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Agenda

U.S.-ChinaElectrical Energy Storage Standards Workshop

March 4, 2021| Beijing, China
9:00 AM —-12:30 PM

Location: Water Room, 3F, The Westin Beijing Chaoyang

Virtual Platform: Zoom

8:30am — 9:00am

9:00am — 9:15am

9:15am — 9:45am

9:45am — 10:15am

10:15am — 10:45am

Guest Registration

Welcome Remarks

ANSI

American National Standards Institute

- Mr. Zhenhua Yu, Vice Chairman, China Energy Storage Alliance

(CNESA)

- Carl Kress, Regional Director, Middle East, North Africa, Europe
and Eurasia/East Asia, U.S. Trade and Development Agency

(USTDA)

- NancyAbella, Consul General of U.S. Consulate General in

Shenyang

- Mark Thurber, Co-Chair, U.S.-China Energy Cooperation

Program (ECP)

Overview on China Electric Energy Storage Development

Presenter: Fen Yue, Deputy Secretary General of China Energy Storage

Alliance (CNESA)

Overview of Safety Standard and Regulation of Energy Storage

System in North America

Presenter: Rebecca Le, Principal Engineer, Energy and Industrial

Automation, Underwriters Laboratories

Innovation Application in Energy Storage — Digitalization and Edge

Computing

Presenter: Prithpal Khajuria, Global Segment Lead, Director of

loT Solutions for Energy and Ultilities, Intel Corporation



10:45am — 11:00am

11:00am — 11:15am

11:15am — 11:30am

11:30am — 11:45am

11:45am —12:00pm

12:00pm —12:30pm

12:30pm

Smart Grid Technology for Energy Storage

Presenter: David Zheng, Director of Critical Power Solution Division,
Asia Pacific, Eaton

Distributed Energy and Energy Storage Digitalization System
Presenter: Johnny Zhang, Sr. Business Manager, Baker Hughes China

Application of Energy Storage Technology to Power System in China
Presenter: Shichao CAl, Sr. Engineer, Director of Electric and Control
Division, Northeast Electric Power Design Institute (NEPDI)

Sheneng’s Research and Exploration on Electric Energy Storage
Presenter: Jiaqi Zhu, General Manager, ShanghaiSheneng New Power
Storage R&D

Gas Insulation Transmission Line (GIL) Application in Smart Urban
Grid
Presenter: Simin Yang, Chief Engineer, AZZ China

Q&A

Adjourn
Moderator: Dr. Jian Liu, Professor of Center of Renewable Energy
Development (CRED) Energy Research Institute (ERI) of National
Development and Reform Commission (NDRC)
Panelists:
e Mr. Zhenhua Yu (CNESA)
e Ms. Rebecca Le (UL)
e Mr. Prithpal Khajuria (Intel)
e Mr. David Zheng (Eaton)
e Mr. ShiChao Cai (NEPDI)
e Mr. Jiagi Zhu (Shenergy Group)
e Mr.JohnnyZhang (BH)
e Mr. Simin Yang (AZZ)
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C N E SA“ The China Energy Storage Alliance (CNESA)
u

China Energy Storage Alliance Ep%ﬁ%ﬁﬁﬁﬂkﬁ?kﬁ_ﬁé

The China Energy Storage Alliance is a grade 5A China Social Organization and China’s first
non-profit organization dedicated to the international energy storage industry. CNESA is
committed to the healthy development of the energy storage industry through positive influence
of government policy and promotion of energy storage applications.

CNESA's membership body includes 250 exceptional domestic and international organizations
involved in all aspects of the energy storage industry, from technology manufacturers, new
energy corporations, relevant research bodies, institutes of higher learning, and more.
CNESA partners with government bodies to develop strategies for industry development,
determine directions for medium- and long-term industry growth, consolidate efforts to establish
a market mechanism, and many other projects that play a crucial role in advancing the energy
storage industry in China and abroad.

 SRAS A RE L BRI B2 T E AL A2 5A Gk, R S — A A A e U AR E A
R PRAT MV ZH 2R o fifk REIOR B 2500 T 38 o 2 BSURT BUSRFR) A ANk BE 2 P RO HE T (2 BE i e 7 b P i R
[ R E

fili ER SR VARSI RESOR) T BRI A w] L T R GE LA AR S 1 R e BT A sy
£, Erafkre e WSS 577, IAEN. [HER 300 250K i AL, ffRERE AL FIBURF 1
F8 T I U A RE b R R e s AR R AR I e TR R R T R B
PNk A B LR S TR, AR S R E N e .

11



USTDA U. S. Trade and Development Agency (USTDA)

U.S. TRADE AND DEVELOPMENT AGENCY

The U.S. Trade and Development Agency (USTDA) helps to promote U.S. technologies and expertise for
priority development projects in emerging economies. USTDA links U.S. businesses to export
opportunities by funding project planning activities, pilot projects, and reverse trade missions while
creating sustainable infrastructure and economic growth in partner countries.

USTDA promotes economic growth in emerging economies by facilitating the participation of U.S.
businesses in the planning and execution of priority development projects in host countries. The
Agency'’s objectives are to help build the infrastructure for trade, match U.S. technological expertise with
host country development needs, and help create lasting business partnerships between the United
States and emerging economies.

USTDA's Program Activities
Project Development

Project identification and investment analysis generally involves technical assistance, feasibility studies
and pilot projects that support large investments in infrastructure that contribute to host country
development. Key sectors in China include the transportation, energy, and healthcare sectors.

Trade Capacity Building and Sector Development

Trade capacity building and sector development assistance supports the establishment of industry
standards, rules and regulations, market liberalization and other policy reform. In China, USTDA has
supported activities to support increased protection of intellectual property rights, fair and transparent
government procurement practices, science-based agricultural biotechnology regulations, and standards
across a wide range of industry sectors.

International Business Partnership Program

Under the Agency’s International Business Partnership Program, USTDA has increased its support for
programs designed to bring procurement officials to the United States to witness U.S. technology and
ingenuity firsthand and develop the relationships with U.S. companies necessary to spur increased
commercial cooperation with emerging economies. These investments include reverse trade missions,
technology demonstrations, training and specialized sector-specific workshops and conferences.

Cooperation Programs

The Agency’s success in China is due in part to the public-private cooperative programs that USTDA
supports in country. These programs provide a forum wherein government agencies and private
companies from both the U.S. and China can share technical, policy, and commercial knowledge
relevant to a specific field. USTDA has successfully established programs based on this model in the
aviation, standards and conformity assessment, energy, and healthcare sectors.

By adapting to the evolving needs of China’s market and closely coordinating with Chinese decision
makers, these public-private partnerships have enjoyed long-term success, providing continued trade
opportunities and enhancing the development of China’s key industries.
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FOR MORE INFORMATION
Henry Yuan

Program Manager

American National Standards
Institute (ANSI)

1899 L St. NW - Eleventh Floor
Washington, DC 20036

T: 202.331.3624
F: 202.293.9287

E: us-chinasccp @ansi.org

ANSI

U.S.-China
Standards and Conformance
Cooperation Program

Sponsored by the U.S. Trade Development Agency (USTDA) and
coordinated by the American National Standards Institute (ANSI),
the U.S.-China Standards and Conformance Cooperation Program
(SCCP) provides a forum through which U.S. and Chinese industry

and government representatives can:

m  Cooperate on issues relating to standards, conformity

assessment, and technical regulations;

m  Foster the relationships necessary to facilitate U.S.-China
technical exchange on standards, conformity assessment,

and technical regulations; and

®  Exchange up-to-date information on the latest issues
and developments relating to standards, conformity

assessment, and technical regulations.

