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Part V

DECHP Related Policies in China/ FEZT DECHP HJAHRER

e The Decentralized Energy Combined Cooling, Heat and Power (DECHP)
National Guideline by NDRC/NEA/MOHURD/MOF.(2011).
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e The Decentralized Energy Combined Cooling, Heat and Power  (DECHP)
Pilot Project Implementation Plan Guidelines by NDRC/NEA/MOHURD.
(November 2014).
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e The Shanghai Local DECHP policy [2013].
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. Qingdao local DECHP policy (December 2014).
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. Changsha local DECHP policy (January 2014).
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US - China ( Shanxi ) Decentralized Energy & CHP
Workshop

Taiyuan City, Shanxi Province
May 18-19, 2015

Supporting Agencies

US Trade and Development Agency (USTDA)
US Department of Commerce (USDOC)

US Department of Energy (USDOE)

National Energy Administration (NEA)
Shanxi Development and Reform Commission (Shanxi DRC)
Shanxi Department of Commerce (Shanxi DOC)

Shanxi Department of Housing and Urban-Rural Development (Shanxi DHURD)

Co-Hosts

US-China Energy Cooperation Program (ECP)

American National Standards Institute (ANSI)

Commercial Service of the US Embassy

Shanxi Investment and Consulting Development Planning Institute (SICDPI)
Shanxi Urban and Rural Gas and Heating Association

Research Center for Eco-Environmental Sciences Shanxi

Co-Sponsors

Cummins
Caterpillar

Broad Energy Service



State Power Economic Research Institute under State Grid

China Gas Association Distributed Energy Committee

Program Overview

e Day 1, May 18, Full-day Workshop, Site: Taiyuan Yingze Hotel
o 8:30am-9:00am Register
0 9:00am-12:30pm Morning Workshop
0 12:30pm-13:30pm Buffet Lunch
0 13:30pm-17:00pm Afternoon Workshop

0 18:00pm-19:00pm Buffet Dinner

e Day 2, May 19, Shanxi Decentralized Energy Development Closed-door Meeting, Site: Taiyuan
Yingze Hotel
0 9:00am-11:30am Closed-door Meeting

0 11:30am-13:00pm Lunch

Workshop Brief and Objectives

The Shanxi DECHP workshop will discuss the key related issues to promote the development of the
natural gas based decentralized energy combined heating power (DECHP) sector at both the central and
regional level. This workshop will discuss: DECHP related policy, industry and product standard,
market access and business opportunities; technology and solutions; best practices; and business
model.
e To provide visibility and interpretation on China’s natural gas DECHP guideline, and DECHP Pilot
Project Implementation Plan Guidelines.
e To share US’ experience in DE&CHP development, policy and standard, best practice & lesson
learned, and explore opportunities for bilateral cooperation to support China DECHP

development.



e To help ECP members and Shanxi local stakeholders to ultimately identify pilot projects
through workshop, on-site technical assistance, DECHP technology showcases learning
in US and in China so that to further support the DECHP pilot projects, local DECHP
policy and standard development.

e To enhance the previous cooperation with NEA on DECHP Feasibility Study which was
funded by USTDA in 2010, to identify two model projects that fit China’s national
Tri-Generation model program and to analyze their feasibilities. This project will
showcase the selected technology, and will promote Sino-U.S. cooperation in the areas
of decentralized energy’s key technology and equipment. The Study is expected to

complete in 2015.

The Shanxi Workshop is one part of the US China DECHP Cooperation Initiative which is
initiated by ECP and ECP member companies. The ECP DECHP initiative’s initial focusing areas
include three key sectors associated with the whole DECHP industry: natural gas based DECHP,
Renewable DE like solar to energy or waste to energy (Optional solutions for region/areas

without rich natural gas resources or high price gas region), and smart grid.

This ECP DECHP initiative targeted but not limit to Shanxi province, other potential targeted
regions include Shandong Province, Chongging, Shaanxi Province, Hebei province, Inner

Mongolia and some first tier cities with promote DECHP policy.

DECHP Brief Introduction & Benefit

Natural gas distributed energy system refers to small-size, small-capacity, modular,
decentralized energy systems arranged at the user end, independent transmission of cold, heat
and power to user, It differs from the traditional centralized power supply in terms of energy

generation and transmission style.

o  Energy efficiency of natural gas distributed energy averagely reach more than 70%,
amongst it, gas engine distributed energy’s efficiency is up to 85%, while the energy

efficiency of conventional thermal power plants, coal-fired power is less than 40%.



o Close to the user is a typical feature for distributed energy, obviously, it will
avoid the losses caused by long-distance power transmission, while saving a
lot of investment in associated transmission and distribution lines.

o Distributed energy use advanced equipment, greatly reducing the nitrogen oxides,
sulfur dioxide, particulate emissions and other pollutants. 50-60% reduction in carbon
dioxide and 60-70% reduction in nitrogen oxide compared with the same size
of conventional coal-fired power plants

o Interms of security and stability, as a useful standby power source to the grid, in the
case of grid failure, distributed energy is able to become an emergency power.

o DECHP can solve the heating problem with low cost for remote area people in towns and
countryside.

o  DECHP can provide Electricity for areas where the power is in short.

o  DECHP can lower the coal use for heating in winter so as to lower the emission and pollution.

The need for US China Cooperation on DECHP in Shanxi Province

Given the benefits of DE&CHP, however, the development of DE & CHP in China has
encountered both commercial and technical barriers that are rooted in the country’s current
regulatory policies on grid connection, natural gas availability, price, and fire code standard for
high pressure natural gas etc. Thus, there is a need to identify and address barriers and
promote bilateral cooperation in DE&CHP industry and create more favorable environment for
DE&CHP’s development in China. China central and regional government agencies are

motivated to promote DECHP policy, technology solution and pilot projects.

o In 2011, the natural gas based DECHP national guideline was announced and issued
by NDRC/NEA and NEA plan to select/support 1000 national DECHP demo projects in
China.

o In November 2014, NDRC/NEA/MOHURD just issued the Decentralized Energy
Combined Cooling, Heat and Power (DECHP) Pilot Project Implementation Plan
Guidelines. In this implementation plan guidelines, there are some fundamental
changes: interconnection with gird is permitted and grant franchised to investor for

cold/heat/electricity business in specified area. Central government requires



provincial/regional government to develop local DECHP policy, oversee and guide
DECHP pilot project implementation. According to the national DECHP pilot project
plan, China will demonstrate 1000 DECHP pilot projects by 2020.

o  Shanxi is highly promoting "Gasification of Shanxi Plan” and “4 in 1 Gasification
Strategy” since 2010. “4” refers to natural gas, Coal bed methane (CBM), CMM (FLt
<), and coke oven gas. Shanxi has richest coal-bed methane (CBM, equal to natural
gas) reserve in China and DECHP technology and solution will be a good match to
support the gasification of Shanxi work. The well-developed gas pipeline network in
Shanxi established a solid foundation for the development of DE CHP projects. From
2015 to 2020, there will be 100 DECHP pilot projects in pipeline in Shanxi province
according to the local DECHP plan.

o  Shanxi provincial DRC has clearly showed strong interest to US industry and leading
US companies to promote the DECHP cooperation in Shanxi to support the local
DECHP industry development, including local policy, industry standard, technical

assistance, and cooperation on pilot project implementation.

Speakers and/or Presenting Organizations

e ECP DECHP WG member enterprises and other US enterprises: Cummins, Caterpillar, GE, Dow,
Peabody, KBR, NuCloud Global, Q-Grid, Johnson Controls, Birtley, Jupiter

e Projects owners/operating enterprises: local energy SOEs, local industrial parks, power plants,
hotels, hospitals, and landfills in Shanxi.

e Institutions: State Power Economic Research Institute under State Grid, China Gas Association
Distributed Energy Committee, World Association of Decentralization Energy, United Nations
Environment Programme, Institute for Industrial Productivity, Taiyuan University of Technology,
Experts of Research Institutions under NDRC&MOHURD

e Relevant Governments: China side: NEA, Shanxi DRC, Shanxi DOHURD, DOE, DOEP, DOST, EIC,
target municipal governments of Shanxi province;

US side: USTDA, USDOC, USDOE

e  Other Agencies: Broad Group, CNPC Jinan Engine Co., Shanghai Electric, etc.



US - China ( Shanxi ) Decentralized Energy & CHP Workshop

Agenda

Yingze Hotel, Taiyuan City

May 18, 2015

TIME TOPIC SPEAKER
Morning Director of Foreign Investment Department of | Ms. Lingyu Ai
Session Shanxi DRC

Meeting Host

Chairman of ECP Management Board

Executive Committee & President of Peabody

Mr. Zhenchun Shi

Asia
9:00-9:30 Opening Remarks & Signing Ceremony
Remarks Deputy Director of Shanxi DRC Mr. Jingshan Hu (on behalf of
Shanxi provincial
government, Shanxi DRC,
Shanxi DOC, Shan DHURD)
Remarks Country Manager of USTDA China Ms. Verinda Fike
Remarks Director of DOE China Office Mr. Robert Ivy
Remarks Senior Commercial Officer, Commercial Service | Mr. Bradley Harker
of US Department of Commerce
Remarks Executive Director of ECP Mr. Geoffrey Jackson
Remarks President of SICDPI Mr. Xinli Zhao
MOU signing ECP-Shanxi DRC Investment and Consulting | Mr. Geoffrey Jackson,
Development Planning Institute (SICDPI) Executive Director of ECP
MOU Signing Ceremony & Mr. Zhao Xinli, President of
SICDPI
9:30-10:30 Keynote Presentation (Policy and Industry Development)
9:30-9:50 China DECHP Development Overview & Mr. Wang Qinghuan, Senior
Outlook Expert, China Gas Association

Distributed Energy
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Committee

9:50-10:10

Keys to Success & Lessons Learned: US DECHP

Experience

Dr. Patricia Garland, CHP

Project Manager of Oak
Ridge National Laboratory &
Ms. Katrina Pielli, Senior
Policy Advisor of DOE-EERE

office

10:10-10:30

US China DECHP feasibility study report &
Opportunity for Shanxi to develop DECHP

industry

Mr. Xinlei Wang, Director,
Senior Engineer & Dr. Xueqin
Tian, Beijing Huajian Power
and Research

Design

Institute, State Power
Economic Research Institute

under State Grid

10:30-11:15

Presentation on Technology/Solutions/Showcases

10:30-10:45 Cummins strategy supports for Shanxi Mr.  Zhejun  Cui,  Senior
gasification Manager, Cummins Jardine
Energy Solution Shanghai
10:45-11:00 Solar turbines - references in Shanxi and | Mr. Bob Chen, Account Sales
suggestions to DECHP development Manager of
Caterpillar-Solar Turbines
Beijing
11:00-11:15 Important factor for DECHP development: | Mr. Xiaodong Zhang, Vice
Innovative business model President of Broad Group &
General Manager of Broad
Energy Service
11:15-11:30 Tea Break
11:30-12:30 Panel Discussion/Dialogue on Shanxi DECHP development opportunity and
challenge
Panel Host Director of International Cooperation Center of | Mr. Patrick Liu

SICDPI
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Party Secretary of Jinzhong City

Mr. Pu Zhang

Panelist CHP Project Manager of Oak Ridge National | Dr. Patricia Garland
Laboratory

Panelist Director, Senior Engineer, Beijing Huajian | Mr. Xinlei Wang
Power Design and Research Institute, State
Power Economic Research Institute under
State Grid

Panelist Manager of Cummins East Asia Area & | Mr. Nimrod Hou
Co-chair of ECP/DECHPWG

Panelist National Officer, United Nations Environment | Dr. Nanging Jiang
Programme (UNEP)

Panelist Vice President of Broad Group & General | Mr. Xiaodong Zhang
Manager of Broad Energy

Panelist Vice General Manager of Sales Department, | Mr. Feng Zhang

CNPC Jinan Engine Co.

