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	Edition

版本
	Changes

修订

	2009-11
	First edition第一版本

	2014-02
	Second edition 第二版本

- All sections revised

- Most important content revisions by section:

-最重要的内容按章节修订

- 3 "Terms and definitions": Terms and definitions revised and augmented

-3 “术语和定义”:经过修订和扩充的术语和定义

- 5.1 "HV system": Overview for HV systems with connection to an external power supply augmented

-5.1 “高压系统”:与外部电源连接的高压系统概述

- 7.1 "Marking": Requirement pertaining to removable covers made more precise

-7.1“标记”:用于适合使可拆卸盖子更加精确的要求

- 7.2 "Protection against direct contact": Requirement pertaining to HV contacting made more precise

-7.2“防止直接接触”:与高压接触有关的要求更加精确

- 7.2.4 "Protection against direct contact by 'Complex disassembly": possible characteristics augmented

-7.2.4通过“复杂拆卸”防止直接接触:可能的特性增强

- 7.3 " Equipotential bonding": Requirements pertaining to design and fastening of equipotential bonding augmented

-7.3“等电位键合”:有关等电位键合设计和紧固的要求

- 7.6 "Isolation resistance": Requirement for isolation resistances adapted and augmented for voltage range HV_3

-7.6“隔离电阻”:适用于HV_3电压范围的隔离电阻调整和增强的要求

- 7.7 "Insulation coordination": Requirements for clearances and creepage distances, solid insulating materials and withstand voltage revised. Requirements for the specification of clearances and creepage distances and of solid insulating materials augmented.

-7.7“绝缘配合”：用于间隙和爬电距离，固体绝缘材料和耐压修正要求

Requirement for withstand voltage revised

耐压修订要求

- 7.11 "X capacitors": Requirements for the selection of capacitors  augmented

-7.11“X电容器”:对电容器选择的增加的要求

- 7.12 "Y capacitors": Requirements for the selection of capacitors  augmented

-7.12“Y电容器”:对电容器选择的增加的要求

- 7.14 "HV contacting and reverse polarity protection": Requirements for reverse polarity protection and protection against mix-ups made more precise

-7.14“高压接触反极性保护”:对反极性保护和混相保护的要求更加精确

- 7.17 "Behavior in the event of a crash": Criterion for the relevance of requirements augmented

-7.17“撞车时的行为”：增强要求相关性的标准

- 7.20 "Electrical equivalent circuit diagrams": Requirement for the DC HV circuit made more precise

-7.20《等效电路图》：对直流高压电路的要求更加精确

- 7.26.2 "Safety and certification relevant characteristics HV": Topic for discharge in the event of a crash augmented

7.26.2《安全及认证相关特性高压》：增加了在发生碰撞时的放电主题

- 7.24 "EMC": Requirement replaced with a reference to the corresponding requirements document

-7.24“EMC”:将需求替换为对相应需求文档的引用

- 8.1 "Isolation monitoring": Requirements augmented

-8.1“隔离监控”：增强的要求

- 8.2 "Service Disconnect function": Requirements adapted to function

-8.2“服务断开功能”:适应功能的要求

- 8.3 "Pre-charging": Requirements adapted to function

-8.3“预充电”:适应功能的要求

- 8.4 "Detection of open HV cables": Requirements augmented with reference to possible measures

-8.4“打开高压电缆的检测”:参照可能的措施增加要求

- 8.5.3 "Overcurrent protection HV battery": Requirements for overcurrent protection device and for the combination of switching equipment and overcurrent protection device augmented

-8.5.3 “过流保护高压电池”:对过流保护装置的要求，以及对开关设备与过流保护装置组合的要求

- 10.4 "Test on voltage ranges": Requirement for test parameters and test pulses for the individual tests augmented

-10.4“电压范围试验”:增加了对单个试验的试验参数和试验脉冲的要求

- 10.5.7 "Test: Insulation coordination": Test requirements completely revised in line with changed requirements in Section "Insulation coordination"

-10.5.7“测试:绝缘配合”:测试要求完全按照“绝缘配合”一节的变更要求进行修订。

- Annex A (informative) Bibliographic references: References updated and augmented

-附件A(资料性)参考书目:增订和增订的参考书目

- The following sections have been augmented

-下列各节已得到扩充

- 7.4 "Overcurrent protection" instead of Section "Short circuit"

-7.4“过电流保护”代替“短路”

- 7.7.6 "Insulation coordination for connection to external power supply"

-7.7.6“与外部电源连接的绝缘配合”

- 7.8 "Residual voltage"

-7.8“剩余电压”

- 7.13 "Isolation-bridging parts"

-7.13“绝缘桥零件”

- 8.5.2 "Switching equipment HV battery" in Section "Additional requirements for HV battery"

-8.5.2“开关设备高压电池”部分“高压电池的附加要求”

- 9 "Additional requirements for connection to an external electric power supply" with sub-sections

-9与外部电源连接的附加要求

- 10.2 "Test parameters and general test requirements"

-10.2“测试参数及一般测试要求”

- 10.3 "Testing of HV components following repair"

-10.3“修理后的高压元件测试”

- 10.7 "Tests regarding additional requirements for the connection to an external electric power supply"

-10.7与外部电源连接的附加要求有关的测试
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17810.4.5试验：电压动力学（LV123-823）


18410.4.6 Test: Voltage ripple (LV123-839)


18410.4.6试验：电压纹波（LV123-839）


18810.4.7 Test: Overvoltage (LV123-856)


18810.4.7试验：过电压（LV123-856）


19210.4.8 Test: Undervoltage (LV123-896)


19210.4.8试验：欠压（LV123-896）


19610.4.9 Test: Load dump and voltage limiting (LV123-910)


19610.4.9试验：甩负荷和限压（LV123-910）


19710.4.10 Test: Voltage offset (LV123-933)


19710.4.10测试: 电压偏移(LV123-933)


20210.4.11 Test: Interactions between LV and HV system (LV123-954)


20210.4.11试验: 低压和高压系统之间的相互作用(LV123-954)


20210.5 Testing for electrical characteristics and HV safety (LV123-964)


20210.5电气特性和高压安全测试(LV123-964)


20210.5.1 Test: Marking (LV123-965)


20210.5.1测试: 标记(LV123-965)


20310.5.2 Test: Protection against direct contact (LV123-979)


20310.5.2测试: 防止直接接触(LV123-979)


20510.5.3 Test: Equipotential bonding (LV123-998)


20510.5.3试验: 等电位连接(LV123-998)


20810.5.4 Test: Overcurrent protection (LV123-1975)


20810.5.4测试: 过流保护(LV123-1975)


21110.5.5 Test: Potential separation of HV system and LV powernet (LV123-1047)


21110.5.5试验: 高压系统和低压电网(LV123-1047)的电位分离


21110.5.6 Test: Isolation resistance (LV123-1055)


21110.5.6测试: 隔离电阻(LV123-1055)


22110.5.7 Test: Insulation coordination (LV123-1126)


22110.5.7测试: 绝缘配合(LV123-1126)


23310.5.8 Test: Residual voltage (LV123-2022)


23310.5.8测试: 剩余电压(LV123-2022)


23410.5.9 Test: Active discharge (LV123-1204)


23410.5.9测试: 主动放电(LV123-1204)


23510.5.10 Test: Passive discharge (LV123-1217)


23510.5.10测试: 被动放电(LV123-1217)


23610.5.11 Test: X capacitors (LV123-1231)


23610.5.11测试: X电容器(LV123-1231)


23710.5.12 Test: Y capacitors (LV123-1241)


23710.5.12测试: Y电容器(LV123-1241)


23810.5.13 Test: Isolation-bridging parts (LV123-2205)


23810.5.13试验: 绝缘桥零件(LV123-2205)


23910.5.14 Test: HV contacting (LV123-1251)


23910.5.14试验: 高压接触(LV123-1251)


24010.5.15 Test: HV interlock (LV123-1262)


24010.5.15测试: 高压联锁(LV123-1262)


24210.5.16 Test: Delayed access to live parts (LV123-1285)


24210.5.16测试: 延迟接触带电部件(LV123-1285)


24210.5.17 Test: Behavior in the event of a crash (LV123-1298)


24210.5.17测试: 碰撞时的行为(LV123-1298)


24310.5.18 Test: Measuring the HV voltage (LV123-1312)


24310.5.18测试: 测量高压电压(LV123-1312)


24410.5.19 Test: Failure of LV supply voltage (LV123-1324)


24410.5.19测试: 低压电源电压故障(LV123-1324)


24510.5.20 Test: Electrical equivalent circuit diagrams (LV123-1336)


24510.5.20测试: 电气等效电路图(LV123-1336)


24610.5.21 Test: Installation areas and ambient conditions (LV123-1343)


24610.5.21测试: 安装区域和环境条件(LV123-1343)


24610.5.22 Test: Pre-assembly and mounting (LV123-1349)


24610.5.22测试: 预组装和安装(LV123-1349)


24610.5.23 Test: Disassembly and disposal (LV123-2034)


24610.5.23测试: 拆卸和处置(LV123-2034)


24710.5.24 Test: Underload factors for HV parts (LV123-1362)


24710.5.24试验: 高压元件(LV123-1362)的欠载系数


24710.5.25 Test: Documentation (LV123-1369)


24710.5.25测试: 文件(LV123-1369)


24810.5.26 Test sequence plan (LV123-1381)


24810.5.26测试顺序计划(LV123-1381)


25010.6 Testing for additional requirements for individual HV components (LV123-1388)


25010.6测试单个高压元件(LV123-1388)的附加要求


25010.6.1 Test: Isolation monitoring (LV123-1389)


25010.6.1测试: 隔离监控(LV123-1389)


25110.6.2 Test: Service disconnect function (LV123-1416)


25110.6.2测试: 服务断开功能(LV123-1416)


25210.6.3 Test: Pre-charge circuit (LV123-1427)


25210.6.3测试: 预充电电路(LV123-1427)


25310.6.4 Test: Detection of open HV cables (LV123-1438)


25310.6.4试验: 检测开路高压电缆(LV123-1438)


25310.6.5 Test: Additional requirements for HV battery (LV123-1449)


25310.6.5测试: 高压电池(LV123-1449)的附加要求


25310.6.5.1 Test: Switching equipment HV battery (LV123-1456)


25310.6.5.1测试: 开关设备高压电池(LV123-1456)


25510.6.5.2 Test: Overcurrent protection HV battery (LV123-1019)


25510.6.5.2测试: 过流保护高压电池(LV123-1019)


25710.6.6 Test: Additional requirements for DC/DC converter HV/LV (LV123-1466)


25710.6.6测试: DC/DC转换器高/低压(LV123-1466)的附加要求


25810.6.7 Test: Additional requirements for inverters (LV123-1480)


25810.6.7测试: 逆变器的附加要求(LV123-1480)


25910.6.8 Test: Additional requirements for HV wiring harness (LV123-1493)


25910.6.8试验: 高压线束(LV123-1493)的附加要求


25910.7 Tests regarding additional requirements for connection to an external electric power supply (LV123-2044)


25910.7关于外部电源连接附加要求的测试(LV123-2044)


25910.7.1 Test: Protective conductor current and touch current (LV123-2045)


25910.7.1测试: 保护导体电流和接触电流(LV123-2045)


211 Annex A (informative)


211附件A(参考来源)


211.1 International references (LV123-28)


211.1国际参考文献(LV123-28)


811.2 References USA, Canada (LV123-52)


811.2 参考美国、加拿大(LV123-52)


1011.3 References Japan (LV123-66)


1011.3参考日本(LV123-66)


1111.4 References China (LV123-2073)


1111.4参考中国(LV123-2073)


1311.5 References Korea (LV123-2364)


1311.5参考韩国(LV123-2364)


1311.6 References Germany (LV123-70)


1311.6参考德国(LV123-70)




Foreword (LV123-4)

前言(LV123-4)

This edition of this Supply Specification was prepared by representatives of the automotive manufacturers AUDI AG, BMW AG, Daimler AG, Dr. Ing. h. c. F. Porsche AG and Volkswagen AG in Working Group 3, "HV Safety for Systems and Components" of the EE-Director Team 4.14.