Beginning in 2013, ANSI will coordinate 20 workshops over a
3-year period in China under the SCCP. The workshops will cover a
wide range of sectors, as proposed by interested U.S. private-sector
organizations. Workshop topics will be chosen in coordination with

relevant industry associations, ANSI, and USTDA.

To learn more about the U.S.-China SCCP or to express interest in

sponsoring or participating in a workshop, please visit our website at:

www.standardsportal.org/us-chinasccp
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American National Standards Institute (ANSI)

ANSI

American National Standards Institute

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 1SO 9000 (quality)
and 1SO 14000 (environmental) management systems.

ANSI has served in its capacity as administrator and coordinator of the United States private
sector voluntary standardization system for the past hundred 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 more than 270,000 companies and
organizations and 30 million professionals worldwide through its office in New York City, and its
headquarters in Washington, D.C.
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U.Ss.
COMMERCIAL
% The U.S. Commercial Service

Department of Commerce K EEF EESE R A

The Foreign Commercial Service (FCS) is the trade promotion arm of the United States
Department of Commerce’s International Trade Administration. Located within the Commercial
Sections of the U.S. Embassy in Beijing and U.S. Consulates in Shanghai, Guangzhou, Wuhan,
and Shenyang, FCS works with U.S. companies to help them export their products, services,
and goods to China. FCS also promotes inward investment in the United States. FCS works
closely with U.S. and Chinese businesses, local and regional trade associations, and
government agencies to promote U.S. products, services, and goods in the market through the
introduction of local partners, participation at trade shows, advocacy, and commercial
diplomacy.

U.S. Embassy to the People’s Republic of China
Tel: (86-10) 8531-3000

Email: Beijing@trade.qgov

Websites: www.trade.gov/china
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Tel: (86-10) 8531-3000
Email: Beijing@trade. gov

Websites: www. trade. gov/china
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US-China Energy Cooperation Program (ECP)
ECP-

P XERSHERE
US CHINA Energy Cooperation Program

Founded in September of 2009 by 24 US companies, the US-China Energy Cooperation
Program (ECP) is a private sector-led non-profit public-private-partnership platform that created
through official dialogue. With official support of the US government agencies including
Department of Commerce (DOC), Department of Energy (DOE) and US Trade and
Development Agency (TDA) together with Chinese government agencies including National
Energy Administration (NEA) and Ministry of Commerce (MOFCOM), ECP acts as a bridge
connecting governments with the private sector to advance sustainable development and
facilitate commercial cooperation on energy and environment sectors. Our 5 “pillars” and 4
“working groups” inclusive of energy, energy efficiency, environment and green finance covered
12 industries. These form the foundation for building a cleaner, healthier, more sustainable,
and efficient society for our two great countries.

5 “pillars”

o Technology & Products

o Government

o Project Identification and Advocacy
o Finance

o EPC Project Support

12 “sectors”
o Oil & Gas

o Nuclear Power

o Grid & Energy Storage

o Building Energy Efficiency
o DECHP

o Environment

o Clean Coal

o Renewable Energy

o Clean Transportation

o Industrial Energy Efficiency
o Infrastructure

o Green Finance
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n MCSC INSTITUTE
JE& WL i 8 RO 7 B

MCSC INSTITUTE

MCSC Institute, established in 2020, grew out of extraordinary enthusiasm and support
worldwide for the mission and goals of Meishan California Smart City (MCSC) in Sichuan
Province. Leading the way for future smart cities with clean energy, new technologies, a fully
integrated infrastructure, and data-driven iterative improvement, the concept and intention of
MCSC has always been about much more than creating a single development. It is also about
sharing information and knowledge globally to advance progress in all facets of smart city
development. MCSC Institute was created to provide a comprehensive platform for sharing of
best practices, research, and experience gained through designing, building, and inhabiting a
forward-focused smart city. Both MCSC development and MCSC Institute are guided by
long-standing relationships between world government and business leaders, educators,
NGOs, investors, and entrepreneurs. MCSC Institute ushers in a new era that comprehends
the global nature of the challenges we face and the need for global collaboration to identify
effective solutions.

MCSC Institute will bring together thought leadership, subject matter experts, researchers,
educators, entrepreneurs, and innovators to create a dynamic platform where ideas become
actions, actions become transformations, and transformations are disseminated, to the benefit
of smart development everywhere.
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Fen YUE

Deputy Secretary General

Zhongguancun Storage Industry Technology Alliance, China Energy Storage
Alliance (CNESA)

Ms.Yue Fen graduated from the University of Edinburgh, and obtained a master's degree in
sustainable energy development system, joined the China Energy Storage Alliance in 2012. Ms.
Yue is the deputy secretary general and the head of the Research Department of CNESA at
present, takes the responsibility of global energy storage market research work. Her team has
rich experience in the field of energy storage, thermal storage, power market etc. She has
cooperated with international energy agency, the United States energy foundation, APEC, the
National Energy Administration, the National Development and Reform Commission energy
research institute, the domestic electric power enterprises etc. with consulting and research
work.
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Rebecca LE
Principal Engineer
Energy & Industry Automation, UL

Rebecca Le is a principal engineer for EV and stationary batteries, one of the Distinguished
Members of Technical Staff of UL, responsible for the standard development, technical support,
project review, failure analysis for the EV and stationary batteries.

Joined UL after graduating from Zhejiang University with a master degree in biochemical
engineering in 2006. Has more than 14 years of experience in battery testing and certification
with a deep understanding of battery safety. She has participated in many domestic and
international standards development and revision activities for battery products, including UL,
GB, SAE, |IEC standards.
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Prithpal Khajuria

Global Segment Leader - Power Sector, Industrial Solutions Division
Internet of Things Group
Intel Corporation

Prithpal Khajuria is a Global Segment Leader in industrial Solutions Division at Intel.

Prithpal Khajuria joined the Internet of Things Group (IOTG) of Intel Corporation as Global
Segment Leader to drive sustainability and grid modernization in the Utility industry. The vision
of ISD is to help utilities lead the innovation and drive ecosystem to develop software defined
systems for next generation infrastructure which is based on standardized hardware, scalable
software platfrom, standardized tools, easy to manage and ready to deal with all kind of cyber
and physical threats. The focus for Intel is to apply the virtualization technologies to modernize
the energy infrastructure including generation, transmission and distribution of electricity.
Prithpal is working with the ecosystem of equipment manufacturers, automation and software
vendors, as well as utilities and service providers to develop and deploy connected devices,
edge platforms and cloud architectures for operational excellence and transformative
businesses.

Prithpal has 15 years of experience in providing advanced solutions to the global energy
industry. Before joining Intel in May 2015, he was consulting with electric utilities worldwide on
Grid Modernization strategies and emerging technologies. Prior to his consulting activities,
Prithpal led the Smart Grid Product Management teams at SK Telecom, Onramp Wireless and
Silver Spring Networks.

Prithpal holds a MBA in in Global Business Management and BS degree in Computer Sciences
and Engineering.
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David ZHENG
Director of Critical Power Solution Division
Asia pacific, Eaton

Zheng David, HKBU Master degree, focus on UPS& renew energy technology research 20
year, specify for UPS, Solid state power conversion, energy storage technology development,
he have more than 25 China patent and 10 US patent. Currently, he is RND &Product line
management director of Eaton critical power solution division Asia pacific, he is also the
technical expert member of Shenzhen technology experts board, China CPSS and China CES
Power electronic group.
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Johnny ZHANG

Sales Director
: $ Industrial Gas Turbine

Turbomachinery and Process Solutions
Baker Hughes

i

As NovalLT Sales Leader of China for Baker Hughes, Johnny Zhang is responsible for the
strategic business development and sales origination of the company’s industry-leading gas
turbine units in China. The product portfolio includes NovalLT5, NovalLT12 and NovalLT16.