12:30-13:30

Lunch

Afternoon
Session

Meeting Host

Director of International Cooperation Center of

SICDPI

Mr. Patrick Liu

Senior Commercial Officer, Commercial Service

of USDOC

Mr. Bradley Harker

13:30-15:30

Presentation on other DECHP key fields & projects

13:30-13:45 Introduction of District Energy in Cities | Dr. Nanging Jiang, National
Initiative: Unlocking Potential of Efficiency | Officer of UNEP
and Renewable Energy
13:45-14:00 Proper Design and Optimization of | Mr. Harry Haury, CEO of
Turbine-based NuCloud Global
14:00-14:15 Dow Gas Treating Technology Mr. Aiguo Zhou, Technical
Manager, Qil, Gas, and
Mining Department, Dow
Asia
14:15-14:30 Johnson Controls Asynchronous Operation for | Mr. Ling Yu, Sales & Business

-12 -




CCHP Development Manager,
Johnson Controls
14:30-14:45 Introduction of the Decentralized Energy | Mr. Jinsheng Li, Deputy
Project of Shanxi Technology and Innovation | Director of Management
New Town Committee, Shanxi
Technology and Innovation
New Town
14:45-15:00 Jinzhong DECHP development overview and | Mr. Zigiang Zhu, Deputy

outlook

Director of Jinzhong City DRC

15:00-15:30

Q&A

15:30-15:45

Tea Break & networking

15:45-16:45

Panel discussion on Shanxi

development

DECHP policy,

standard, pilot projects

Panel Host Senior Commercial Officer, Commercial Service | Mr. Bradley Harker
of USDOC

Panelist Vice Director of DOHURD Mr. Jinsheng Li

Panelist Division head of New Energy Department of | Mr. Zhigang Cheng
Shanxi DRC

Panelist Division head of Regional and Economic | Mr. QinglinYi
Department of Shanxi DRC

Panelist Ecology Environment Center under Shanxi | Mr. Jin Yuan
Department of Environment Protection

Panelist Deputy Director of Jinzhong City DRC Mr. Zigiang Zhu

Panelist Senior Expert of China Gas Association | Mr. Qinghuan Wang
Distributed Energy Committee

Panelist Deputy Executive Manager, Taiyuan Gas and | Mr. Weijian Zhang

Heating Co. Ltd.

16:45-17:00

Workshop Summary

Director of DOE China Office

Mr. Robert lvy

President of SICDPI

Mr. Xinli Zhao

18:00-19:00

Buffet Dinner
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Sponsor and Organizer Overview
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US-China Energy Cooperation Program (ECP)
EC -

US-China Energy Cooperation Program (ECP) is the commercial implementing arm
of US-China clean energy collaboration. Founded in September 2009 by 24 US
companies, ECP is the only private sector-led nongovernmental organization
dedicated to clean energy business development, market expansion, foreign direct
investment and job creation in both the United States and China. With official
support of the US and Chinese governments, ECP’s public-private platform
empowers member companies to become part of a total solution industry
consortium to deliver transformative business development outcomes that require a
collective and coordinated effort. Members join ECP through working groups (WGSs)
to form industry value chains. Within each working group, members establish a
sector development road map for the short-, medium- and long-term. Through this
process, each working group identifies annual business development objectives

and concrete initiatives for implementation.

In the course of five years, ECP’s working group platform has increased its
membership to over 40 companies, including Chinese firms, and partnered with

numerous organizations to achieve the following outcomes:

* Establish new industries and markets.
* Influence regulatory policy.
* Serve as the industry voice in bilateral government dialogue.

» Facilitate commercial deals.

ECP MISSION STATEMENT

ECP's mission statement is to create a solid platform for US and Chinese
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public-private sector cooperation to advance the development and deployment of

clean energy solutions through commercial engagement and joint projects.

ECP: Working Groups
ECP’s work is done through its 10 working groups on
e Clean Coal Working Group (CCWG)
e Clean Transportation and Fuel Working Group (CTFWG)
e Decentralized Energy and Combined Cooling, Heat & Power Working Group
(DECHP)
e Energy Efficient Building and Design Working Group (EEBDWG)
e Energy Financing and Investment Working Group (EFIWG)
e Industrial Energy Efficiency Working Group (IEEWG)
e Renewable Energy Working Group(REWG)
e Smart Grid Working Group (SGWG)
¢ Nuclear Power Working Group (NPWG)
e Shale Gas Working Group (SHGWG)

ECP, the commercial implementing arm of US-China clean energy collaboration,

facilitates and supports clean energy

+ Job Creation
* Intellectual Property Rights Protection
» Market Access & Sector Development

* Foreign Direct Investment

A RECORD OF SUCCESS

ECP has invested in projects that have produced measurable results for its
members in the form of increased trade and important infrastructure development
benefits to China. ECP takes a win-win approach that is important to sustainability

of its public-private partnership model.
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ANSI | _ |
american nationa sanaarss wste—— AIEFICAN National Standards Institute (ANSI)

As the voice of the U.S. standards and conformity assessment system, the
American National Standards Institute (ANSI) empowers its members and
constituents to strengthen the U.S. marketplace position in the global economy
while helping to assure the safety and health of consumers and the protection of the

environment.

The Institute oversees the creation, promulgation and use of thousands of norms
and guidelines that directly impact businesses in nearly every sector: from
acoustical devices to construction equipment, from dairy and livestock production to
energy distribution, and many more. ANSI is also actively engaged in accrediting
programs that assess conformance to standards — including globally-recognized
cross-sector programs such as the ISO 9000 (quality) and ISO 14000

(environmental) management systems.

ANSI has served in its capacity as administrator and coordinator of the United
States private sector voluntary standardization system for more than 90 years.
Founded in 1918 by five engineering societies and three government agencies, the
Institute remains a private, nonprofit membership organization supported by a

diverse constituency of private and public sector organizations.

Throughout its history, ANSI has maintained as its primary goal the enhancement of
global competitiveness of U.S. business and the American quality of life by
promoting and facilitating voluntary consensus standards and conformity
assessment systems and promoting their integrity. The Institute represents the
interests of its nearly 1,000 companies, organization, government agency,
institutional and international members through its office in New York City, and its

headquarters in Washington, D.C.
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American National Standards Institute

Us.
COMMERCIAL
SERVICE

United States of America
Department of Commerce

China’s growing economy is rich with business opportunities for U.S. firms. In fact,
U.S. companies, including many that are small and medium-sized, export more than
$100 billion in goods and services each year. However, doing business in China can
be challenging because of its evolving business environment, diverse regional
markets, and complex regulations. That's where the U.S. Commercial Service comes
in.

Connect with our global team to unlock your sales potential.

Our trade professionals, located across the United States and in the U.S. Embassy,
Consulates, and business centers in China, will help you develop customized export

solutions and connect with lucrative opportunities.

Tap into a world of virtual assistance at export.gov/china.

Pinpoint the best prospective markets and evaluate your export readiness.

Learn about laws, regulations, and customs, and get the latest news on

economic, political, and trade conditions.
Leverage free market and sector-specific research.

Find trade leads, tender offers, and upcoming trade events.

Why Export to China?

China is buying, building, and upgrading. American companies can compete for
many projects that receive substantial funding from China’s central government and
multilateral financial institutions.

With the middle class exploding and economic growth leading the world, China’s
demand for consumer products and services spans all industries and reaches into
more than 260 cities, each with populations exceeding one million people.

Get export assistance across China.

The U.S. Commercial Service can connect you to opportunities in China’s major
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and emerging markets. In addition to trade professionals at the U.S. Embassy and at
Consulates across China, we also provide expert assistance in 14 of China’s
up-and-coming markets. These business centers—from Harbin in the north to Zhuhai
in the south—are among China’s fastest-growing markets, receiving 96 percent of
China’s $586 billion in economic stimulus package spending.
Trade Counseling

Develop effective market entry and sales strategies.

Understand export documentation requirements and China’s import regulations.

Navigate U.S. government export controls, compliance, and trade financing

options.

Market Intelligence

Analyze market potential, foreign competitors, and cities with the best sales
prospects.

Obtain comprehensive information on the best prospects, financing, laws, and
cultural issues.

Conduct background checks on potential buyers and distributors.

Business Matchmaking

Connect with pre-screened potential partners.

Promote your product or service to targeted buyers at trade events and on
Chinese-language Web sites.

Meet with industry and government decision makers in your target market(s) in
China.

Commercial Diplomacy
Overcome trade obstacles to successfully enter the China market.
Benefit from coordinated U.S. government engagement with foreign
governments to protect U.S. business interests.
Access U.S. government trade advocacy for your foreign government

procurement bids.
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U.S. Commercial Service China
Beijing : 55 An Jia Lou Road Beijing 100600
(8610) 8531 3000
office.beijing@trade.gov
Chengdu : 4 Ling Shi Guan Road Chengdu, Sichuan 610041
(8628) 8558 3992
office.chengdu@trade.gov
Guangzhou : 43 Hua Jiu Road
Guangzhou, Guangdong 510623
(8620) 3814 5000
office.guangzhou@trade.gov
Shanghai :  Shanghai Center, East Tower, Suite 631
1376 Nanjing West Road
Shanghai 200040
(8621) 6279 7630
office.shanghai@trade.gov
Shenyang : 52 Shi Si Wei Road Shenyang, Liaoning 110003
(8624) 2322 1198

office.shenyang@trade.gov
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Shanxi Investment Consulting & Development
Ny . .
L\ 74
Nuws/ Planning Institute

Shanxi Investment Consulting & Development Planning Institute, approved by
provincial government, is a provincial public organization under the jurisdicton of
Shanxi Provincial Development and Reform Commission. It was established in 1986
and formerly known as Shanxi Engineering Consulting Company. In 2006, it has
assumed the present name to fit the demand of development and ratified by the
provincial government. The institute is the only comprehensive engineering
consulting agency with national Grade A engineering consultant and the member of
Federation International des Ingenieurs-Conseils(FIDIC), and also a registered

consulting organizaiton at World Bank.

Since establishment, the institute has build up a professional team in consultation
caross different fields with outstanding expertise and working experience. The
institute owns a team of researchers composed of PhDs, masters who committed
themselves in the policy study of public, industrial and investment, it provides
consultation for government organizations on decision-makings; draws up the long
term and medium provincial economic and social development planning, regional
planning and ad hoc planning; undertaking the key provincial project consulting,
feasiability study, energy efficiency evaluation, social stability risk analysis, interim
and afterwords assessment etc., provide investment planning and consulting service;
provide consulting services regarding the corporate strategy, financing management

and engineering.