本供应规格书由奥迪(AUDI AG)、宝马(BMW AG)、戴姆勒(Daimler AG)、博士 Ing. h. c. F.等汽车制造商的代表编写。保时捷公司和大众汽车公司在工作组3中，“EE- 主管团队4.14中的“系统和部件的高压安全”。

This Supply Specification is stored as a Word file in the Standardization Department of AUDI AG.

This Supply Specification does not claim to be complete. Automotive manufacturers are free to request additional state-of-the-art tests at any time.

本供货规格书作为Word文件保存在奥迪公司标准化部门。本供应规格书并不声称是完整的。汽车制造商可以随时要求额外的最先进的测试。

As the individual automotive manufacturers (referred to as OEMs in this document) may make changes, only the company standards of the respective automotive manufacturers created on the basis of this LV shall apply.

由于个别汽车制造商(在本文件中称为原始设备制造商)可能作出更改，因此仅适用于在本LV基础上创建的各自汽车制造商的公司标准。

Deviations from this LV are to be listed on the cover sheet of the company standards. If in individual cases modifications to individual test sections are required, such modifications shall be agreed separately between the departments responsible of the automotive manufacturer and the supplier.

与此LV的偏差应列在公司标准的封面上。如果在个别情况下需要对个别试验段进行修改，这些修改应由汽车制造商的主管部门和供应商分别商定。

Within the framework of common development projects of the automotive manufacturers, test reports will be recognized provided that the tests have been performed by an independent institute accredited in accordance with DIN EN ISO/IEC 17025. Approval does not automatically follow from acceptance of the test reports. Other test reports may be recognized at the discretion of the automotive manufacturer.

在汽车制造商共同开发项目的框架内，测试报告将得到认可，前提是测试由根据DIN EN ISO/IEC 17025认证的独立机构进行。测试报告的验收并不意味着自动获得批准。其他测试报告可由汽车制造商自行决定认可。

1 Scope (LV123-12)

1范围（LV23-12）

Various different types of electrically-driven vehicles, such as hybrid, plug-in hybrid, electric, and fuel cell vehicles, require the use of HV systems which consist of different HV components, in addition to an LV powernet.

各种不同类型的电动汽车，如混合动力汽车、插电式混合动力汽车、电动汽车和燃料电池汽车，除了使用低压电力网外，还需要使用由不同高压元件组成的高压系统。

The objective of this Supply Specification is to specify standardized requirements and tests regarding electrical characteristics and electrical safety for HV components.

本供应规格书的目的是规定有关高压元件电气特性和电气安全的标准化要求和测试。

This supply specification applies to HV components intended to operate in HV circuits of electrical drive systems in vehicles.

本供应规格书适用于在车辆电力驱动系统的高压电路中工作的高压元件。

This document specifies requirements for electrical operating ranges, electrical characteristics, and electrical safety, as well as corresponding tests for product validation and 100% standard production testing for HV components.

本文件规定了电气操作范围、电气特性和电气安全的要求，以及相应的产品验证测试和100%标准的高压元件生产测试。

This Supply Specification does not apply to components of 48 V powernets.

本供应规格不适用于48伏电网的元件。

Unless otherwise specified, the requirements set forth in this document apply to HV components in the original installed condition of a vehicle.

除非另有规定，本文件所述的要求适用于车辆原有安装条件下的高压元件。

This document is intended as a further applicable document. The validity for HV components is specified in the OEM's requirements documentation.

本文件旨在作为进一步适用的文件。高压元件的有效性在OEM的需求文档中指定。

2 Normative references (LV123-19)

2规范性引用(LV123-19)

The following referenced documents are indispensable for the application of this document.

本文件的应用参考以下参考文件。

For undated references, the latest edition of the referenced document including revisions applies. For dated references, only the edition cited applies.

对于未注明日期的引用，引用文档的最新版本(包括修订)适用。对于注明日期的参考文献，仅适用所引用的版本。

IEC 60384-1

Fixed capacitors for use in electronic equipment – Part 1: Generic specification

电子设备用固定电容器。第1部分:一般规范

Note: German edition 

注:德文版

[image: image2.png]DIN EN 60384-1
Festkondensatoren zur Verwendung in Geréten der Elektronik — Teil 1:
Fachgrundspezifikation




IEC 60384-14

Fixed capacitors for use in electronic equipment – Part 14: Sectional specification – Fixed capacitors for electromagnetic interference suppression and connection to the supply mains

电子设备用固定电容器--第14部分:分规范。电磁干扰抑制和电源连接用固定电容器

Note: German edition 

注：德文版

[image: image3.png]DIN EN 60384-14

Rahmenspezifikation  Festkondensatoren zur Unterdriickung elekiromagnetischer
Stérungen, geeignet fiir Netzbetrieb




IEC 60364-5-54

Low-voltage electrical installations - Part 5-54: Selection and erection of electrical equipment - Earthing arrangements and protective conductors

低压电气装置-第5-54部分:电气设备的选择和安装。接地装置和保护导线

Note: German edition: 

注：德文版：

[image: image4.png]DIN VDE 0100-540

Errichten von Niederspannungsanlagen - Teil 5-54: Auswahl und Errichtung
elektrischer Betriebsmittel - Erdungsanlagen und Schutzleiter




IEC/TS 60479-1

Effects of current on human beings and livestock - Part 1: General aspects

电流对人和牲畜的影响-第1部分:通用特性

Note: German edition:

注：德文版：

[image: image5.png]DIN IEC/TS 60479-1
Wirkungen des elekirischen Stromes auf Menschen und Nutztiere —
Teil 1: Allgemeine Aspekte




IEC 60664 (all parts)

IEC 60664 (所有部分)

Insulation coordination for equipment within low-voltage systems

低压系统内设备的绝缘配合

Note 1: German edition:

注1：德文版：

[image: image6.png]DIN EN 60664 (alle Teile)
Isolationskoordination fir elektrische Betriebsmittel in Niederspannungsanlagen




Note 2: Chinese edition:

注2：中文版：

GB/T 16935 (all parts)

GB/T 16935 (所有部分)

Insulation coordination for equipment within low-voltage systems

低压系统内设备的绝缘配合

ISO 20653

Road vehicles - Degree of protection (IP-Code) - Protection of electrical equipment against foreign objects, water and access

道路车辆-保护程度(ip代码)-电气设备对外来物体、水和通路的保护

[image: image7.png]VDI/VDE 2862 Blatt 1

Mindestanforderungen zum Einsatz von Schraubsystemen und - werkzeugen -
Anwendungen in der Automobilindusrie




Note: English edition: 

注：英文版：

VDI/VDE 2862 Part 1

VDI/VDE 2862 部分1

Minimum Restrictions for Application of Fastening Systems and Tools - Applications in the Automotive Industry

紧固系统和工具应用的最小限制-汽车工业中的应用

Note: Additional standards, regulations or legal regulations are noted as bibliographic references in Section "Annex A (informative) Bibliographic references".

注:在“附件A(资料性)书目参考文献”部分中，附加标准、规章或法律规章被列为书目参考文献。

3 Terms, definitions and abbreviations (LV123-73)

3术语、定义和缩写(LV123-73)

3.1 Terms and definitions (LV123-74) 

3.1术语和定义（LV23-74）

Leakage current

漏电

Electric current in an unwanted conductive path under normal operating conditions.

在正常工作条件下，在不需要的导电通路中的电流。

Live parts

 带电部件

All conductors or conductive parts to which electric voltage is applied during normal use.

在正常使用中施加电压的所有导体或导电部件

Asymmetrical isolation fault

不对称故障隔离

Isolation fault that occurs when the isolation resistance, for example, of a terminal (conductor) of a circuit is reduced significantly more than that of the other terminals (conductors).

当隔离电阻，例如电路的端子(导体)的电阻比其他端子(导体)的电阻明显降低时发生的隔离故障。

Complex disassembly

复杂的拆卸

Design feature that describes the effort required for the removal (disassembly) of parts or components from a vehicle.

描述从车辆上拆卸(拆卸)零部件所需的工作量的设计特性。

Basic insulation

基本绝缘

Insulation of live parts as basic protection.

带电部件的绝缘作为基本保护。

Note: Basic insulation does not include any insulation serving exclusively functional purposes.

注:基本绝缘不包括任何专门用于功能性目的的绝缘。

Basic protection

基本保护
Protection against electric shock under fault-free conditions.

在无故障条件下对电击的保护。

Touch current

接触电流

Electric current passing through a human body or through an animal body when it touches one or more exposed conductive parts of electric equipment.

当接触到电气设备的一个或多个暴露在外的导电部件时，通过人体或动物身体的电流。

Operating voltage

 工作电压

RMS value of the voltage of an electric circuit that can be measured with any insulation, in an open electric circuit, or under normal operating conditions.

电压均方根值电路电压的均方根值，可以用任何绝缘材料在开路或正常工作条件下测量。

Transient effects may be ignored.

瞬态效应可以忽略。

Boost mode

升压模式

Operating mode of a DC/DC converter that provides the corresponding electrical power flow while converting from a lower voltage level to a higher voltage level.

一种DC/DC变换器的工作模式，它在从较低的电压电平转换到较高的电压电平时提供相应的电流。

On-board charger

车载充电机

Power electronics in the vehicle which convert the alternating voltage of an external AC power supply or from the low-voltage supply network into a direct voltage for an HV circuit of the vehicle.

车辆内的电力电子设备，它将外部交流电源的交流电压或从低压供电网络转换为车辆高压电路的直流电压。

Buck mode

降压模式

Operating mode of a DC/DC converter that provides the corresponding electrical power flow while converting from a higher voltage level to a lower voltage level.

一种DC/DC变换器的工作模式，它在从较高电压电平转换到较低电压电平时提供相应的电流。

For a DC/DC converter HV/LV, this mode corresponds to the function of an LV alternator.

对于DC/DC变换器的高压/低压，这种模式对应于低压交流发电机的功能。

Control pilot, control pilot function

控制导频，控制导频功能

Insulated conductor which is incorporated in the charging cable assembly and that together with the protective conductor (PE) forms a CP circuit. The control pilot circuit is designed for the transmission of signals between the vehicle and equipment of the external electric power supply and can be used for different functions referred to as control pilot functions.

绝缘导线包括在充电电缆元件中，并与保护导线(PE)一起形成CP电路。控制导频电路是为车辆与外部电源设备之间的信号传输而设计的，可用于不同的功能，称为控制导频功能。

DC interconnection circuit

直流互联电路

Vehicle circuit used to connect to an external electric power supply and which includes all HV components including HV cables which are galvanically connected to the DC vehicle inlet when the switching equipment for the DC power supply is switched to off. When DC power supply is active, the DC interconnection circuit forms a sub-circuit of the DC power supply circuit.

用于连接外部电源的车辆电路，包括所有高压元件，包括高压电缆，当直流电源的开关设备处于关闭状态时，这些高压元件与直流车辆入口通电连接。当直流电源工作时，直流互联电路构成直流电源电路的子电路。

DC/DC converter

直流/直流转换器

Power electronics unit that, when a certain DC voltage is input, generates a different DC voltage. Bi-directional operation can be possible, see Boost mode, Buck mode.

电力电子元件，当输入一定的直流电压时，产生不同的直流电压。可以双向操作，见升压模式、降压模式。

Direct contact

直接接触

Contact with live parts by persons or animals (pets).

由人或动物(宠物)接触活的部分。

Double insulation

双重绝缘

Insulation comprising both basic insulation and supplementary insulation.

绝缘包括基本绝缘和补充绝缘。

Electrical ground, vehicle ground

电气接地，车辆接地

A set of conductive parts that are connected to each other electrically (galvanically) and all other conductive parts that are connected to this electrically (galvanically), and the potential of which is used as reference value.

一组相互连接的导电部件(电性)和所有其他与之连接的导电部件(电性)，其电势作为参考值。

Electrical safety

电气安全

Protection of persons and animals against electrical hazards.

保护人和动物免受电气危险。

Simple separation

简单分隔

Separation between electric circuits or between an electric circuit and conductive parts by means of basic insulation.

用基本绝缘方法将电路或电路与导电部件之间隔开。

Note: The term "separation" is not synonymous with the term "isolation" and the related functional requirements.

注意:术语“隔离”并不等同于术语“隔离”和相关的功能需求。

Electric drive system

电驱动系统

The electric drive system is an integral part of the HV system. It consists of an electric machine and an inverter.