Prior to joining Baker Hughes, Johnny has engaged in energy business for more than 10 years.
Familiar with energy market from oil and gas to gas power to renewable. Having worked at
Siemens and Gamesa, Johnny has worked closely with industrial energy consumers, IPP,
utilities and industry associations.

Johnny has a degree in Electrical Engineering and Automation from Beijing Jiaotong University.
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Shichao CAI
Director of the Electrical Division of Consulting Department
North East Electric Power Design Institute Co., Ltd (NEPDI)

=
Dr. CAl is the director of the electrical division of Consulting Department in NEPDI. During his 9
years of studying and working in France, he was the main researcher of ASSET, a large
research project of European Union. He worked in Peugeot and in Alstom Power in France. He
has been engaged in power system engineering design and engineering management in
NEPDI. He has participated in the power system design of several UHV projects and large
power station projects, won many scientific and technological design awards. Dr. Cai
participated in the compilation of some professional technical specifications. In recent years, he
has been committed to the research and engineering of Integrated Energy and Energy storage.
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Jiaqi ZHU

Chief Design Engineer, China Power Engineering Consulting Group East
China Electric Power Design Institute Co., Ltd

! Deputy Manager of Investment Department, Sheneng Co., Ltd

"\ / }‘* Deputy General Manager, Shanghai Waigaogiao Third Power Generation Co.,
o N e\ Ltd

General Manager, Shanghai Sheneng new power storage R &amp; D Co., Ltd
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a Simin YANG
e s | Chief Engineer

-
— AZZ Trading (Shanghai) Co., Ltd

Education Background
Dec 2006-Dec 2008 Master Degree / Executive Master of Business Administration
Shanghai University of Finance and Economics, Shanghai

Sep 1997- Mar 2000 Master Degree / Mechanical Engineering
Xi'an Jiaotong University, Xi'an

Sep 1985- Jul 1989 Bachelor Degree / Mechanical Manufacturing Technology
Engineering

Jilin University of Technology, Changchun
Working Experience

Jan 2010 - present China Chief Engineer & Service Director
AZZ Trading (Shanghai) Co., Ltd
July 2020-Mar 2010 Senior Area Manager
Areva T&D Enterprise Management (Shanghai) Co., Ltd
Oct 2000-Jul 2020 Chief Designer
Shanghai Huatong Switchgear Works
Jul 1989-Oct 2000 GIS Product Manufacturing Engineer

Xi'an High Voltage Electric Apparatus Works
Awards Granted
First Prize of Science and Technology Improvement (Shanxi Province)
Second Prize of Science and Technology Improvement (China Mechanic &Industry Bureau)
Expert Levell in Areva T&D Group
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Jian LIU

Center of Renewable Energy Development (CRED)

Energy Research Institute (ERI) of National Development and Reform
Commission (NDRC)

Liu Jian works in the Energy Research Institute of the National Development and Reform
Commission, and he has specialized in research related to new energy vehicles, renewable
energy and energy storage. As project director, he has undertaken and completed important
research projects including Commercial Prospects of Interaction between Electric Vehicles and
Power Grid, Application Potential and Economy of Energy Storage in Electric Vehicles,
Research on Coordinated Development of New Energy Power Generation and Electric
Vehicles, Research on the Role of Electric Vehicle Development in Promoting Power System
Transformation, The Role of Electric Vehicles and Energy Storage Power Stations in Enhancing
the Flexibility of Power Systems, Electric Vehicles Used in Power System Demand Response
in Shanghai, Research on Key Technologies and Applications of Energy Storage on Grid Side
and energy storage section and socio-economic impact assessment of available energy
sources section of Research on Scenarios and Paths of 2050 High Proportion Renewable
Energy in China.

He has also participated as a member in important research projects commissioned by
institutions including the National Development and Reform Commission, the National Energy
Administration, and Academy of Macroeconomic Research. Some of the research projects
include Preparation Report of the 13th Five-Year Plan for Renewable Energy Development,
Research on the 13th Five-Year Plan for Energy Storage Industry Development, Research on
Global Renewable Energy Development Prospects, Promoting the Revolution of Energy
Production and Consumption and White Paper on the Development of Hydrogen Energy
Industry in China. He has published more than 30 papers in key journals covering areas such
as new energy vehicles, charging facilities, renewable energy, hydrogen energy, etc.
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NEC 2020 Article 706 NEC 2020 Article 706 - ESSFII&EK

Energy Storage Systems B8R %

Section 706.1 5B&

This article applies to all energy storage
systems (ESS) having a capacity greater
than 3.6 MJ (1kWh) that may be stand-
alone or interactive with other electric
power production sources. .

BEE AT 1kWhESiERERSE

Section 706.5
Energy storage systems shall be listed.

ESSW/%I%E — UL 9540

ESS W45 UL9540 5183

NEC 2020 Article 706 NEC 2020 Article 706 — {£=E £ JTAIESS

- ESS REREXK

706.20
(C) Spaces About ESS Components.

Working spaces for ESS shall comply with
NEC 110.26 and 110.34.

HENECTEIEEER

(B) Dwelling Units. An ESS for one- and
two-family dwelling units shall not exceed 100
volts dc between conductors or to ground .

ATBRMRAEERTE ESS BETSE
& 100 Vdc.

Exception: 31RESS A& 4RI AN SIEMTTE
1, MSIFESS FAMEEE 600 Vdc.

NFPA NFPA 855 Introduction

Purpose: Provides the minimum
requirements for mitigating the hazards
associated with ESS.

Standard for - REERERRAZREBRNSEEK

NFPA 855 (2020 Edition) gy Storag FC Intemational Fire Code - 2021 i
N oo i nternational rire Code - Is
fERERG R RAE harmonized with NFPA 855

Published Aug. 5, 2019
NFPA 1, Fire Code - reference NFPA 855 INTERNATIONAL

for ESS criteria CODE COU NC":J
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NFPA 855 Scope & Equipment Listing

Table 1.3 Threshold Quantities

Aggregate Capacin®
WWh M

ESS Technalogy
Battery ESS
Le

Scope:

NFPA 855 & 5 & 2i8id Table 1.38IE R R 4.
v HEEFRHIEGERS: >20 kWh

v 2P REEEHIEBIEFER S >1 kWh

1 eypes b
mbing Ni-Cal, Ni-MH, ™

Equipment Listings:
ESS shall be listed in accordance with UL 9540.
& RE R G AR ULISA0IATES !

Installation Limitations: Fire Separation, Clearance to exposure
« Fire Separation: EHLEESSHEEIN SHfih
XigiH2/N B AR

« Clearance to windows and doors: 1§k &%ESS
58, NEDHERS ft

« Clearance to exposures: EJNESS N 5EIH.
AHEREREYZELHER10M

+ Means of egress separation: E4MNESS R S5 {EfT]
HOEERMET 101t

Note: £UL9540AMIKITAE, ESSEIITE. ZH4, REW. HOKIEEERIEN.

Installation Limitations: Size & Separation, MSE

Table 4.8 Maximum Stored Energy

7 $2HESSRA Maximum Stored Energy*
Nt #H4EEE 600 KWh A

Max. 50 KWh

ESS Type

Lead-acid batterics, all types Unlimited

Nickel batteries* Undimited

[(Mithium-ion hatesies, all types [T

Sodium nickel chloride o0
batteries

Flow hatteries' w0

Other tuttery technologies 2w

Storage capaciton 20

For catitigs in amprhes, AWh should equal maximum rased woltge

BTz, and s amphe
TR,
[B]E & /b 3ft

Note: H#EIMESSH , BURU/INEIRE, FEAEULIS40ATR T .