During the development, the institute also paid much effort to cooperate with
domestic and international organizations. The institute has built up strategic relations
with many professional agencies such as China International Engineering Consulting

Corporation, Accenture, Economy School of Peking University, China Energy
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Economy Researh Center of Xiamen University, Taiyuan University of Technology,
and invited school of Yangze Scholars as special advisors, set up the expert
database, which established solid fundation for research ability and professional
consulting proficiency. Meanwhile, the institue signed strategic cooperation
memorandum with the NRW economic development agency and set up coop

relations with World Bank, ADB, JBIC, KFW to develop international business.

In the coming period of development, the institute will stand on the government
consulting, persist the principle of independent, impartial, scientific, reliable, integrate
the resource of government and market, serve the development of economy and
society and corporate, act as government think tank and copporation advisor, and
contribute to the harmonious development of the economy and society in Shanxi

province.
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Research Center for Eco-Environmental

Research Center for Eco-Environmental Sciences in Shanxi(SXRCEE) belonging to
department of environmental protection of Shanxi Province was established in 2006
and running in 2008. In order to promote the development of social economy and
ecological civilization construction,SXRCEE adheres the idea of “openness,
collaboration,innovation,development’and strives to improve the ability of scientific
research,to build a platform for low-carbon environmental protection technology

cooperation.

There are 45 staffs ,including 40 professionals among whom 3 has Ph.D and 31 has
Master’s degree.SXRCEE has 5 divisions: The general affairs office, Information
management and external cooperation office,Institute of environmental assessment
technology, Institute of low-carbon and energy-saving technology, Institute of solid
waste pollution control technology.In recent years, the SXRCEE has been engaged
in the research and consultation service for regional sustainablity and low-carbon
policy development, solid waste disposal and contaminated site remediation,
environmental management of chemicals and risk control, water pollution control and
river ecological protection, environmental risk prevention and emergency treatment,

etc.

In recent years, SXRCEE has established a professional and technical team with
excellent professional attainment, which has become an important technical support
and decision-making institution for the relevant departments of the government in
Shanxi Province. In the field of Low-carbon policies and energy management, the
research carried out by SXRCEE mainly include: O The strategic research for
addressing climate change: assist the government to develop strategies, long-term

planning and action programs on climate change; @ The low-carbon energy policy
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research: provide technical support in making energy policy for government in key
industries and typical areas;® The greenhouse gas emissions accounting research:
assist government to establish statistical accounting and assessment system of
greenhouse gas emissions and carry out carbon inventory and carbon reduction
potential analysis for the enterprises; @ The low carbon propaganda ,education and
training: organize the promotional and educational activities related to climate
change; ® The applications research on distributed energy: carry out basic research
on natural gas(solar) distributed energy policy,technology and applications at home

and aboard.
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Shanxi Urban Heating-Supply Association
Shanxi Urban Heating-Supply Association was founded in 1992 under the Departme
nt of Housing and Urban-Rural Development of Shanxi Province. The association is
established voluntarily formed by provincial urban heating-supply enterprises and in
stitutional organizations as the main body , together with related design, research, e
guipment manufacturers and other units. The association is a professional and non-f

or-profit social organization.

The main responsibility of the association involved with the followings: probing into t
he theory,direction and policy of heating-supply industry in the province; researching
on entrusted topic, advising on industry development policy and regulations, assisti

ng competent department on publishing and implementing industry development pla
n and related regulations, coordinating issues occurred during implementation, impr
oving the service quality of the whole industry as well the economic benefits and soc
ial benefits; setting industry rules and norms, improve the industry self-discipline me
chanism, promoting industry integrity and regulating industry behaviors to maintain f
air competition; providing legal, policy, technology, management, market consulting

and product promotion services to its members; guiding and pushing enterprises to f
ace the market and construct modern enterprise mechanism, elevating enterprise m
anagement level and enhance the core competitiveness. The association also under
taking the role of organizing industry training sessions to help its members improve t
heir comprehensive capabilities. Meanwhile, it also looks at cooperations with intern
ational enterprises on economy, technology and industry information; focusing on bu

ilding friendly relationships with similar counterparts.

Shanxi Heating-Supply is a journal established in June 2007. The journal was found
ed by the association, supervised by the Department of Housing and Urban-Rural D
evelopment of Shanxi Province. Shanxi Heating-Supply is issued bimonthly and sent

to all the related units and departments for free. The journal reveals industry inform
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ation on the domestic side as well as on the international level through publishing an

d analyzing the national policy and industry regulations.

PR
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Speaker Biographies

HFANA
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Robert (Bob) G. Ivy
Directorship of the DOE China Office at the U.S. Embassy

Bob Ivy was assigned the Directorship of the DOE China Office at the U.S. Embassy to the
People’s Republic of China in May 2013. Bob is responsible for advancing U.S. nonproliferation
and energy policy interests in China, supporting the Chief of Mission and Embassy Country Team
through representation, as well as promoting U.S.-China cooperation on science and
technological innovation by supporting a broad range of energy issues, nonproliferation programs,
and science cooperation. He regularly works with the Chinese Government as well as U.S. and
Chinese industries to facilitate programs and identify areas for greater collaboration. In addition,
Bob fosters cooperation between all DOE offices and their respective Chinese counterparts by
interacting directly with mid- to senior-level Chinese officials on a daily basis to advance the
implementation of DOE programs and policy in many areas including Chinese nonproliferation,

civil nuclear, energy policy, energy efficiency, renewable energy, oil and gas activities.

He most recently served as the Red Team Program Manager for the Domestic Nuclear Detection
Office at the Department of Homeland Security (DHS). In that capacity he planned, coordinated,
and directed red team assessments of fielded radiological and nuclear detection capabilities at
the Federal, State, and local levels by conducting both covert and overt performance testing.
To enable the program, he managed several programs that scientifically developed and fielded
radiological test devices. These programs collaborated with multiple National Laboratories and
the National Nuclear Security Administration in the concept development, research, and design
selection. Once designs were selected, he acted as the US Government program lead in the
engineering, production, and fielding of the devices, including the supporting aspects such as the

development of modernized fissile material shipping containers.

Bob served 23 years in the U.S. Army. Prior to his assignment at DHS, Mr. Ivy served as the
Chief, Counterproliferation Branch in the Headquarters of the Department of the Army from 2006
to 2009.

He graduated from the Virginia Military Institute in 1989 and completed his MA in International
Policy Studies at the Monterey Institute of International Studies in 1999. He is married and has

a daughter.

-45-



Verinda Fike, Country Manager, East Asia Region

XERSREE REX PEIFHATA

Verinda Fike currently serves as a Country Manager in the East Asia Region for the
U.S. Trade and Development Agency (USTDA). In this capacity, Ms. Fike is
responsible for business development, project preparation and evaluation, and
supervision of USTDA activities in the region. She also leads the agency's Electricity

Transmission and Distribution Sector Team.

Ms. Fike has travelled and worked in over 40 countries and has managed projects in
Asia, Africa, the Middle East, and Europe. Prior to joining USTDA, Ms. Fike consulted
U.S. private sector and USAID overseas missions on creating effective public-private
partnerships in developing and emerging economies. She also spent three years in

China managing patient relations and marketing for several women's health clinics.

Ms. Fike holds a Master of Science in Foreign Service and a Master of Public Policy
from Georgetown University, as well as a B.A. from the University of Colorado in

International Affairs and Mandarin Chinese.
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Brad Harker, Senior Commercial Officer, Commercial
Service of US Department of Commerce

Brad Harker is a Foreign Service officer with the U.S. Department of Commerce,
Foreign Commercial Service. He is currently serving at the U.S. Embassy in Beijing,
China as the team leader for the energy and environment portfolio. From 2010 to
2013, Brad served as the Senior Commercial Officer at the U.S. Embassy in
Belgrade, Serbia where he covered the regions of Serbia, Montenegro and Bosnia
and Herzegovina. Prior to Belgrade, Brad worked as the Principle Commercial
Officer at the U.S. Consulate in Osaka, Japan where he was responsible for
supporting U.S. Commercial interests in the Kansai region of Western Japan.

Domestically, Brad served as a Commercial Officer for a two-year tour from
2004-2006 at the U.S. Export Assistance Center in Nashville, Tennessee, where he
assisted middle Tennessee companies with their export development needs. From
2001 to 2004, he worked as the Commercial Officer at the U.S. Embassy in Athens,
Greece. During his tenure in Athens, he assisted U.S. firms to bid on contracts for
the 2004 Summer Olympic Games.

Brad is a native of northern Nevada and obtained a Bachelors degree in Marketing
from the University of Nevada, Reno in 1993. Following graduation, he
participated in the Japanese Exchange and Teaching (JET) Program from 1994-1996
as an Assistant Language Instructor (ALT) in Nagano prefecture. In postgraduate
study, Brad completed Japanese language and business courses at ASIA University
in Tokyo, Japan and an International Trade Specialist Training program at the
Thunderbird International Trade and Finance Center in Phoenix, Arizona. He is fluent
in Chinese, Japanese and Greek.

Brad is married to his wife, Megumi and they have two daughters, Riena and Bethany.
In his spare time Brad enjoys snowboarding, scuba diving, and water skiing.
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Jay Biggs, Commercial Officer, Commercial

é Service of the US Embassy

Mr. Jay Biggs is a Commercial Officer in the U.S. Foreign Commercial Service office
in Beijing, China. As a Commercial Officer, Mr. Biggs provides guidance for U.S.
companies interested in exporting their products or services to the booming Chinese
market

Prior to joining the Commercial Service, Mr. Biggs served as a Trade Analyst in the
U.S. Department of Commerce’s of Health and Consumer Goods, where he
analyzed regulatory policies for importing medical devices into various Asian
countries and advised U.S. firms on market access issues. Mr. Biggs served as U.S.
Co-chair of the U.S. — China JCCT Medical Device Task Force, and led several
policy related delegations to China and South Korea.

Mr. Biggs served as a Trade Analyst in the Department of Commerce’s Office of the
Chinese Economic Area and the Office of Japan. In these positions, Mr. Biggs
analyzed regulatory policies and advised U.S. firms on market access issues in
various sectors, including: energy, housing and environmental products, trade
finance and healthcare sectors.

In 2008 — 2009, Mr. Biggs was a Mansfield Fellow in Tokyo, Japan. During this period,
Mr. Biggs spent 6 months in Japan’s Ministry of Economy Trade and Industry (METI)
studying Japan’s industrial promotion strategies, and spent month in a Diet
(Japanese legislature) member’s office. He also spent 4 months in Japan’s Ministry
of Health Labour and Welfare studying Japan’s healthcare regulatory system, and
spent one month in the Japanese Cabinet Office.

Mr. Biggs has Masters Degrees from The American University in Washington D.C.
and from Ritsumeikan University in Kyoto Japan.
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Geoffrey R Jackson

K

Mr. Jackson currently serves as the Executive Director of the US-China Energy

Cooperation Program (Dec. 2014 to present). Concurrently, Geoff also serves as the
Executive of Director of the US-China Aviation Cooperation Program (June 2014 to
present). Prior to that, he held several positions in the US Trade and Development
Agency (1990 to April 2014), US Department of Commerce (1978-1990) and US
Coast Guard.