电力驱动系统是高压系统的重要组成部分。它由一台电机和一个逆变器组成。

External electric power supply

外部电源

Equipment outside the vehicle intended for the electric power supply for the vehicle HV system, e.g. AC or DC power supply for the charging of the HV battery.

为车辆高压系统供电的车辆外部设备，例如为高压电池充电的交流或直流电源。

Vehicle coupler

 车辆耦合器
Coupler for the connection of a flexible charging cable to a vehicle used for connection to an external electric power supply.

用于将柔性充电电缆连接到用于连接外部电源的车辆的耦合器。

Note: The vehicle coupler consists of two parts, a vehicle connector and a vehicle inlet.

注:车钩由车体连接器和车体进气口两部分组成。

Exposed conductive part

 外露导电部分
Conductive part of equipment which can be touched and which is not normally live, but that can become live when basic insulation fails.

设备的导电部分，可触碰，正常不带电，但基本绝缘失效时可带电。

Fuel cell stack (FC stack)

燃料电池堆(FC堆)

Electrochemical energy converter consisting of multiple fuel cells and parts for conducting oxidation, fuel and cooling media. HV component of the HV system.

电化学能量转换器由多个燃料电池和用于导电氧化、燃料和冷却介质的部件组成。高压系统的高压分量。

Galvanic separation

电流阻断

Separation between circuits such that no electrons can flow between the individual circuits.

电路之间的分离，使电子不能在单个电路之间流动。

Note 1: Galvanic separation can be provided by means of simple separation or protective separation.

注1:可采用简单分离或保护性分离的方式进行电隔离。

Note 2: Galvanic separation can be provided, for example, by an isolating transformer or an optocoupler.

注2:电流分离可以通过隔离变压器或光耦来实现。

Controlled HV component

高压控制元件

HV component with switching equipment acting on an HV circuit (switching on, off) or power-electronic control, e.g. HV battery, power electronics.

高压元件，带有开关设备，作用于高压电路(开关，关闭)或电力电子控制，如高压电池，电力电子。

HV battery

高压电池

Electric energy storage intended for supplying power to the HV system or the HV circuits.

用于向高压系统或高压电路供电的电能储存装置。

The HV battery can include the following subcomponents:

高压电池可包括以下子元件:

· Battery cells and modules

· 电池及元件

· Internal battery cooling

· 内部电池冷却

· Electronics for cell monitoring

· 细胞监测电子学

· Fuses and HV switching devices

· 保险丝和高压开关装置

· Electronic control unit for battery management

· 用于电池管理的电子控制单元

· Housing

· 外壳

· All corresponding connections.

· 所有相应的连接。

HV component

高压元件

Components including wiring harnesses which are part of HV circuits or an HV system and that are operated with voltages of voltage class B in accordance with Section "Voltage class".

属于高压电路或高压系统的一部分，并按照“电压等级”部分以B级电压运行的部件，包括线束。

Note: HV components can include LV sub-assemblies, e.g. electronic control units, measuring systems, and sensor systems.

注:高压元件可包括低压元件，如电子控制单元、测量系统和传感器系统。

HV contacting

高压接触

Connection established by means of plug connections or screw terminal connections for HV components, HV cables and HV wiring harnesses.

高压元件、高压电缆和高压线束的插头连接或螺钉接线端子连接。

HV cable

高压电缆

Insulated cable without assembled HV contacting for the electrical connection between HV components in the HV circuit.

在高压电路中，高压元件之间的电气连接采用绝缘电缆，且不与组装的高压接触。

HV wiring harness

高压线束

Insulated cable or cables with assembled HV contacting for the electrical connection between two HV components in the HV circuit, but without any other attached parts.

绝缘电缆或装配有高压接触的电缆，用于高压电路中两个高压元件之间的电气连接，但不附加任何其他部件。

HV source

高压触发源

HV component that contains stored energy or that converts externally supplied other types of energy into electric energy and that can feed electric energy into a DC HV circuit.

高压元件，包括储存的能量或将外部供应的其他类型的能量转换成电能并能将电能输入直流高压电路的高压元件。

Note 1: Examples include HV battery, rechargeable energy storage, ultracapacitor, FC stack.

注1:示例包括高压电池、可充电储能、超级电容、FC堆。

Note 2: Parts of HV components, e.g. X capacitors, are not designated as HV sources under this definition.

注2:高压元件的部件，如X电容器，在本定义下不指定为高压源。

HV circuit

高压电路

The entire set of galvanically connected live parts of HV components carrying electric current under normal operating conditions. The following electric circuits are distinguished:

在正常工作条件下，整套带电的高压元件带电部分带电带电。区分以下电路:

· DC HV circuits (direct current)

· 直流高压电路(直流)

· AC HV circuits (alternating current)

· 交流高压电路(交流电)

· DC power supply circuit

· 直流电源电路

· AC power supply circuit

· 交流电源电路

· DC interconnection circuit.

· 直流互联电路。

HV system

高压系统

System of voltage class B in accordance with Section "Voltage class", consisting of the HV wiring harness and all HV components (e.g. load, generator, energy storage).

根据“电压等级”部分B级电压系统，由高压线束和所有高压元件(如负载、发电机、储能)组成。

Indirect contact

间接接触

Electric contact of persons or animals with exposed conductive parts (bodies of electric equipment) which have become live under fault conditions.

人或动物与暴露在故障状态下的导电部件(电气设备本体)的电接触。

I²t (Joule integral)

I²t (焦耳积分)

Integral of the square of the current over a given time interval.

在给定的时间间隔内对电流的平方积分。

Note: Criterion for short-term overload.

注:短期过载标准。

Isolation-bridging part

绝缘桥部分

Electrical or electronic part or arrangement of parts that bridges isolation (basic insulation, double or reinforced insulation) and establishes a conductive connection.

电气或电子部件或连接绝缘(基本绝缘、双层绝缘或加强绝缘)并建立导电连接的部件的排列。

Creepage distance

爬电距离

The shortest distance between two conductive parts along the surface of an insulating material.

绝缘材料表面两个导电部件之间的最短距离。

Short-circuit

 短路
Accidental or intentional conductive path between two or more conductive parts forcing the electric potential differences between these conductive parts to be equal to or close to zero.

两个或多个导电部件之间的偶然或有意导电路径，迫使这些导电部件之间的电位差等于或接近于零。

Short-circuit current

短路电流

Current in the case of a short-circuit.

短路时的电流

Vehicle inlet

车辆进气道

Part of the vehicle coupler which is permanently attached to the vehicle.

车钩部分，永久地连接到车辆上。

Vehicle connector

车辆连接器
Part of the vehicle coupler which is permanently attached to the charging cable.

车钩部分，永久地连接在充电电缆上。

Power electronics

电力电子学

A device for the control or transmission of electrical power, including integrated electronic control units, e.g. inverter or DC/DC converter.

一种控制或传输电力的装置，包括集成的电子控制单元，如逆变器或DC/DC变换器。

HV component controlled by power electronics

由电力电子控制的高压元件

HV component with related power electronics which can also include an integrated electrical load, e.g. electrical air conditioner compressor, drive system inverter, DC/DC converter.

高压元件与相关的电力电子元件，也可包括集成的电力负载，如电力空调压缩机，驱动系统逆变器，DC/DC变换器。

Note: A HV component controlled by power electronics can be designed such that it can feed electric energy into a DC HV circuit under operational conditions, e. g. a drive system inverter, DC/DC converter or on-board charger.

注:一种由电力电子控制的高压元件，可设计成在驱动系统逆变器、DC/DC变换器或车载充电器等工作条件下，将电能输入直流高压电路。

Conductive part

导电部分

Part which can carry electric current.

能输送电流的部件。

Note: Includes parts that are not necessarily live under normal operating conditions.

注:包括在正常工作条件下不一定能使用的部件。

Clearance

空隙

The shortest distance in air between two conductive parts.

两个导电部件在空气中的最短距离。

LV powernet, also LV system

LV动力系统，也是LV系统

Infrastructure for the electrical power supply for a vehicle (12 V or 24 V) including all LV circuits.

为车辆(12v或24v)供电的基础设施，包括所有低压电路。

Mechanical switching device

机械开关电器

Switching device designed to close and to open one or more circuits by means of separable contacts.

通过可分离触点来关闭和打开一个或多个电路的开关装置。

Nominal voltage

额定电压

The rms voltage value, specified by the manufacturer, for which the electric circuit is designed and on which its characteristic values are based.

rms电压值，由制造商指定；电路就是为它而设计的，它的特征值就是根据它而来的。

Nominal value

标称值

An adequate, rounded value of a quantity used to designate or identify an element, a group, or equipment.

一种适当的四舍五入值，用于指定或标识一个元素、一组或设备。

Low-voltage supply network

低压供应网络

Intended for the supply of household and industrial loads through standardized plugs and sockets with electric energy and is operated, depending on the country, as single phase or multiphase at different nominal voltages.

适用于通过标准插头和插座以电能供应家庭和工业负载，并根据国家以单相或多相方式在不同额定电压下运行。

Neutral conductor

中性导体

Conductor electrically connected with the neutral point of an electric supply circuit and which is capable of contributing to the distribution of electric energy.

与供电电路中性点电连接的导体，它能促进电能的分布。

Equipotential bonding

等电位接地

Provision of electric connections between conductive parts, intended to achieve equipotentiality.

在导电部件之间提供电气连接，以达到等电位性。

Rescue disconnect

救援断开

Manually operated means to shut off the HV system, e.g. by rescue personnel after an accident. This is no equipment for actuation during normal operation.

手动关闭高压系统的方法，例如在事故发生后由救援人员进行。在正常操作过程中，没有用于驱动的设备。

Contactor

电流接触器

Mechanical switching device having only one position of rest, which is not actuated manually, capable of making, carrying and breaking currents under operating conditions in the circuit, including overload.

一种机械开关装置，只有一个静止位置，不需要人工驱动，能够在包括过载在内的电路工作条件下产生、携带和断开电流。

Protective conductor (PE)

保护导体(PE)

Conductor provided for purposes of safety, for example protection against electric shock.

为安全目的而提供的导体，例如防止触电。

Protective conductor current

保护导体电流
Electric current appearing in a protective conductor, such as leakage current or electric current resulting from an isolation fault.

在保护导体中出现的电流，如泄漏电流或由于隔离故障而产生的电流。

Service case

服务案例

Maintenance or repair procedure that is described in an OEM instruction.

OEM指令中描述的维护或修理程序。

Protective separation
保护间隔

Separation of one electric circuit from another by means of double or reinforced insulation.

用双重绝缘或加强绝缘将一个电路与另一个电路分开。

Note: The term "separation" is not synonymous with the term "isolation" and the related functional requirements.

注意:术语“隔离”并不等同于术语“隔离”和相关的功能需求。

Standstill function

暂停功能

Function of the HV system which is executed with or without connection to an external electric power supply during vehicle standstill (parked, driving not enabled) (e.g. charging of HV battery, air conditioning).

高压系统的功能，在车辆停驶(停车、不启用驾驶)期间，在与外部电源连接或不连接的情况下执行(例如，为高压电池充电、空调)。

Electric circuit

电路

The entire set of connected live parts carrying electric current under normal operating conditions.

在正常工作条件下，整套带电带电部件连接在一起，携带电流。

Symmetrical isolation fault

对称的隔离故障

Isolation fault which occurs when the isolation resistances of all terminals (conductors) of a circuit are reduced equally.

隔离故障是指电路中各端子(导体)的隔离电阻均减小时发生的故障。

TN system

TN系统

Type of network in a power supply system (low-voltage supply network) designated for the type of connection with earth used.

供电系统(低压供电网络)中的一种网络类型，用于与地面连接的类型。

· T (first letter): Direct connection of a point with earth (indicates the relation between power-supply system and earth).

· T(首字母):点与地的直接连接(表示供电系统与地的关系)。

· N (second letter): Direct electric connection of exposed conductive parts of equipment with the earthed point of the power-supply system (indicates the relation between exposed conductive parts of equipment and earth).

· N(第二个字母):设备外露导电部件与供电系统接地点的直接电气连接(表示设备外露导电部件与接地的关系)。

TT system

TT系统

Type of network in a power supply system (low-voltage supply network) designated for the type of connection with earth used.

