 %4 R 8 0, GFHS #4043 & B 44 &

KAEH T IGMC 18K,

On 8" April 2011, IGMC initiative was officially launched at the UN IGMC project initiative had already registered as an important commitment

headquarters by GFHS. in the United Nations secretariat during the United Nations Conference on
Sustainable Development (Rio + 20) held in Rio de Janeiro, June, 2012.

B ABHREEFIFIH (IGMC) BINZBEEEK  GFHS has successively signed the framework agreement on the IGMC pilot
ABIREISIE (GFHS) F 2011 &£4 GRS project with Guiyang, Guizhou Province, Taizhou, Jiangsu Province and

HMEA . BEmA BRSNS (UNEP) Dezhou, Shandong Province, China.
AAXFNSEARREEEZRIATE, H

ITERRERBHEZRNEZEEFEE. M
XEH. IGMC ZREREKEEM RIS
1T ATt & M AR AT IR 1
5 2
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25 5Z R IGMC #REE 2+ Z TR N AR A8
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