While at USTDA, Geoff served as the Director of Policy and Program, and Regional
Director for East Asia. During his career at USTDA, at various times, he also served
as the Regional Director for Asia, Regional Director for Eastern and Central Europe,
and Regional Director for Africa. While at Commerce, Geoff worked in the
International Trade Administration working on issues related to international trade
policy, commercial trade dispute settlements, and multilateral development bank
matters. He also held various country manager assignments. Geoff was promoted to
Senior Executive Service in 2002, and received several outstanding performance

awards.
Geoff has worked on important US-China trade and infrastructure development

issues since 2001. He moved to Beijing in May 2014, and helps manage several

important US-China Cooperation Programs on energy and aviation.
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Patricia Garland
CHP Program Manager at Oak Ridge National
Laboratory

| EEARER IR O TUH AT

Patricia “Patti” Garland is the CHP Program Manager at Oak Ridge National
Laboratory, a United States Department of Energy science and energy laboratory.
With over 30 years of technical experience, she has performed laboratory research,
pilot plant testing, technology transfer assistance, engineering analyses, and
program planning. Currently Ms. Garland supports the CHP Deployment Program at
the U.S. Department of Energy in Washington DC. She holds masters of science
and bachelors of science degrees in chemical engineering from the University of
Tennessee and Carnegie-Mellon University, respectively. In 2006, Ms. Garland
received the CHP Champion award from the United States Combined Heat and

Power Association. She is a Certified Energy Manager.
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Katrina Pielli

Senior Policy Advisor, Efficiency and Renewable
Energy Office of the U.S. Department Energy

55 [ BEV A e RO A PR AR BRI I A S BRI ]

Katrina Pielli is a Senior Policy Advisor to the U.S. Department of Energy’s Deputy
Assistant Secretary for Energy Efficiency where she provides strategic input into the
Department’s energy efficiency program direction, focused on state, utility and
industrial policy. Ms. Pielli is also a Senior Advisor for International Energy
Efficiency and Clean Energy Technologies in the Department’s Office of International
Affairs where she leads the bilateral engagement with the United Arab Emirates,
leads the energy efficiency colalboration with the Kingdom of Saudi Arabia, and

provides technical assistance across the Middle East and Africa.

Ms. Pielli leads the Department’s implementation of President Obama’s 2012
Industrial Energy Efficiency Executive Order, leads the Department’s combined heat
and power international efforts, provides strategic input into Administration and
interagency discussions on manufacturing and energy efficiency policy, and led the
Department’s technical assistance effort on the U.S. EPA’s industrial Boiler MACT
rule. She is the former Department of Energy Advanced Manufacturing Office’s
Technical Assistance Supervisor, as well as the former Deputy Associate Director for

Energy & Climate at the White House Council on Environmental Quality.

Prior to joining the Department of Energy, Ms. Pielli was the lead for the Policy Team
in the U.S. Environmental Protection Agency’s Climate Protection Partnerships
Division, where she led efforts on valuing energy efficiency in EPA’s economic
modeling, and providing policy analysis on energy efficiency and combined heat and
power. Katrina was also the lead staff on the Agency’s Waste Energy Recovery

Registry rulemaking.
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Ms. Pielli received a 2014 Certificate of Appreciation from the U.S. Department of
Energy, a 2010 Silver Medal for Superior Service from the U.S. Environmental
Protection Agency, and was named the 2009 CHP Champion by the US Combined

Heat and Power Association.
Ms. Pielli holds a Master’s of Science in Environmental Management and Policy from

Rensselaer Polytechnic Institute, and a Bachelor’s of Arts in Environmental Studies

and Policy from Cornell College.
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Ms. Jiang Nanging, National Officer, United Nations
Environment Programme (UNEP)

She got her PhD in Ecology and continued the professional career as postdoc and
research scientist in agricultural ecology for 10 years including 7 years international
working experience in universities, institute and international centre located in the
Netherlands, Israel, Japan and Kenya with more than 20 SCI publications. Prior to
joining UNEP China Office in 2008, she worked in International Network for
Bamboo and Rattan on biodiversity conservation as the senior programme officer.
In UNEP China, she started as the project manager on climate change especially on
adaptation. Currently, she is the national officer working on the national partnership
and implementation of UNEP global initiatives and priorities areas to raise the impact
of UNEP on national level including Green Economy, Sustainable Consumption and
Production, The Economics of Ecosystem and Biodiversity, Finance Initiative,
Resource Efficiency, Environmental Outlook and Eco-Disaster Risk Reduction,
South-South Cooperation on Environment, environmental education and public

awareness.

She is experienced in international and national environmental issues and themes
and the structure and framework of UN on national level. She identifies the national
needs and matches with the international concepts and strategies to manage the
environmental projects aiming to mainstream the environmental management in
national policies and strengthen the capacity of decision makers and establish
public-private partnership with government, academia, private sector and NGOs as

well as media.

Address: No.2 Liangmahe Nanlu, 100600 Tel: 010-85320923, Fax: 010-85320907
Email:

nanding.jiang@unep.org
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Zhang Xiaodong
General Manager — BROAD ENERGY SERVICE CO. LTD
Vice President —BROAD GROUP

Xiaodong Zhang, Party member, the vice president of Broad Group as well as  the founder of
Broad Energy Service Co., Ltd with the Bachelor of Economics and the Master of Business

Administration.

Mr. Zhang joined Broad Group in 1997 and he has been committed to the promotion of
non-electric central air-conditioning industry and energy conservation & emission reduction. He
has gained rich experiences and cultivated a large number of talents in different fields. As the
promoter of the Chinese Distributed Energy Alliance, he also holds several social posts as vice
director of the Energy-saving Service Committee of the Chinese Energy-saving Association and
the lecturer of the central government purchasing center. Mr. Zhang had engaged in strategic
marketing management for a large-scale enterprise and been the general manager in a gas

company for over ten years.

Mr. Zhang is specialized in the fields of building energy-saving, air quality, distributed energy
system, energy service, etc., and he is also experienced in enterprise strategy, operating
management and market promotion.

Mr. Zhang will spare no effort to participate in various energy-saving social activities for

environmental protection.

Individual Achievement

1. Participated in the research & development of BROAD non-electric chiller.

2. Founded BROAD ENERGY SERVICE CO. LTD with specific business model for Energy
Performance Contracting (EPC).

3. Participated in the research & development of Distributed Energy System (DES). Broad

Energy Service Co. Ltd owns the national patents for Combined Cooling Heating and Power

(CCHP) system which has been listed in the National Independent Innovation Industry

Catalogue.

Top 10 "Business Pioneer" entrepreneur of Zhongguancun.

Person of the year 2011 in China Energy Conservation Service Industry.

2014 Annual China Energy Conservation Service Industry outstanding entrepreneurs,

CPPCC member of Haidian District in Beijing.

CPAFFC Vice President of Haidian District in Beijing.

© N o o b
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9.

Business mentor at University of International Business and Economics.

10. Specialist of China Energy Saving Site(CES).

11. Frequently participated in activities such as US-China Energy Efficiency Forum, The Global

Cleantech Summit, meeting of the China-US Strategic and Economic Dialogue etc., in
addition, giving out speeches on behalf of China energy conservation service enterprises

during these meetings.

Project Achievement

1.
2.

© 0o N o 0 b~ w

Operating & managing EPC projects covering over 50 million square meters (Top 1 in China).
As the general manager, succeeded in guarantee the safe & smooth running of the
distributed energy system for 256 pavilions in 2010 Shanghai Expo.

Changsha Huanghua International Airport project.

Moonbay project.

Huishan new town project.

Aerospace base project.

Guomen CBD project.

Global partner of 2014 Qingdao World Horticultural Expo.

Energy provider of 2014 Nanjing Youth Olympic Games.

10. Yanan new town project.

Honors of Broad Energy Service

1.
2.
3.

National High-tech Enterprise.

Zhongguancun One-ten-hundred Billion Revenue Cultivate Enterprise.

Zhongguancun National Independent Innovation Demonstration Zone Core Area Creative
Key Enterprise.

The First National Registered Energy Service Company.

Compilation Unit of the First EPC National Standard GB, T24915- 2010 {General Principles
of Energy Performance Contracting Technology) .

China Strategic Partner of the World Alliance of Distributed Energy (WADE).

Brand enterprise in China Energy Service Industry.

The EPC pioneer in Chinese central air-conditioning industry.
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Hou Xingguo, originally born in Yongji Shanxi, head of the clean power solution
team of Cummins in East Asia, meanwhile, serve as Co-chairman of the joint
working group of Distributed Energy and CCHP for US-china Energy Cooperation
Program (ECP),

Graduate of Taiyuan University of Technology, studied in mechanical engineering,
Prior to join Cummins, Mr. Hou had worked for Caterpillar and Ingersoll rand, fully
engaged in the utilization and promotion of clean energy. Mr. Hou is also a famous
historian, best-selling author, served as column writer for the {The Economic
Observer) and {Economic Highlights) since 2001, his new book was just published

by Zhejiang University Press in January 2015, won wide acclaim from readers.
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B Harry HAURY

Chief Executive Officer of NuCloud Global

Well-known for his long history in the Energy business and advanced IT circles he
has years of experience with distributed power generation, energy efficient data
center design and Cloud Computing. He has spoken to government and private
forums about the “green” aspects of data center and Cloud Computing development
and the use of a properly designed power cycle to lower the carbon footprint and
increase overall energy efficiency of the data center operation. He has been a
member of several Internet standards committees, a keynote speaker at numerous
industry conferences for Data Center World, Cloud Computing, AlIM and Federal

activities.

He has been involved directly in the design and implementation of over 800 data
centers and is also an internationally recognized top expert on Cloud Computing,

cyber security, massive scale transaction systems and workflow automation.

Mr Haury has, during his career, directly provided services for US Treasury
Department, US Department of Energy, the US Federal Reserve, 10 of the 25 largest
banks in the US, Morgan Stanley, Merrill Lynch, American Express, VISA,
MasterCard, State Farm Insurance, Microsoft, Amazon, Boeing, Emerson Electric,
FedEx, Sandia National Laboratories, DARPA, British Telecom, Gazprom, MICEX,

amongst many others.

Mr Haury was a successful executive in the US energy sector with a distinguished

career being the Vice President of Operations and Chief Engineer of a major
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publically listed US energy company. He then started his own company to
commercialize data center and IT products and services he wanted to develop on his

own.

Mr Haury is also a published academic author and the holder of a number of patents
relating to computer security, Cloud Computing and distributed transaction

automation.