供电系统(低压供电网络)中的一种网络类型，用于与地面连接的类型。

· T (first letter): Direct connection of a point with earth (indicates the relation between power-supply system and earth).

· T(首字母):点与地的直接连接(表示供电系统与地的关系)。

· T (second letter): Direct electric connection of exposed conductive parts of equipment to earth, regardless of how the power-supply system is earthed (indicates the relation between exposed conductive parts of equipment and earth).

· T(第二个字母):设备外露导电部件与地面的直接电气连接，无论供电系统如何接地(表示设备外露导电部件与地面的关系)。

Overcurrent

过载电流

Electric current exceeding the rated electric current.

超过额定电流的电流。

Overload current

过载电流

Overcurrent occuring in an electric circuit, which is not caused by a short-circuit or an earth fault.

发生在电路中的过电流，它不是由短路或接地故障引起的。

Underload factor

欠载因素

Factor for electrical and electronic parts that indicates the ratio between operating requirements and rated values of parts.

电气和电子部件的系数，表示部件的工作要求和额定值之间的比率。

Power supply circuit

电源电路

Vehicle electric circuit which includes all HV components including HV cables which are galvanically connected to the vehicle inlet and which are operational when connected to an external electric power supply. The following power supply circuits are distinguished:

车辆电路，包括所有高压元件，包括高压电缆，这些高压电缆通过电流连接到车辆插口，并且当连接到外部电源时可以工作。区分了以下电源电路:

· DC power supply circuit

· 直流电源电路
· AC power supply circuit

· 交流电源电路

· DC interconnection circuit.

· 直流互联电路

Reinforced insulation

加强绝缘

Insulation of live parts which provides a degree of protection against electric shock equivalent to double insulation.

带电部件的绝缘，它提供了相当于双重绝缘的电击保护。

Note: Reinforced insulation may comprise several layers which cannot be tested separately as basic insulation or supplementary insulation.

注:加强绝缘可由多层组成，不能单独作为基础绝缘或补充绝缘进行测试。

Inverter

换流器

Power electronics unit that generates an AC voltage with a desired amplitude and frequency from a given DC voltage. An operating mode for the generation of a DC voltage from a given AC voltage can be possible.

一种电力电子装置，它从给定的直流电压产生期望的幅值和频率的交流电压。一种从给定的交流电压产生直流电压的工作模式是可能的。

Rechargeable energy storage

可再充式能量储存

HV component that stores energy to be supplied to the electric drive system and that is rechargeable.

用于储存电力驱动系统所需要的能量可充电的高压元件。

Note: Examples include HV battery, HV capacitor.

注:例子包括高压电池，高压电容。

X capacitors

X电容器

X capacitors are input capacitors in HV components located between the poles of the relevant HV circuit.

X电容器是位于相关高压电路两极之间的高压元件中的输入电容器。

Note: Examples include X capacitors located between the poles of a DC HV circuit and X capacitors located between the phases, or between a phase and a neutral conductor, of the AC power supply circuit.

注:例子包括位于直流高压电路两极之间的X个电容器，以及位于交流电源电路相位之间或相位与中性导体之间的X个电容器。

Y capacitors

Y电容器

Y capacitors are input or filter capacitors in HV components located between a pole of the relevant HV circuit and the vehicle ground. Y capacitors are bridging an isolation.

Y电容器是高压元件中的输入或滤波电容器，位于相关高压电路的极与车辆地面之间。Y电容器是一种架起隔离装置。

Note: Examples include Y capacitors located between a pole of a DC HV circuit and the vehicle ground and Y capacitors located between a phase or a neutral conductor of the AC power supply circuit and the electric vehicle ground.

注:示例包括位于直流高压电路极点与车辆接地之间的Y电容器，以及位于交流电源电路相或中性导体与电动车接地之间的Y电容器。

Supplementary insulation

附加绝缘

Independent insulation applied in addition to basic insulation for fault protection.

除基本绝缘外，还采用独立绝缘进行故障保护。

3.2 Abbreviations (LV123-98)

3.2缩略语(LV123 - 98)

Table: Abbreviations, part 1/2

表格:缩写，第1/2部分

	AC, a.c.
	Alternating current交流电

	ANSI
	American National Standards Institute美国国家标准协会

	AOI
	Automatic Optical Inspection自动光学检查

	BEV
	Battery -Electric Vehicle电池——电动汽车

	BOL
	Beginning Of Life; new condition, brand-new 

寿命起初;新的环境,全新

	C
	Capacitor, Capacitance 电容器、电容

	CAD
	Computer-aided design计算机辅助设计

	CCS
	Combined Charging System, DC system for external electric power supply

组合充电系统，直流系统为外部供电

	CFRP
	Carbon-fiber reinforced plastic (Carbon-Faserverstärkter Kunststoff, CFK)

碳纤维增强塑料(c - faserverstarkter Kunststoff, CFK)

	CHAdeMO
	Charge for move, DC system for external electric power supply移动充电，直流系统为外部供电

	CMVSS
	Canada Motor Vehicle Safety Standards符合加拿大统一标准

	CNCA
	Certification and Accreditation Administration of the People’s Republic of China中华人民共和国认证认可监督管理局

	CTI
	Comparative tracking index 相对漏电起痕指数

	DC, d.c.
	Direct current  直流电

	DIN
	German Institute for Standardization (Deutsches Institut für Normung)德国标准化协会

	DS
	Identification and documentation of safety relevance与安全相关的标识和文件

	DUT
	Device under test 被测器件

	DZ
	Identification and documentation of certification relevance认证相关的标识和文件

	ECE
	Economic Commission for Europe欧洲经济委员会

	EMC
	Electromagnetic Compatibility电磁适应性




	EOL
	End Of Life; end of specified service life 寿命结束；指定使用寿命的终止

	FC
	Fuel Cell燃料电池

	FCV
	Fuel Cell Vehicle 燃料电池车辆

	FMVSS
	Federal Motor Vehicle Safety Standards联邦机动车安全标准

	GB, GB/T
	National Standard of the People’s Republic of China中华人民共和国国家标准

	HEV
	Hybrid Electric Vehicle混合动力汽车

	HV
	High Voltage高电压

	HV+
	Positive potential of DC HV circuit 直流高压电路的正电势

	HV-
	Negative potential of DC HV circuit直流高压电路的负电位


Table: Abbreviations, part 2/2

表格:缩略语，第2/2部分

	I
	Current电流

	ICT
	Integrated Circuit Test集成电路测试

	IEC
	International Electrotechnical Commission国际电工委员会

	IECQ
	IEC Quality assessment system for electronic componentsIEC电子元器件质量评价体系

	IP
	International Protection, Ingress Protection国际保护，入侵保护


	IP Code
	A coding system to indicate the degrees of protection provided by an enclosure against access to hazardous parts, against ingress of solid foreign objects and/or ingress of water and to give additional information in connection with such protection

一种编码系统，用以指示外壳对危险部件的接触、对固体异物和/或水的侵入所提供的保护程度，并提供与这种保护有关的附加信息

	IPXXB
	IP code for the degree of protection in accordance with ISO 20653 which refers to a jointed test finger

保护程度的IP代码，按照ISO 20653，这是指一个连接的测试手指

	IPXXD
	IP code for the degree of protection in accordance with ISO 20653 which refers to test wire of probe D 

保护程度的IP代码按照ISO 20653，其中是指探头D的测试线

	ISO
	International Organization for Standardization国际标准化组织

	KMVSS
	Korea Motor Vehicle Safety Standards

韩国机动车安全标准



	LV ###
	Supply  specification (Liefervorschrift)供应规范(订货规程）

	LV
	Low voltage, voltage of LV powernet (12 V, 24 V or 48 V)低压、低压低压(12v、24v或48v)

	NCS
	Natural Color System, designation of a color model 自然色系，指定一种颜色模型

	OEM
	Original Equipment Manufacturer, automotive manufacturer原设备制造商，汽车制造商

	PE
	Protected Earth, protective conductor

保护接地，保护导体




	PHEV
	Plug-in Hybrid Electric Vehicle 插电式混合动力汽车

	pk
	Peak最高点

	PMS
	Pantone Matching System, designation of a color model潘通配色系统，颜色型号的指定

	PTC
	Positive Temperature Coefficient正温度系数

	QC, QC/T
	Professional Standard of Automotive Industry of the People's Republic of China中华人民共和国汽车工业专业标准

	R
	Resistance电阻

	RAL
	Reichsausschuss für Lieferbedingungen, designation of a color model帝国委员会的交货条件，指定颜色模型

	rms
	Root mean square均方根

	SAE
	Society of Automotive Engineers 美国汽车工程师学会

	SOC
	State Of Charge电荷状态

	t
	Time时间

	U
	Voltage电压

	UL
	Underwriters Laboratories Inc., USA

美国保险商实验室公司



	U, V, W
	AC HV connections for electric machine

电机交流高压连接




4 General requirements (LV123-103)

4 一般要求(LV123 - 103)

In the event of possible conflicts between requirements as stated in this document and requirements as stated in the listed normative references in Section "Normative references", the supplier shall report said conflicts and clarify the issue with the OEM.

如果本文件中所述的要求与“规范引用”中列出的规范引用中所述的要求之间可能存在冲突，供应商应报告这些冲突，并与OEM澄清问题。

If further standards, regulations or legal regulations apply to individual HV components, said references shall be indicated to the OEM by the supplier. In the event of possible conflicts between requirements as stated in these normative references and requirements as stated in this document, the supplier shall report said conflicts and clarify the issue with the OEM.

如果个别高压元件适用进一步的标准、法规或法律法规，则供应商应向OEM提供参考。如果本规范引用中所述的要求与本文件中所述的要求之间可能存在冲突，供应商应报告这些冲突并与OEM澄清问题。

In principle, the requirements for electrical characteristics and HV safety shall be met in all sample versions of HV components. Deviations and substitute measures shall be reported by the supplier and shall be coordinated with and authorized by the OEM.

原则上，所有高压元件的样品都应符合电气特性和高压安全的要求。供应商应报告偏差和替代措施，并与OEM协调和授权。

Unless otherwise specified, all requirements pertaining to HV components shall be fulfilled over the specified service life (EOL).

除非另有规定，所有与高压元件有关的要求应在规定的使用寿命(EOL)内得到满足。

If repairs for an HV component are planned, the HV component shall be tested after the repairs. Testing shall be performed in accordance with Section "Testing of HV components following repair".

如果计划对高压元件进行维修，则应在维修后对高压元件进行测试。测试应按照“修理后高压部件的测试”部分进行。

5 Overview of HV system (LV123-105)

5 高压系统概述(LV123-105)

5.1 HV system (LV123-106)

5.1高压系统（LV23-106）

The HV system of a vehicle with an electric drive system consists of several HV components.

电动汽车的高压系统由几个高压元件组成。

Figures "Sample system overview HEV" and "Sample system overview BEV, PHEV - Connection to external DC power supply switched on" provide sample overviews of the HV systems of electrically propelled vehicles, including the interface to the LV powernet.

图“混合动力汽车样本系统概述”和“混合动力汽车样本系统概述”提供了电动汽车高压系统的样本概述，包括与低压电网的接口。

Note: The system overview depends on the system configuration of the vehicle and on the type of electric vehicle, e.g. hybrid vehicle, fuel cell vehicle, or battery electric vehicle.

注:系统概述取决于车辆的系统配置和电动车的类型，例如混合动力车、燃料电池车或纯电动车。

The system overview that applies to the dedicated vehicle shall be gathered from the OEM's requirements documentation.

适用于专用车辆的系统概述应从OEM的需求文档中收集。
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Figure: Sample system overview HEV

图:样本系统概述混合动力汽车

For vehicles with a connection to an external electric power supply, the connections to an external AC and DC power supply are shown in Figure "Sample system overview BEV, PHEV - Connection to external DC power supply switched on". With respect to the vehicle power supply circuit, a distinction is drawn between an AC power supply circuit and a DC power supply circuit depending on which connection is used.

