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Your Trusted Partner for Success in China’s Green Market!

econet china is the only industry initiative for promoting Ger-
man Know-How for sustainability in China. Coordinated by
German Industry and Commerce Greater China (AHK/GIC), it
is dedicated to bridging German Green technology providers
with the Chinese markets by providing first-hand informa-
tion, networking and marketing opportunities.

econet china supports German SMEs in the sectors of build-
ing, energy and environment that are interested in entering
the market, strengthening companies’ positioning and ability
for exploring business opportunities in China.

With more than 10 years of experience, econet china offers a
wide range of services that can benefit your business at dif-
ferent stages. From market intelligence to general marketing
coverage, from project leads to networking events. More tai-
lor-made activities are available to meet your specific needs
and connect you with your targeted industry stakeholders.

Learn more about econet china at www.econet-china.com or
contact the econet team at inquiry@econet-china.com
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In Focus

Grid Integration and Renewable Energy in China: Current Developments

and Market Potential

FERABEREIFRAEFHN: ZRIIRFIHIHE

The Chinese energy market and China’s dependency
on energy imports will further grow in the coming de-
cades and electricity produced from coal-fired power
plants will be increasingly replaced by renewable en-
ergy sources as well as natural gas. Since 2009, China
is the world’s largest energy consumer with a current
share of 22% of global energy consumption, which is
estimated to further grow in the future. In consider-
ation of these facts and in view of declining domestic
resources, China’s import dependency will increase
considerably from 15% today to an estimated 27% in
2035, thereby overtaking Europe. Furthermore, the
country will be responsible for approximately one
third of global CO,-emissions until 2035. Hence, the
transition of the energy sector to the application of
more sustainable technologies already forms an inte-
gral part of the Chinese energy policy.

In this context, renewable energy sources are seen as
a useful tool in the battle against import dependency
and greenhouse gas emissions. Thus, the new 13th
Five-Year Plan (2016-2020) aims to further reduce en-
ergy intensity by 15% and to increase the proportion
of renewable energy from 12% in 2015 to 15% in 2020.

Renewable energy and curtailment rates

In the last five years, China has doubled its invest-
ment in renewable energy and therefore emerged
as a worldwide leader in the energy production from
wind and water power as well as photovoltaics (PV):
In 2015, a total capacity of 130 gigawatts (GW) of
wind power generation, 320 GW of hydro power gen-
eration and 43 GW of PV were installed in the Middle
Kingdom. According to the National Energy Adminis-
tration (NEA), China plans to further raise the installed
capacity of these three energy sources up to 200, 350
and 150 GW respectively, by 2020. In this regard, the
grid integration of renewable energy plays a crucial
role for the Chinese energy sector.

However, in comparison with the fast development of
renewable energy and in consideration of the goals

EAREIHER , PEBERTHHEREFE KR
FFFERIBIK , MR A PR IS S 14K AT BB RE TR AT
KRS KB, H20095FL% , PERHFRRK
HRERERE , GEIkEHERN22% , itRKES
H—PHERK, FRIXLET, ETERNTREHTS
T, PERHOEKEE BN KEI15%KIE EFHE
20350927% , MTIHERERM . 1tE5h, E2035FFERT
TSR ERSEISRNA=02—. AL, [
BEEAHFEMNEERRATEE AT FEEIRE
RE—1EEHNHS.

EXMERT, T BEREREIANEXS U DR E T
MREESHERIB DR, B, FE0+=h L
(2016-2020) fRH T H—LKER{UGDPREIRIHFEMR
£15% KA AREIR G —RBERIHZELLE M 2015
FH12%IEBEI2020FHI15% B R,

A BAERERF IR

ESENRER , PENTBERERNIREEINT
—fZ, \NTIRL I BETRAE F= Sl B XL A0 K BIF0FEARET
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130GW, KB EBENBTE320GW, HARENSTE
43GW, IEEZREEIRE (NEA) FR, FEITXIZ2020
FBX = RNENSESBIRFZE200. 350%0
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REEXEENER.

Grid integration of renewable energy plays a crucial role for the Chinese
energy sector
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Source / B /B Rainer Sturm / pixelio.de
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for renewable energy capacity in 2020, strengthening
and upgrading the Chinese electricity grid as well as
connecting renewable energy to it lag behind. Addi-
tionally, power supply surpasses demand by 20% to
25%. Moreover, conventional power production in
China currently lacks flexibility and until the beginning
of 2016 electric utility and system operating compa-
nies highly prioritized electricity from coal-fired power
plants. An additional challenge for the energy sector
is the geographic distribution of electricity production
and consumption. Water power is mostly generated
in the southwest, wind power in the northwest and
northeast and utility-scale PV in the north and the
west, whereas high electricity demand areas are situ-
ated in the south and the east. In combination, these
issues cause high curtailment rates of renewable en-
ergies: While in the first quarter of 2016 a total of 5.3
GW of wind and 7.2 GW of PV capacities were added
in China, the curtailment rates amounted to 26% and
14% respectively.

Grid infrastructure and electricity market mecha-
nisms

The Chinese government has identified these chal-
lenges for the transition of the energy sector already
several years ago. Thus, among others the state invest-
ment into the electricity grid infrastructure grew by
42% since 2008 and amounted on average to roughly
50% of the annual total investment in the energy sec-
tor in the last years. As a result, the Chinese power
supply system expanded by 39% in the period from
2008 to 2014.

In 2014, 781 billion CNY (approx. 106 billion EUR) were
spend for the energy sector in total while 412 billion
CNY (approx. 55.9 billion EUR) — more than half of it
— were invested to strengthen the grid. Therefore, ap-
proximately 74,000 km of power infrastructure (> 35
kV) were added in 2014. Hence, China’s electricity grid
(= 35 kV) amounted to a length of 1.63 million km in
2014 — consisting with 98% mostly of alternating cur-
rent (AC) power lines.

