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Agenda 
U.S.-China Electrical 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  Guest Registration 

9:00am – 9:15am  Welcome Remarks 
 

 

 

 

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) 
Nancy Abella, Consul General of U.S. Consulate General in 
Shenyang  
Mark Thurber, Co-Chair, U.S.-China Energy Cooperation 
Program (ECP)  

9:15am – 9:45am   Overview on China Electric Energy Storage Development 

 Presenter: Fen Yue, Deputy Secretary General of China Energy Storage 
 Alliance (CNESA) 

9:45am – 10:15am   Overview of Safety Standard and Regulation of Energy Storage 
  System in North America 
 Presenter: Rebecca Le, Principal Engineer, Energy and Industrial  
 Automation, Underwriters Laboratories 

10:15am – 10:45am   Innovation Application in Energy Storage – Digitalization and Edge 
 Computing 

 Presenter: Prithpal Khajuria, Global Segment Lead, Director of  
 IoT Solutions for Energy and Utilities, Intel Corporation 
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10:45am – 11:00am          Smart Grid Technology for Energy Storage  

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

11:00am – 11:15am          Distributed Energy and Energy Storage Digitalization System 
                                              Presenter: Johnny Zhang, Sr. Business Manager, Baker Hughes China  
 
11:15am – 11:30am          Application of Energy Storage Technology to Power System in China  

                                              Presenter: Shichao CAI, Sr. Engineer, Director of Electric and Control             
Division, Northeast Electric Power Design Institute (NEPDI) 

 

11:30am – 11:45am          Sheneng’s Research and Exploration on Electric Energy Storage  
                                              Presenter: Jiaqi Zhu, General Manager, Shanghai Sheneng New Power  

Storage R&D 

 
11:45am – 12:00pm          Gas Insulation Transmission Line (GIL) Application in Smart Urban                        

Grid 

                                              Presenter: Simin Yang, Chief Engineer, AZZ China 
 
12:00pm – 12:30pm          Q&A   

 
12:30pm                              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:  

 Mr. Zhenhua Yu (CNESA) 

 Ms. Rebecca Le (UL) 

 Mr. Prithpal Khajuria (Intel) 

 Mr. David Zheng (Eaton) 

 Mr. ShiChao Cai (NEPDI) 

 Mr. Jiaqi Zhu (Shenergy Group) 

 Mr. Johnny Zhang (BH) 

 Mr. Simin Yang (AZZ) 
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中美电力储能标准研讨会 

活动议程  

2021 年 3 月 4 日  

上午 9 点—中午 12:30 点   
                                     
活动地点：金茂北京威斯汀大饭店，3 层，水厅 

 
类型：现场+在线结合，中英文同传 

 

8:30am – 9:00am               会议签到 
 

9:00am – 9:15am               欢迎致辞 

 中国能源研究会储能专委会副理事长   俞振华 先生 

 美国贸易发展署东亚区主任 卡尔·克里斯 先生 
 美国驻沈阳总领事馆总领事  安丽珊 女士 

 中美能源合作项目董事会联席主席   马克·瑟伯 先生 
 

9:15am – 9:45am               中国电力储能发展概述 

中国能源研究会储能专委会、中关村储能产业技术联盟 副秘书长 

岳芬 女士 

 

9:45am – 10:15am             北美储能系统安全标准和法规解读 

美国 UL 公司能源与工业自动化事业部  

首席工程师 乐艳飞女士  
                                               

 

10:15am – 10:45am           电力储能领域的创新应用（数字化及边缘计算） 

  英特尔全球能源电力工业过程物联网业务总监  Prithpal KHAJURIA 

先生 
 

10:45am-11:00am              能源互联网储能技术及最佳应用分享 

 伊顿电气关键能源解决方案事业部亚太区研发总监  郑大为 先生 
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11:00am-11:15am             贝克休斯低碳解决方案 

                                             贝克休斯中国区高级商务经理 张迪 先生 

 

 

11:15am-11:30am            储能系统在中国电力系统的应用 

                                            东北电力设计院咨询有限公司电控室主任/高级工程师 蔡世超 先生 

 

11:30am-11:45am              申能在电力储能方面的研究与探索 

                                               上海申能新动力储能研发有限公司总经理  朱佳琪 先生 

 

11:30am-11:45am              申能在电力储能方面的研究与探索 

                                               宜易（上海）贸易有限公司总工程师 杨思民 先生 

 
 

12:00pm-12:30pm             点评问答 

主持人：国家发改委能源所可再生能源发展中心(CRED) 刘坚 博士 

                                              对话嘉宾(Panelists): 

 Mr. Zhenhua Yu (CNESA) 

 Ms. Rebecca Le (UL) 

 Mr. Prithpal Khajuria (Intel) 

 Mr. David Zheng (Eaton) 

 Mr. ShiChao Cai (NEPDI) 

 Mr. Jiaqi Zhu (Shenergy Group) 

 Mr. Johnny Zhang (BH) 

 Mr. Simin Yang (AZZ) 
 

12:30pm                              结束  
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The China Energy Storage Alliance (CNESA) 

中关村储能产业技术联盟 

 

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. 

 

中关村储能产业技术联盟是中国社会组织 5A 级社团，是中国第一个专注在储能领域的非营利性

国际行业组织。储能联盟致力于通过影响政府政策的制定和储能应用的推广促进储能产业的健康

有序发展。 

 

储能联盟聚集了优秀的储能技术厂商、新能源产业公司、电力系统以及相关领域的科研院所和高

校，覆盖储能全产业链各参与方，共有国内、国际 300多家成员单位。储能联盟在协同政府主管

部门研究制定中国储能产业发展战略、倡导产业发展模式、确定中远期产业发展重点方向、整合

产业力量推动建立产业机制等工作中，发挥着举足轻重的先锋作用。 
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U. S. Trade and Development Agency (USTDA) 

 

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. 