对于与外部电源连接的车辆，与外部交流和直流电源的连接如图“样本系统概述BEV，PHEV-接通外部直流电源”。关于车辆电源电路，根据使用的连接方式，将交流电源电路和直流电源电路区分开来。

For vehicles with a connection to an external DC power supply, the DC interconnection circuit is shown in Figure "Sample system overview BEV, PHEV - Connection to external DC power supply switched off". When the DC power supply is switched on, this circuit forms a part of the DC power supply circuit. The DC inter-connection circuit is considered as a separate circuit when the external DC power supply is connected to the vehicle inlet and the DC power supply circuit is switched off.

对于连接外部直流电源的车辆，直流互联电路如图“样品系统概述BEV, PHEV -外部直流电源连接断开”所示。当直流电源接通时，该电路构成直流电源电路的一部分。当外部直流电源与车辆进气口相连接，切断直流电源电路时，将直流互联电路视为一个单独的电路。
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Figure: Sample system overview BEV, PHEV - Connection to external DC power supply switched on

图:示例系统概述BEV、PHEV -外部直流电源连接接通
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Figure: Sample system overview BEV, PHEV - Connection to external DC power supply switched off

图:示例系统概述BEV、PHEV -外部直流电源连接断开

5.2 HV components (LV123-113)

5.2高压元件（LV23-113）

Typical HV components of an HV system:

高压系统的典型高压元件:

· Energy storage, such as an HV battery or an HV battery system

· 能量储存，如高压电池或高压电池系统

· Power distribution unit; if necessary, with fuse protection for HV sub-circuits

· 配电装置;如有必要，为高压子电路提供熔丝保护

· Inverter for the motor-based and generation-based operation of an electric machine in an AC HV circuit; integral part of drive system

· 针对交流高压电路中电机和发电机运行的逆变器，提出了一种新型的逆变器；驱动系统的组成部分

· Transmission with one or more integrated electric machines and/or integrated electrical transmission oil pump

· 采用一台或多台集成电机和/或集成电传动油泵进行传动

· Electrical machine as individual component of, for example, an AC HV circuit designed as a three-phase current electric circuit by means of an inverter; integral part of the drive system

· 电机作为单独的部件，例如，采用逆变器设计成三相电流电路的交流高压电路;驱动系统的组成部分

· Loads such as electrical air conditioning compressor, electrical transmission oil pump, and HV heater; including, in each case, power electronics, electric motor, corresponding electrics/electronics with integrated LV electronic control units included

· 电力空调压缩机、电力输送油泵、高压加热器等负荷; 包括在每种情况下，电力电子，电机，相应的电气/电子与集成LV电子控制单元包括在内

· DC/DC converter HV/LV for exchanging electric energy from the DC HV circuit to the LV powernet in buck mode operation (if necessary, also bi-directional, i.e., from the LV powernet to the DC HV circuit in boost mode operation)

· DC/DC变换器HV/LV用于在降压模式下将直流高压电路的电能交换到低压电网(如有必要，也可双向转换，即，从低压电力网到升压模式下的直流高压电路)

· HV wiring harness for DC HV circuits (HV+ and HV- potentials) and AC HV circuit for an electric motor (U, V, W potentials)

· 用于直流高压电路的高压线束(高压+电位和高压-电位)和用于电机的交流高压电路(U、V、W电位)

· On-board charger, vehicle inlet

· 车载充电器，车辆进气道

· HV wiring harnesses for AC and DC power supply circuits for connection to an external electric power supply.

· 用于连接外部电源的交流和直流电源电路的高压线束。

HV components may be designed as

高压元件可设计为

· devices or

· 设备或

· built-in vehicle part.

· 内置式车辆部分

Devices are HV components that meet the requirements regarding electrical characteristics and electrical safety that apply when HV contacting is disconnected.

设备是高压元件，当高压接触断开时，其电气特性和电气安全符合要求。

Built-in vehicle parts are HV components that meet the requirements regarding electrical characteristics and electrical safety in the original installed condition inside the vehicle (e.g. electric machine outside of a transmission).

内置式汽车部件是指符合汽车内部原有安装状态(如变速器外的电机)的电气特性和电气安全要求的高压部件。

For HV components designed as built-in vehicle parts, adjustments may be necessary for individual requirements. These shall be specified by the supplier and agreed upon with the OEM.

对于设计为内置车辆部件的高压元件，可能需要根据个别要求进行调整。这些应由供应商指定，并与OEM商定。

The specification as to which components are an integral part of an HV system, as well as the designations of the HV components, shall be gathered from the OEM's requirements documentation.

哪些元件是高压系统的一个组成部分的规范，以及高压元件的名称，应从OEM的需求文档中收集。

The design of an HV component as a device or as a built-in vehicle part shall be gathered from the OEM's requirements documentation.

高压部件作为设备或内置车辆部件的设计应从OEM的需求文档中收集。

Typical main integral parts of an HV component:

高压元件的典型主要组成部分:

Following is a list of typical main integral parts of an HV component, see Figure "HV component diagram":

以下是高压元件典型的主要积分部件列表，见图“高压元件图”:

· Mechanical component (e.g. air conditioning compressor, pump, transmission)

· 机械部件(如空调压缩机、泵、变速器)

· LV control electronics/control unit with I/Os and, if necessary, an interface to a bus system (e.g. CAN, LIN, Flexray)

· 具有I/Os的低压控制电子/控制单元，如有必要，还可与总线系统(如CAN、LIN、Flexray)接口。

· LV contacting

· 低压接触点

· Contacting for equipotential bonding; if necessary, equipotential bonding conductor

· 等电位键合接触;如有必要，用等电位键合导体

· HV electrics, -electronics

· 高压电气,电子产品

· HV contacting

· 高压接触点

· Cooling, connections for media

· 冷却，介质连接

· Housing, cover, marking

· 外壳，盖子，市场

· Bracket and fasteners.

· 支架和紧固件。

For details, see OEM's requirements documentation.

有关详细信息，请参阅OEM的需求文档。
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Figure: HV component diagram

图:高压元件图

Additional integral parts or add-on parts of an HV component

高压元件的附加部件或附加部件

Following is a list of possible additional integral parts or add-on parts that complete an HV component to form an assembly:

以下是一个可能的附加整体部件或附加部件的清单，组成完整的高压元件，以形成一个组装:

· LV cables and contacting

· 低压电缆及接触点

· HV cables and contacting

· 高压电缆与接触点

· Cooling hoses or ducts

· 冷却软管或管道

· Operating media

· 工作介质

· Brackets, fasteners.

· 支架，紧固件

For details, see OEM's requirements documentation.

有关详细信息，请参阅OEM的需求文档。

6 Electrical operating ranges of the HV system (LV123-126)

6高压系统的电气操作范围(LV123-126)

6.1 Voltage class (LV123-128)

6.1电压等级(lv123 - 128)

Note: Bibliographic references: ECE-R100, GB/T 18384.3, ISO 6469-3

注:参考文献:ECE - R100, GB/T 18384.3, ISO 6469-3

Voltage class B is a classification of HV components or HV circuits with a maximum operating voltage of:

电压B类是高压元件或高压电路的一种分类，其最大工作电压为:

· 60 V d.c. < U ≤ 1500 V d.c. or

· 30 V a.c. (rms) < U ≤ 1000 V a.c. (rms).

The specification of voltage class B for AC voltage is relevant to the circuits of HV systems in which alternating current or three-phase current components, e.g. the electric drive system, are used.

交流电压的B级电压规范与使用交流电或三相电流元件(如电力驱动系统)的高压系统电路有关.

Components for 48 V powernets assigned to voltage class B are not covered by this document.

分配给电压B级的48V电网的元件不包括在本文档中。

6.2 HV operating status (LV123-141)

6.2高压运行状态(LV123-141)

The HV operating statuses in Table "HV operating status" apply to HV components.

表“高压运行状态”中的高压运行状态适用于高压元件。

Table: HV operating status

表:高压运行状态

	HV operating status
高压运行状态
	Description of HV operating status

高压运行状态描述

	B0
	The HV components are operational and there is no power demand.

高压元件是可操作的，没有电力需求。

	B1
	The HV components are fully operational, and provide their intended performance.

高压元件是完全运作的，并提供他们的预期性能。

	B2
	The HV components are still fully operational.

高压元件仍在全面运行。

The HV components provide a performance within the deviations permissible for operating status B2.

When the HV components revert to operating status B1, they shall automatically provide their intended performance.

高压元件的性能在运行状态B2允许的偏差范围内。当高压元件恢复到B1运行状态时，应自动提供预期性能。

	B3
	The HV components are still operational, shall not assume any undefined states and, in particular, shall not cause any malfunctions in other HV components.

高压元件仍在工作，不应处于任何未定义的状态，特别是不应在其他高压元件中引起任何故障。

The HV components may reduce their output for self-protection purposes.

出于自我保护的目的，高压元件可能会减少其输出。

When the HV components revert to operating status B1 or B2, they shall automatically provide their intended performance.
当高压元件恢复到运行状态B1或B2时，应自动提供预期性能。

	B4
	The HV components are still operational and shall not assume any undefined states.

The HV components may switch off their output.

高压元件仍在工作，不应假设有任何未定义的状态。

高压元件可能会关闭输出。

When the HV components revert to operating status B1, B2 or B3, they shall provide their intended performance by means of a reset or a simple intervention (e.g. change of ignition status, restart vehicle).当高压元件恢复到工作状态B1、B2或B3时，应通过复位或简单的干预(如改变点火状态、重新启动车辆)来提供预期的性能。


Details regarding the requirements for HV operating statuses for individual

关于个别高压运行状态要求的详细信息

HV components shall be gathered from the OEM's requirements documentation.

高压元件应从OEM的需求文档中收集。

In this document, the HV operating statuses are limited exclusively to functions that depend directly on the voltage in HV circuits.

在本文件中，高压工作状态仅限于直接依赖于高压电路电压的功能。

The requirements for the HV operating statuses are also valid if power is internally supplied to the electronic control unit exclusively, or additionally, via the DC HV circuit.

如果电力完全由内部提供给电子控制单元，或另外通过直流高压电路提供，则高压工作状态的要求也是有效的。

The operating status of an HV component shall be available for read-out via a corresponding diagnostic request if the HV component is also a LIN, CAN, or Flexray control unit.

如果高压元件也是LIN、CAN或Flexray控制单元，则高压元件的运行状态应可通过相应的诊断请求读出。

6.3 Voltage ranges (LV123-148)

6.3电压范围(lv123 - 148)

6.3.1 Voltage levels (LV123-149)

6.3.1电压水平(lv123 - 149)

Various different HV voltage levels apply to different HV system power classes or to different types of vehicles featuring HV systems respectively.

不同的高压电压等级分别适用于不同的高压系统功率等级或不同类型的车辆。

The following voltage levels are defined for DC HV circuits:

直流高压电路的电压等级定义如下:

· HV_1

· HV_2a

· HV_2b

· HV_3.

For vehicles with HV systems with higher power, an agreement regarding additional voltage levels with higher voltages and adjusted test voltages is required if necessary. See OEM's requirements documentation.

对于具有较高功率的高压系统的车辆，如有必要，需要就具有较高电压的附加电压水平和调整后的试验电压达成协议。请参阅OEM的需求文档。

The parameters and values for the HV voltage levels shall be gathered from the subsections of Section "HV voltage ranges".

高压电压等级的参数和值应从“高压电压范围”部分中收集。

6.3.2 HV voltage ranges (LV123-154)

6.3.2高压范围(LV123-154)

Table "HV voltage ranges" specifies the corresponding HV voltages and HV operating statuses for the introduced voltage levels for power demand. The specifications apply to HV system DC HV circuits. The voltage values are steady-state values up to the maximum HV operating voltage.

表“高压电压范围”为电力需求引入的电压水平指定了相应的高压电压和高压工作状态。本规范适用于高压系统直流高压电路。电压值是在高压工作电压最大值之前的稳态值。

The assignment of the HV system and the HV components to the voltage levels in Table "HV voltage ranges" shall be gathered from the OEM's requirements documentation.

高压系统和高压元件按表“高压电压范围”中的电压等级分配应从OEM的需求文档中收集。

The numerical values of the introduced HV voltage levels may be adjusted by the OEM specific to each project. The specifications shall be gathered from the OEM's requirements documentation.