China focuses in this context on extending the ultra-
high-voltage (UHV, > 800 kV) electricity transmission
network to connect production and consumption ar-
eas. The Middle Kingdom also plans to further invest
especially in UHV-transmission in the future to con-
nect the northern and southern as well as the western
and eastern provinces. Thus, the NEA announced in
mid 2015 that during the period from 2015 to 2020
a total of 2,000 billion CNY (271.4 billion EUR) will be

SR, AN A RERA R & BIELY , FHE /822020
FOBERRENSENER, IEFMFREBRMILKR
AEAEREREHMATIERIEE L. thoh, B4R
T HERI20%225% ., FEBRIRMESB L
tHh= RiEM  EF2016F ¥ A TFIE MBARM
SLERRIERE. BERIBIIEE— MK EBRNE
FIHENIRE S, KBEFEEAEEF, XNEBEE
FEILFIRIL , KHUESSARTEALERFOFEER, B R
BZHNEERBESE. 20K, XERERSH T
RENERAELE 2016 FE—=EHEHIEX A
EH5.3GW, HEXZR26% , FigyeRENT7.2GW, &
WE14%,

Wind curtailment Color
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Wind power curtailment levels by province in the first quarter of 2016
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spent for upgrading the grid infrastructure. Hence, a
doubling of the overall length of the electricity grid
can be expected while already until 2017 ten large-
scale UHV projects shall be completed.

Another integral part of the current transition of the
Chinese energy sector is the implementation of mar-
ket mechanisms and reforms. Since November 2015,
several direct electricity trading centers were inau-
gurated in China. Their aim is to facilitate electricity
sales from power generation plants to large consum-
ers, which should lead to a more efficient electricity
supply. Besides, power trading can be standardized,
regulated better and put under more specific and
transparent contracts.

An additional important step towards an improved
grid integration of renewable energy is the recent pol-
icy announcement on renewable energy — Document
625, issued by the Chinese government in late March
2016 —, which aims at reducing the high curtailment
rates of energy from hydro, solar and wind sources.
The key aspect presented in the document is the guar-
anteed output purchase from renewable energy by
grid companies, which amounts at least to a defined
number of hours allocated to the generators.

Furthermore, a national electricity pricing reform is
expected to be rolled out in 2017 which should lessen
the monopoly position of the power grid companies in
terms of electricity sales. As a result, power grid com-
panies will only be allowed to demand service fees
verified by the government, based on the actual costs
for transmission and distribution.

All in all, the structure of the Chinese power sector is
currently shifting towards a more open and flexible
market, while being still dominated by state-owned
enterprises.

Technologies and solutions for grid integration

Market mechanisms and reforms, grid strengthen-
ing and development, utilization of UHV-transmission
and an increased flexibility on the supply side are im-
portant measures to enhance the grid integration of
renewable energy in China. Another essential contri-
bution can be provided by distributed energy supply,
storage technologies, micro and smart grids, smart
meters as well as a more flexible demand side.

Especially an efficient integration of renewable energy
sources into the national grid and a smarter consump-

FIZANET (2714{ZBTT ) BT FH R ME IR .
R, 22017F B XM+ PN ARES S EEMNIT
E ' EE,WE'\K}E?er_{%o
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China’s national grid plan for 2020
F2020F F[F 5B IIHIE)
Source / EIF-3E: Stratfor
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tion are crucial for China’s successful transition to a
more sustainable energy future. Therefore, in 2010,
the Middle Kingdom announced the setup of an inte-
grated smart grid by 2020, with a planned budget of
100 billion EUR and aims among others to install smart
meters in every household until 2017. At the end of
2015, smart meters were already utilized in 94% of
Chinese households.

Business opportunities for foreign companies

As a result of market reforms and investment as well
as pilot projects, promising market opportunities for
German companies operating in the fields of grid in-
tegration and renewable energy arise. Among others,
they occur in the areas of grid strengthening, develop-
ment and digitalization as well as a more flexible elec-
tricity generation and demand. In particular, German
companies have considerable, especially in China re-
quested experience and know-how when it comes to
transformers, controlling and sensor technologies as
well as solutions for high-voltage transmission.

Additionally, opportunities arise in the fields of safe
and secure data transmission and the modernization
of sub- and distribution stations. Providers of systems
for cables and breakers and consultation services also
face promising market opportunities. Another fast
growing market with attractive business develop-
ments emerges due to China’s smart grid implemen-
tation plan, including the increased application of
demand side management solutions and micro grids,
storage solutions as well as charging stations for elec-
tric vehicles. Finally, distributed energy supply and off-
shore wind power also offer promising potentials for
foreign companies in the Chinese market.

Event Information / JEEI{EE

On behalf of the Energy Export Initiative of the German Federal Ministry
for Economic Affairs and Energy (BMWi), German Industry & Commerce
Greater China Beijing plans to organize a business trip on grid integra-
tion and renewable energy for German enterprises to China in the first

RB1R. #E2015FK, BAYMNHNFTERERERE
T ERERE.
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German know-how in the fields of transformers, controlling and sensor
technologies as well as solutions for high-voltage transmission is
requested in China

REIL G TS IEh A I RS I B R 5 2 S i A P
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Source / B F-FiE: cwe.cn
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half of 2017. Please contact econet china for further information.