12
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 美国贸易发展署 (USTDA) 

 

美国贸易发展署(USTDA) 致力于在新兴经济体推动经济发展和美国的商业利益。美国贸易发展署

通过对项目前期，试点项目以及反向代表团赴美考察等形式的资金资助, 达到在合作伙伴国家推

动可持续性基础设施和经济增长的同时帮助美国企业寻找出口机会。 

 

美国贸易发展署鼓励美国公司积极参与新兴经济体项目所在国重点发展领域里的项目规划和实

施过程中的机会。目的是帮助美国有技术优势的公司配合项目所在国的发展寻求契机，并建立长

期持久合作关系。 

 

美国贸易发展署的项目活动 

 

项目开发 

 

美国贸易发展署支持的项目确认和投资分析通常为了支持项目所在国大型基础设施项目投资决

策前以所需要的技术援助，可行性研究分析和试点项目等。在中国的项目集中在交通，能源和医

疗卫生领域。 

 

能力建设和行业发展 

 

能力建设和行业发展是为了帮助推动建立行业标准，法规等相关政策需求的活动。在中国，美国

贸易发展署支持过的项目内容涉及知识产权，公平透明政府采购，以科学为基础的农业生物技术

规范，以及涉及其他更宽泛领域涉及行业标准的内容。 

 

国际商业伙伴关系项目 

 

通过国际商业伙伴关系项目，美国贸易发展署加大资金投入力度，组织更多灵活多样的赴美考察

团，技术交流/研讨会和培训等，选择特定的一些行业，帮助中方人员了解美国技术，掌握第一手

资料，加深对美国企业的了解并能推动潜在的商务合作。 

 

政府企业合作平台 

 

美国贸易发展署在中国取得成功的部分原因是与其他相关机构共同支持了政府企业合作项目的

平台。在这个平台上，美国和中国的政府机构和私营企业均可以共享在特定领域的技术、政策和

商业知识。美国贸易发展署已经成功地在航空、标准合格评定、能源和医疗保健等行业推动了该

模式。 

 

通过适应中国市场变化的需求，和中国决策者的密切配合，这些公私伙伴关系企业积累了一些长

期合作的成功经验，提供持续的贸易机会，并推动中国支柱产业的发展。 
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American 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 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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美国国家标准化机构（ANSI） 

  

 

作为美国标准和合格评定体系的发言人，美国国家标准化机构授权其会员强化美国市场在全

球经济中的地位，同时协助保障消费者的安全和健康以及环境保护事宜。 

机构对数以千计的标准和指导方针的制定、颁布、实施进行监督，而这些标准和指导方针几

乎直接影响商业的每个领域：从声呐设备到建筑设备，从乳制品及家禽产品到能源分配等等。 美

国国家标准化机构也积极参与评估合格到标准的委托项目——包括诸如 ISO9000（质量）和

ISO14000（环境的）管理系统等全球认可的跨领域项目。 

在过去的一个世纪中，美国国家标准化机构担任美国私营部门自愿性标准化体系的管理者及

协调者。自 1918 年由五家工程师协会和三个政府部门成立以来，本机构一直是一个民间、非营

利性质的会员制组织，得到来自私营和公共部门的多元化支持。  

纵观历史，美国国家标准化机构的首要目标一直是强化美国商业的全球竞争力，通过推进自

愿性标准及合格评定体系并对它们进行完善从而提高美国人民的生活质量。机构总部设在华盛顿

特区，并在纽约设有办公地点，代表全球超过 27 万家公司及组织和三千万专家的利益。 
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The U.S. Commercial Service  

美国驻中国使领馆商务处 

 

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.gov 

Websites: www.trade.gov/china  

 

 

美国驻华使馆商务处（商务处）隶属于美国商务部国际贸易管理局，位于美国驻北京大使馆和驻

上海、广州、武汉、沈阳领事馆的商务处，是美国的对外贸易促进机构。商务处协助美国公司向

中国推广其产品、服务以及出口，同时也促进企业赴美投资。商务处与美中企业、地方贸易协会、

以及政府机构密切合作，通过介绍当地合作伙伴、协助企业参展、推广和商业外交，在市场上推

广美国产品、服务和商品。 

 

美国驻华使领馆商务处 

Tel: (86-10) 8531-3000 

Email: Beijing@trade.gov 

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

 

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   

19
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中美能源合作项目（ECP）简介 

 

 

 

中美能源合作项目（ECP）是于2009年9月由24家美国企业通过政府官方对话发起成立的一家由企

业管理运营的非盈利的政企合作伙伴平台。ECP自成立之初，就得到了中美两国政府的的正式承

认和支持，特别是中国国家能源局、商务部以及美国商务部、美国能源部和美国贸易发展署五大

政府部门签署了双边五部门正式支持ECP的合作谅解备忘录。ECP作为紧密联系政府和企业间合作

的桥梁一直致力于促进两国在能源和环境领域的可持续发展和商业合作。ECP的5大“支柱”体系

及4个⼯ 作组(能源、能效、环保、绿色金融) 覆盖12个行业，这些皆为中美之间建立更清洁、

更健康、更可持续且高效的社会奠定了坚实的合作基础。  

  

5大支柱 

o 技术与产品 

o 政府 

o 项目识别与推广 

o 金融 

o EPC 项目支持 

 

12个行业 

-油气                                        -核能 

-电网与储能                                  -建筑能效 

-分布式能源                                  -环境 

-清洁煤炭                                    -可再生能源 

-清洁交通                                    -工业能效 

-基础设施                                    -绿色金融 
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MCSC INSTITUTE 

眉山加州智慧城研究所 

 

 

 

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.  

 

 

四川天府眉山加州智慧城项目启动后，收获了来自世界各地的殷切支持，为了更好地实现其宏大

使命，眉山加州智慧城研究所应运而生，于2020年在万众瞩目之下正式成立。借助清洁能源、新

技术、全面整合的基础设施以及由数据驱动的迭代改进，眉山加州智慧城一马当先地驰骋在通往

未来智慧城市的发展之路。眉山加州智慧城一直以来不仅仅专注于这单一项目，更致力于智慧城

市领域在全球范围内的信息与知识共享。眉山加州智慧城研究所的成立，提供了一个综合性的平

台，在这里可以充分展示和分享前瞻智慧城市设计、建造以及栖居在全球的最佳实践、研究成果

和经验。眉山加州智慧城的发展及其研究所都受到了来自世界各地的政府和商界领袖、教育界人

士、非政府组织、投资者和企业家的关注，也从他们的长期指导中获益匪浅。眉山加州智慧城研

究所业充分理解我们将面对的全球性挑战以及寻求有效解决方案的全球合作的需求，它的成立将

会引领一个新的时代。 

 

眉山加州智慧城研究所将汇聚起杰出的思想领袖、主题专家、研究人员、教育家、企业家和创新

者们，打造一个充满活力的平台，在这里，理念将变成行动，行动将引发变革，变革将传播开来，

让世界各地的智能发展从中得益。 
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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. 