Mr Haury’s current initiatives include distributed power generation using Natural Gas
based CCHP, Cloud Computing technologies and solutions for enforcing end-to-end
trust in shared environments like the Internet. He is directly responsible for
synthesizing the business strategy and product designs behind the NuCloud effort.
He has spent over three years working with Chinese market opportunities and
developing projects to pursue high efficiency data centers and Cloud Computing in
China.
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China DECHP Development Overview & Outlook
E R REER RIIRE R

Mr. Wang Qinghuan, Senior Expert, China Gas Association

Distributed Energy Committee
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Keys to Success & Lessons Learned: US DECHP

Experience

XESAREBRRBRER: BRI kaRE0)

Dr. Patti Garland, CHP Project Manager of Oak Ridge
National Laboratory & Ms. Katrina Pielli, Senior Policy
Advisor of DOE-EERE office
Patti Garland {81, EEMBMITERLIE CHP IHAH &
Katrina Pielli 2z -3¢ [E GBI 55 58 ROF AT F- A= BE I 70 A 2 BRI

TR J ]
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ror | Energy Efficiency &
Q< Renewable Energy

Keys to Success & Lessons Learned: Patti Garland
U.S. DECHP Experience I3 #84 Qakiidgs NatlonsliSborstony

U.S. —China (Shanxi ) Decentralized Energy & CHP
Workshop 3¢ (1) AR AEWRTFS &
Taiyuan City, China 1 E KR
May 18, 2015 201545 18H

U.S. CHP Market Overview
EES TR LR 2 A B = B mHiashid

Today

U.S. CHP Market Overview

EE SR RS A B =BT IR

U.S. CHP Market Development Successes
XELHREERLABSBRETHIAA R

U.S. CHP Outlook — Keys for Success

EZES RS AR ZBMEITIWRE- IR XE

CHP Benefits /& # i = Bx{i B9 z5 4k

+ Economics - Reduced energy costs and improved power
reliability (business continuity)

SO RV RERAAE, REEHATEYE (FlELasESE)
Compliance — Meet energy goals (local, state, federal)
BRI i RAER BER (K, M, BXR)

« Environment - Reduced energy use and lower emissions
(criteria pollutants and greenhouse gases)

MR- AUV RERIER, FRIEHIS GRESRMMEBEESED

+ Public Safety — Keep critical infrastructure operating and
support the grid in times of emergency

AHRE- ERFRRF XA RN ER
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CHP: An Important U.S. Energy Resource

AP

+ 83.3 GW of installed CHP at over 4,220
industrial and commercial facilities

i 4,2208 T LA L i 6 © 33283012
A BUtEE

86% of capacity in industrial applications
86% Y EEAT TR

Metals

70% of capacity is natural gas fired

Relske TO%EIP B BRI S

Avoids more than 1.8 quadrillion Btus of
fuel consumption annually

RS T Bi1.875 KM R 0

Avoids 241 million metric tons of CO,

compared to separate production

Source: CHP In: Database, March 2014 T -

REKHE. AARSHIGIIEE, 2014537 SE G E R T 241ZAMK =
AR

CHP Annual MW Additions #

Annual Capacity Additions Since 1960
H1960%, HFEAABIIRE~MERM KRB/

6,000 u>100 MW
<100 MW

§

¥

Capacity (MW)

§

1

8

o_..._______..._.______ __ _______

FELFLLF LSS L PSSP EEF LSS

*Preliminary Data
Source: DOE CHP Installation Database (U S. installations as of Dec. 31, 2013)

AR 9 B VR A $h = I B (20134127 3185 #48) 7

CHP Uses a Variety of Technologies
RABZBRMERZ MR

3% Reciprocating Engine
EE AL me Other 3
J

13%
Combustion
Turbine
it itelN

34% Boiler/
Steam Turbine

LRI (iR

50% Combined
Cycle
KE TR

Source: ICF CHP Installation Database (2012 data)
Hd: ICFARIKPLSRBIRE (20120818

Natural Gas is the Preferred Fuel for Existing CHP (Based on Capacity)

RASEEANSABZIEMEERE (RIEFHE)

Coal ##%15%

Wood A#1 2%

Other HAth 1%
Biomass“E ¥/ BE 2%

Waste E3H 9%
Oilfaif 1%

70%

nfﬂ - Natural Gas

Source: ICF CHP Installation Database (2012 data)
FH: ICFIAMIRKOLSRBIRR (20125:8000)
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Significant Potential for Additional CHP Development

Existing CHP vs. Technical Potential

S0
i T el SR E & B A T SR
@ ¥ CHP Technical Potential |
35 mExisting CHP Capacity |
W 2
25
H
15
; - - _
S
: [ ]
s R 0 &
A%.. %,o %, a»% & & &m..v vo/,b //4. &
Ry & ® %,
& N & o.v &
& & ¢ &

U.S. CHP Development @4 e =i its %R

+ 1960s — Power market dominated by large, regulated utilities using central station generation — little
incentive to promote CHP 1960448, &AM ALE. EHREMEANPREEEEHES—R
QAR R RBRGAIMEINY)

Minimum amount of CHP in large steam using industrials & A B1735 Tk R /DA MR BR (it
Ff

1978 - Congress passes Public Utility Regulatory Policy Act (PURPA) to promote energy efficiency
and CHP 19785, @£t/ MBIl MENFER(PURPA) R ALS M A M BBt

Required utilities to interconnect with “Qualified Facilities” ZX A HB I S5 SRR E HiE
Required utilities to provide reasonable back-up chargesE XK A B2 A RS BN EME
B
Required utilities to purchase excess power and avoided costs of new generation ¥k 22§
b2 F R B R A B AR 30 - RER LR
Included minimum effi for (CHP)EHE T M ARt A R RESL
L2

+ 1980s - CHP capacity grew quickly 1980448, MABER{aY/™= e R MlH
PURPA 22 Ak 558 B 5E R (PURPA)
Tax incentives B
Availability of natural gas X 24 SR At
New gas turbine technology #S e HliEA

U.S. CHP Market Development Successes
ZESHRERLAB IR MTHIS
b, 4:3-0) %08

U.S. CHP Development continued 3 [E B B {it Ay & B4k 4

«  Mid-1990s — Deregulation of the wholesale power market 19904 th 8, H42%
By H#EHIF
* Independent power producers could sell power without being a PURPA
Qualified Facility % 37 # 77 4 77 7] LAt # i ) BMETR RPURPAILER S 1849
i
«  More restricted access to markets for CHP #& & Et {8 7 8 & M HHEA BREI

+ Late-1990s — Threat of constrained electricity 19904 4% i MA PR %) 3 s2.89 BB

+ Merchant plants enhanced ics by co-locating with i ials and
supplying steam il i iE T FF S ERSHE—ROBL BRIETE
b

+  2000s — Market uncertainty dampened market for CHP 20004E4, Wif&IF#E
BT ABRETHNER
*  Volatile natural gas prices X7 S &K 3
«  Financial crisis 2#8fE 4l
+ Regulatory uncertainty BRI F #E
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U.S. CHP Development continued 2 [ # B BX £ rY % R4k 45

*  Today ik

»  Natural gas supply and price outlook positive &7 S {5 FMH AT REN

+ Policy makers recognizing energy efficiency and CO, reduction benefits of CHP
BORH R NS T AR B A B E A T AR L

Governors, Mayors, Planners and Regulators now facing fragility of electric grid —
seeking viable, local solutions due to frequent and more severe storm outages.f
FHREMBLFEORRDE, EHRBEM, &K, T AWEFNEENN
BRIEFRAITH, KBURRAR.

+ Changing power sector 2 T & /1 {7l

Forecast & shifting markets for CHP focus Fi#1 LU s BE {1t R S RO T IHSE B

Shale Plays Driving U.S. Natural Gas Production Growth
RESERENEEXRASEAIEM

o Utica
1.3e ol
September-2014
15.8:..c
September 2014
L Eagle Ford

% ] =
e 6.8...

September 2014

Billions of cubic feet per day

Annual Capacity Additions Since 1960
7,000 SE 2 = &
E19605E LIk, FR% ARSI EERM
6000 u>100MW |
<100 MW
5,000
B
S 4000
g
8 3000
: _
2,000
1,000 _
.....,__:___:...___:_ ________
PELLLELELSEPEREL PSS EETELSESS
Source: DOE CHP Installation Database (U.S. *Prefiminary Oata
. =3 4= »

U.S. Natural Gas Outlook to 2040 E£E XA S ZI2040FERE

U.S. Natural Gas Production,
Consumption, and Imports

Trillion cubic feet nerenr. &2 78 145,
°

Domestic Supply EIP3{E
Consumption %

U.S. is net exporter by 2018,
first time since 1957 %/
ut L e ]
| 2018FEE B KB T
I

o '
Net imports #itiC]
-
The expected growth in U.S. natural gas production meets increasing demand while also making up for a drop
in exports. As a result: FHMEERAT~REKR/LE T 0 HHKOTR Fe3rib O TR, SROT:
+ U.S. natural gas exports will begin in 2015. #E RASHEF 20155 F 15 O

+ By 2018, the U.S. will become a net exporter of natural gas, presenting significant implications for global
markets. 220184, ZEFRA WPHOE, ALBRTHEREEYE.
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Executive Order 13624 {TE #% 13624

+*August 30, 2012: President Obama signed an Executive Order to
accelerate investments in industrial energy efficiency (EE),
including combined heat and power (CHP). 2012485305, ¥(E&
WMW@WMNIH&”_&%@. ERMR Tk RER AR, AR R B =
*Sets a national goal of 40 GW of new combined heat and power
installation over the next decade; ZE3E T3kA1104, HIiT T £ @M
A0 R A AR IR iR,
*The Executive Order is part of the President’s efforts to both Revitalize
American Manufacturing and to pursue an All-of-the-Above energy
strategy XI{TH < & 847 A EFHEEPEFN &K _ERFHRFTA R
AR RO RO SE ) B9 — RS
+*Often barriers exist that prevent otherwise economic investments in
industrial EE and CHP from occurring. ZET Ml S5 $RIsAN4S #m = BR{itaY
SFRAERRAE, BHANERNER.
*The Administration believes it is important to accelerate investment in  S5SS85
industrial energy efficiency in a way that benefits all stakeholders. Bl g
M%&S._»mH%»mﬁ»aﬁzxmmﬁmﬁﬁWﬁMME!mm3IEMM3 e
e

U.S. EPA’s Clean Power Plan % EIfERIP S 85 EERITR

+ U.S. EPA proposed The Clean Power Plan on June 2 2014, to cut
carbon pollution from existing power plants. 2R iElR 7% 7£2014
F6A2BIRL TiHARRITR, SEMRFBR BDBREEY.

+ 2030 nationwide CO2 reduction of 30% from 2005 levels. 20304 £
E - S ZE tE20055 5.1 30% .

+ Net benefits in 2030: $47-80 billion 20304 4:#if: 4701Z-80012
T

+ EPA projects coal and :mE_m_%Wm. will provide ~30% each of
wm@w«mzo: in 2030. FMERIPFTTERIMRASKHAE—RKARYE

» National average electricity bills will be ~8% lower than BAU in
2030. 20304, £ EABERIF EEBAURE{K8%.-

« State flexibility is key MEERIR F R LEE

. mr::::mﬁ 2015: EPA issues final rule 2015 &: FMRE A HLEMA
E

* June 30, 2016: Initial plan or complete plan due 201656 A30H: 4]
FitRI3E 5T AT RITTRR

DOE Boiler MACT Technical Assistance

SER AR R MACTR A S S 1FI E

« December 20, 2012: EPA finalized a specific set of adjustments to
March 2011 Clean Air Act standards for boilers and certain solid
waste incinerators (Major Source Rule — ICI Boiler MACT) 2012412
mmo B, EXEFMREX2011438 Mﬂmmﬁm?m?mmmmcm TR

2 E KRG (£ ZHRBAMMICIERIPMACT) T K 7% .

+ Affected facilities may have opportunities to develop compliance
strategies, such as CHP, that are cleaner, more energy efficient, and
that can have a womzzm ‘economic return for the plant over time 5
a8 e AT REF AL & TT & S LSRR A004 #h e =B SRRE SEH0S BT
g, AT LA T w5 sRACHA ROFAR ROZE T IR

» DOE provided site-specific technical and cost information on clean
energy compliance m=m~mm_mm to those major source facilities
affected _nmm the Boiler MACT rule currently ccS_:m coal or oil. mmww_w_w

&m ASE A A e AR B 2SR AP MAC T ML E 2 N B £ E RER IR
HMR X T &SR MR R ARFER
. . Potential CHP

Reported Description # of Sites Capacity (MW)