所引入的高压电压水平的数值可由OEM针对每个项目进行调整。规格应从OEM的需求文档中收集。

Table: HV voltage ranges

表:高压电压范围

	HV voltage ranges

高压电压范围
	HV operating status
高压运行状态
	Unit
单元
	HV_1

高压_1
	HV_2a

高压_2a
	HV_2b

高压_2b
	HV_3

高压_3

	Overvoltage at load dump d

抛负载时的过电压d
	B3/B4
	V pk
	220
	410
	500
	800

	Upper HV circuit limit voltage d

高压电路上极限电压d
	B3/B4
	V pk
	220
	410
	500
	800

	Maximum operating voltage c

最大工作电压 c
	B2
	V d.c.
	200
	360
	470
	770

	Upper limited operating capability c

上限操作能力c
	B2
	V d.c.
	>190 - 200
	> 340-360
	>450 - 470
	>750 - 770

	Unlimited operating capability c

不受限的操作能力c
	B1
	V d.c.
	90 - 190
	170 - 340
	250 -450
	520-750

	Lower limited operating capability c

受限操作能力较低c
	B2
	V d.c.
	80 - < 90
	160 - < 170
	200 - < 250
	450 - < 520

	Highly limited operating capability c

高度受限的操作能力c
	B2 a-B3 b
	V d.c.
	60 - < 80
	120 - < 160
	150 - < 200
	-

	Undervoltage d

欠压d
	B3
	V d.c.
	0 - < 60
	0 - < 120
	0 - < 150
	0 - < 450


a: Components which are relevant for establishing readiness-for-driving

a: 与建立准备驱动相关的元件

b: Components which are not relevant for establishing readiness-for-driving

b: 与建立准备驱动无关的元件

c: Operating voltage ranges

c: 工作电压范围

d: Deviations from operating voltage ranges

d: 与工作电压范围的偏差

Below, the HV voltage ranges are represented as a graph. The relevant numerical values of the corresponding voltage level shall be gathered from the Table "HV voltage ranges".

下面，高压电压范围用图表示。对应电压等级的相关数值应从表“高压电压范围”中采集。

	Overvoltage
过电压
	Upper HV circuit limit voltage of the relevant voltage level

上高压电路极限电压的相关电压电平

	Upper limited operating capability

上限操作能力
	Maximum operating voltage

最大工作电压

	Unlimited operating capability

不受限的操作能力
	

	Lower limited operating capability

受限操作能力较低
	

	Highly limited operating capability

高度受限的操作能力
	

	Undervoltage欠压
	


Figure: HV voltage ranges

图:高压电压范围

6.3.3 Operating voltages (LV123-1573)

6.3.3工作电压(LV123-1573)

6.3.3.1 Overview of operating voltages (LV123-1574)

6.3.3.1工作电压概述(LV123-1574)

All HV components shall comply with the HV voltage ranges in accordance with Table "HV voltage ranges" for the applicable voltage level in accordance with Table "HV voltage ranges".

所有高压元件均应符合表“高压电压范围”中适用电压等级对应的表“高压电压范围”中的高压电压范围。

All HV components shall comply with HV operating status requirements in accordance with Table "HV operating status" for the applicable voltage level in accordance with Table "HV voltage ranges".

所有高压元件均应符合表“高压工作状态”中的高压工作状态要求，适用电压等级应符合表“高压电压范围”中的高压工作状态要求。

The voltage value requirements in accordance with Table "HV voltage ranges" shall be taken into account for all HV components considering the exceptions described as follows.

考虑到以下所述的例外情况，所有高压元件均应考虑表“高压电压范围”所规定的电压值要求。

The maximum operating voltage shall be complied with for the HV battery when the switching equipment of the HV battery is switched off.

当高压电池的开关设备被关闭时，高压电池应符合最高工作电压。

Separate requirements within the voltage limits in accordance with Table "HV voltage ranges" apply to the operating voltage ranges of the HV battery when the switching equipment is switched on. These requirements shall be gathered from the related OEM's requirements documentation.

开关设备接通时，高压电池的工作电压范围按表“高压电压范围”在电压范围内单独规定。这些要求应从相关OEM的需求文档中收集。

Separate requirements apply to the operating voltage ranges of the electrical machines in the AC HV circuit. These requirements shall be gathered from the related OEM's requirements documentation.

对交流高压电路中电机的工作电压范围有单独的要求。这些要求应从相关OEM的需求文档中收集。

This requirements document is based on the assumption that all AC HV voltages (peak) lie within the DC HV voltage ranges under intended operating conditions.

本要求文件基于以下假设:在预期的工作条件下，所有交流高压电压(峰值)都位于直流高压电压范围内。

During pre-charging of the HV system, passing through the voltage range going from

在高压系统预充电期间，通过电压范围从

· 0 V d.c. up to

· 0 V d.c. 高达

· the minimum operating voltage in the range of highly limited operating capability, see Table "HV voltage ranges",

· 在高限制运行能力范围内的最小运行电压，见表“高压电压范围”，

shall not be detected as an undervoltage, see Section "Undervoltage".

不应检测为欠压，请参阅“欠压”部分。

During pre-charging of the DC HV circuit, the requirements necessary for this purpose shall be complied with; see the OEM's requirements documentation.

在直流高压电路预充电时，应符合为此目的所必需的要求;请参阅OEM的需求文档。

6.3.3.2 Range of unlimited operating capability (LV123-168)

6.3.3.2无限运行能力范围(LV123-168)

For testing, see Section "Test: Range of unlimited operating capability"

有关测试，请参阅“测试:无限操作能力范围”部分。

In the range of unlimited operating capability in accordance with

Table "HV voltage ranges", it shall be possible for the HV components to be operated with the intended performance without time-based limitations.

在表“高压电压范围”所规定的无限工作能力范围内，高压元件应能够以预期的性能运行，而不受时间限制。

The HV components shall comply with HV operating status B1, see Table "HV operating status".

高压元件应符合高压运行状态B1，见表“高压运行状态”。

6.3.3.3 Range of upper limited operating capability (LV123-172)

6.3.3.3上限操作能力范围(LV123-172)

For testing, see Section "Test: Range of upper limited operating capability"

有关测试，请参阅“测试:上限操作能力范围”部分。

The operating voltages in the range of upper limited operating capability apply to the continuous operation of the HV components, excluding the HV battery.

运行电压在上限运行能力范围内，适用于高压元件的连续运行，不包括高压电池。

In the range of upper limited operating capability in accordance with

Table "HV voltage ranges", the HV components shall be fully operational without time- based limitations.

在表“高压电压范围”规定的上限运行能力范围内，高压元件应完全运行，不受时间限制。

The HV components shall comply with HV operating status B2, see Table "HV operating status".

高压元件应符合高压运行状态B2，见表“高压运行状态”。

If, following a deviation, the HV voltage falls within the range of unlimited operating capability again, unlimited operating capability or the HV operating status B1 shall be complied with again automatically.

如出现偏差后，高压电压再次落在无限工作能力范围内，则自动再次符合无限工作能力或高压工作状态B1。

6.3.3.4 Range of lower limited operating capability (LV123-178)

6.3.3.4低限运行能力范围(LV123-178)

For testing, see Section "Test: Range of lower limited operating capability"

有关测试，请参见“测试:较低限制操作能力范围”部分。

The specified operating voltages shall apply to the continuous operation of the HV components, excluding the HV battery or the electric energy storage.

规定的工作电压适用于高压元件的连续运行，不包括高压电池或电能储存。

In this operating voltage range, the HV battery shall comply with the HV operating status B2 for the maximum duration of a sequence for establishing readiness-for- driving.

在此工作电压范围内，高压电池应符合高压工作状态B2的最大持续时间序列，以确定是否准备驱动。

In the range of lower limited operating capability in accordance with Table "HV voltage ranges", the HV components shall be fully operational without time- based limitations.

根据表“高压电压范围”，在低受限运行能力范围内，高压元件应完全运行，不受时间限制。

The HV components shall comply with HV operating status B2, see Table "HV operating status".

高压元件应符合高压运行状态B2，见表“高压运行状态”。

If, following a deviation, the HV voltage falls within the range of unlimited operating capability again, unlimited operating capability or the HV operating status B1 shall be complied with again automatically.

如出现偏差后，高压电压再次落在无限工作能力范围内，则自动再次符合无限工作能力或高压工作状态B1。

6.3.3.5 Range of highly limited operating capability (LV123-185)

6.3.3.5高度受限操作能力范围(LV123-185)

For testing, see Section "Test: Range of highly limited operating capability"

有关测试，请参见“测试:高度受限操作能力范围”部分。

The specified operating voltages shall apply to the continuous operation of the HV components, excluding the HV battery or the electric energy storage. The requirements pertaining to continuous operation shall be gathered from the OEM's requirements documentation.

规定的工作电压适用于高压元件的连续运行，不包括高压电池或电能储存。有关连续操作的要求应从OEM的要求文档中收集。

In the range of highly limited operating capability, the HV battery shall comply with the HV operating status B2 for the maximum duration of a sequence for establishing readiness-for-driving.

在高度受限的操作能力范围内，高压电池应在建立待机状态序列的最大持续时间内符合高压运行状态B2。

In the range of highly limited operating capability in accordance with Table "HV voltage ranges", the HV components shall be functional without time-based limitations.

根据表“高压电压范围”，在高度受限的工作能力范围内，高压元件应具有功能，不受时间限制。

If HV components are relevant for establishing readiness-for-driving, they shall comply with the HV operating status B2, see Table "HV operating status".

如果高压元件与建立待机状态有关，则应符合高压运行状态B2，见表“高压运行状态”。

If HV components are not relevant for establishing readiness-for-driving, they shall comply with the HV operating status B3, see Table "HV operating status".

如果高压元件与建立待机状态无关，则应符合HV运行状态B3，见表“HV运行状态”。

If, following a deviation, the HV voltage falls within the range of unlimited operating capability again, unlimited operating capability or the HV operating status B1 shall be complied with again automatically.

如出现偏差后，高压电压再次落在无限工作能力范围内，则自动再次符合无限工作能力或高压工作状态B1。

If, following a deviation, the HV voltage falls within the range of limited operating capability again, limited operating capability or the HV operating status B2 shall be complied with again automatically.

如有偏差后，高压电压再次落在限制运行能力范围内，则自动再次符合限制运行能力或高压运行状态B2。

The assignment whether or not the HV component is relevant for establishing readiness-for-driving, as well as the HV operating status required for the HV component, shall be gathered from the OEM's requirements documentation.

无论高压部件是否与建立驱动准备相关，以及高压部件所需的高压运行状态，都应从OEM的需求文档中收集。

6.3.4 Dynamic parameters (LV123-195)

6.3.4动态参数(LV123-195)

6.3.4.1 Overview of dynamic parameters (LV123-196)

6.3.4.1动态参数概述(LV123-196)

The dynamic parameters in Table "Dynamic parameters" apply to HV components.

表“动态参数”中的动态参数适用于高压元件。

Table: Dynamic parameters

动态参数表:

	Parameter参数
	Unit单元
	HV_1

高压_1
	HV_2a HV_2b

高压_2a 高压_2b
	HV_3

高压_3

	Generated voltage dynamics (slope) between two different steady-state voltage levels (holding time > 2 s), generated by individual HV component (i.e. operating voltage without ripple)
由单个高压分量(即无纹波工作电压)产生的两种不同稳态电压水平(保持时间> 2 s)之间的电压动态(斜率)
	V/ms
	+/- 15
	+/- 15
	+/- 15

	Present voltage dynamics (slope) between two different steady-state voltage levels (holding time > 2 s), robustness during operation in DC HV circuit (i.e. operating voltage without ripple)

目前两种不同稳态电压水平(保持时间> 2 s)之间的电压动态(斜率)，直流高压电路运行时的鲁棒性(即无纹波运行电压)
	V/ms
	+/- 20
	+/- 20
	+/- 20

	Present and generated voltage ripple with HV battery switched on (at specified continuous output)
打开高压电池时的电流和产生的电压纹波(在指定连续输出时)
	V pk
	+/- 8
	+/- 8
	+/- 8

	Present and generated voltage ripple with HV battery switched off (at specified continuous output)
关闭高压电池时的电流和产生的电压纹波(在指定的连续输出时)
	V pk
	+/- 15
	+/- 15
	+/- 15


The specification of whether or not operation with the HV battery switched off (switching equipment switched off) is intended for the HV system shall be gathered from the OEM's requirements documentation.