REERFPLFERITERIT, AEREOENERT, EFEIRASIREIET2017F LFFHR
REEEMNFF MR FEREREEERE . EEERiEE Reconet china,

Contact person:

Mr. Bernhard Felizeter

Phone: +86-10 6539 6650

Email: felizeter.bernhard@bj.china.ahk.de

BREA:

EF)F k&t

FE1E: +86-10 6539 6650

HR{4: felizeter.bernhard@bj.china.ahk.de
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Sustainable Urbanization: “China EU Future City” in Shenzhen

A contribution by Stefanie von Schaubert, Euro Sino Invest

AIFFERGEI : IRYIFPRAR R i5

HEH S 22 Stefanie von Schaubertfitfs

During the past years, urbanization in China increased
continuously in speed. While in 1990 about 26% of
the total population lived in urban areas, the share
already amounted to 56% by the end of 2015 and is
expected to rapidly increase further in the future. This
is reshaping both, the physical environment and the
cultural fabric in China. Therefore, China has started
to increasingly focus on the topics environmental pro-
tection, sustainability, quality and innovation in recent
years. Furthermore, the sensibility for environmental
issues is growing and with it the willingness to invest in
environmental technologies and green building. These
developments open up promising opportunities for
European companies from the respective sectors.

As a pilot project for sustainable urbanization, the
“China EU Future City” (CEFC) aims to bring European
technologies to the Chinese market and help Euro-
pean small and medium enterprises (SMEs) to enter
the market by developing a low-carbon city that inte-
grates industrial, commercial and residential zones in
a sustainable and advanced way. CEFC will promote
exchanges and cooperation in a wide range of aspects
regarding sustainable urban development. The CEFC
project had its official beginning last year, along the
EU-China Urbanization Partnership Forum in Brussels.
The project is being developed in close cooperation
with local and international authorities and partners
such as the European Commission, the Chinese Nation-
al Development and Reform Commission (NDRC) and
the Shenzhen government. In charge for the develop-
ment, realization and financing of the project is Huan
De (HD), a German developer which has been active
in the Chinese building sector for more than 10 years.

CEFC is being conducted in an innovative district
of Shenzhen, a major city in the southern Chinese
Guangdong province. Situated directly North of Hong
Kong Special Administrative Region, Shenzhen was
one of the fastest-growing cities in the world during
the 1990s and the 2000s and emerged as a major fi-
nancial center in southern China.

TSR E R RGRIC A RZ A BT INE, 1990FFhEX
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Masterplan “China EU Future City” in Shenzhen
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Source / B8 www.urban-park.eu
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The project is aimed to create a low-carbon and green
city that integrates sustainable urban life with high-
tech industries. It can be divided into three zones:

e Sustainable Urbanization Park (Zone A) will be the
demonstration zone to fully implement the sustain-
able strategies for China’s urbanization. It will show-
case the application of European and Chinese prod-
ucts and designs in order to promote and encourage
further advancements towards a more sustainable
urbanization. Important fields are IT and smart city,
new energy, modern service industry, environmen-
tal protection, culture and creativity as well as sus-
tainable construction.

e Life Science Park (Zone B) addresses the high de-
mand of China in the lifestyle, sports and health sec-
tors. It will combine European companies, manufac-
tures, research and development (R&D) institutions,
training centers, and all kinds of organization in the
health industry. This includes the areas biotechnol-
ogy and food science, medical products, beauty and
body care, sports as well as senior life and care.

e Industry 4.0 business and production center (Zone
C) targets European SMEs in smart industry 4.0,
new materials, high-end equipment manufacturing,
smart logistics, IT and big data. Here, advanced and
new products will be showcased and promoted. The
zone will include a 4.0 incubator, a big data center,
a 4.0 campus, a R&D center and a vocational school
for industry applications.

Design guidelines for sustainability

CEFC will be a demonstration project to fully imple-
ment sustainable strategies for China’s urbanization.
Therefore, several environment-friendly technolo-
gies are being evaluated for their practicability. They
include applications for energy efficiency and renew-
able energies, which will partially be produced locally
(wind, solar, geothermal), waste and water manage-
ment, environmentally efficient transport and sus-
tainable indoor environments. Furthermore, various
design guidelines are taken into account:

e Solar access to the site: daylight reduces needs for
artificial lighting, passive solar systems and heating

* Building orientation: inappropriate building loca-
tion can seriously jeopardize the level of comfort re-
quired of adjacent buildings, streets and open spac-
es, particularly in terms of solar radiation and view

KXAER, B EHLIOFAMAHLHHA ERRE
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In the exhibition center advanced and innovative new products will be
showcased and promoted

B

Source / B FFE: www.urban-park.eu
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e Walkable distances: in order to be functional, neigh-
borhoods must contain in a 400 meter-diameter cir-
cle all the local/daily facilities and primary activities

e Active fronts: direct fronts and related paving em-
phasize commercial viability and street vitality

¢ Diverse green spaces: range of natural life and cre-
ation of habitats for many plant and animal species

e Social and aggregation spaces: a must to achieve the
target of social integration and to become a magnet
for the surroundings

Opportunities for participation

Based on the promising market opportunities for Ger-
man and European advanced technologies in the ar-
eas of green building and sustainability in China, the
Future City aims to introduce a wide range of environ-
mental protection technologies, equipment and prod-
ucts from Europe to China.

There are several ways for companies to get involved
in the project, for instance by supplying products,
services and advanced technologies for construc-
tion, becoming a member of the cluster as well as a
part of the project by opening up representative of-
fices, engaging in the extensive network and buying
or renting production facilities. Further opportunities
to participate emerge by displaying products and in-
troducing advanced technologies to China as well as
by cooperating with European and Chinese universi-
ties, research agencies and companies and promoting
R&D. For their expansion, companies can get financial
support from the “ESI Technology Expansion Fund”
(ESI-TEF), which aims to bring medium sized European
high-tech companies into the Chinese market. The
fund is managed by Euro Sino Invest, an investment
company with China-Europe focus working closely to-
gether with HD. Companies which participate in the
project can further profit from a large sales network
through the various partners that are involved. Thus,
CEFC will be an ideal environment for European and
Chinese companies to enhance their business ac-
tivities in China and at the same time contribute to a
more sustainable urbanization process.