InC 269 412

Utilized DOE Assistance 41 300

Full CHP Analysis Provided |16 424
s e E—rTT

Resiliency: CHP in Critical Infrastructure — Superstorm Sandy : 4 # &8 =k

XA TSN B AR — MBS BERRRE

* Superstorm Sandy: 184 MR it
- Nearly $20 billion in losses from suspended
business activity 3589 @ kiE #hiEBUFIE2004Z
ESTH:E TS
Total losses estimated between $30 to $50
billion fi+2#8#%7E3008I50012 KT 86
Two-day shutdown of the NY Stock Exchange,
costing an estimated $7 billion from halted
trading 413z A2 K XIFE K T AT0{Z TR %
Estimated economic losses of $11.7 billion for
New Jersey GDP i EPi#GDPIREL 11742 T
* Governors, Mayors, Planners and Regulators now
facing fragility of grid — seeking viable solutions
due to frequent and more severe storm outages.
CHP is a key piece of the solution. i FREMB L
FEMRRDEH, EHRSEM, &K, Bk 0
HEMEENMEIRATHEALR. RRRZREE
— AR AAR.
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State Policies that Support CHP [El 2% i # B B {89 ST 45 36

 Financing &t
— Grants and Loans #MB&F0EEFE
— Incentive Programs (reduced natural mmm rates,
capital incentives, feed-in-tariffs) 4RI E (F&IKX
ASUER, AFEMEN, BEIMBM)
« Regulatory Policies ME K %k
— Streamlined Permitting 787 B9 IF R
— Standby / back-up rates F#l/& A E
. W_@,\u_:@ Markets for CHP 4 # i = Bx it B9 TH 1%
— Critical Infrastructure EZ gy & &
— Energy Portfolio Standards &EiF$% & A SR

Looking Ahead — U.S. CHP Capacity Additions B2 — £

AR BRI A= REIE AN

U.S. CHP Outlook — Keys for Success
EXESRERALRB R ITILRE
Z R K5E

sites (8 sites, 2,369 MW)
8/NRHE, 2,369k )

Annual CHP Capacity Additions (GW)

o

Forecasted
- Additions

[T

5]

-~ < -~ RO &0 <~ &

Database and ICF Int
HICFPIEBIRER, 201

Tracking, November 2014
1

CHP by Application

Coal Mining,
400 MW

Other, 439 MW

Chemicals, 61
2 MW

Natural Gas D
istribution,

783 MW efining, 135

MW
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CHP in Development or Under Construction

2,188 MW)

v SHRTAE: <1005KTE Sk (2677
120 800
100 100,
600
m 2 so0 B
M m# Sites
S 60 400 & wzero
m . 300 §MCapacity (W)
4
) 0 S
i '}
NYFRENFTITI NI I
il A ;
e T Ve e o
mMamu.mummmume
o8 qga |, £2538°
Z & Ef&=) zBEsEy
- o - - o =
3 «5 FT 2 03
g § 3
2

U.S. DOE CHP Deployment Program £ [E gEiRa04H

— — -
=B RSEH
DOE’s CHP Deployment Program: fi£
RS AR S BUURET R
*Market Research and AnalysisT 158
EHSH

o CHP technical/market
assessment)@ A SRR A/
HIHTE
Waste heat to power#x #425
RER
Targeted markets Ei7ii%
State analysis M 7 547

o Policy analysisEl % 547
+Create strategic end-user national
accounts SR B EERA P MEREHE
*Maintain CHP Installation Database &
PR BBSR AR IR E
*Maintain CHP project profiles for
replicability 4 374 # 2 = BX 177 B &6
£ UEERIMT
*Work across federal government
programs to promote CHP 7E BfT <&
MOFFME ZE A RBIRR{E

o

oo

CHP Technical Assistance

Partnerships: 4 # S B R
iEtil

Regional CHP expertise [X 14 #
HEBRHEER

Fact-based, un-biased information
on CHP: &F3sLhy, FfkAats#h
HEBRHER

o Technologies A

o Project development T B %
3

o Project financing i H & %

o Local electric and natural gas
supplier interfaces it &8 /1
MRRTBR BT

o State best practice policies
R Rk R B

Vendor, fuel, and technology neutral
assessments of CHP WESTEEN
FOHARP AP A BB
AT %

State and utility expert knowledge #1
MEAEFR

The Remaining Potential for CHP |s Large

RBBZBEBENERX

Source: ICF Internal Estimates
$H. ICFAEST

+ Technical Potential of 120+
GW (Industrial 60 GW;
Commercial/Institutional 63
GW). (ICF estimates/ AR
F112043K T (TAV60JKTL)
k. HlH63JE.

40+ GW with payback less
than 10 years. (AGA)40+Jk
TA0FE AR ER %

Environmental policies
could support 20 GW of
new CHP nationwide.
(ACEEE) #1 7 J
> B B0k s

Owe Sindig
Vaamrgon Sate Unweraty
300-956.2004

g anergy wa e

DOE CHP Technical

Assistance
Partnerships (TAPs
Program Contacts

MID-ATLANTIC

-90 -



Keys to Success from U.S. DECHP Experience

For More Information % {58

EED ML B SRR IR XHE

+ Project economics are critical. 17 B 89425 {5 2 552 .
- ﬁmmé and quantify all project costs and benefits. B # 3 1B (L i A T B 89 LA Contact Information: %m&.ﬁ
#
- Size CHP systems based on full thermal utilizationiRiF £ &8 % #ARIF AR E AR ’ —
BRERGAILE Patti Garland Katrina Pielli
- Ma»M:%»w:m customer understands and values all benefits. ##{%% FI2 R H BT Oak Ridge National Laboratory U.S. Department of Energy
+ Policy and regulation matter Ew*nmg_:www? vkt CHP Program Manager Senior Policy Advisor to the Deputy
— Provide the frame for project economics. 25 (HAEIR i
« Can you sell excess electricity for a reasonable / market price? R ETLLLL & IR &Y/HIH EZERREERLRE >ww_.w~m3~ mmo_‘mbm.m.Q for m:mﬂs N
FHESNRG? 7 2% Efficiency 3 [ &7 &5 R BER
+ Can you connect to the grid in a timely fashion and without undue cost? {Ra] LIZ A1/ CHPI HZ&# {
BARER N RE RS R ? garlandpw@ornl.gov katrina.pielli@ee.doe.gov

+ Are the project benefits (high efficiency, emissions reductions, local power and thermal)
recognized by policy makers / end-users / B )M\Wi_mmo
REI TR IR S (R, . MR, IRE ¢
« Be opportunistic 3418
- New DECHP drivers (policy, regulation, reliability) #7894 7530 4 554 A R B (1 6
B} (BER, ER, AR

ENRERUFIA

- w_me “cm_ opportunities / significant fuel cost shifts (FRRH S/ EBA MR A A U.S. DOE CHP Deployment: 2% [E &8 354 # B = BRI

http://www.energy.gov/eere/amo/chp-deployment
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Cummins strategy supports for Shanxi gasification

FREARTBI ) “SALILTE” S

Mr. Zhejun Cui, Senior Manager, Cummins Jardine Energy Solution
Shanghai
BT UG B aeiia R~ w) s g a3
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Jardine Energy Solution
. B 07 18 FORE

RE

Content

FREBEREN “SAGWE" SkES
Cummins Support “Gasification
of Shanxi’ Strategy

April 18, 2015

HRAEAREECH R

= At ARAS S HREER

Why Gas Decentralized Energy
= BRIDRYRIR

Successful Experiences
= XTFEAN

About Us

Jardine Energy Solution
| MK 48 FO RS il 5/15/2015

AE

Content

* A LRSS LR

Why Gas Decentralized Energy
= FRIDRVEEIR

Successful Experiences
= XTEAD

About Us

Jardine Energy Solution
RO

EHRBERAEIDR
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HERERRIEUR

B EESFNCERR  RENEREERCEESSFHETE R,
Heh—RUEBEREELLEE0%LL L.

B RASHEEFRIBNRNSN | RASEPRE. RUSHHEER.

EMESER , ERRASHHRERREEENRNS |, LRERFK
BIRERFURTI .

LR E eSS 20504 3k [H fEdR 451

3%

u ik w i

S5 THIEER

B SEATERENETSNIN , BERE
8~10%SIARIFMIEIRAIELAI0% , 70%AVEEH
BB S — S SRR AT T

R A ERRERRET ;

- m«m‘ " ERARSUIRIPRIEE | HERERNEE , S

= = | s

u REREE | NESHRSBRMUERS#
ERFMHE , FEIREB4A0%EBIE
& , TTEREARI60% T TSt
e, RRRERCRIRSESO%LLL ;

B SHNSHRERAESTBERRIgE
Xif "HEERE" | AILARRERR
SFEESFIR BERERFIEE

Jardine Energy Solution
. KT 4 Fo ke B 5/15/2015

Jardine Energy Solution
| SN foRe W 5/15/2015
ZEMERFHIZ O ——ReE RO R
% [ 43% |

AR

CHP / CCHPEZ Iz

%
HIBES GIE
v\
gmpE < M > T
ARG ( MR
AR

Jardine Energy Solution
. BT 48 Fo Rk B 5/15/2015 a
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* AH AR D HIEEIR

Why Gas Decentralized Energy
= BIHRYEE

Successful Experiences
= XTFEAD

About Us

Jardine Energy Solution
. OANG 1R SO RE B A

ListfFmsPL—RERANS HLERRE

Honggqiao Business Center-largest Distributed Energy Project in

iITHREERZTER - TR AR PO 2R
Jiangsu PhoenixIDC-largest IDC Distributed Energy Project in

-

LEE— M ERFSK , MithREBSHRAERR | IIRSHEEF R,

RSB MEEFND , BERrENARaNNE. B BiE. RESReS
SENERI2LER , FASGFEFRSSBIE , FIBT2005FH KRR ERHE , SBRE
P ERE" WEEHTVE , SFETPARELLN , S SR 250,

Shanghai’s first low carbon business district.

The power plant is built to the user side, exhaust heat is recovered to produce
heat and cold for office buildings, shopping malls, hotels, restaurants etc.
Total installed capacity of 12 MW, 8 units of Cummins gas generators. Meet
energy load of more than 2,000,000 square meters of building, annual savings
of 10,000 tons of standard coal, 32,000 tons of CO, emissions.

Jardine Energy Solution
B LG R

e

HIEPOBHFTH20MW , SRS HEL2,500KW
3EmBER2MWERAS ZBYEN7S2MWESHABE
Total electricity load is 20MW, largest cold load is 12,500KW

3 units of 2MW Cummins gas genset and 7 units of 2MW Cummins
diesel genset.

Jardine Energy Solution
FITTETS | 5/15/2015 "

KiVBENT—RES— MBS HEER 4 .
Changsha Airport-First Airport Distributed Energy Projectin China

ME 51, 160KWRRBERRR LS |, SERARIIG R TIMISHANR. fUema

AETHAERIZY% , SELAD—RAEREEIMFIEAIL 527 , # D _ S HERI3,807
W, REEXMFAMEE , 2FIYIFHCCHPIRE R —FRF RS BT IRE.