B, #Ema e

Installation Limitations: Smoke & Fire detection, Fire Control & Suppression

Smoke & Fire detection: ESSX I3 75 22 4 MM Z 1R 5 2k & 42 51 e BXRL IR 2%
Sprinkler System
B R G R EFFENFPA13
I R G &N J9 0.3 gpm/ft2 (12.2 mm/min),
ZULISA0AIR IS IE B HIBEH R G E
Automatic Fire Control & Suppression:
£ UL9S40AMIRIGIE A B BN K RS
WRARENFPA 12, NFPA 15, NFPA 750, NFPA 2001 2£ZNFPA 2010

Note: 5iFULOSA0AMIITAA BT K E EF B RIRN RS

Installation Limitations: Explosion Control

Explosion Control Required for ESS installed within a room, building, or walk-in unit:
(1) Explosion prevention systems in accordance with NFPA 69
(2) Deflagration venting in accordance with NFPA 68

FEs 7% ER. BRARESAREMMAESSHERE, HENFPAG9ZENFPAGS;

£2UL9540ATIR I IEE N T AT S A FRBEBI25%LFL, FHAEAHJIAE
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Installation Applications

Indoor Installation ZP] — Table 4.4.2
Dedicated-Use Buildings & R
Non-Dedicated-Use Buildings 3E% A

Outdoor Installation ZE#h — Table 4.4.3
Remote Locations i i1 X

Locations Exposures JE{RIZith X

Special Installation 457 %2 %
Rooftop ETil — Table 4.4.4
Open Parking Garage FF i\ % — Table 4.4.4
Mobile ESS A/ #hfik#E -Table 4.5.7

Residential {£% F — Chapter 15




Chapter 15 Residential ESS {f

ESSHEEFL:
(1) B4 ESS \ATFfi#AERE A 20kWh.
(2) ESSEItRAEENBEIT :

ERKIFERR

(One-and Two-Family Dwellings and Townhouse Units)

a) ARIEHEE. EYERABIZERZEIR: 40 kWh
b) TEMIINEL S BRI BRI L5409 : 80 kWh

c) IMEEEFPINRE: 80 kWh
ESS [g)iE:

ESSZIERIEIEEE D 3ft, ZUL 9540AMIRIGIEH 2 AHJ LR RT4ER

ESS B VEMERE DM

fEERf#EaE

REWFLZUL 95401AIE

ANSI/CAN/UL 9540: 2020

Energy Storage Systems & Equipment EBERFFIRTS

REetnE
EE/MIERNEEFRNE
o AR REIR R

« SEERMEEFEERINE T,
- BREFHNESTMEXTE

o EEFRE. WFE. Y. HaE

UL 9540 /= msstE K

BIRGFITIEEH

< RAFAEIRRGE

- BEARG, EAE, PHERFES]
EEIRMERTIF

ERR AR

- MR -ERER
- MR E AR
. /Eg 5I§ gsﬁ ’éﬁ E ,—L § 2
LRI SR
BERERS
S B REANEEEE 3 S
RGP

-z Fnfs b R

T
Il|||Imllmll|||||||mm|I

e
mllllllllll Illlm i
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UL 9540
HERERGFIR B REIR

2nd Edition, 2020-02-27

L9540 e ElF A

i"@%q—ESSE’]E—J’Q‘ﬁ‘EEEE

SEE LU TE:

- a) EIMERE: TEERBIZ20 kWh;
+ b) FEMH: THEBIT20 kWh;
«c) EEEH: THEBIE50 kWh,
CE[H
+ 2UL 9540A MKISIEH R L L ER
. Rt X & 5

UL 9540 i

¥ Mechanical Tests HL##Mix

I

« Containment of Moving Parts &z 83 B
« Over Speed i
« Faulted Securement [ 534
« Blocked Shaft ##%
« Mechanical Failure HLifi#F%
- Leakage Tests ;tt§%
« Strength Tests &
« Hydrostatic strength &
« Pneumatic strength SE
+ Wall Mount Fixture/Test}& & & £ Mix

®

ANSI/CAN/UL
9540:2020

STANDARD FOR SAFETY

Energy Storage Systems and
Equipment

7 e ot i
==

mml Electrical Tests RSN |

« Normal Operations ;&7

- Dielectric Voltage Withstand i &

« Impulse Test BkH/5R:H

« Grounding & Bonding Test %

« Insulation Resistance Test #4kfH#i

« Electromagnetic Immunity Tests BTt

Bl Environmental Tests R85

+ Moisture exposure #7s
+ Marine environments %
+ Seismic environments H#17E




UL 95404 £ AR I B TR ® (o)

Markings and Signage: :gﬁi‘f;gsu" T
() : [ ﬁ NEC
@ & ‘ ®l 1cC STANDARD FOR SAFETY
NFPA855 Test Method for Evaluating Thermal
' U L 9540 A Rurtawau; Fire Propalga:ing inhBarlery
_ MR RGN EIEITMAS [
|nStTUCt|0nS:_ ] o 4th Edition, 2019-11-12
« Installation Instructions & %&ifiBf
o ONABIESEM S0 FPRE: UL9S40AREFFIR, BEA. MK S
« Commissioning Instructions i i B
« Maintenance Instructions 4£1&i5E8 == -
«+ Operating Instructions #{EitFB @ ==
® ® @

UL 9540A RS HRITHI R 2 WUS UL 9540A S, — Hse i B HE A TR BTtk
RItfERERARRSHER REBRER BRIEE otz N BIE BRER
- EREIEZ [BIRYIB)EE - ERRTENAEE
- HEBEHAE RIS NS IEEEA B - BUTERRE -~ ? - BT cARIATR?
- KEEEEEITEBLAAAO T AL el mEE? et

- RAKIEIRE? - A7 - BRIRIRIE?
@ - SRR ? « SRR ?
HPRHE (PIBBFISMER) HBARAE IR
- THEERIRIERI BT « RAEETENREHHIK sy = HMABRE 23R
- DR HBESS PSSR ULOSA0AMIR, = =
- IERBHNSAHROTIEE ®

© RKERTTENSEH o
© RESIHSIEE "
© REDRKIERRIRE

© REOERSAUE:

2%

© SERDHSE
* H, THC, CO/CO,&
.« EXFIRRIER

Cell Level Testing Apparatus

s
o SNl

MRERUERKREE, THEAKESHRE
®
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Irarmenies
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®

Summary /J\¢

«  ESSE#ENFPAS855, IFC, NFPA 1, NECEHTEER
A LR T EERESSW 2 UL 9540i\iEF 4

o B LRITEEEREIHTE R ZRFIFESSHUL 9540AMIR 1k &
UL 95402 ESS/= @R &1 E R
UL 9540A RIHEESSHLIE SRR N B ERMIR 773% Empowering Trust™

QUESTIONS?
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Legal Disclaimers Legal Disclaimers (continued)

de absolute security u s urty featus e on select Intel” processors may require additional
S NO LIABILITY WHATSOEVER and] ernet Results may vary depending upon configura u cturer for more detils For more information, see h
ELATING TO FITN A

d system. Consult your PC manufacturer, P
5 3 hite, intel.com/info/hypert
y Protection Techn P m can p including an enabled Int
¥ OR INDIRECTLY, pri enabled chipset, irmi erated taa
UBCONTRACTOR ’ damages. For more nformation, vist http/iptintelcom/

notrely on the a " of 5 or instructions marked
 for conflct o them. T and other system
e it for any particular
le on request.