CEFC will be built in six phases over the next ten years.
The ground breaking of the first phase took place on
the 17th of June during the 4th International Low Car-
bon Forum in Shenzhen.

o AIPTHEE  HN400KERRANERFERRER
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Sustainable neighborhood at CEFC
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Source / EF-FR: Euro Sino Invest

e5Mia:

ETREMRUMN R EE RN A LA EH
AEFEBNEATIZIIE , PRURFHG R FES |1
REBGMMRIZA RS

eI FEE S AN 5WMA NN ~m , RS
NERATHRARAES, AKERIKRR , EHREUR
KRR AKX RERLAR BT/ EE 1R
B BRICLASH B AT R BRR SR R el ™= im , 6
FEMBSIANELHEA, SRNNFEXE, 7R
TAMRTHTEE (BRI A,

e 7omE , BAIBEIRBERINBERIRSAES
RRE 2B S ST ST #IE
PEMHZ, EEHRNZRRZELAEE. MiNZH
AEEFEMMHIZAIRE AT SHERFRAY
FRBREERZREGF. 25 BB R TIE
SE5KHRPBEREHEMES, FLL, PERFHIG2ER
MFNRE R AR SS , AR INFFEERIREIHIZR
BOENEBZ I,

FPRUCRSRIEIG D 7N IR, +FRx T MBS —H
MEEMNHET2016F6A17HERYIE N EER
KRG IR L2417,

o
=
=
5
)

June 2016 6 5F

Page 9/ 59T



O
£
e
v

]
+—

©

g
)
e
T
<

Assessing Passive Building Performance in China — Revision Required?

A contribution by Christoph Mitterer, Hartwig Kiinzel, Florian Antretter and Sabine Lamprecht, Fraunhofer Institute for Building Physics IBP

FEHNVEFRITES — FEE?

SkEFHSEERREFIIEHATFTEIChristoph Mitterer, Hartwig Kiinzel, Florian AntretterfSabine Lamprecht

RO E

»Made in Germany“ is very popular in China and rec-
ognized as proof of quality. However, German ap-
proaches cannot always be transferred to other re-
gions and cultures without adaptation. The German
Passive House Standard for instance is such a German
development which attracts more and more atten-
tion. Its principles support China in moving forward
towards energy efficient buildings, which has already
been demonstrated in many pilot projects. Yet, de-
signers need to be aware that the methods, that are
developed for and commonly used in Europe, may not
be adequate for the greatly varying building practice
and climate conditions in other countries.

The North American Passive House Institute (PHIUS)
learned through practical experience that buildings
which are designed according to the classic passive
house standard still have a number of shortcomings in
some US-American climate zones:

e Due to the different architectural traditions and
other energy-cost structure in USA, the investment
in high-performance insulation and other passive
measures pays off more slowly than for example in
Germany. Thus, acceptance and application tend to
be lower.

* In hot and humid climate the energy-saving build-
ing style often results in uncomfortable conditions
and sometimes hygienic problems due to insuffi-
cient dehumidification.

¢ Designing heating, ventilating, and air conditioning
(HVAC) systems based on standard passive house
calculations may underestimate the effect of daily
load variations.

In various climate zones, hygrothermal assessment
is a critical necessity: Improper hygrothermal design
can quickly lead to catastrophic failure in the building

FEEHE" EPEIFEZRIRFFRIA R RERE.
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PRIt EE R B E thith KFN SR 25, HIANSERI#KE]
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structure. With high solar radiation, the lack of com-
fort assessment is also a significant issue which has led
to serious overheating problems. Experiences show
that a purely energetic consideration is insufficient to
obtain buildings that are not only energy-efficient but
also comfortable and permanently damage-free and
resilient under extreme weather conditions.

Institutional players and authorities in China are
aware that adaptations to the local requirements are
necessary and thus they are working on appropriate
standards for passive houses in China. Not only the re-
vision of climate-specific building energy performance
targets is challenging, also the computation method
should be reviewed. The commonly used methodol-
ogy for the energy concept design of Passive Houses is
the static monthly balance calculation method. How-
ever, it neglects some influences which do not affect
very much the performance of buildings in cold and
temperate climates, but which might have negative
effects on the building performance in various parts
of China with hot and humid climates.

Static calculation methods with limitations

The monthly balance-based method as it is for in-
stance described in the DIN EN I1SO 13790 (2008) norm
depends strongly on overall heat transfer coefficients,
temperature difference, and considered time periods
for heating or cooling. The underlying equations de-
scribe the monthly averages of the thermal losses or
gains through the building envelope with air-exchange
and the internal gains and losses. As depicted in the
upper semicircle of the diagram, static monthly en-
ergy balance calculation methods allow primarily as-
sessing the performance of a building design in rela-
tion to the exchange of heat, air and solar radiation.

For an estimation of the total annual heating demand
in moderate climate zones, this monthly method is
often adequate. However, when it comes to hot and
humid or mixed climate zones not only heating of
buildings is relevant but also cooling and dehumidi-
fication need to be addressed. Buildings with very
high requirements on comfort, energy efficiency and
sustainability may not be appropriately designed with
static calculation methods. They lack the ability to as-
sess certain dynamic factors of the energy balance
such as storage effects or ventilation profiles that oc-
cur under real conditions. For instance, it is impossible
to assess the thermal time lag and related overheating
in summer.

cRUEBTIHRERNBEEUTELIZNEETIE
(HVAC) 2RI ge (R AR ZLAIRZI.