Two 1160KW Cummins gas generator, able to meet the heating and cold
load for new T3 airport terminal, 33% energy-saving rate, reduction of
coal consumption of about 1,527 tons and CO, emissions of about 3,807
tons annually. This project got grid permit and allow to send power to
m .w.ua,i Energy Solution
KRR RO R 5/15/2015 12
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BB ERSRBRUERE
Qingdao Horticultural Expo Distributed Energy Project

IRLAMNERA T —RESE— I PTASKESRERE
Zhejiang Far East PetroChemical-First PTA Biogas Power
Station in China

ESHISESRB=HUMERESHE— O ERNE , T2014F4518
FEE(T , RAMERBATL160KWIX R BB A1 SMER09SKW RS L0
‘H, TITRERIRERFIAE , BEARERIT80%.

Qingdao World Horticultural Exposition natural gas CCHP project is first
distributed energy project in Qingdao, completed and put into operation
in April 2014. 30,000m? exhibition center are served by natural gas CCHP
system, 2 units of Cummins 1160KW gas generator and 1 unit of
Cummins 995KW gas generator, realize energy cascade utilization, total
energy efficiency is over 80%.

Jardine Energy Solution
KSR ToRE B

SEFmAEEIR2MWiB S & B Y14E,
BSINEERAETIE —M5EL/E | S/NTEIE HEN2MW, BESE]ILE

Cummins 2MW biogas generator set.
Realize biogas energy cascade utilization, energy efficiency reached more than
80%.

Jardine Energy Solution
. SN 1 Yo RE

WFRIRREMERAS—EEESRBIRE

Shandong Zhenlong-Alcoholic Biogas Power Station

FRIER A S B R — PR R R IR R 7 AR

Central Asian Gas Pipeline-Cummins Provide Exclusive IPP

FFBIE 8T I/ B ErRHIRRY
ST TRARBLBERES
, 1A mBERR2, 000KWIAS &8
TEEBHERRBIPHATS
TN RES R BRI TRIL
ERXFS, FIEBSFELRB2736H
KWh , #1i$4,0725KW , {35
134,6400% , SFHLIREIR21,298.7
I, EREBS3.02451 5%

Two sets of Cummins 2MW gas
generator.

Instead of coal-fired boilers

Power generation:
27,360,000KWh/year, Refrigeration
40,720,000 KW/year

Steam: 134,640 tons/year

Annual saving 21298.7 tons of
standard coal and cut down
30,240,000 cubic meters of methane

Jardine Energy Solution
L IUANG 18 foRE S/

2 E_mm_O:w. 15

ﬂmmmmdﬁmmmﬁﬂmwmmﬁﬂwmmmwmﬁ%ﬂ*p  ARETEERRS
YTT7FB05 , RBENSHES SEEDARBIRRNTE.

36 sets of Cummins natural gas generator for the Central Asian
natural gas pipeline, will continue to participate in the subsequent

jects.
m%%aﬁw&s Solution

TN o RE R S/

S 16
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FRSEFN NS B —RePR 7R
Xinjiang Hetian Gas Field-IPP in Desert.

E%mﬂﬂ#mﬁ XBEEEFIGFOMEEAR, FEISKHBIE
FRBEHT2000KWIA SR EBH4R , “HA%8000KWRVIRIZ RS | IR HSH
fHeg Mﬁm@% RERIRERESHEF SEENBRAE, ¥ TR
HERRAIE LG,

Locate at uninhabited areas of Moyu county in Taklimakan Desert
4 units of 2000KW Cummins gas genset,

Waste heat recovery can completely satisfy the heating load of gas
field.

Withstood the 7 magnitude earthquake last year.

Jardine Energy Solution

BN tE oRE @ 5/15/2015

AR E—LNGEIEISIRANEER

Shanxi Wuzhai- IPP for LNG compression station

AE

Content

., % =) =
3EEBETLI60KWIRS REBE BT EFREREFEIL RS T
BILNGEESIRE |, (EARYBIEHERISRETRR, KBR
HEdEWETRTRILE RS BIRIEHNS SR,

3 sets of Cummins 1160KW gas genset

IPP for LNG compression station of Guoxin Energy
Waste heat could be recovered and use for heating
requirements of residence and office building.

Jardine Energy Solution
| IR 16 ToRE

18

» At AR S HIVEER

Why Gas Decentralized Energy
- BNHIEK

Successful Experiences
= XTFEA

About Us

Jardine Energy Solution

RN R siisiaans 1

FRERRRAE)

Cummins Inc.

= 2014FSIREMIN192{Z3E5T

Global Sales of $19.2 billion in 2014
= 2014FhEHBIR38(Z2ET

China Sales of $3.8 billion in 2014

= IRBAMIISLR ZHLEIE R
= EELRIEERS FR
= BERHIEIREFH

= RERENSHTHNAGEE
‘A

Jardine Energy Solution
| B3N 9 FORE N 5/15/2015
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FREBEAARE

This is Cummins China

eSS
Who We Are?

* ShEREIRRBE1975F
Official business connection
with China in 1975
RAT2#80003 A

8000+ employees

9REENNY , BIEL6REHENE
29 operating entities including
16 joint ventures

20144 EEENA38{Z355T$3.8B
sales in 2014

Jardine Energy Solution
RLUTTETE 5/15/2015 2

EEHVEE

W7 IRERBIANAXRS

The Power of One™

Overview
Shenyang Beijing
Wﬂ.'!-u.-a Disuibutor China Headquarters

BFCEC Engine Plant (JV)
+ XCEC Engine Plant (3v)

* Xi'an Distributor « Emissions Solutions Plant

Chongging Shanghai
+ CCEC Engine Plant (V) -
Urumgi « Shanghai Fleetguard (V)
« Urumai Distributor + CIES(Powsr Solution)
+ 1PO & Marine Offices
Chengdu g et
« Chengdu Distributor + SHVC
Kunming . m..!h._‘..._ -wﬂ_n_-se
+ Kunming Distributor
+ DCEC Engine Plant V)
Guangdong area + Xiangfan Machining
« Hong Kong Distributor Liuzhou Taiwan * Fleetguard plant (V)
« Guangzhou Distiibutor = Guangx} Cummins Industrial Powe « Taiwan Distributor  * Fuel Systems Plant
+ Shenzhen JV Disteibutor (V) Wuxi - EARSD Center (V)
+ Wuhan Distributor
Shijiazhuang + CTT Plant and Tech Conter (JV) e Pt
* Cummins Tianyuan + Vane Wheel Plant JV) + Cummins Power
Tolematics JV) + CGT Plamt Secamatont
Jardine Energy Solution
| BEANG 6 FoRE

n M“nual Technologies n Filtration

Fuel delivery  Turbocharger

y Air handling
| / " Fuelfiltration
/ S Power
e Generation
Control system
Generator
Technologies
~  Alternator
————— Engin

Subsidiaries of Cummins Inc.

Jardine Energy Solution
. ETING 16 R N 5/15/2015

taFn=e
About JEC

Established in Shanghai in = {AFIRE T 192357 LB
1923  RERTES , WSERTM
JECis now headquartered in BFA0008ERREVAT

H K d t
throaghout Asia — .+ ITIERIATSEIFARR

Employs over 4,000
experienced professionals

A member of the Jardine
Matheson Group

Jardine Energy Solution
| IESING 08 FORE N 5/15/2015 2
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ArS3 i

Business Units

BAORREE

Power Solutions

JEC s a leading provider of products and services which
engineers a better Asia

AT R R RN RIS EEF N R R RS RIS RS
= China fE

= Hong Kong &i&

= Macau &7

= Philippines g2z

= Singapore Fi0iE o
= Thailand ZE y ’

56K M7= SN K TR 6E D

Jardine Energy Solution
N L3t t ) 5/15/2015

- EEBBHRATN (L) SERERAR
Cummins Jardine Energy Solution (Shanghai) Co.,

Ltd

ftaBBORERE=R

What' s Power Solution?

B Power Solutions goes beyond the product.

MRUREF=5

B We bring together Cummins products, in particular natural
gas powered genset, and our technical expertise to provide
economically sound and environmentally sustainable
solutions for customers.
BARPHTTR  SRRSREFRIUR A A RGNS
TN EAIRRRTS R

® Power Solutions is an innovative, growing business with an
entrepreneurial spirit.

R RS BB FIEH R

Jardine Energy Solution
. AN 18 O RE

FAIRAAIBRSS

= Headquartered in Shanghai . RENRTELS

= CJES s the leading = EPERMEHRRSSRERR
Combined Cooling, Heating MU SERET—
and Power system suppliers . N
and integrators in China MWMWW%MHMMBMMWM
= Projects covering stand W.:.,Wm»mﬂ.mmw,. SSokAhEE. HiE
alone and grid connected ) ABINHIGES

power plants. These cover
oil fields, gas pipeline
stations, wastewater
treatment plants, data
centers, industrial,
commercial complexes as
well as large-scale public

ll!!hii-!lﬂlmhanm

e Eragy Sokon  Bamghd | Co L0 O

.,. _ﬁ_ i ,,.

Jardine Energy Solution
. IUANG 8 foRE 5/15/2015

<SR = BERSE
BT S | xEmTE
; ARETLERS
o Al HRERER
R
Jardine Energy Solution
L HETA I 96 Fo e S
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Jardine Energy Solution
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Solar Turbines-references in Shanxi and

Suggestions to DECHP development
RHE TR L VEE B2, W R R 20 2 AR TR HI R

Mr. Bob Chen, Account Sales Manager of

Caterpillar-Solar Turbines Beijing

R B RFFRCED A AL DA R A T B R S
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Solar Turbines

A Caterpillar Company

RR RS IHLLE 1L P4 L,
XoF 434 2 BE TR R R I 2 i
Reference in Shanxi &

Suggestion to Distribution
nergy Development

Solar Turbines

A Caterpillar Co

I
Solar Background

2 E S BT 36 BN % B

Based in San Diego, California, U.S.A.
AR BB T 19274

In Business since 1927

BA14, 5008 ERRHHAEBEZANE §
Fiah

More than 14,500 Gas Turbines
Operating in over 120 Countries

SEAT I AR 1412 /1

More than 1.4 Billion Fleet Operating
Hours
W%HH»EH%&J«»E:&E&WN
World’s Largest Manufacturer of
Industrial Gas Turbines

(1 to 22 MW Range)

H 198 LE BN R R B 2B A R
dmwh%dm_n.mi of Caterpillar Inc. since

Solar Turbines
Gas Turbine Families

Taurus 70
7.5MW

Saturn 20
1.2MW

Centaur 40 _¢ >
3.5-4.6MW £z ’ 9.5-10.7MW &
> 2

_Sma.ri 50 Titan 130

4.6MW 15MW
Taurus 60 & 65 Titan 250
5.6-6.3MW 21.7MW

Solar Turbines KF14413

Titan 130 Single-Shaft Gas Turbine

i
EXHAUST
GAS

4 SHAFT

SRR B
FUEL
INJECTOR
EAAD
AIR INLET

BY
TURBINE

mpes
COMBUSTOR
!