 

 

岳芬 

中国能源研究会储能专委会、中关村储能产业技术联盟 副秘书长 

 

岳芬 毕业于英国爱丁堡大学 ，获得可持续能源发展系统硕士学位，2012年加入中关村储能产业

技术联盟，目前担任储能联盟秘书处副秘书长兼任研究总监职务，全面负责储能联盟全球储能市

场的研究工作，带领研究部团队对储能应用、储能技术经济性开展研究和评估工作。同时还负责

储能产业白皮书的规划与编写工作，参与了来自国际能源署、美国能源基金会、APEC、国家能源

局、国家发改委能源研究所、国内电力企业等委托开展的储能、储气、储热等储能领域的相关课

题研究，在储能及相关能源咨询领域具有丰富的国内外合作经验。 
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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.  

 

 

乐艳飞   

美国 UL公司 能源与工业自动化事业部 首席工程师 

 

乐艳飞女士现任 UL 能源与工业自动化事业部 动力电池和储能电池类产品首席工程师，UL 杰出

技术人员之一，负责储能和动力类电池产品的标准修制定、项目审核、技术支持、失效分析等工

作。  

 

乐艳飞女士 2006年毕业于浙江大学，生物医学工程专业硕士，并于当年加入 UL 公司, 有 14年

以上的产品安全测试和认证经验，对电池的安全设计和评估有着深刻的理解。她参与了国内外众

多电池产品标准开发和制修定活动，包括 UL、GB、SAE、IEC 等标准。 
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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. 

 

 

Prithpal Khajuria 

英特尔公司 物联网集团 工业解决方案部门（ISD） 电力行业全球细分市场总监 

 

Prithpal Khajuria 是英特尔工业解决方案部门的细分市场总监。 

Prithpal Khajuria 加入英特尔公司物联网集团(IOTG)，担任全球细分市场经理，推动电力行业的

可持续发展和电网现代化。ISD 的愿景是帮助电力企业领导创新和驱动生态系统，为下一代基础

设施建设开发软件定义系统，该系统基于标准化硬件、可扩展软件平台、标准化工具，同时该系

统也易于管理并可随时应对各种网络和物理威胁。英特尔将重点使用虚拟化技术，促进包括发电、

输电和配电在内的能源基础设施的现代化。 

Prithpal 正在与设备制造商、自动化和软件供应商以及电力企业和服务提供商进行合作，开发和

部署互联设备、边缘平台和云架构，以实现卓越的运营和变革性业务。 

Prithpal 拥有 15 年为全球能源行业提供先进解决方案的经验。在 2015 年 5 月加入英特尔之前，

他在全球范围内为电力企业提供咨询，助力其电网现代化战略和新兴技术的应用。在从事咨询业

务之前，Prithpal 曾带领 SK 电讯、Onramp Wireless 和 Silver Spring Networks（银泉网络）的

智能电网产品管理团队。 

Prithpal 拥有全球商业管理 MBA 学位和计算机科学与工程学士学位。 
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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.  

 

 

郑大为 

伊顿电气关键能源解决方案事业部亚太区研发总监 

 

郑大为， 香港浸会大学硕士毕业，从事 UPS 和新能源产品研发 20年，专注于 UPS 和柔性输配电，

储能变换技术研发，个人有超过 25个中国发明专利和 10个美国发明专利，目前是伊顿电气关键

能源解决方案事业部亚太区研发总监，同时是深圳市科创委专家成员和中国电源协会专家成员，

中国电工学会电力电子专业委员会成员，深圳市海外高层次人才。. 
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Johnny ZHANG 

Sales Director 

Industrial Gas Turbine 

Turbomachinery and Process Solutions 

Baker Hughes 

 

 

As NovaLT 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 NovaLT5, NovaLT12 and NovaLT16.  

 

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. 

 

 

张迪 

工业燃气轮机销售总监 

透平与过程装备事业部 

贝克休斯 

 

作为贝克休斯（Baker Hughes）的 NovaLT 中国销售主管，张迪（Johnny Zhang）负责公司行业

领先的燃气轮机 NovaLT在中国的战略，业务开发和销售工作。产品组合包括 NovaLT5，NovaLT12

和 NovaLT16。 

 

在加入贝克休斯之前，张迪从事能源业务超过 10 年。熟悉能源市场，从石油天然气到天然气发

电再到可再生能源。张迪曾在西门子和歌美飒工作，与工业能源消费者，独立发电企业，发电集

团和行业协会密切合作。 

 

张迪拥有北京交通大学的电气工程和自动化学士学位。 
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Shichao CAI 

Director of the Electrical Division of Consulting Department  

North East Electric Power Design Institute Co., Ltd (NEPDI) 

 

 

Dr. CAI 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. 

 

蔡世超 

咨询公司电气室部门主任 

中国电力工程顾问集团东北电力设计院有限公司 

 

蔡世超，现任中国电力工程顾问集团东北电力设计院有限公司咨询公司电气室主任，博士学位，

法国学习工作约 9年，欧盟大型研究项目 ASSET主要研究员。他曾在法国的阿尔斯通集团与标致

汽车工作实习。在中国电力工程顾问集团东北电力设计院有限公司从事电力系统工程设计和工程

管理工作，曾参与多个特高压，大型机组电站的电力系统设计，多次获得科技设计奖项。蔡博士

也参编多本行业内规程规范。近年来，他一直致力于研究综合能源服务和电化学储能相关研究和

工程。 

 

 

 

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 Waigaoqiao Third Power Generation Co., 

Ltd 

General Manager, Shanghai Sheneng new power storage R &amp; D Co., Ltd 

 