EARNSERKE  ERIFEE— TN ERNXER
= ASRNERIRITA BB A SR REE RIS
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EENRE , 2SEENSREER. LRPAL
RIBEIRRIE B R ELAESER AN T RS, MELFE,
BRERBRSFM TRAREXREANESR.

PEBAFFMTERIREI RS ERNE M, Ehi)
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RIETAESIREFHRERATERR, BEEHITE
73iE. BB ET R ERERNSERFHSHA
FEITEIE AMERBRE T LR SKBEMNSIRK
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ARRMEMNEESITERE

VAR EAYTSE, LIEDIN EN ISO 13790
(2008)FRiERRYAF] , BEURE T RWMERREL, IR
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Principles of passive building desijgn
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There are considerable limitations of static monthly
balance methods, especially for building design in
mixed and hot and humid climate zones:

e Static calculation methods are clearly limited in as-
sessing cooling loads and cooling demands as well
as related dehumidification requirements accu-
rately. In those cases, dynamic simulation should
improve the design by assessing thermal time lag
more accurately.

e Solar radiation generates frequently comfort issues
such as overheating in the shoulder seasons. Con-
tinuous comfort cannot be ensured based on static
calculations.

e Static energy balance methods are unable to ad-
dress moisture control in energy efficient buildings
and building components. The appropriate enve-
lope design for different climate zones from very
cold to hot and humid requires distinctly different
approaches regarding air tightness and moisture
control layer within building components.

e Multi-zone modeling with interaction of the zones
of more complex buildings such as a mixed-use
larger building is not possible.

Dynamic hygrothermal whole-building simulation

As depicted in the lower semicircle of the diagram a
professional building simulation should also address
the dynamic behavior and the moisture management
in building components and rooms. This is especially
important in climates where cooling and dehumidi-
fication of the indoor air play an important role. Dy-
namic heat and moisture processes in the building and
in building components influence the energy demand
as well as comfort and durability qualities. Effects of
thermal inertia need to be taken into account as well
as moisture buffering. The common static calcula-
tion tools ignore hygrothermal interaction between a
building’s interior and its envelope. The more detailed
consideration of dynamic processes in a dynamic hy-
grothermal whole building simulation aims at further
reduction of the energy demand, elimination of limi-
tations in indoor comfort (overheating or overcooling
for example) and avoidance of possible damage.

In addition to accounting for the thermal response
of buildings and building components it is necessary
to also understand the moisture conditions and the

BEAMHE , HRMRENRCERR. BEBSE
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TIERITMAKREE. EMNRZ AR LRERTFER
sSEZRRIBED , GIANTESCIRFAA FRIFMERRIE
MR BRI BRI EEEFERATET R
R,

SR EEBHEIRNBERY  FRIREREME
ASIRXAERIRIT:

« BV AET RIS RIS BRI 5
R EBR S EEERNBRIE. EXHER
T M ALZIEIS F A B AR
RERIt

» KIREFEESFWETENE , LLINFFRITHA. 5
SUHERRERIDESRIEFEM.
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BRERARNGERTHEGERNIMERT, BIFE
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« TixTlHBEEGERNNSNBEARIXERE
EERNZXEEE,

Multi-zone model for a passive house
RS ERIE XL
Source / BB Fraunhofer IBP
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effects of humidity. Long-term exposure to high hu-
midity can cause damage in building components, and
also significant health problems may result from mold
growth on humid surfaces. Furthermore, hygrother-
mal whole-building simulation allows a detailed de-
piction of user behavior while common static tools ne-
glect cultural and climatic differences by using average
values. Dynamic calculation methods allow designers
to compare different building concepts for mitigation
of humidity problems already in the planning stage.
Moreover it is also important to consider the dynamic
assessment of thermal protection for summer condi-
tions. Since simulations are based on user-specified
climate and on user-defined ventilation, HVAC and
internal loads, the simulations can accurately predict
the situation at hand.

PHIUS combines static and dynamic hygrothermal
calculation

In March 2015 PHIUS+ 2015 — a climate-specific pas-
sive building standard for North America — was devel-
oped as the result of a research project conducted by
PHIUS and its partners supported by the U.S. Depart-
ment of Energy’s (DOE) Building America grant. The
new standard yields ambitious but attainable climate-
specific building energy performance targets that sub-
stantially cut carbon emissions and energy consump-
tion in buildings that provide superb comfort, indoor
air quality, and resilience.

Designing such buildings requires specialized design
tools to achieve targeted performance and quality as-
surance. The tools must enable the designer to meet
the energy performance criteria of the envelope and
the appropriate mechanical systems and — critically —
to guarantee proper moisture control performance of
all systems before the detailed construction design
phase. The hygrothermal analysis reduces the risk of
potentially catastrophic design flaws, thereby reduc-
ing the risk of moisture related problems for design-
ers, builders, and building owners.