COMPRESSOR

M
SHAFT ACCESSORY DRIVE
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Solar Turbines

MANIFOLD

i
AXIAL
EXHAUST

38
ACCESSORY
REDUCTION
GEARBOX

Rl

GENERATOR

il
3
z
m
-

EPES R
CUSTOMER
CONNECTION
BOX

s

Solar Turbines

CHP Syste

A
Exhaust Silencer

mamEe |
RIMB
Z[AA m_ﬂ.nuwn Bypass| Heat Recovery
Air Inlet Filter Steam Generator
. L:t) (HRSG)
Generator

Turbine Engine

Hhpeds
Supplementary

E9
2xT130

Total Capacity
BT
- 102 MW

- 800 mil kWh /
year electricity

Growth Market
WET:
-CBM
-hIAERR R

- Tail Gas
(Methanol plant)

-FRREBRS

Application:
&R

- Coke Oven
Gas

- Natural Gas
-RBK

-103 -



Solar Turbines

A Cates

Reference — Liheng Steel 57154181 H

Solar Turbines

Reference — Xingyuan Steel £

Solar Turhines B =S4 HEE GHG

Reduction Certificate

Solar Turhines

R BB HIEERRIEIN

Solar’s m:mmmmzo: to

Distribution Energy Project
Development
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Solar Turbines

Steam Domand (Vh)

10,000

00
1dan  1-Feb 1Mar  1-Apr  1May tJun  fJul 1Auwg 1Sep 1:0at  1-Nov 1-Dec

Solar Turbines

Solar Turbines

Power Demand (kW)

40 6.0 8.0 10.0 120 14.0 16.0 18.0 200 220
Steam Demand (t/h)

Solar Turbines

40 6.0 8.0 10.0 120 140 16.0 18.0 20.0 220
Steam Demand (th)
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Solar Turbines

1538 °C

ik

Solar Turbines
oy

W
Thank You!

R HhAE
B 2 B35 : 010-59211900
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Important factor for DECHP development: Innovative

business model

A7 R AR R R X 33 23 Ai KRB TR

Mr. Xiaodong Zhang, Vice President of Broad Group &
General Manager of Broad Energy Service

AR AR A 2
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AR S AT

RERE S 0, SpxREenEr  (B)

MIERBERE = RIH R E RN
TR, BJ2035FERARS S A —RERHRIELERBLE AREKR:

AN EERHBRES, MHT

. AR,
* : =1 - EWEFERAES, BUS
; B S TCHRNER.
- ERRERRARES, Wah~
: R,
% ERKIED2025ERES R E3-R) B20304E L H - ﬁ@ﬁ%@@ﬂ%. FTiERE
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Introduction of District Energy in Cities Initiative:

Unlocking Potential of Efficiency and Renewable Energy

YT XIRBETRAB MG A FTIT REROAT A P 2L BE YRS /)

Dr. Nanging Jiang, National Officer of UNEP
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A Global Initiative to Unlock the Potential of
Efficiency and Renewable Energy
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#5 B3 7 Nanqing Jiang
B & B 715 11 %) #United Nations Environment Programme China (UNEP)
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UNEP

._.:m Initiative “Sustainable Energy For All”

SUSTAINABLE

AN ] R fE Lomoriiti

= Launch: September 2011 by UN
Secretary-General Ban Ki-moon

Vision: make sustainable energy
for all a reality by 2030

Mobilize action from all sectors of
society in support of three
interlinked objectives

The 2030 Goals: o_._z >._.m

1. Ensure universal accessto SUMMIT 2014
modern energy services. CATALYZING ACTION

2. Double the global rate of A » .y HCLIMATE2014
improvement in energy o
v GLOBAL ENERGY EFFICIENCY

3. Doublethe share of renewable ACCELERATOR PLATFORM

energy in the global energy mix.

2

Sustainable msmz.#\ For All Initiativ zaﬁnﬁ
AN e L2 CAPAYY DR TSN TS R B 8y v

CERRIeOONIE A 1

Cochaine
EZH‘FIR!'-'.-GI
Sustainable Encrgy for All
FuinaeSe= e et g GLOBAL ENERGY EFFICIENCY
Cooperation, Denmark.
y o ) RCCELERATOR PLATFORM
anx.mmﬁju_ Platform: 1 scale up efficiency gains and

District Energy — where are we headed?[X 8 BE i — &
e HHT AR

Urban leaders are embracing a new vision for supplying energy to their cities, one that combines local
renewables, cogeneration plants and district energy in one low-carbon network 3% ity 9 5 # ZE 3% 7 flER B4
FAE T — R - AT A VR AR RIBCRAE TR & — MERRIN

SURPLUS

WIND e o y
i £ 4 P INDUSTRIAL Tdkith
K L Pl e TR\ SURPLUS HEAT
& o 'WASTE-TO-ENERGY

B
GEOTHERMAL a,wum\A

SOLAR Asdie
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District Heating: from 1G to 4G
X PEREEAR BRI NE—RFIE AR

= Erln»tlo T p— - EmERE. wman
AR Re" ama B vEd) . (REABMREES.
ause SRR . BAE

Pt unn

Y
'
et

s
Z
o
-

The Global District Energy in Cities Initiative

Energy consumption and carbon emission decoupled
from GDP growth J}- i) BEURTH 8 L2 B HE L5 GDP 1Y
Wﬁﬂ@ (1980 = index 100)

200.0 —
180.0
160.0 —
140.0
120.0
100.0 g
80.0
60.0
40.0
20.0
0.0

'80 ‘84 ‘88 ‘92 ‘96 ‘00 ‘08
— GDP . Energy consumption oi-o_o_l
ﬂ—m‘mmbi aliﬂ |SF‘=B'

Since 1980, Denmark’s GDP kept steady growth, while its energy ooﬁ:...v:o:.n:s_u&-_!ol
unchanged and carbon emission even dropped due 1o the of energy in

traditional fossil fuels. 19804 LK, FHEEGDPRIFEHHCHIFINS . GEFEMARS T, a».:‘
REFREFAARRE, — SRR AT BB

A Global Multi-Stakeholder Partnership to support national and municipal governments in their
efforts to develop, retrofit or scale up low-carbon,modern district energy systems

The Global District Energy in Cities Initiative: Scope of Activities

Leveraging the Partnership and Pool of Expertise to Provide _v
1
|§_&§a|_ ?%
i _=~mq_=mn“o=m_ new local and national develop a replicable district energy
rganizations policy actions and policy-investment roadmap — for
innovative finance tools different regions and applications

6 Industry Associations

Successful
market

8 Private Sector

transiolmation

2 Networks

Capacity Building
Knowledge Transfer
Tailored Training Tools, Best
Practice Guidelines

[22 Municipal Awareness including
local assessments on benefits
and feasibility
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Types of city engaged in district energy ! ‘m” ew

District Energy in Cities Publication: Decision Tree and Training

Q)..S..

T:i choose district energy? H
. When to develop district energy? Q
T:Eﬁ initial steps should cities H

LaKe?s

—:9- to accelerate district H

energy”

Example cities

T

* Many * Many * Rotterdam s Tonion
cities in cities in  Dubai + GlEr e
Nordic Ms_:.m. « Vancouver « Port v
countries ussia, 5 t
particular Mongoli  * Paris Louis
ly a, and * Tokyo * Kuwait
Denmark Eastern * Cyberjaya City

* Frankfurt and « Toronto « Sydney

« Gothenb South- * Milan o Christch
urg eastern s

 Seoul Europe

Consolidation ; 7 Refurbishment 7 Expansion Zmi
 Very  Very high * District * Districtenergy
mature market share heating and has a very low
of district cooling market share
qu_mmﬁ for energy systems (0-15 per
district o However appearin cent).
energy with systems need someareas, « Thecity isin
above 50 some but the total the process of
per cent of _.m?_%w:_.:m:” market m_—.mqm stimulating
in order to remains low district energy,
the market increase (15-50 per with small -
share for customer cent). starter
heating or confidence, * Genuine networks or
cooling of energy interestin demonstration
buildings. efficiency and increasing the projects
profitability. market share. envisioned.

>

1 Ambition of DES in energy strategy will

depend on city type o
- ‘New’ cities
o For‘new’ cities it may not be realistic to decide to commit to large scale district
energy developmentimmediately.

o Capacity buildingat the local level, developmentand testing of appropriate policies
and ‘proving the technology’ takes time.

<<
°:¢‘

!

| o
=
m
=

o Best practise is to target short term development of demonstration projects and
starter networks in areas with the most potential.

o Canlater refine energy strategy to reflect lessons learned in the local authority and
theincreased investor confidence.
o The experience gained in the local authority, as well as strong stakeholder

coordination and demonstrated benefits means targets and energy strategy can be
refined to be more ambitiousand looking further into the future.
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Ambition of DES in energy strategy will
1. depend on city type "

<e.
PN

I+

(£

3 Integrated energy planning by city type

‘New’ cities: ‘Expansion’ cities
- focus on high energy density ‘priority zones’ and new| = focus on long-term planning policies such as mixed-us
developments zoning, compact land-use and building codes to ensure
city s being designed to be compatible with district
energy

- prioritise maximisingload certaintyand diversity

- testand demonstrate new connection policies,
capacity building between different departments

- tried and tested connection policies can be expanded
citywide

- areaswith sig such assod city’s role should be focused on interconnection,

housingand publicly owned buildings should be expansion to lower energy density areas and increasing
considered the renewable share in the network

L5

1 Ambition of DES in energy strategy will ﬁv«
* depend on city type poald
- ‘Refurbishment’ cities

o ‘Refurbishment’ cities will target reduced losses, high efficiency and cheap heatin
the long term but reaching these targets will require an energy strategy that builds
onsmall, gradual changes to the network.

UNEP

o For ‘refurbishment’ cities capital may not be available to upgrade the whole
network at once.

o Proving the cost savings and financial viability of new technologies such as CHP,
pooling networks and metering is important.

o Keepingthe business model stable and customers connected is a priority and may
require slow development.

o Best practise is to demonstrate new policies such as consumption based billing
before expanding to the whole network.

o Staged development allows periodic refining of the energy strategy and slowly
increasingthe ambition of the development as benefits are proven, risks reduced
and working capital increased.

Facilitating finance: Examples of

A#mﬂ_onw—m_wwwww_%ﬂtwmwﬁvwmwmad one of the
most important tools available to a city
for attracting finance. By demonstrating
new technologies, new policies and
demonstrating institutional capacity,
cities lower the perceived risks to
private investors, local governments and
other funding sources and prove the
commercial viability of district energy.
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Example of demonstration project:
‘Refurbishment’ Cities

Cities will be demonstrating
technologiesand policies relating to:

* New tariff structures

* CHPFiTs
nstitutional capacity for
delivering projects
Consumption-based b
metering
Network refurbishment and
losses reduction
Air pollution reduction and fuel
switching
Pooling of networks
Developmentof hot water
systems as well as heating
systems
Demonstrating capacity for
PPPs with private sector
Connection of large waste heat
sources

CHINA

The World Bank’s China Heat Reform and Building
Energy Efficiency (HRBEE) Global Environment Facility
(GEF) Project, how based
billing could result in energy savings of 10-15 in
China.

In the North of China, only 10% of a total heated
building stock of 8 billion m2 used such billing.

The World Bank has sought to boost implementation
through replicable pilot studies, but municipal-level
district heating companies remain resistant to billing
reform due to the potential loss in revenues.

Air pollution in cities is expected to be the key driver in
ensuring broader implementation of consumption-
based billing across China, in addition to efforts to
enhance the role of provincial level entities in district
heating sector reform and to incentivize district
heating companies to implement heat reforms more
proactively
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Dow Gas Treating Technology

M RAL = SRS

Mr. Aiguo Zhou, Technical Manager, Oil, Gas, and Mining
Department, Dow Asia
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Johnson Controls Asynchronous Operation for CCHP

LARBEARERPETHERTR

Mr. Jerry Yu, Sales& Business development Manager, Johnson
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