Conact your stributor o obtain the atest specifications and

d proc
ferenced in this document, or other In

y. Intel has
0) or hybrid drive. Depr
enabled chipset, Inel* Rapid Storage Techy

e reporting at e
[
n q ire: inology. Intel Turb

e of performan <di ? s differer  families:Go to pr sul m m: o nce vari on hardiw
number + Intel* Virtualizati v put
products, comp ems, dat lgures specified are preliminary
intel* Active Management Technology (Inel* AMT) - Requires activation and 2 & o nal +, network hardware and softvare.
Intel AMT may (able o limited over a PN, on i . ered off. Results dependent upon
tion. For mre informaor conte Jenfarchitecture-and-tect i nt-technologytml

For
nd results will depend upon the setup and con

Future of the Sustainability and Bi-Directional Grid

Ultility Market - Utility 2.0 LEEE

Solar Farm

Automation & Control Virtualization = Data Center's

a - Rooftop &
Wind Farm = - b W Parking lot
- - Solar
Prithpal Khajuria
=Iwdus Dweon Power Storage
Grid Scale
Power
Storage

New Problems Ultility Driven Innovation
Running Grid Operations Collaborate, Innovate and Accelerate

Strategy to Accelerate Intelligent Edge Adoption in Power Sector

Modernization Required to Seamlessly Automation and Control Modernization
Integrate
Solar and Wind Cyber Security Modernization Applying virtualization technologies

Power Storage Three step process to drive Innovation

Collaborate, Innovate and Accelerate

5 5 - Device - Reducing devices, enhancing security and manageabilit:
Electric Vehicles Deployment Process Modernization g ! e Y & Y

Microgrid's - Networking - Integrating HSR/PRP and SRIOV

L - Analytics - Self learning control algorithms
ateetatiopliptoihelGRID Grid Insight with Federated Analytics Enable ecosystem
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Virtualization of Substation A&C Systems
for Utilities

Virtualized Substation
Automation

Rugged Server's
(IEC-61850 -3 class 2
& ANSI 1613) Virtualized Protection

and Control System

Process Bus

Standardize Hardware Platform Improve Reliability, Safety and Security Reduce Capital Investment Reduce Operation and Maintenance Cost Digital Instrument

Process
Interface Unit(PIU) Transformer

Internet of Th

C__%rid Modernization & Optimization Automation Digitalization using the
' Standardized Hardware

Data Driven Power Grid
Grid of Microgrids
Feeder Load Balancing Substation Control and Monitoring Work Loads
DER impact on feeders A - Infrastructure Software

Edge Analytics & Asset Monitoring

Demand & Generation flexibility - caa e

Feeder storage management

b and HM { OT Applications
Localized weather impact RTUand HV“W

Frequency and Volta
Security & Manageability Transformer Tap Positi
Load Curtailment and Bala
Multilayer security availability Capacitor Bank Controller
Software defined networking ult Detection & Event Recorder
Transformer Monitoring using Infra-red Cameras

Secure remote upgrades Phasor Measurement Unit(PMU)
Benefits to Society

Integrate more renewables

Reduce Energy Cost

Reduce spinning reserves

intel Internet o Thi

Protection & Control Digitalization using the Microgrid Control Digitalization using the
Standardized Hardware Standardized Hardware

Protection Control Wor d Control and Monitoring Work Loads

Linear Protection Energy Manager K Infrastructure Software
: Grid Connectivity
Distance Protection 2 T Load Management
Differential Protection Generation Control
Feeder Protection 4 el g L] OT Applications
Transformer Protection
Motor Protection
Generation Protection v | F o set Monitoring
5 ! 3 ontrol and Restoration
Bus Protection . Protocol Translation @ Edge
CapBank protection : Firewall, Anomaly Detection and Security
B Analytics using ML
Analytics using ML Advanced Restoration
Advanced Restoration Schemes | IT Applications
Fault Type Classifications

Event Correlation
Event Correlation

Internet of Th
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‘aql] Infrastructure requirements

RENEWABLES: SYSTEM RESILIENCE:

. e v ” 50% 5% - 12%
Energy storage Adoption In 9 o [ e oz 1en

Increase in outage miraies

TRANSPORT ELECTRIFICATION: STORAGE: OPTIMIZATION:

IDC |ndustry _ | 27%  J13X 138

irstalied base growth by 2030 connecied power devices by 2025

v ek - T S y : CYBERSECURITY:
: GGl TR ) 849
_Zheng DaVId | : _.‘ \ ; . 7 crease in s icity demand by 2030 ntmp.m/:m-.-mamrmam
‘R&D 7 'PLM dlrector Eatrn e, ; e

RN

B E #E DTl RR E R K RAHEBEZERTET

_ Na——
iR 41.80% 2030 3200.5 Z e —
% 37.8% 24857 A [LEEEH
324%, [LEESH
20.8% 2720 1558 2 COO0e
1562.5
1228 Ly ::n"
7145 946.1 4
w9722 5186 th i
ClI BN
2014 0 2016 ~ © o o 2021 2022 —— | = ———
e s 2 s I = o
o o o o (=] e
~N o~ ~N N ~N
. ﬁﬁw\
CHARELRRE TE AMWERWRESN  AWEFLR 5o - LESW EFRSREARNEERAR
ERAMIBME, MM 47000, FECH IO . R
HBFHHEZE" 1+ 30% fz CATEE
- ER AR i,

AR OB ZRRTERE fERERIAN B AR FBHRIRL A

UPS + Energy Storage +
 Gen replacement

_-wi

fERR Y FBHRBRE

F:oM ETUPSHIETEUER ?%g{t{’é%&‘%m%{ﬁ{ﬁ%%éﬁ
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Baker Hughes

Baker Hughes Low Carbon Solutions

SRR ERBRAER TS 2

For Standard on Electrical Energy Storage Workshop

EBAETFIET S

Baker Hughes
4™ March 2021

Baker Hughes in China
5eREREE

oFamunE L~
* China O&G internotional collaboration started since 1979
MR ARTE PRE RTA BNTI06, B4EHORHE
+ Chin Leoder Mr. Deng Xiaoping visited Baker Hughes innovation
Centor at Houston on 3 979, accompanied by US President
M Carter. TN 2735 WBMN R T REE
L e SO
+ A advanced drilling BIT wos corried back to China by Me. Deng as
© SoUVeniBN TN R RNNUIHE AL EDNDTE TN

Lower cost per barrel
over the life of field

MEOEmER S AN
B

OilfieldEQP
R (RE)
Ultra-reliable

B . : technologies for the
4 g harshest environments
BTN RRE
2 g AR

We are an energy
technology company.
A RE), 'LWEPDAOE

)\\,/

/ Sales, RED, Service
e

WLRERe

Global Supply Chain s
THOLVRE

Baker Hughes

Dlgltol Solution

Peace of mu"d for the
world's infrastructureil
R ERMRER IS

Turbomachinery &
Process Solutions

Industry-leading
availability and
refiability

Seift TAVeI SR
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Value RAKHE

We are new Baker Hughes

Grow i<
%?\EE"J ﬁf* See challenge as opportunity ond
2017 07.01 :eo:n ery day. AL,
BAKER Fst )
% + .ﬁn ’4 HES Collaborate 1[5
Inspire, be inclusive, and bring out
BHGE il BB S M5 kiR the best in each other. #E), 1

HEWEIMNG

B0 ER S S IO T

R (mu) 20757 BETRBAHE
WO (BHGE) 08
Lead il
201910.08 Make, invent, and perform with
impact 7
Baker Hughes 53
Care X%
Baker Hughes mﬁﬁ(ﬁ Do the right thing, always, for our
jmmmﬁ BHC customers, our pooplc and the