PHIUS and Fraunhofer IBP jointly developed a soft-
ware tool which couples the balance-based method
currently employed to design passive buildings to hy-
grothermal whole-building simulation software. Using
PHIUS data and expertise, developers at Fraunhofer
IBP were able to produce a simulation tool suited to
North America’s large variety of climate zones. The
comprehensive output of simulations enables the
planner to determine if the building meets passive
house criteria and run further building performance

BRTITEEFRAMZ R IR, THHEE B
ENFHEEREEN. REEEESEESRH T
RESENERMHNRE  HERANBEERBS
SHEZRRRAE, LW, BRBAEINEYITF
MAPTAN—MFEREL, MELNGFSTERA
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RitERBLRARBNERES, BERYMNRE
RRERE. Lo, FREFFMRRIPIDEIT
b 2REEN. BT RIERETRFEERN SR
RFEMXAIENX, , BEE=E AR, EL&EUR
LU TN 3= SLRO1IS 5.
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PHIUS+ 2015 yields ambitious but attainable climate-specific building
energy performance targets
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analyses within the same software tool. While the
static monthly balance method simplifies the required
steps and the time required to design a passive house,
it might not be detailed enough to consider the dif-
ferent characteristics of all climate zones and build-
ing types. The results from a dynamic simulation are
more precise and offer a more realistic depiction of
the actual behavior of the building and its interaction
with mechanical equipment in terms of comfort and
energy efficiency. As the new created software dra-
matically improves the quality and efficiency of the
design process, PHIUS has included in-class session on
the software in trainings for Certified Passive House
Consultants (CPHCs) since 2013.

The combination of both approaches into one tool has
high potential to transform the passive building design
process also in China by making very complex pro-
cesses accessible to more design professionals. Pas-
sive buildings as well as other energy efficient build-
ings are also called Low-load Building which means
that they generally have a low cooling demand. At the
same time this represents a real challenge in climate
regions with warm and humid summer conditions.
Since the sensible cooling load is small, standard air-
conditioning systems often fail to reduce the latent
heat load appropriately. This results in high indoor
humidity conditions which pose severe health risks
and structural damage. Therefore, international ef-
forts have started to solve this problem by adapting
HVAC design based on the analysis of the dynamic hy-
grothermal behavior of the building envelope and the
interactions of the user.

Problems with the latent heat load are one example
that may be overlooked by the classic passive house
design. However, this is not the only issue facing static
design methods that work with monthly averages of
the outdoor climate. As soon as the outdoor tempera-
ture gets close to the designed indoor temperature or
swings around it, the building’s thermal storage ca-
pacity and to a certain extend also its moisture buff-
ering potential have great influence on comfort and
energy demand. This calls for a detailed analysis of the
building’s performance which escapes static design
methods. Therefore a revision of the current passive
house design method appears to be important to as-
sure good passive building design in the large variety
of Chinese climate zones.

Further information about hygrothermal whole build-
ing simulation and climate-specific passive building
design is available at our website.
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PHIUS and Fraunhofer IBP jointly developed hygrothermal whole-
building simulation software
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Information Trip to Germany on Sustainable Solid Waste Management

EAEF AT E R MEE A

Within the framework of the market development
program of the German Federal Ministry for Economic
Affairs and Energy (BMWi), the consultancy enviacon
international and German Industry and Commerce
Greater China Beijing jointly organized a delegation trip
on the topic of sustainable solid waste management to
the German cities of Munich and Augsburg. The infor-
mation trip that was conducted in line with the “Ger-
man Mittelstand” initiative of the BMWi, took place
from May 29 to June 2. During the course of the trip,
the participating Chinese decision makers from politics,
science and the Chinese waste management industry
had the opportunity to visit a series of German refer-
ence projects, institutions and companies, as well as
the world’s leading trade fair for water, sewage, waste
and raw materials management - IFAT 2016.

The multilateral program provided the participants
the unique opportunity to gain insights of Germany’s
latest market developments and technologies in the
fields of waste treatment and disposal. It also focused
on the topics of planning and innovative solutions, as
well as policies on sustainable solid waste manage-
ment. Moreover, a roundtable for information ex-
change, networking opportunities and exclusive visits
to waste treatment plants were organized.

The visit of the company ROHPROG, which offers dis-
posal concepts for the waste cycle, marked the begin-
ning of the official program of the trip and provided
the delegation with insights about the waste-paper
industry in Germany and respective solutions. Espe-
cially the way how waste-paper is being collected and
afterwards recycled was presented in detail. In the
afternoon, the delegation attended a meeting with
the Bavarian State Ministry for the Environment and
Consumer Protection and discussed the state of play
of the legal framework for environmental protection
and issues concerning waste management with lead-
ing employees of the ministry. The discussion was fol-
lowed by a state reception in the evening.

On the following day, the delegation participated in a
roundtable meeting and obtained information on sev-
eral aspects regarding sustainable solid waste man-
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Participating Chinese decision makers paid a visit to a waste-paper
treatment facility in Germany
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agement. At the conference, eight German experts
gave presentations on a wide range of topics. Firstly,
the delegation from the Middle Kingdom was briefed
on the general framework and the technological focus
of the German-Chinese economic relationships and
cooperation in the waste industry. This introductory
session was followed by a presentation on environ-
mental technologies as well as an illustration of the
potentials of Germany’s sustainable waste industry for
the international market. Subsequently, the focus of
the roundtable was shifted to the practical tier. Hence,
the Chinese representatives were able to gain insights
into leading waste management practices, were in-
formed about the dual education system in the fields
of waste management, as well as cooperation pos-
sibilities, especially regarding waste incineration. In
addition, the event offered further opportunities for
extended discussions and networking activities.

The afternoon comprised a guided tour at the IFAT
trade fair and exhibition as well as a visit to the booth
of the Fraunhofer Institute. Besides the presentation
and discussions on the utilization of waste for bio-
energy as well as optimized waste and wastewater
collection at the Fraunhofer booth, the Chinese del-
egation had the chance to experience German tech-
nologies and solutions for instance in the fields of
waste-to-energy, air pollution control, recycling and
waste sorting systems.