高压电池关闭(开关设备关闭)是否适用于高压系统的操作规范应从OEM的需求文档中收集。

For the operation of the HV components, the dynamic parameters for the various HV voltage levels are specified in Table "Dynamic parameters".

高压元件运行时，各高压电压等级的动态参数见表“动态参数”。

If operation with the HV battery switched off (switching equipment switched off) is intended for the HV system, a modified HV operating status can apply, in which case it shall be gathered from the OEM's requirements documentation.

如果要对高压系统进行高压电池关断(开关设备关断)操作，则可以应用修改后的高压运行状态，这种情况下应从OEM的需求文档中收集。

6.3.4.2 Voltage dynamics (LV123-204)

6.3.4.2电压动态(LV123-204)

For testing, see Section "Test: Voltage dynamics"

有关测试，请参阅“测试:电压动态”部分。

Generated voltage dynamics (slope)

生成电压动态(斜率)
The change of the DC HV circuit voltage over time shall be limited to the specified maximum generated voltage dynamics (slope) for every HV component that is controlled by power electronics; see Table "Dynamic parameters". The requirement shall be fulfilled for all HV operating statuses in accordance with Table "HV operating status".

直流高压电路电压随时间的变化应限于电力电子控制的每个高压元件规定的最大产生电压动态(斜率);见表“动态参数”。所有高压运行状态均应按表“高压运行状态”要求执行。

The HV operating status of the HV component in the respective operating voltage range shall not change due to generated voltage dynamics (slope). It shall be taken into account that the specified operating voltage ranges are described by steady-state values; see Table "HV voltage ranges". Additionally, the requirements regarding voltage ripple shall be complied with, see Section "Voltage ripple".

高压元件在各自工作电压范围内的高压运行状态不应因产生的电压动态(斜率)而发生变化。应考虑到规定的工作电压范围由稳态值来描述;见表“高压电压范围”。另外，应符合电压纹波的要求，见“电压纹波”部分。

The technical specifications of the HV component regarding the voltage dynamics actually generated shall be documented by the supplier for the entire operating range.

高压元件关于实际产生的电压动态的技术规范应由供应商在整个运行范围内形成文件。

The supplier shall deliver equivalent circuit diagrams of the power path of the HV components to the OEM. Details shall be gathered from the OEM's requirements documentation.

供应商应将高压元件的功率路径等效电路图交付OEM。细节应从OEM的需求文档中收集。

Present voltage dynamics (slope)

当前电压动态(斜率)

For every HV component, robustness in the sense of stable electrical operation shall be provided during a change over time of the DC HV circuit voltage with the maximum present voltage dynamics (slope) in accordance with Table "Dynamic parameters".

对于每一个高压元件，在直流高压电路电压随时间变化时，应根据表“动态参数”提供最大当前电压动态(斜率)的稳健性，具有稳定电气运行的意义。

With regard to this requirement, all HV operating statuses shall be complied with in accordance with Table "HV operating statuses" for all HV voltage ranges in accordance with Table "HV voltage ranges".

关于这一要求，所有高压运行状态均应按照表“高压运行状态”对所有高压电压范围按照表“高压电压范围”执行。

The HV operating status of the HV component in the respective operating voltage range shall not change due to present voltage dynamics (slope). It shall be taken into account that the specified operating voltage ranges are described by steady-state values; see Table "HV voltage ranges". Additionally, the requirements regarding voltage ripple shall be fulfilled, see Section "Voltage ripple".

高压元件在各自工作电压范围内的高压运行状态不因当前电压动态(斜率)而改变。应考虑到规定的工作电压范围由稳态值来描述;见表“高压电压范围”。另外，应满足有关电压纹波的要求，见“电压纹波”部分。

The technical specifications of the HV components regarding robustness or sensitivity with respect to the HV operating statuses when there are voltage dynamics present shall be documented by the supplier for the entire operating range.

高压元件的技术规格，当存在电压动态时，与高压运行状态有关的鲁棒性或灵敏度，应由供应商记录整个运行范围。

6.3.4.3 Voltage ripple (LV123-214)

6.3.4.3电压纹波(LV123-214)

For testing, see Section "Test: Voltage ripple"

有关测试，请参阅“测试:电压纹波”部分。

Generated voltage ripple

生成的电压纹波

For every HV component controlled by power electronics, the generated voltage ripple in HV system operation with HV battery (switching equipment switched on) shall be complied with in accordance with Table "Dynamic parameters".

对于电力电子控制的每一个高压元件，在高压电池(开启开关设备)高压系统运行时产生的电压纹波应按表“动态参数”进行处理。

For every HV component controlled by power electronics, the generated voltage ripple in HV system operation without the HV battery (switching equipment switched off) shall be complied with in accordance with Table "Dynamic parameters".

对于电力电子控制的每一个高压元件，在没有高压电池(开关设备已关闭)的情况下，在高压系统运行中产生的电压纹波应按表“动态参数”执行。

The HV operating status of the HV component in the respective operating voltage range shall not change due to the superimposition of the specified voltage ripple.

高压元件在各自工作电压范围内的高压工作状态，不得因指定电压纹波的叠加而改变。

For every HV component controlled by power electronics, the technical specifications regarding the generation of voltage ripples shall be documented by the supplier for the operating status of the HV system, both with and without an HV battery. The frequency response shall be documented by the supplier.

对于电力电子控制的每一个高压元件，高压系统的运行状态，无论是否使用高压电池，都应由供应商提供关于产生电压波纹的技术规范文件。频率响应应由供应商记录。

Present voltage ripple

目前电压纹波

For every HV component, robustness and stable operation shall be provided when there is a voltage ripple present during the operation of the HV system with an

HV battery (switching equipment switched on) in accordance with Table "Dynamic parameters".

对于每一个高压元件，当高压系统在运行过程中出现电压纹波时，应具有鲁棒性和稳定运行

高压电池(开关设备开机)按表“动态参数”。

For every HV component, robustness and stable operation shall be provided when there is a voltage ripple present during the operation of the HV system without an HV battery (switching equipment switched off) in accordance with Table "Dynamic parameters".

对于每一个高压元件，在没有高压电池(开关设备已关闭)的情况下，高压系统在运行过程中出现电压脉动时，应按照表“动态参数”提供稳健性和稳定运行。

The HV operating status of the HV component in the respective operating voltage range shall not change due to the superimposition of the specified voltage ripple.

高压元件在各自工作电压范围内的高压工作状态，不得因指定电压纹波的叠加而改变。

For every HV component, the technical specifications regarding robustness or sensitivity shall be specified for the case in which there is a voltage ripple present. The operating statuses of the HV system with an HV battery and with the HV battery switched off shall be taken into account for the voltage ripple present. The frequency response shall be documented by the supplier.

对于每一个高压元件，对于存在电压纹波的情况，应指定有关稳健性或灵敏度的技术规范。高压电池和高压电池关闭时，高压系统的运行状态应考虑到目前存在的电压波动。频率响应应由供应商记录。

6.3.5 Operating voltage deviations (LV123-227)

6.3.5运行电压偏差(LV123-227)

6.3.5.1 Overvoltage (LV123-232)

6.3.5.1过电压(LV123 - 232)

For testing, see Section "Test: Overvoltage"

有关测试，请参阅“测试:过压”部分。

The overvoltage range is the range between

过电压范围是介于

· the maximum operating voltage and

· 最大工作电压和

· the upper HV circuit limit voltage.

· 上高压电路极限电压。

HV components shall fulfill the following requirements in the overvoltage range for the specified number of overvoltage events.

高压元件在规定的过电压事件数量范围内应满足下列要求。

In the overvoltage range (see Table: "HV voltage ranges") for isolated and temporary dynamic overvoltage events lasting 10 seconds each,

HV components shall be designed such that the specified service life (EOL) is complied with. The number of these overvoltage events for which compliance with the specified service life (EOL) is required shall be specified by the supplier and agreed upon with the OEM.

在过电压范围内(见表:“HV电压范围”)，对于每个持续10秒的独立和临时动态过电压事件，高压元件的设计应符合规定的使用寿命(EOL)。要求符合规定的使用寿命(EOL)的过电压事件的数量应由供应商指定，并与OEM达成一致。

HV components shall fulfill the requirements in the overvoltage range regardless of whether the switching equipment of the HV battery is switched on or off.

无论高压电池的开关设备是开或关，高压元件都应满足过电压范围内的要求。

The HV components shall comply with HV operating status B3 or B4 in the overvoltage range, see Table "HV operating status". See OEM's requirements documentation for information on the HV operating status.

高压元件在过压范围内应符合高压工作状态B3或B4，见表“高压工作状态”。有关高压运行状态的信息，请参阅OEM的需求文档。

An "Overvoltage" fault memory entry shall be set in the overvoltage range. After this, other fault memory entries shall not be set.

应在过压范围内设置“过压”故障存储项。在此之后，不应设置其他错误存储项。

The behavior of the HV components in the event of overvoltage shall be specified by the supplier.

高压元件在过电压情况下的行为应由供应商指定。

6.3.5.2 Undervoltage (LV123-246)

6.3.5.2欠压(lv123 - 246)

For testing, see Section "Test: Undervoltage"

有关测试，请参阅“测试:欠压”部分

The undervoltage range is the range between

欠压范围是介于

· 0 V d.c. and

· 0 V d.c. 和

· the minimum operating voltage in the range of highly limited operating capability, see Table "HV voltage ranges".

· 在高限制运行能力范围内的最小运行电压，见表“高压电压范围”。

Undervoltage shall only be detected after the HV system been powered up under operational conditions.

只有在高压系统在运行状态下通电后才能检测到欠压。

In the event of undervoltage, an adjustment of the performance of the HV components according to the technical boundaries of the HV component and to protect the HV component is permissible.

在发生欠压的情况下，允许根据高压元件的技术边界调整高压元件的性能，并保护高压元件。

In the event of undervoltage, the HV components shall remain operational to a limited extent as far as allowed by the electric power supply. The HV operating status B3 shall be complied with, see Table "HV operating status".

在电压不足的情况下，高压元件应在电力供应所允许的有限范围内保持工作状态。B3应符合高压运行状态，见表“高压运行状态”。

If an HV component simultaneously receives a power demand and has been switched off due to undervoltage or cannot be started at all, an "Undervoltage" fault memory entry shall be set.

如果高压元件同时接收到电力需求，并且由于欠压而被关闭或根本无法启动，则应设置“欠压”故障存储项。

Other fault memory entries shall not be set during the presence of undervoltage.

当存在欠压时，不应设置其他故障存储项。

The behavior of the HV component shall be reported by the supplier.

高压元件的行为应由供应商报告。

If the HV voltage returns to an operating voltage range in accordance with

Table "HV voltage ranges" after the occurrence of an undervoltage, the corresponding HV operating status shall be complied with again automatically.

发生欠压后，如果高压电压恢复到表“高压电压范围”所示的工作电压范围，则应自动重新遵守相应的高压工作状态。

6.3.5.3 Load dump and voltage limiting (LV123-255)

6.3.5.3负荷转储和电压限制(LV123-255)

For testing, see Section "Test: Load dump and voltage limiting"

有关测试，请参阅“测试:负荷转储和电压限制”部分。

The following event is designated as load dump:

下面事件被指定为抛负载：

An HV component feeds electric energy into the DC HV circuit, and the maximum load is switched off under abnormal operational conditions at the same time. In this case, the switch-off under abnormal operational conditions is caused by the load current consuming HV components, e.g. switching off the switching equipment of the

HV battery in charging operation.

高压元件将电能输入直流高压电路，同时在非正常运行条件下关闭最大负荷。在这种情况下，异常运行状态下的关断是由于负载电流消耗高压元件引起的，例如在充电运行时关闭高压电池的开关设备。

HV components shall meet the HV operating status B3 or B4 in accordance with Table "HV operating status" in the event of overvoltage due to load dump. See OEM's requirements documentation for information on the HV operating status.

如因抛负载引起过电压，高压元件应满足表“高压工作状态”B3或B4规定的高压工作状态。有关高压运行状态的信息，请参阅OEM的需求文档。

HV components shall be designed for the maximum voltage dynamics in accordance with Table "Maximum voltage dynamics" in the event of overvoltage due to load dump.