"~ o M
=5r‘a'—..aaxmm envuonmu N HEH

2 Baker Hughes

Baker Hughes In China {<Hi& 5hEHRS REERARE

KERWEORSEATD
BFAREFR NS

FERNT:

ARSaE IS HREARY
RiE

WN20005%/F LRI, B
PR Lel e ’

000 IR4%
s rz*(f,i“'e "

. Baker Hughes 53

Low Carbon Power Solution/Reference
(R RERRT R/ 2%

Cloan integroted Solution

— S © =
= ek UL BN A =]

4ign Flexiity Cleon integroted Sokition enaties Customers wlh reéable path 10 (e 1810 Carbon Aure -
A RARARR G AN TP

oy soAtions for generation of

S2%E AR

roing lacal powsr generation ord demand va dighatiotion plotierm A TR FARETTNREF
- Entorprise level Al soltware 10 cceevate GOl tionstormation. 54 EEARMILUSETTHLiY
+ Post combustion carbon Captene 1o enture no Carbon omt EIHEME. AF TR

Baker Hughes 53



Tech Overview S I ———_— A-CAES .. Iarg/e scale ‘Iong duration storage
AN fast installation BYE82, ALHIMMARIONLR, TIER CAES - XHSE AR E S =
Value proposition Bk
+ Grid Management . Stotiize and Impr rict Quolk
NovalT™ 5 NovalT™ 12 NovalT™ 16 > f— [—— o D Peeat (o SYOh0- Y iR
om Whe wx wes i ::>- ::>- = - = I henees ragrrion
s 2N vl W - Polony 2 i — ———— | ETRCHRUNIRE
0 K oy o ey (o j - towicon gew
i commmo cveit 5’ Compmo Cveut 3§ coummto cveu ST o +1owi008: (loveliad sestof sterugs) Wohnclogy
o an (L LU . . »
i i Doy B wic S b
@ IsnoNs > ) > Lo ey
Vppem LR —— B ppen NOx - o heot
Sppen CO 24 hra fngine swap #ppm CO S 34 s (ngw swap
- - Zoro emission soksk
. 4 ¥ e B BAREAYR
- * Long plant life . All “al oqug t
< Kromm NS 3 X
) Baker Hughes 53 . Baker Hughes 53

Collaboration &1F

¥ 9 toasibisty

Baker Hughes >~

A . )
There is rfo path to\
net-zero without ¢
p@rtnership

Baker Hughes 53
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it
FALR I RARATERAR 18626642608

MEHBER cooce neror

T EF N TR KA AL i B B IR AR

CHINA POWER ENGINEERING CONSULTING GROUP NORTHEAST ELECTRIC POWER DESIGN INSTITUTE

it ik —— 2L AR RILK D7
- HE2019F, SHEIRERETERT
EAUEN184 65, BRI 9%, Hbh
ERAMAD HAKEESDBA, 4171.058, S
BB R GRS AT 92.6%, RLUEK0.2%, {BLLEIERETRE,
gAY T IR A & 251 2018 RHITIE0.9%, EACFHERERIHEN
SN iKF9.52055 R, Eb5.2%, B2018FREA 'E
- 8I00.9%. EEKBUSHIEAD, EBF -
ISR A, NBAS4EE. s
Bk ——chE f§BE R RIVK 47 FE AR

.

o BiLFhERE R (R TENMAROMEERMEERMIREM. HRED.

HE2019%/%, PECBEMHETERT
SAIE324GW, SLHAHIHEIER17.6%,
RIHA3.6%. Heb, HKEHMBIHENM e
R, F30.3GW, FLLIHT.0%; B ‘

EETHEE (TEEEMRKERMN, KRERM, ZTERBE) MRRER
(BEEFRERER. SMRRER) . EPRxatiEHIAREBERAF
%K, AYAAR—K. RETEFEGMAGRARNITZME SR, RYFEFMS,

. . e VAR :
PAREO B EBIB T, 71709.6MW, ) AR R
IR 59.4%; FEm AL REREA, - 1. ” %;;E;EHM i j( s
BETEBHBAENAERA, B - - = FREER, GRREAEAREL;
v - > 3) R, BRELEBRERE. FREA, RESNER
= _ 4) BEBEVERAAK, BREFHERE, ERADRHEK.
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Gas Insulated Transmission Line

Application on Pump Storage Power Plant

AR M B L BR7EHHK & BE LR HIZ

AZZ (Shanghai) Trading Co., Ltd
By (B AOAERAH

7K E e B B B ik Razz

Power Transmission on Pump Storage PP

7K F e L 10 2 B ARAE FOKEMHE, B4R TR
AL, F AR A OB (H DR 1 HH 2k
ARAE LK e TR )5 R D o B e A
R e e e e L i R AR
TR .

The main equipment on PSPP are located in the under
ground workshop near lower reservoir, including
generator, power transformer and HV switchgear. The
power generated in lower workshop should be moved
to terminal yard near unground workshop.

o AN GILH AT by T e L A . HGILE
HEA R, AR, G T IR
Ve ZEVRR L, R A K B R K Pk 1 v 7 A A ) S
SN

Both HV cable and GIL can be used for power
transmission on PSPP. But GIL is the best transmission
line on PSPP due to capability, over load performance
and installation in high depth vertical shaft.

GIL has Longer Service Life
GILI K F i
The design of GIL is longer than 50 years. GIL
FI 55 A i R S04 (K FH R .
The first GIL (230kV), which started
commissioning in 1972, is still in operation

now. 19724E{A FEE—

Cable comes with plenty of organic
matter, and in contact with air, so the
service life is shorter. FL4E 1 T-47 K ht Y
ANIERT A, A i i

The service life of XLPE cable is shorter
than 30 years. 22 I HLZS (1) 4 FH 5 i Ak
1L304F.

CGNPG do not accept cable application in
transmission line, because the service life
of cable is unable to satisfy with the
service life of NPPs (60 years). H1J K7
SURTAT I sy IR R R, A
el T RS T ERIECOFE M 1

#l 5. Balsam Meadow 1°#I8 fii] 4. &£ 1%
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What is Pump Storage Power Plant

K E e LRI HL ) B IR I (R R BERIK 2
oK, AR DA T EOK 2 R KRR
PR o SRR E Re UK bt o P H R i g
IR (2 AR HLRE, 73 Dy v ) e DA O 1 v A (L
HAE, REfem I RGMRE N, P R
&R .

Pump Storage Power Plant (PSPP) can pump water to
the upper reservoir during valley load, and will dump
water to the lower reservoir to generate power
during peak load, it is called Storage Power Plant.
PSPP can transfer the surplus energy in valley load
stage to high value power in peak load stage, it can
improve power system stability, and provide the
spare power during grid fault.

GIL AL BR%F B
GIL Vs. Cable

The Application Time of GIL is Longer than XLPE Cable
GILFR S FH B[] 4 T 22 kL 4

The first 220kV GIL around the world is the GIL which provided by CGIT to Hudson
Switching Station, the US in 1972. It is still in operation for nearly 40 years. t#5 F55
—2k220kV GILRHAZZATF T1972F R4 £ E i Hudson Switching Station, ©
FRINEAT T IE504F

The first 550kV XLPE in the world was made in Japan in 1988, it is applied in
Substation and one HSPP . 19884E F A3 T it 7 E58—R500kv XLPERLSE, FfML
T B4R R Sk E s .