朱佳琪 

中国电力工程顾问集团华东电力设计院有限公司 设计总工程师 

申能股份有限公司 投资部 副经理 

上海外高桥第三发电有限责任公司 副总经理 

上海申能新动力储能研发有限公司 总经理 
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Simin YANG 

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 Level1 in Areva T&D Group 

 

杨思民 

首席工程师 

宜易（上海）贸易有限公司 

教育背景 

2006 年 12 月-2008 年 12 月   上海财经大学     高级工商管理硕士 

1997 年 9 月-2000 年 3 月     西安交通大学     机械工程硕士 

1985 年 9 月-1989 年 7 月     吉林工业大学     机械制造技术工程学士 

工作经验 

2010 年 1 月-至今    宜易（上海）贸易有限公司     中国首席工程师兼服务总监 

2020 年 7 月-2010 年 3 月     阿海珐科技企业管理（上海）有限公司     高级区域经理 

2000 年 10 月-2020 年 7 月     上海华通开关厂     总设计师 

1989 年 7 月-2000 年 10 月     西安高压开关有限责任公司     GIS 产品制造工程师 

授予奖项 

科技进步一等奖（陕西省） 

科技进步二等奖（中国机械工业局） 

阿海珐输配电公司一级专家 
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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. 

 

刘坚 

博士、副研究员 

国家发改委能源研究所再生能源发展中心 

 

刘坚就职于国家发改委能源研究所，长期从事新能源汽车、可再生能源及储能研究，作为课题负

责人先后完成《电动汽车与电网互动的商业前景》、《电动汽车储能应用潜力及经济性》、《新能源

发电与电动汽车协同发展研究》、《电动汽车发展对促进电力系统转型作用研究》、《电动汽车及储

能电站在提升电力系统灵活性中的作用》、《电动汽车参与上海电力系统需求响应》、《电网侧储能

关键技术及应用研究》以及《中国 2050 高比例可再生能源情景暨路径研究》中储能专题及可在

生能源社会经济影响评价专题研究。 

作为课题主要研究人员参与国家发改委、国家能源局、宏观经济研究院等机构委托《可再生能源

发展“十三五”规划编制报告》、《储能产业发展“十三五”规划研究》、《全球可再生能源发展展

望研究》、《推动能源生产消费革命》、《中国氢能产业发展白皮书》等课题研究项目,陆续发表 30

余篇核心期刊论文，主题涉及新能源汽车、充电设施、可再生能源、氢能等。 
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UL and the UL logo are trademarks of UL LLC © 2021.

Overview of Safety standards and Codes for 
ESS in North American 

Rebecca.Le@ul.com

Mar. 2021 

UL

UL UL

2006 UL 
14

UL2580
UL2271 UL1974 UL2272 GB 38031 GB/T 31467 GB/T 31485
GB/T 34667, GB/T 34668

Email: Rebecca.Le@ul.com

2

1894
UL

UL

4

• National Electrical Code (NFPA 70) –

• NFPA 855 –

• International Fire Code (IFC) / NFPA 1 –

• UL 9540 –

• UL 9540A –

National Electrical Code 
(NFPA 70) 
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NEC 2020 Article 706
Energy Storage Systems 

Section 706.1 
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. . 

ESS > 1 kWh

NEC 2020 Article 706 - ESS

Section 706.5  
Energy storage systems shall be listed. 

ESS

ESS UL9540

706.20

(C) Spaces About ESS Components. 

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

NEC

NEC 2020 Article 706 
– ESS 

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

ESS 
100 Vdc

Exception: ESS 
ESS 600 Vdc

NEC 2020 Article 706 – ESS

ESS

NFPA 855 (2020 Edition)

Published Aug. 5, 2019

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

IFC International Fire Code - 2021 is 
harmonized with NFPA 855 

NFPA 1, Fire Code - reference NFPA 855 
for ESS criteria

NFPA 855 Introduction
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NFPA 855 Scope & Equipment Listing

Scope:

NFPA 855 Table 1.3 .
� : >20 kWh
� 1/ 2 : >1 kWh

Table 1.3 Threshold Quantities

Equipment Listings:
ESS shall be listed in accordance with UL 9540.

UL9540

Installation Limitations: Size & Separation, MSE

Note ESS UL9540A

/
Max. 50 KWh

ESS
600 KWh

3ft

3ft

3ft

Installation Limitations: Fire Separation, Clearance to exposure

• Fire Separation ESS
2

• Clearance to windows and doors: ESS
5 ft 

• Clearance to exposures ESS 
10ft

• Means of egress separation: ESS 
10ft

Note UL9540A ESS

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

• Smoke & Fire detection: ESS

• Sprinkler System

• NFPA13

• 0.3 gpm/ft2 (12.2 mm/min)

• UL9540A

• Automatic Fire Control & Suppression: 

• UL9540A

• NFPA 12 NFPA 15 NFPA 750 NFPA 2001 NFPA 2010

Note UL9540A

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

ESS NFPA69 NFPA68

Installation Limitations: Explosion Control

UL9540A 25%LFL AHJ

Indoor Installation – Table 4.4.2
Dedicated-Use Buildings 
Non-Dedicated-Use Buildings 

Outdoor Installation – Table 4.4.3
Remote Locations 
Locations Exposures 

Special Installation 
Rooftop – Table 4.4.4
Open Parking Garage – Table 4.4.4
Mobile ESS -Table 4.5.7

Residential – Chapter 15

Installation Applications
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Chapter 15 Residential ESS 
(One-and Two-Family Dwellings and Townhouse Units)

ESS
(1) ESS 20kWh.
(2) ESS

a) 40 kWh 
b) 80 kWh
c) 80 kWh

ESS 
ESS 3ft UL 9540A AHJ 
ESS / 3ft

UL 9540

UL 9540 

2nd Edition, 2020-02-27

ANSI/CAN/UL 9540: 2020 
Energy Storage Systems & Equipment 

UL9540 

ESS

• a) 20 kWh;
• b) 20 kWh; 
• c) 50 kWh, 

:  
• UL 9540A 
•

UL 9540 

23

• /

•

•

•

•

•

•

•

•

•

•

•

•

•

•

• PCS

•

UL 9540 

• Normal Operations 
• Dielectric Voltage Withstand 
• Impulse Test /
• Grounding & Bonding Test 
• Insulation Resistance Test 
• Electromagnetic Immunity Tests 

