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U.S.-China RE Partnership (USCREP)

 Established in 2009 by China National Energy
Administration and U.S. Department of Energy

» Coordinated by Energy Research Institute (China)
and National Renewable Energy Laboratory (U.S.)

* Promotes public-private collaboration in support of
accelerated renewable energy deployment

* Promotes knowledge exchanges and business
partnerships in both countries




Current Work

( Renewable Energy Technology

CSP tariff policy frameworks
PV financing

( Standards and Certification

PV Quality Assurance from modules to systems
Collaborative round-robin testing of PV cells

( Policy, Planning and Markets

Comparative RE policy and market design
Best practices in RE Planning and Grid Integration
Collaboration on ‘New Energy Cities’

( %@% Grid Integration

Comparison of US-China RE grid codes
System design for distributed generation
Support for Chinese Variable Generation Integration Group
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PV Financing Innovation

DOE “Solar Access to Public Capital” Working Group

Chinese Solar PV Financing Alliance

Expand
availability of
capital

Lower cost of
capital

Reduce
transaction
cost, time to

access capital

Comprehend opportunities and barriers

Building industry around informational
elements:
Standard Contracts

Promote adoption by developers,
financiers, law firms

Work with government agencies, policy &
commercial banks to build extra credit
enhancement

Developers
EPC
Legal

Investment

Rating
Agencies

Certification &
Standards

Manufacturers
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PV Quality Assurance

International PV Quality Assurance Task Force

(PVQAT) _ THEH -
-~ - -w - ’ ; s* & Y7 LA
W . "' Ll I '
- p 2013 2013 [ 4
Feb o P & 2015
2010 “Comparative testing of PY Non-unifom 2014 8
Dec = snow load C 3 System Verifi
onsistent \ -
METI ce in multiple ¢l 0 \ . By the end of 2
Itiple clim Manufacturing S haai lsairia ca
approached tions — Part 1: Overall test More than ) Joi _l -
DOE with ¢e and method of commun are already certifie .01 -"f'-n begin to be used
cation submitted as new work item” | 2013 JI5 08901-2012. The erh o
. international revision will '
IEC‘ Guidelin “Pm @ e
: Confidence in operation

using it now

| TOVRhei nhnrl é é @

2013 TOVRhsinland

| June

Qualification a £
submitted to [E ( asa
New Work [tem Proposal.”

Assurance Forum in San F i
r‘mujhrnqdh 1~ 150 pr'npl‘
vho formed the Interna lnnll[’

I China joined PVQAT in 2014 under
ey o the stewardship of the China

psal s ba

Module QA Task

Management Systems” | Work Item Pn

I  Gcneral Certification Center
(CGCC).

» More than 100 participants have
been engaged in the 11 working
groups to draft standards submitted
to IEC and ISO for adoption

Contact in Japan:
AIST
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New Energy Cities

« Complete project report: "Research on the
Development of New Energy Cities in China
and Low-Carbon Energy Cities in U.S.”

« China and the United States identified 3-4
cities for the study

« Systematically researched the new energy
development status In these cities




Impact of high PV penetration on distribution network

1. China Electric Power Research Institute studied and mastered long duration
simulation methods based on full-year solar resource data and load data, and
proposed an optimization method for distributed PV generation that
minimizes grid loss and maximizes annual power generation.

2. Analyzed the impact of connecting high penetration distributed PV
generation to the distribution grids, and proposed technical solutions such as
voltage reactive control, relay protection adaptability, islanding prevention,
gridding forecasting and scheduling.
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Variable Integration: CVIG as a platform

* Founded in 2014
 Conducted four large seminars

and four lectures [” ¥ ﬁ \‘

- Participated by a dozen of experts @ M“ L!‘\ “”J & ﬂ? Q
from NREL, UVIG, MISO, WECC =T =55
and experts from Denmark and =
Germany SRR (0Vi) BT

* Research on power system i
planning methods, power E
flexibility, market mechanism % iy, = T
reform for large-scale wind power |
integration and distributed
generation

 Research report: “Integration
Large-Scale Renewable
Generation: Releasing Power 5 RIS (010)
System Flexibility”
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Future Cooperation Opportunities

NREL is a national laboratory of the U.S. Department of Energy, Office of Energy Efficiency and Renewable Energy, operated by the Alliance for Sustainable Energy, LLC.



Increasing importance in U.S.-China Renewable Energy
Collaboration

e U.S.-China Joint Announcement on Climate Change at
2014 APEC meeting

* The United States intends to achieve an economy-wide
target of reducing its emissions by 26%-28% below its
2005 level in 2025.

* China intends to achieve the peaking of CO2 emissions
around 2030 and to make best efforts to peak early and
intends to increase the share of non-fossil fuels in primary
energy consumption to around 20% by 2030.

* Renewable energy is a key pathway to realize the goals
and it is a key area to deepen collaboration.
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Deepen policy dialogue and research on market
mechanisms

 Renewable energy development strategy and policy
dialogue
o U.S. Clean Power Plan
o China Energy Revolution Strategy

* Innovative research on market mechanisms
o Fluctuate power generation market mechanism
o Market mechanism to release power system flexibility

o Promote reform and innovation in U.S. and Chinese power
markets

* New Energy Cities

New Energy City for the future

100% renewable energy areas

Concepts and methods for planning and design

O
O
O
o U.S.-China city visits and training workshops
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Improve investment, finance, and trade environment

e Basic conditions for distributed power generation
market

o Standard contracts
o Power station quality assurance
* Innovation on business models and
investment/financing tools
o Asset securitization
o Yieldco

 Investment trade

o Participate in promoting policy dialogues on investment
trade

o Create better environment for mutually beneficial
cooperation
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Promote integration of fluctuating and distributed power

* Utilize CVIG exchange platform

* Flexible power system trends of the 215t
century

* Micro-grid

* Smart-grid

e Standard specification comparison and
analysis

o Connect distributed PV generation into low-
voltage grid
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Strengthen technological innovation and
industrialization

* Focus on enterprises

e Solar thermal power generation projects

o Continue promoting technological research and
demonstration projects on concentrated solar power
(CSP)

* Smart energy systems
o Internet technology applications
o Energy Internet

* Integrated energy systems

o Integrate and optimize renewable energy and end-use
energy systems
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