The program’s concluding day consisted of two addi-
tional company visits. Firstly, the delegation was tak-
en on an exclusive tour through the waste heat and
power plant and the organic waste fermentation plant
of the company AVA in Augsburg. Secondly, the Chi-
nese representatives visited the Munich branch of the
enterprise Special Waste Disposal Bayern. At the dis-
posal operation they were offered the opportunity to
gain further knowledge about the past development
of the treatment of hazardous waste in Germany as
well as its principles and essential technologies.

Overall, the variety of the program, including lectures,
discussions and reference visits, allowed the Chinese
participants to successfully deepen their knowledge.
The information trip thereby contributed to the devel-
opment and strengthening of relations between the
participating representatives from Chinese and Ger-
man enterprises and institutions. As a result, the trip
provides a useful starting point for future cooperation
among German and Chinese stakeholders in the fields
of sustainable solid waste management and environ-
mental technologies.

RNRITICHRRIFEFERNBRPRRA XTI
FYEBINE. HIEERZBEARAZE TMNK
FFROMERSF , FERIRREMEEREBH—F
it JRIRBERIRL X,

FXR ARASMTERSW, BRI T—LEXTE
FEFVAIFEEERENBNER. EXREWN
£ I\NEEERMTZANERRTE. 8%,
il ERRANETEFY TR FEE
HFREMEFRRAMERMBAER. NERHITRZ
& B— P RTIAERARRIRSE  URXTRETR
ZERFMLEF I ERRTZ EREDRRS. B0
MNAEZE, BRSVNNERERLEKER. BLt,
PERREBIRERFYLETERTTIE, B
R TR T IRF Y E IR AINGAHE RS, LIRE
ERETREME , A E B ERR IR IR KATFE
REFIE. LW, KR ENAH—ET RIS
RiERE TS, TFHEESTRRKRESMIFAT
= BIERR T HBREXRARAES. R
HeHIETRRRBR T X TRFAMEREN R, &
BRYBEXLEES  FEREKREENSRREEE
RFHDEEMNBEIR. ASHERIES]. EUFLIR 52
RRSFHLEAIRAMBRTTZE.

ERENRRE—
RANEMTANR
8, ARHET2IH
KEMTIUTERE
BT EMAVALRER
R EN
RFEWMRET. &
BFEWT BRI
KPR AL B R E)
NREESEB. &
SRR S bI1RE
BR—T THREE
felu R AR
RS ERE. BIER
WFLEFA,

Presentation of waste sorting systems at
the trade fair IFAT 2016 in Munich
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Mitigating Liability Risks under the Revised Chinese Environmental

Protection Law
A contribution by Chao Du and Sebastian Wiendieck, R6dl & Partner

EFREITEY (P A RHAIEIMERIFE) TRER{EXE

HER6d| & PartnerfiJChao DuFSebastian Wiendieck 9= =

After decades of ruthless exploitation of the Chinese
environment, the relatively lax People’s Republic of
China Environmental Protection Law (EPL) was compre-
hensively revised in January 2015. The reform brought
several changes, significantly strengthening the legal
basis for environmental protection. Due to a stricter
enforcement and increase of inspection activities by
the Chinese authorities, managements of companies,
in particular those handling potentially dangerous
substances, are well advised to be aware of neces-
sary approvals/licenses, comply with the respective
content and implement required internal organization
measures — for the benefit of the company but also to
minimize the risk of personal liability. This article aims
to give a brief overview over the recent legal changes,
most essential permits and internal organization re-
quirements.

Recent legal changes and practical enforcement

One of the primary amendments of the revision of
the EPL relates to the tightening of sanctions for cer-
tain environmental violations. Under the revised EPL,
authorities are enabled to impose higher penalties on
a recurring daily basis, thereby significantly increasing
pressure on non-compliant companies. Moreover, a
short-time detention of up to 15 days against respon-
sible management staff was introduced as a new form
of sanction. Besides stricter sanctions, the revised law
further requires the implementation of certain internal
organization requirements.

In addition to the requirement to establish an Envi-
ronment Responsibility System the law now expressly
stipulates the obligation of enterprises to implement
Emergency Response Plans as a precaution against en-
vironmental accidents. Public participation measures
were also strengthened, in particular through the ex-
tended applicability of class actions to a wider circle of
environmental organizations. Although the number of
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Plant inspections by Chinese authorities sharply increased after the
explosion in Tianjin in August 2015
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class actions until now can be considered rather low,
this measure has strong potential to create pressure on
polluting enterprises.

Regarding the enforcement of the revised EPL, there
has been a noticeable increase compared to the rather
lax enforcement of environmental regulations in the
past. The enormous explosion at a container storage
site in the port of Tianjin in August 2015, which was
caused by the improper storage of highly dangerous
chemicals and lead to over 170 casualties, further trig-
gered a rapid increase of plant inspections across the
country. The investigations carried out in the aftermath
of the accident can be seen as a good example on how
a company’s management might be subject to investi-
gations and held responsible for violations of environ-
mental regulations.

In Tianjin the whole management was taken into cus-
tody and subject to investigations few days after the
explosion. It turned out that the company severely vi-
olated storage regulations, had operated without the
required licenses in the past and had no effective emer-
gency response system in place. Although the Tianjin
accident is of exceptional scale and the investigation
was closely followed by the public, it is normal practice
that the management of a company will be the prior
subject of investigations in the event that environmen-
tal regulations are breached — or in worst cases — ac-
cidents incurred.

Licenses and approvals for production companies

Setting up a production site in China requires various
registrations and approvals of different authorities. Be-
sides the documents described in the following, further
documents might be necessary, depending on the indi-
vidual business scope.

One of the most relevant approvals, necessary for all
construction projects in China, is the approval of the
Environmental Impact Assessment (EIA). Construction
projects in this regard relate to any erection, modifica-
tion or renovation of any building. During the EIA the
environmental impact of the construction and future
operation of the project on the surrounding environ-
ment is assessed.