Electrical Tests 

• Containment of Moving Parts 
• Over Speed 
• Faulted Securement 
• Blocked Shaft 
• Mechanical Failure 

• Leakage Tests 
• Strength Tests 

• Hydrostatic strength 
• Pneumatic strength 

• Wall Mount Fixture/Test

Mechanical Tests 

• Moisture exposure 
• Marine environments 
• Seismic environments 

Environmental Tests 
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UL 9540

Markings and Signage:

Instructions:
• Installation Instructions 

•
• Commissioning Instructions 
• Maintenance Instructions 
• Operating Instructions 

NEC
ICC
NFPA855

UL 9540 A

4th Edition, 2019-11-12

UL 9540A 

27

•

•

•

•

•

• •

•

•

UL 9540A –

28

/

•
•
•
•

•
•
•
•

• /
• /
• /

UL9540A

•
•
•
•

•
•
•
•
•

•

•

•

•

•

•

• H2, THC, CO/CO2

•
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•

•
•
•
•
•
•
•

• ESS NFPA 855, IFC, NFPA 1, NEC

• ESS UL 9540

• ESS UL 9540A

• UL 9540 ESS

• UL 9540A ESS

Summary 

QUESTIONS?

UL and the UL logo are trademarks of UL LLC © 2021.
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1Internet of Things Group

Legal Disclaimers
• INFORMATION IN THIS DOCUMENT IS PROVIDED IN CONNECTION WITH INTEL PRODUCTS. NO LICENSE, EXPRESS OR IMPLIED, BY ESTOPPEL OR OTHERWISE, TO ANY INTELLECTUAL 

PROPERTY RIGHTS IS GRANTED BY THIS DOCUMENT. EXCEPT AS PROVIDED IN INTEL'S TERMS AND CONDITIONS OF SALE FOR SUCH PRODUCTS, INTEL ASSUMES NO LIABILITY WHATSOEVER 
AND INTEL DISCLAIMS ANY EXPRESS OR IMPLIED WARRANTY, RELATING TO SALE AND/OR USE OF INTEL PRODUCTS INCLUDING LIABILITY OR WARRANTIES RELATING TO FITNESS FOR A 
PARTICULAR PURPOSE, MERCHANTABILITY, OR INFRINGEMENT OF ANY PATENT, COPYRIGHT OR OTHER INTELLECTUAL PROPERTY RIGHT. 

• A "Mission Critical Application" is any application in which failure of the Intel Product could result, directly or indirectly, in personal injury or death. SHOULD YOU PURCHASE OR USE INTEL'S 
PRODUCTS FOR ANY SUCH MISSION CRITICAL APPLICATION, YOU SHALL INDEMNIFY AND HOLD INTEL AND ITS SUBSIDIARIES, SUBCONTRACTORS AND AFFILIATES, AND THE DIRECTORS, 
OFFICERS, AND EMPLOYEES OF EACH, HARMLESS AGAINST ALL CLAIMS COSTS, DAMAGES, AND EXPENSES AND REASONABLE ATTORNEYS' FEES ARISING OUT OF, DIRECTLY OR INDIRECTLY, 
ANY CLAIM OF PRODUCT LIABILITY, PERSONAL INJURY, OR DEATH ARISING IN ANY WAY OUT OF SUCH MISSION CRITICAL APPLICATION, WHETHER OR NOT INTEL OR ITS SUBCONTRACTOR 
WAS NEGLIGENT IN THE DESIGN, MANUFACTURE, OR WARNING OF THE INTEL PRODUCT OR ANY OF ITS PARTS. 

• Intel may make changes to specifications and product descriptions at any time, without notice. Designers must not rely on the absence or characteristics of any features or instructions marked 
"reserved" or "undefined". Intel reserves these for future definition and shall have no responsibility whatsoever for conflicts or incompatibilities arising from future changes to them. The 
information here is subject to change without notice. Do not finalize a design with this information. 

• The products described in this document may contain design defects or errors known as errata which may cause the product to deviate from published specifications. Current characterized errata 
are available on request. 

• Contact your local Intel sales office or your distributor to obtain the latest specifications and before placing your product order. 
• Copies of documents which have an order number and are referenced in this document, or other Intel literature, may be obtained by calling 1-800-548-4725, or go to: 

http://www.intel.com/design/literature.htm
• Copyright © 2013 Intel Corporation. All rights reserved
• Intel, Celeron, Pentium, Core, Iris, and the Intel logo are trademarks of Intel Corporation in the U.S. and/or other countries.
• Software and workloads used in performance tests may have been optimized for performance only on Intel microprocessors. Performance tests, such as SYSmark and MobileMark, are measured 

using specific computer systems, components, software, operations and functions. Any change to any of those factors may cause the results to vary. You should consult other information and 
performance tests to assist you in fully evaluating your contemplated purchases, including the performance of that product when combined with other products.

• For more complete information about performance and benchmark results, visit http://www.intel.com/benchmarks
• This document contains information on products in the design phase of development.
• Intel processor numbers are not a measure of performance. Processor numbers differentiate features within each processor family, not across different processor families: Go to: 

http://www.intel.com/products/processor_number
• All products, computer systems, dates and figures specified are preliminary based on current expectations, and are subject to change without notice.
• Intel® Active Management Technology (Intel® AMT) - Requires activation and a system with a corporate network connection, an Intel® AMT-enabled chipset, network hardware and software. For 

notebooks, Intel AMT may be unavailable or limited over a host OS-based VPN, when connecting wirelessly, on battery power, sleeping, hibernating or powered off. Results dependent upon 
hardware, setup and configuration. For more information, visit http://www.intel.com/content/www/us/en/architecture-and-technology/intel-active-management-technology.html

2Internet of Things Group

• Built-In Security Claims - No computer system can provide absolute security under all conditions. Built-in security features available on select Intel® processors may require additional software, 
hardware, services and/or an Internet connection. Results may vary depending upon configuration. Consult your system manufacturer for more details.For more information, see https://security-
center.intel.com/

• Intel® Hyper-Threading Technology - Available on select Intel® Core™ processors. Requires an Intel® HT Technology-enabled system. Consult your PC manufacturer. Performance will vary 
depending on the specific hardware and software used. For more information including details on which processors support HT Technology, visit http://www.intel.com/info/hyperthreading.