Easy Installation process on GIL at site
Quick Installation process on GIL at site

GILT] £ Bl 7 ik 2 2%

GILR[AEBY ] e 3

Proven, quick installation process £:38-FUF S i) BB BLI7 2238 The Application of GIL in Vertical Shaft (207m)
) ) ) . B IEIGILAY A
= laxiwa HPP — 12, 11 meter sections per day at 800kV size. This is expected to be It is one of GIUs strength to install in vertical
more than 12 sections a day at 500kV size. $i7 /i FL7K FE3if 800kV — JLit11, 12B%; shaft. 52225 1 GILAY 3 0
RS 500KVIN, T4 T L2 e 12 The vertical shaft in Laxiwa ('207m), and
Nuozhadu (215m) are both installed by normal
= |nstallation time of the GIL and the gas work for the vertical shaft only is expected electric power construction companies. [E P
. S 1 w4 ) -t !
to be around 8 days. Fii T8 LB FFRIGILR LUy S L DL 8K A B RL207 RIS, WRILE1SKEESE,

AT R 2 N ) e .

There is only one cable shaft, which is longer
than 200m, is Pubugou (215m). Its installation
the installation time. 7E%RH: B, Ha 208 05 A BV QR JF P04 0 22 26 Hsf was very complicated. It was installed by

N Gezhouba electrical installing company; also,
LI specialized laying machine was required for
laying. [ NI 200K K 45, A AT
VA1 K I A . R ERK, thEs
PR RIHL ke AR, F i 1HE T H
ARSI A

= Angular configuration of the cable in the vertical shaft greatly increases

Simple Installation for GIL __ d GIL: Shorter Response Time to Breakdown @AZZ
GILZ2 3 faj B GILEF Hi AL R IN )4

If breakdown occurs in GIL, the spare sections shall be If breakdown occurs in cable, the certain section

AZZ GIL adopts mating flange. Commissioning team is  Cable installation requires more professional

able to install AZZ GIL after short-term training. AZZGIL  commissioning team; the installation cost is much replaced, vacuumed, and HV test shall be shall be replaced by professional i on teany
RB RS, — RIS ZEERITEY  higher than AZZ GIL; and the installation of vertical and implemented. The recovery time is shorter than 72 If a fault was occurred in the vertical shaft, it needs
J=E inclined shafts is more complicate. HL#liZ & B LY hours. GILHF ¥, HMR# BB, b EHKZ, F long time and high cost to fix it. ELAEHHH, FE

e ME, SERATERTAZZ GIL, B B, 72/ REATHRSA o v B 2 B BB HEAT AL BEAE B A B . R AEAE

B S8 Sy : EHE, RERRKRFARENRARER

The response time for 550kV cable in Ertan is around one

| month. —fE550kV A4 ) Zb BN [ IE— AN

AZZ cemﬂiﬁé‘*ﬁ% REE L RINREE L ZEE
it R GIL _ .

AZZ GIL Be R A
AZZ GIL Characteristic
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Facility History ] i 58 ' i AZZ GILH N #4514, CGT GIL Construction

CGIT Systems Inc.
Facility History fij 52

Westboro, Massachusetts, USA ®, RS
1969-1974 = H [k fEYR High Voltage Power
1974 -1989 7 Westinghouse Electric Corp.
1989-1999 ABB#E[# ABB Power T&D Company Inc.
1999 - Present AZZ4:[#] AZZ incorporated
5/2007 Medway, Massachusetts - 80K sq/ft
The Westboro facility has been producing CGIT bus for 40 years
AEF=CGITHE kLA Bt 404E
The first commercial installation was a direct buried welded
230 kV transmission line completed in 1972 d . .
55— 2L B 230K V4 FL R B 7E197 24 g Barrer Insuiato " A HM R 1 ik S

AZ-AZZ lceIT

. SRR TR LS
AZZ GIL Feature 4% /5 . i Tripost Insulator and Particle Trap

U S o
Double O-ring on the flange
R AR B (CaITHI R B)

Particle trip, CGIT invention

- GG T A R R R SRR
Each insulator has their particle trap
SRR LA, WA REREGLLE
No need clean booth on site by means of
inside particle trap

AR K L S04F K A

50 year working life on contact

-100, 000YK DA b FINUBRSA dir T
100,000 contact cycling

CGIT HM Contact } Comparison of GIL and GIS Bus
HMmf Sk . ' GILFIGISTELE i Hidk

Frife Gas-insulated Metal-enclosed  Gas-insulated Metal-enclosed
Applicable Transmission Line Switchgear Bus
Standard (GIL) (GIS B£%)

DL/T 978-2005

Specification for Gas-insulated ~ GB 7674-2008

metal-enclosed transmission line Gas-insulated metal-enclosed
(S4B mmBgHEREM) switchgear of 72.5kV and above
GB/T 22383-2008 e BT 2.5kV & DL ES Rk &R A
CHUE R 72.5kV BB BRI S sy TPREE)

L)

IEC 61640
HV gas-insulated transmission
lines for rated voltages of 72.5 kV

and above
€72.5kV F D\ B RS RS AR )

IEC 62271-203
Gas-insulated metal-enclosed

switchgear of 72.5kV and above
(72.5kVE A ES B %G SRS AR E%)

Flexible Design ikt
+40mm, 2.5° fEAZZ corr
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Comparison of GIL and GIS Bus
GILFIGISBEEZ I i

Comparison of GIL and GIS Bus

GILFIGISEEZZ ) L 8¢

({gB
LR/ N TV (S0 1 £ 6 e e

Rt e AR
[V A

= AZZFRIGILARF A rh 4 A RLAN E i B K An ik [ci=]
GB2783-2008 <<RIMES AL L4 FL 2B > AT B T
FIATAUFRHEDL/T 978-200F <A fk sk & Bt
PHI%A B AR BB AR S>> I ELIEGIL, EH T
&, B BREBRKERNAE.

AZZIGILH BT 484 35 e U B [ B P4 o2y oL

W, BRETEMERIMNREZST, Fa

HEAE LS RN
RiLELLELY

BURHE 72.5 kV RULER AR
SMHAFRQE

DL/T 978-200 <</ 44
HARKM>, NEHTEE

K A 55 LI’N‘EJ;L

HitE N RSN B g 47 ML ARAEDL/ T 978~
2000 <AL G R B PRI FLAR B TR 2% 4 >>
€ 7.2.2 BiKHEHEHIPLTWEIZESR .

Design
Features

AEdEREAREBEL A

[P ——

Comparison of GIL and GIS BusBEZE ] LE

H M5B H GILBI# e T W ERL% T

GIL

GIS Bus 8

km €GIT

Comparison of GIL and GIS BusRE£% [ L5

Design
Features

GIS Bus #£

Comparison of GIL and GIS Bus £F£% ] Eb 3¢

GIS Bus £

Design
Features
Flexible
design
Rigid
+40mm, design
2.5°
100-140m 25-50m
per per
gas gas
compart- compart-
ment ment
AeAzz coir
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Comparison of GIL and GIS BusBEZZ ] HLA