In this regard it is analyzed, whether intended projects
comply with applicable environmental laws and emis-
sion standards/volumes as well as whether the installa-
tion of sufficient precaution measures is intended. The
exact scope of the EIA depends on the expected en-
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Prior to starting production in China, various approvals and licenses of
different authorities are required
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vironmental impact. Whereas for small scale projects
with very low emissions the registration of a mere EIA
assessment form is sufficient, large scale projects with
high emission output generally require the creation of
a comprehensive EIA report by a specially licensed in-
stitution.

Concerning the competent authority for submission of
the EIA-Forms or Reports, the provincial governments
or local Environmental Protection Bureaus are respon-
sible, unless certain investment limits are exceeded
which start at USD 50 million. Due to the fact that sub-
stantial changes in the manufacturing process might
require a new environmental assessment, it should be
ensured on a continuous basis that the actual business
operations are in line with the activities stated and ap-
proved in the EIA.

Oftentimes neglected by the local authorities as well
as respective companies is the issuance of a Project
Completion Approval. Prior to the start of business op-
eration, the competent Environmental Protection Bu-
reaus shall perform the acceptance of the respective
facility by inspecting submitted documentation as well
as factual circumstances. The application for “Approval
Inspection” shall generally be submitted within three
months after trial operations. The scope of the inspec-
tion includes the functionality of environmental protec-
tion measures and monitoring systems, the successful
conduction of the Environmental Impact Assessment,
the feasibility of emission volume limits as well as the
full remediation of environmental damages incurred
during the constructing process. Regarding necessary
supporting documents to be submitted for the Ap-
proval Inspection, the required scope depends on the
scope of the Environmental Impact Assessment. Usu-
ally a form or report has to be prepared by a licensed
Environmental Monitoring Institution. Due to the fact
that the exact requirements and procedures in this re-
gard vary throughout the different provinces, clarifica-
tion with the competent authorities is strongly advised.

Of particular importance prior to the start of business
operation is an inquiry with the local authorities re-
garding the issuance of a Pollution Discharge Permit.
Pollution Discharge Permits stipulate the specific types
of pollutants emitted by a respective enterprise as
well as the corresponding emission limits. The permits
thereby serve as an allocation instrument of the com-
petent authorities for specific pollutants and limit the
total emission in certain regions. Generally, the obtain-
ment of such permits is required for all companies that
emit pollutants prior to the start of business operation.
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Especially in provinces with “chronic” water or air pollution special
attention should be applied to a Pollution Discharge Permit
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Nevertheless, in practice the content and extent of the
licenses varies across the different regions in China.
Against this background it is important to inquire with
the competent authorities whether such permits are is-
sued and if sufficient emission quota is available for the
intended production activities. Especially in provinces
with “chronic” water or air pollution, e. g. Beijing and
Hebei-Province, special attention should be applied in
this regard.

Internal organization requirements

The revised EPL requires companies that discharge pol-
lutants to implement an Environmental Protection Re-
sponsibility System. Such companies have to stipulate a
responsible person in charge of environmental related
issues. Although the law does not contain many details
as to the qualifications of the responsible person or spe-
cific duties, it is recommended to appoint a person with
relevant background for this position that is involved in
the continuous supervision of the production activities.

Moreover, such person should ideally be employed on
site, so he/she is able to react to any irregularities in
the production process and is also available as a point
of contact for the authorities if inspections are carried
out. The responsibilities of the person in charge should
be clearly documented as well as any activities such as
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Companies using or storing hazardous chemicals should in particular ensure to comply with internal organization requirements
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regular assessments of the environmental protection
equipment, maintenance of such equipment etc. Fail-
ures in appointing a capable person or to monitor that
person may result in personal liabilities of his/her su-
periors up to the legal representative of that company.

Additionally, according to the revised EPL and further
specified by administrative measures, enterprises that
handle or store dangerous chemicals or for any other
reason carry the risk of potential environmental acci-
dents, are required to formulate and file Emergency
Response Plans with the competent Environmental
Protection Bureau. Regarding the content of Emer-
gency Response Plans, the law requires to stipulate im-
mediate counter measures to be taken in the event of
an emergency situation. In order to determine which
measures are suitable, the individual circumstances of
each case need to be closely analyzed.

In this regard aspects such as the used production ma-
terials, the internal production layout and the kind of
surrounding environment need to be taken into ac-
count. In addition to counter measures, the law also re-
quires to stipulate how affected residents and entities
in close proximity to the company’s premises as well as
the relevant authorities shall be informed. Moreover,
the internal organization for emergency cases, such as
assignment of responsibilities, appointment of contact
persons and stipulation of reporting lines have to be
codified. To facilitate the cooperation with the authori-
ties in emergency situations, the Emergency response
Plan should furthermore be aligned to the respective
Emergency Response Plans of the local authorities.

Conclusion

After the revision of the Environmental Protection
Law of the People’s Republic of China and a noticeable
improvement of enforcement activities, companies
are strongly advised to comply with relevant regula-
tions. Although the environmental standards applied
by many foreign invested enterprises are often above
the average standard, it is nevertheless recommended
to regularly assess, whether business operations are
still in line with the obtained approvals/licenses and if
the respective internal organization requirements are
met. Both aspects can become particular important in
the event of environmental accidents. The more it can
be proved in such situations that operations complied
with relevant regulations and that coordinated emer-
gency measures were taken to reduce environmental
damage, the better the chances to mitigate sanctions.
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Enterprises that carry the risk of potential environmental accidents are
required to formulate and file Emergency Response Plans
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