• Intel® Identity Protection Technology - No computer system can provide absolute security. Requires an Intel® Identity Protection Technology-enabled system, including an enabled Intel® 
processor, enabled chipset, firmware, software, and Intel integrated graphics (in some cases) and participating website/service. Intel assumes no liability for lost or stolen data and/or systems or 
any resulting damages. For more information, visit http://ipt.intel.com/. Consult your system manufacturer and/or software vendor for more information.

• KVM - KVM Remote Control (Keyboard, Video, Mouse) is only available with Intel® Core™ i5 vPro™ and Core™ i7 vPro™ processors with Intel® Active Management technology activated and 
configured and with integrated graphics active. Discrete graphics are not supported.

• Overclocking Disclaimer - WARNING: Altering clock frequency and/or voltage may: (i) reduce system stability and useful life of the system and processor; (ii) cause the processor and other system 
components to fail; (iii) cause reductions in system performance; (iv) cause additional heat or other damage; and (v) affect system data integrity. Intel has not tested, and does not warranty, the 
operation of the processor beyond its specifications. Intel assumes no responsibility that the processor, including if used with altered clock frequencies and/or voltages, will be fit for any particular 
purpose. For more information, visit http://www.intel.com/consumer/game/gaming-power.htm

• Overspeed Protection Removed - Warning: Altering clock frequency and/or voltage may (i) reduce system stability and useful life of the system and processor; (ii) cause the processor and other 
system components to fail; (iii) cause reductions in system performance; (iv) cause additional heat or other damage; and (v) affect system data integrity. Intel has not tested, and does not warranty, 
the operation of the processor beyond its specifications.

• Intel® Rapid Start Technology - Requires a select Intel® processor, Intel® software and BIOS update, and a Solid-State Drive (SSD) or hybrid drive. Depending on system configuration, your results 
may vary. Contact your system manufacturer for more information

• Intel® Rapid Storage Technology - Requires a 4th generation Intel® Core™ processor, enabled chipset, Intel® Rapid Storage Technology (Intel® RST) software.
• Intel® Smart Response Technology - Intel® Smart Response Technology requires a Intel® Core™ processor, select Intel® chipset, Intel® Rapid Storage Technology software version 12.5 or higher, 

and a solid state hybrid drive reporting at least 16GB capacity and supporting SATA-IO hybrid information feature. Depending on system configuration, your results may vary. Contact your 
system manufacturer for more information.

• Intel® Turbo Boost Technology - Requires a system with Intel® Turbo Boost Technology. Intel Turbo Boost Technology and Intel Turbo Boost Technology 2.0 are only available on select Intel® 
processors. Consult your system manufacturer. Performance varies depending on hardware, software, and system configuration. For more information, visit http://www.intel.com/go/turbo

• Intel® Virtualization Technology - Intel® Virtualization Technology requires a computer system with an enabled Intel® processor, BIOS, and virtual machine monitor (VMM). Functionality, 
performance or other benefits will vary depending on hardware and software configurations. Software applications may not be compatible with all operating systems. Consult your PC 
manufacturer. For more information, visit http://www.intel.com/go/virtualization

• Intel® vPro™ Technology - Intel® vPro™ Technology is sophisticated and requires setup and activation. Availability of features and results will depend upon the setup and configuration of your 
hardware, software and IT environment. To learn more visit: http://www.intel.com/technology/vpro.

Automation & Control VirtualizationAutomation & Control Virrtuaalizationalizatioaliza
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Grid Scale 
Power 

Storage

Solar Farm

Wind Farm

Data Center’s

Rooftop & 
Parking lot  
Solar

Power Storage 

Microgrid’s

5Internet of Things Group

Grid Insight with Federated Analytics 

Deployment Process Modernization  

Cyber Security Modernization

Automation and Control Modernization Modernization Required to  Seamlessly 
Integrate 
� Solar and Wind
� Power Storage 
� Electric Vehicles
� Microgrid's
Integration into the GRID

6Internet of Things Group

Strategy to Accelerate Intelligent Edge Adoption in Power Sector  

Collaborate, Innovate and Accelerate 
� Applying virtualization technologies    
� Three step process to drive Innovation

- Device - Reducing devices, enhancing security and manageability 
- Networking - Integrating HSR/PRP and SRIOV 
- Analytics - Self learning control algorithms

� Enable ecosystem
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7Internet of Things Group

Rugged Server’s
(IEC – 61850 – 3 class 2

& ANSI 1613)

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

8Internet of Things Group

Process 
Interface Unit(PIU)

Digital Instrument 
Transformer PIU PIU PIU

Station Bus

Process Bus

Virtualized Protection 
and Control System

Virtualized Substation 
Automation

Process Bus

Station Bus

9Internet of Things Group

Data Driven Power Grid 
� Grid of Microgrids
� Feeder Load Balancing  
� DER impact on feeders
� Demand & Generation flexibility 
� Feeder storage management
� Localized weather impact 

Security & Manageability
� Multilayer security availability
� Software defined networking   
� Secure remote upgrades

Benefits to Society
� Integrate more renewables 
� Reduce Energy Cost  
� Reduce spinning reserves 

10Internet of Things Group

Infrastructure Software

OT Applications 

IT Applications 

Distributed ADMS@eDge
Edge Analytics & Asset Monitoring 

Security Firewall and Anomaly Detection
Business Intelligence and Autonomous Control

RTU and HMI
Frequency and Voltage Regulation

Transformer Tap Position Monitoring
Load Curtailment and Balancing 

Capacitor Bank Controller
Fault Detection & Event Recorder

Transformer Monitoring using Infra-red Cameras
Phasor Measurement Unit(PMU)