Design
Features

degree
Turn

Any Must be at
position position of
T4 TF | inside flange,
Support | a section, & can only
fjrinciole Insulator | & can be be 6 —9m
R/ Pesion 18m long/ long /
std section std section
ERnS FihFaosE
- AFERSA EZER (RRBETRAR)
S Tl BUE R TR =250 (W) Insulatcy
sy |Msulator ORI KB <18¥, EZME<1080m is partly 100-140m

oo |15100% outside of SR&HT per 25-50m
P Ulator enclosed single Ga§ . per
B closed & sealed O-ring Barrier compart- gas
& sealed widouble seal and Insulator ment compartment

theide O-rings exposed

to air partly

kAIZ cGIT km cGIT

GIS Bus B

km €GIT




ShFPELSE

L[ Lindert e | R e RAMI BRI
JRE R, RIER | s, sk,
KRB T

km €GIT

A4 7K Z RE L ¥4550kV GIL
550kV GIL for Hohhot PSPP

AZZ GIL fE 9 [ i 1 N

AZZ GIL Reference in China Power Grid

A4 7K Z RE L 4550kV GIL

SHEE S B
B 500kV GIL, 20144

B The first 550kV GIL

inclined tunnel in China
2014

WA 447K Z RE L ¥4550kV GIL
550kV GIL in Hohhot PSPP

WRES S I — A HH R, D AUE ST SEMEIIGIL. GILII K 330K,
R A T, BEIE Y T B 27 BEIARRE . PN RH PR
AT AHE o

There is only one HV transmission line for Hohhot PSPP, a high reliable GIL
is applied. The circuit length of GIL is 330m with two 27 degree inclinded
tunnel for terminal yard. A horizontal tunnel connects to inclinded tunne.
BAGILT 2013410 A FF U 23, 20134E12 H BRGISEE I 4h, HA 5
LA, 201445 H — ki Bl . 20154F2 HNigtr, £4,
WA AT AR o]

The GIL installed started on Oct. 2013, and completed installation on Dec.,
2013, except GIS interface. GIL passed HV test in May 2015 without any
issues, and put in service on Feb., 2015. Up to now, there is not any issue
on GIL operation.

%4 5] 20164F % SLCGITIA B IEGIL

[l WA ) LS R X 2, 0 T B B i e R RS v R S T A AT
PR, PV AEKAE, 1201647110 #E4EAZZIICGITL) , #L%£1100kV GILTE
FREE I E (AR %



800KV 2 78 FL/K HLd /7 . FE e AE IR 420kV GIL
800kV GIL for Laxiwa HPP 420kV GIL for CLP in HK

LRI R A B 500KV GIL 19944

Elevated Bridge Installation 1994

JARBETREMART /) : 1388422 ¥ 5 — BB 550kV GIL

Zhanjiang Orimulsion TPP LingAo NPP Phase |

550kV/4000A GIL

HERAE R

Trench Installation

200641517

Fi% 18 %2 %% Tunnel Installation 19994F

1458 4% F 35 — HH 550kV GIL A 21 55542 B —Hp 550kV GIL

LingAo NPP Phase Il . i Hongyanhe NPP |

iy AR AR 2 3% 20094

Trench Installation 2009

7538 22 2% Tunnel Installation 20094
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=4z e —Hf 550kV GIL ; K Y 550kV GILZE FH

Sanmen NPP | > i 550kV GIL in vertical shaft of Nuozhadu HPP

GILIIE % 20134F
GIL trench crossing
road 2013

215K B [ 7 [7] 500k V.
GIL, 20124

Two circuits in 215m deep
vertical shaft

7 -G =AR
AP1000#% J52 i i

The 31 generation
AP1000 reactor in the
world

1 ARAEK L - A ERGIL T FE A H A 238 17 Hela
Wudongde Hydro Power Plant- The deepest vertical shaft in the
operated PP in the world

JREE I - 2Bk RS R m, BT RERKRGIL
CYR project- the highest voltage, and longest GIL in the world

ZEk5 2%, AR30007K-F-HIR20
1 £
®Complicated tunnel with R3000 horizontal and
R2000 compound elbow .
O HEPEEOR G, AR AR X R IR
B RS S
®The high relibilty, one of the most circuit on
East China ring grid.
® FiiHKy36km, HIE1150kV, #i5E R
6300A, SRt 5t LiEfT r s, AEAiEE B d
KifGILk 2
®Single phase length is 36km, it the highest
voltage and longest transmission in the world.

L/

F SR FEL S-S ERGIL T AE T H o Bl i
Baihetan Hydro Power Plant- The deepest vertical shaft
of GIL projects in the world

Azz GIL H [EME SR
Reference in China

AZZ

AZZ GIL {5 (RIS BT

me | me % TR "«:"' R e wEA s

1 : SEMVGIL ADOOA : PR S L1 : E bl : NG, AXA00MN. oaEig

2 ANGIL ADOOA. WRWL e 485 1005 : LIS oEE

X | i | i [amaan—m | = | i [*ensasemarmen | sa I =
O AL EE14000MW, ZEHTIIAATBREE — K I | | Liate ueP L I | Faouooesy; =
TEFE RIS A BREE — KK HLh 4| ss GIL 4DO0A ;:":;:;Lw w0 2006 ;;n:.m: Rl LT
®Total capability is 14,000MW, it is the No.2 s | smovor | wom |MAEBEERC | [ [ Axk mmEmeses | S
capability and No.1 on construction of HPP in the | | | Lihen HPP | L. PR - i
world. & | ssowon 4000 :::::,"’“ S ::m ;:‘thr-n::;:-l ave Sk
® 15 1 550kV , B9 4000A T T T o |wraceemes [y | mamaES |
®Rated voltage 550KV, currnet 4000A T e ] | dommeners | | oo " se
© 1 45 %A AR A 620K ) 1 B % I B | S50V GH A0G3A 461 018 )K:;;;Jw'm‘ ot EET
There are two 620 meter deep vertical shafts in I T T [Emeantrryhne

i S5V GiIL ADOOA. nm 2 i o
each bank. | | | Huozhagy HPP. | | | BxBE0MR. | | |
OGILZ M B Kt 16,700K, & A ER/KHL A% 10 | ssmvoL 40004 = m'f:;;ll 1441 2014 :;_'H'u"m”{ amn. | FAEA- 9
FAMIGILIHE . I | | [ manusmeyr . 1
®Total length of GIL is more than 16,700m, it is 3 | ki o _M'mm’“'"" bl ey | 4300w sl | s

the biggest GIL project in HPP in the world.
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AzZZ GIL LS A AZZ

China reference

Thanks 1!

R Trew | WE (PO BEMA | e [owr | mt
12 BA0KY GIL AD0OA, ERammo R 440 ama ;Il.ﬁj“’. R ey 204 5 EE I
. . . . . + - - . { a sy [m} y =Y AY =Y
S [P e FUw— R O [0 E EEEE TS AZZ|CGIT ¥ EAEGIL™ MR Rk RE, Do B F W ) i B
T | | 'zl)-:rv,um 3,450 | | 2 | ﬁ@f&tﬂ:ﬁﬁ !
| BSOKVGL 25008, AR 1830 AT ;"""" " o f 18660038010 | R °
15 | sSVeL | 2soA | mummEAGSE 0 | M5, 0 | $PARMOSERRS | 13024257858, |
1% 1 S50KY GIL | FEO0A. PrE IR 5500 | AL | REEQ, 280 13510240350 |
v | soven | mson  [dreimps | st | ;w0 | KEOO0SMAS. 84 f asSitaean | AZZ| CGIT will make contribution for China electric energy
| SV GL | 40004, Ao 240 | e0s3 | EmiT R 18887128337 | R
| seven | dmoah [ =(iMa ST [ aime |HEIRLNI, 4R 105700880 | development by means of high performance GIL product
20 550KV GIL ZEO0A, 454 AEW AR 1B6TTEAB016. |
| 550NV GAL 3150 1760 03 T BtesasTang |
2 | ssRvGL 40008, B00 | 13672000042 |
B | wowe | awon B | o | | nsasoszenn |
2 | 100KV GiL. | BMA HAWE TM0 | | B30T 1028 I
25 | 550NV GAL 40004, AL 16785 003 | SRMMARAKLE 1BI0AZS1350. | o
i : > : : ] KIEAzz A7) ( i) AL
o N Mtk T 22 X AL 17015 i 22 AE K JH 2306 %
BOCKY: 2000 ALER E-mail: siminyang@azz.com

1I00KY: T340 Sk
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