Protocol Translation & Data Aggregation @ eDge
Analytics‘ using ML

Advanced Restoration Schemes
Fault Type Classifications 

Event Correlation

Substation Control and Monitoring Work Loads

11Internet of Things Group

OT Applications 

IT Applications 

Linear Protection
Distance Protection 

Differential Protection
Feeder Protection 

Transformer Protection
Motor Protection

Generation Protection
Bus Protection 

CapBank Protection

Analytics using ML
Advanced Restoration Schemes

Fault Type Classifications 
Event Correlation

Protection Control Work Loads
Infrastructure Software

12Internet of Things Group

IT Applications 

OT Applications 

Energy Manager 
Grid Connectivity

Load Management 
Generation Control

- Hydro , Diesel, Solar, Wind 
Inverter Control

Switchgear Control
Storage Controller

Analytics and Asset Monitoring 
Autonomous Control and Restoration

Protocol Translation @ Edge 
Firewall, Anomaly Detection and Security

Analytics using ML
Advanced Restoration Schemes

Fault Type Classifications 
Event Correlation

Microgrid Control and Monitoring Work Loads

Infrastructure Software
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1© 2019 Eaton. All rights reserved  < ETIPP Classification 3 > 2© 2019 Eaton. All rights reserved  < ETIPP Classification 3 >

https://www.gsma.com/mobileeconomy/asiapacific/

3© 2019 Eaton. All rights reserved  < ETIPP Classification 3 >
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5© 2019 Eaton. All rights reserved  < ETIPP Classification 3 >Company confidential

30%

UPS + Gear + Dist. UPS + Lithium + Gear

Battery room

6© 2019 Eaton. All rights reserved  < ETIPP Classification 3 >Company confidential

UPS

UPS

Generators UPS + Energy Storage + 
Gen replacement

49



7© 2019 Eaton. All rights reserved  < ETIPP Classification 3 >Company confidential

UPS

EnergyAware

40-80%UPS+ > 30%

UPS

8© 2019 Eaton. All rights reserved  < ETIPP Classification 3 >Company confidential
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CHINA  POWER  ENGINEERING  CONSULTING  GROUP  NORTHEAST  ELECTRIC  POWER  DESIGN  INSTITUTE

1

2

3

4
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I.

II.

III.

IV. 12 /kWh~20 /kWh

-30 ~70

V.

Wh/kg
30 60 130 200 15 50 75 85 100 250

500 3000
60%DOD

3000
4000 8000 16000 2500 5000 2000 4500

5 5 >15 >15 5

0.1 1C 0.5-2C 1.5 1.5 5-10C

% 80-90% 90-95% 65-80% 65-80% 90%

% 75-85% 85-90% 60-70% 60-70% 80%

%/
2 5 0 1 ---

0 -45
-20 -55

0 -45
-20 -55

5 40 20 50 300 350

15%-85%SOC 0-100%SOC 0-100%SOC
15%-85%SOC

/kWh 1200-1800 1500-2500 4500-6000 2000-3500 2000-3000

/kWh 0.45-0.7 0.5-0.9 0.7-1.0 0.8-1.2 0.9-1.2

BMS PCS EMS 70%-6%-12%-4%-8% 55%-8%-15%-5%-10% 75%-3%-5%-5%

MW /MW
150-200

40
250kW/1MWh

100-150
40

250kW/1.5MWh
800-1500 800-1500 150-200

0.8 /kWh

12V/100Ah
150Ah 172Ah
200Ah

CATL
LG

20Ah 25Ah 40Ah
176Ah 5kwh 10kwh

50kwh

-- --
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2019

2020

�

�

�

�

�

�

�

�

�

�

�

�

�

2035
•
• 600

2025

20%-40% “ ”
“ ” “ ”

2030
•

• 300

2025
• 50

�

�

�

�

�

�

�

�

�

�

�

BMS

PCS

Battery Management System, BMS

BMS

BMS

BMU

BMS BMU

BMS

BMU

BMU

BMS

400V~800V AC400V 10KV 35KV 250kW-

500kW 100kW DC/DC T

DC/DC

PCS VF PQ

95%
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SCADA

40 250kW/1.5MWh

40 12192mm 1 250kW 

PCS 1 1 6 

1269kWh 

25

PACK

0.5C PACK

pack pack

200MW 200MW/800MWh 100MW/400MWh

5.25hm2

BMS PCS

200MW/800MWh 8

25MW/100MWh PCS 500kW

315V, 500kW PCS 8 2 31.5kW/126kWh

500kW 500kW 1 1000kVA

35/0.315 kV 25 25MW 1 35kV

35kV
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Gas Insulated Transmission Line
Application on Pump Storage Power Plant 

AZZ (Shanghai) Trading Co., Ltd

What is Pump Storage Power Plant

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. 

Power Transmission on Pump Storage PP

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. 

GIL GIL

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 
GIL Vs. Cable

The design of GIL is longer than 50 years. GIL
50

The first GIL (230kV), which started
commissioning in 1972, is still in operation
now. 1972 230kV GIL

GIL has Longer Service Life
GIL

• Cable comes with plenty of organic
matter, and in contact with air, so the
service life is shorter.

• The service life of XLPE cable is shorter
than 30 years.

30
• 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).

60

The Application Time of GIL is Longer than XLPE Cable
GIL

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.

220kV GIL AZZ 1972 Hudson Switching Station
50

The first 550kV XLPE in the world was made in Japan in 1988, it is applied in
Substation and one HSPP . 1988 500kV XLPE
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Proven, quick installation process

� Laxiwa HPP – 12, 11 meter sections per day at 800kV size. This is expected to be

more than 12 sections a day at 500kV size. 800kV – 11 12

500kV 12

� Installation time of the GIL and the gas work for the vertical shaft only is expected

to be around 8 days. GIL 8

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

the installation time.

Quick Installation process on GIL at site
GIL

The Application of GIL in Vertical Shaft (207m)
GIL

It is one of GIL’s strength to install in vertical 
shaft. GIL
The vertical shaft in Laxiwa (207m), and 
Nuozhadu (215m) are both installed by normal 
electric power construction companies. 

207 215
.

There is only one cable shaft, which is longer 
than 200m, is Pubugou (215m). Its installation 
was very complicated. It was installed by 
Gezhouba electrical installing company; also, 
specialized laying machine was required for 
laying. 200

215

Easy Installation process on GIL at site
GIL

AZZ GIL adopts mating flange. Commissioning team is

able to install AZZ GIL after short-term training. AZZ GIL

Cable installation requires more professional

commissioning team; the installation cost is much

higher than AZZ GIL; and the installation of vertical and

inclined shafts is more complicate.

AZZ GIL

Simple Installation for GIL
GIL

If breakdown occurs in GIL, the spare sections shall be

replaced, vacuumed, and HV test shall be

implemented. The recovery time is shorter than 72

hours. GIL

72

If breakdown occurs in cable, the certain section

shall be replaced by professional installation team.

If a fault was occurred in the vertical shaft, it needs

long time and high cost to fix it.

GIL: Shorter Response Time to Breakdown
GIL

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

AZZ GIL 
AZZ GIL Characteristic

AZZ CGIT
GIL

AZZ cooperation to MIT for GIL R&D from 1969 till now.
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Facility History AZZ GIL , CGT GIL Construction

HM

AZZ GIL  Feature 

Double  O-ring on the flange
(CGIT )

Particle trip, CGIT invention 

-
Each insulator has their particle trap

- GIL
No need clean booth on site by means of 
inside particle trap

50
50 year working life on contact

- 100 000
100,000  contact cycling

Tripost Insulator and Particle Trap

CGIT HM Contact
HM

Flexible   Design 
�40mm, 2.5o

Comparison of GIL and GIS Bus
GIL GIS

Applicable 
Standard

Gas-insulated Metal-enclosed 
Transmission Line

(GIL)

Gas-insulated Metal-enclosed 
Switchgear Bus

(GIS )

China

DL/T 978-2005 
Specification for Gas-insulated 
metal-enclosed transmission line

GB/T 22383-2008
72.5kV 

GB 7674-2008 
Gas-insulated metal-enclosed 
switchgear of 72.5kV and above 

72.5kV

IEC

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

72.5kV

IEC 62271-203
Gas-insulated metal-enclosed 
switchgear of 72.5kV and above 

72.5kV
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Comparison of GIL and GIS Bus
GIL GIS

�

�

Comparison of GIL and GIS Bus
GIL GIS

�

�

�

Comparison of GIL and GIS Bus
GIL

Design 
Features GIL GIS Bus

Principle 
of Design

% of 
insulator 
enclosed 
& sealed 

inside

Insulator
is 100%
enclosed
& sealed 
w/ double
O-rings

Insulator 
is partly

outside of
single
O-ring

seal and
exposed 

to air partly

1100kV GIL

Comparison of GIL and GIS Bus

Design 
Features GIL GIS Bus

Support 
Insulator

Any 
position 
inside 
a section, 
& can be
18m long/
std section

Must be at
position of 

flange, 
& can  only

be 6 – 9m
long / 

std section

Gas 
Barrier 

Insulator

100–140m
per
gas 
compart-
ment

25-50m
per 
gas

compartment

Comparison of GIL and GIS Bus

Design 
Features GIL GIS Bus

Conducto
r Contact 
Assembly

Flexible
design

�40mm,
2.5o

Rigid
design

Enclosure
Flange 

Connecti
on

100–140m
per
gas 
compart-
ment

25-50m
per 
gas

compart-
ment

Comparison of GIL and GIS Bus

Design 
Features GIL GIS Bus

90

Non-90 
degree
Turn
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Comparison of GIL and GIS Bus

Design 
Features GIL GIS Bus

Linder 6

AZZ GIL 
AZZ GIL Reference in China Power Grid

550kV GIL
550kV GIL for Hohhot PSPP

500kV GIL, 2014

The first 550kV GIL 
inclined tunnel in China 
2014

550kV GIL

• GIL GIL 330
27

• 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.

• GIL 2013 10 2013 12 GIS
2014 5 2015 2

• 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. 

550kV GIL
550kV GIL in Hohhot PSPP 2016 CGIT GIL

2016 11 AZZ CGIT

2016 11 AZZ CGIT 1100kV GIL
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800kV 
800kV GIL for Laxiwa HPP

420kV GIL
420kV GIL for CLP in HK

500kV GIL   1994

Elevated Bridge Installation   1994

Zhanjiang Orimulsion TPP

550kV/4000A GIL 

Trench Installation

2006

550kV GIL
LingAo NPP Phase I

Tunnel Installation 1999

550kV GIL
LingAo NPP Phase II

Tunnel Installation 2009

550kV GIL  
Hongyanhe NPP I

2009

Trench Installation 2009
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550kV GIL
Sanmen NPP I

GIL 2013
GIL  trench crossing 
road 2013

AP1000
The 3rd generation 
AP1000 reactor in the 
world

550kV GIL
550kV GIL in vertical shaft of Nuozhadu HPP

215 500kV 
GIL 2012

Two circuits in 215m deep 
vertical shaft

� R3000 R2000

�Complicated tunnel with R3000 horizontal and 
R2000 compound elbow .
�

�The high relibilty, one of the most circuit on 
East China ring grid.
� 36km 1150kV
6300A

GIL
�Single phase length is 36km, it the highest 
voltage and longest transmission in the world.

- GIL
CYR project- the highest voltage, and longest GIL in the world

:

� 14000MW

� 550kV , 4000A
�
� 620

�GIL 16,700
GIL

�550kV GIL 6
2021 6

- GIL
Wudongde Hydro Power Plant- The deepest vertical shaft in the 
operated PP in the  world

� 14000MW

�Total capability is 14,000MW, it is the No.2 
capability and No.1 on construction of HPP in the 
world.
� 550kV , 4000A
�Rated voltage 550kV, currnet 4000A
� 620
There are two 620 meter deep vertical shafts in 
each bank. 
�GIL 16,700

GIL
�Total length of GIL is more than 16,700m, it is 
the biggest GIL project in HPP in the world.

- GIL
Baihetan Hydro Power Plant- The deepest vertical shaft 
of GIL projects in the world

AZZ GIL 
Reference in China 
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AZZ GIL 
China reference

Thanks !

AZZ|CGIT GIL

AZZ|CGIT will make contribution for China electric energy 
development by means of high performance GIL product

AZZ ( )
1701 2306

E-mail siminyang@azz.com
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