高压元件应按照表“最大电压动态”的规定设计最大电压动态，以防因卸荷而产生过电压。

Table: Maximum voltage dynamics

表:最大电压动态

	Parameter 参数
	HV operating status
高压运行状态
	Unit单元
	HV_1

高压_1
	HV_2a

高压_2a
	HV_2b

高压_2b
	HV_3

高压_3

	Maximum voltage dynamics (slope), load dump

最大电压动态(斜率)，抛负载
	B3
	V/ms
	+/- 250
	+/- 250
	+/- 250
	+/- 250


Technical control measures shall be provided for the HV components specified by the OEM in order to ensure the controlled limitation of overvoltages caused by load dump; see OEM's requirements documentation.

对OEM指定的高压元件应提供技术控制措施，以确保控制抛负载引起的过电压限制;请参阅OEM的需求文档。

The respective HV component shall detect the occurrence of load dump and initiate the measures for voltage limiting.

各高压元件应检测跑负载的发生，并采取限压措施。

Possible voltage limiting measures include, e.g.:

可能的电压限制措施包括:

· Short-time high power consumption of HV components

· 高压元件短时间高功耗

· Disabling the power output into the DC HV circuit.

· 禁用直流高压电路的电源输出。

HV components that are controlled by power electronics and that can feed electric energy as intended into a DC HV circuit shall be designed in such a way that the increase in the DC HV circuit voltage that can occur during load dump due to the electric energy fed by this HV component is actively limited by appropriate control measures.

高压元件是由动力电子设备控制的，其设计方法能将电能按要求输入直流高压电路以增加支流高压电路电压，由于高压元件所提供的电能受到适当控制措施的积极限制，在抛负载过程中会发生上述情况。

The control measures of an HV component that is controlled by power electronics shall be adequate for limiting the overvoltage during load dump, in accordance with the requirements in Table "HV voltage ranges".

电力电子控制的高压元件的控制措施，应符合表“高压电压范围”的要求，足以限制抛负载过程中的过电压。

6.3.6 Summary of voltage ranges (LV123-260)

6.3.6电压范围汇总(LV123-260)

The following characteristics are specified for the HV_1 voltage level example in Figure "Voltage ranges and HV operating status for HV_1 example":

图“高压_1电压等级实例的电压范围和高压运行状态”中为高压_1电压等级实例指定了以下特性:

· HV operating statuses

· 高压运行状态

· Operating voltages

· 操作电压

· Dynamic parameters

· 动态参数

· Voltage deviations.

· 电压偏差
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Figure: Voltage ranges and HV operating status for HV_1 example

图:高压_1实例的电压范围和高压运行状态

	原文
	译文


	Steady-state overvoltage, functional limitations
	稳态过电压，功能限制

	Load dump
	抛负载

	Operation with permissible deviations
	容许偏差操作

	Unlimited operating capability
	无限的操作能力

	readiness-for-driving
	准备开车

	other
	其他

	Betrieb mit zulässigen Abeichungen
	允许校准操作

	Maximum voltage ripple +/- 8 V
	最大电压纹波+/- 8 V

	B3: Functional limitations for functions/components that are not relevant for establishing readiness-for-driving
	B3:与建立可驱动性无关的功能/元件的功能限制

	Steady-state undervoltage, functional limitations
	稳态欠压，功能受限


6.3.7 Design according to test voltages (LV123-264)

6.3.7按测试电压设计(LV123-264)

For HV components, the requirements for the design according to required test voltages are specified in Section "Withstand voltage" in Section "Insulation coordination".

对于高压元件，按照要求的测试电压进行设计的要求在“耐压”一节和“绝缘配合”一节中有规定。

6.3.8 Voltage offset (LV123-271)

6.3.8电压偏移(LV123-271)

For testing, see Section "Test: Voltage offset"

有关测试，请参阅“测试:电压偏移”部分。

The HV components shall be fully functional in the event of an asymmetrical distribution of the DC HV voltage between the DC HV potentials and the vehicle ground.

当直流高压电压在直流高压电位和车辆地面之间不对称分布时，高压元件应完全发挥作用。

The HV components shall be designed in such a way that all electronic parts and integral parts of electronic circuits that are placed between DC HV potentials and the vehicle ground are permanently operational for voltages extending up to the maximum operating voltage and short-term (see Section "Overvoltage") up to the upper HV circuit limit voltage in accordance with Table "HV voltage ranges".

高压元件的设计应使所有电子元件和电子电路的整体元件置于直流高压电势之间，根据表“高压电压范围”，车辆地面的电压长期运行，最高工作电压为最大工作电压，短期(见“过压”部分)最高高压电路上限电压为最高高压。

The HV components shall be fully functional in the event of voltages extending up to the maximum operating voltage between DC HV potentials and the vehicle ground.

当直流高压电势与车辆地面之间的电压达到最大工作电压时，高压元件应完全工作。

6.4 Interactions between LV and HV system (LV123-276)

6.4低压与高压系统交互(LV123-276)

For testing, see Section "Test: Interactions between LV and HV system"

有关测试，请参见“测试:低压和高压系统之间的交互”部分。

All electrical requirements for the LV powernet apply to the partial scopes of

HV components connected to the LV powernet as well. These requirements shall be complied with for all the operating conditions of the HV circuits.

低压动力系统的所有电气要求也适用于连接到低压动力系统的高压元件的部分范围。这些要求应符合所有的高压电路的工作条件。

The specified operating conditions of the HV components in HV circuits shall be complied with for all electrical operating conditions of the LV powernet.

高压电路中高压元件的规定工作条件应适用于低压动力系统的所有电气工作条件。

7 Requirements for electrical characteristics and HV safety (LV123-283)

7电气特性和高压安全要求(LV123-283)

7.1 Marking (LV123-288)

7.1市场(LV123-288)

Note: Bibliographic references: ECE-R100, GB/T 18384.3, GB/T 19751, GB/T 24549, ISO 6469-3, KMVSS Art. 18-2, 18-3, 91, SAE J1673, SAE J2344, SAE J2578

注:参考文献:ECE - R100, GB/T 18384.3, GB/T 19751, GB/T 24549, ISO 6469-3, KMVSS第18- 2,18 - 3,91条，SAE J1673, SAE J2344, SAE J2578

Bibliographic references for general marks and symbols: ANSI Z535.3, GB/T 4094.2, ISO 3864-1, ISO 3864-2, ISO 7000

通用标志符号参考书目:ANSI Z535.3, GB/T 4094.2, ISO 3864-1, ISO 3864-2, ISO 7000

For testing, see Section "Test: Marking"

有关测试，请参阅“测试:标记”部分。

The technical specifications regarding the safety and certification-relevant characteristics pertaining to the obligation for documentation for the topic "Marking" shall be documented by the supplier in accordance with

 Section "Safety and certification-relevant scopes HV" and shall be agreed upon with the OEM.

与“标识”相关的文件编制义务有关的关于安全性和认证相关特性的技术规范，应由供应商按照“安全及认证相关范围HV”部分，并应与OEM达成一致。

Details on these characteristics shall be gathered from the OEM's requirements documentation.

The marking in accordance with Figure "HV marking" shall be used as the HV marking.

有关这些特性的详细信息应从OEM的需求文档中收集。

按图“HV打标”应使用所示打标为HV打标。
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Figure: HV marking

图:高压标记

Marking of protective covers for live parts

带电部件保护罩的标识

If protective covers or barriers for live parts of voltage class B are provided outside of HV components, these shall be marked with an HV marking in accordance with Figure "HV marking".

如果B类电压带电部件的防护罩或防护罩安装在高压元件外，则应按照图“高压标识”用高压标识。

Marking of HV components

高压元件的标识

All HV components that have a housing intended as a protective cover against direct contact with live parts shall be marked with an HV marking in accordance with Figure "HV marking".

所有带有外壳的高压部件都应按照图“高压标志”用高压标志标识，以防与带电部件直接接触。

If the assembly of the HV components is intended for the installation of the vehicle, each individual HV component shall be marked with the HV marking.

如果HV元件的装配是为了安装车辆，则每个单独的HV元件都应该用HV标记。

If access to live parts becomes possible after removing covers, covers of

HV contactings or parts of a housing of an HV component, such covers or parts of the housing shall be marked separately if the following conditions are met:

如果拆下盖子后就可以使用带电部件，包括高压触点或高压元件外壳的部件，这种覆盖板或外壳部件应单独标识，如果符合条件：

· The opening or removal of such covers or parts is possible without removing other vehicle parts using tools.

· 在不使用工具拆卸其他车辆部件的情况下，可以打开或拆卸这些盖或部件。

· Such covers or parts can be opened or removed for an intended use, e.g. for servicing.

· 这些盖或部件可以打开或拆卸，以供预期用途，例如维修。

The HV marking(s) of an HV component shall be placed in such a way that at least one HV marking is easily visible when the vehicle is completely assembled if the following conditions are met:

在符合下列条件的情况下，当车辆完全组装完毕时，高压部件的高压标志应放置在至少一个可见的位置:

· Direct access to the HV component is possible

· 可能直接碰到高压元件

· Access to the HV component is possible after disassembly of all parts or covers which can be removed manually.

· 在拆卸所有可以手动拆卸的部件或盖后，可以碰到高压元件。

The following details on the marking of the HV components shall be gathered from the OEM's requirements documentation:

以下关于高压元件标识的细节应从OEM的需求文档中收集:

· Use of other HV markings

· 使用其他高压标识

· Installation situation and accessibility of the HV component in the completely assembled vehicle

· HV元件在整车中的安装情况及可达性

· Arrangement of all HV markings on housings and covers which can be dismantled.

· 所有可拆卸的外壳和盖上的高压标识的排列。

For HV components that satisfy the "Complex disassembly" design feature, the marking and the design of the marking shall be agreed upon with the OEM by the supplier.

对于满足“复杂拆卸”设计特点的高压部件，其标识和标识设计应由供应商与OEM商定。

Implementation of the HV marking

实现HV标记

The following requirements shall be met for the implementation of the HV marking in accordance with Figure "HV marking":

按照图“HV标识”执行HV标识应满足以下要求:

HV marking:

高压标识:

· Yellow color: Pantone 123 C (PMS)

· 黄色:潘通123 C (PMS)

· Black printing color: Pantone 419 C (PMS) or RAL 9005

· 黑色印刷颜色:潘通419C (PMS)或RAL 9005

Warning symbol, triangle with flash of lightning:

警告符号，带闪电的三角形:

· Symbol based on ISO 3864-2

· 基于ISO 3864-2的符号

· Yellow color: Pantone 123 C (PMS).

· 黄色:潘通123 C (PMS)。

· Black color: Pantone 419 C (PMS) or RAL 9005

· 黑色:潘通419c (PMS)或RAL 9005

Warning level symbol:

警告等级的象征

· Triangle symbol with exclamation mark, based on ANSI Z535.3, ISO 3864-2

· 带感叹号的三角形符号，基于ANSI Z535.3, ISO 3864-2

· Yellow color: Pantone 123 C (PMS).

· 黄色：潘通123C（PMS）

· Black color: Pantone 419 C (PMS) or RAL 9005

· 黑色：潘通419C（PMS）或RAL9005

Operator's manual symbol

操作员的手册标志

· Symbol based on ISO 7000, Symbol No. 1641

· 基于ISO7000标识，1641号标识

· White color: RAL 9003

· 白色：RAL9003

· Black color: Pantone 419 C (PMS) or RAL 9005

· 黑色：潘通419C（PMS）或RAL9005

Warning symbol, hand with cable and flash of lightning:

警告标志，手持线缆和电光

· Symbol based on ANSI Z535.3

· 基于ANSI Z535.3的标识

· White color: RAL 9003

· 白色：RAL9003

· Black color: Pantone 419 C (PMS) or RAL 9005

· 黑色：潘通419C（PMS）或RAL9005

General information on symbols and on making a combined marking consisting of multiple symbols: based on ISO 3864-1 and ISO 3864-2.

关于符号的一般信息和关于由多个符号组成的组合标记的信息:基于ISO 3864-1和ISO 3864-2。

Dimensions: Height: 19 mm, width: 53 mm; the specified dimensions shall be complied with as minimum dimensions.

尺寸:高:19mm，宽:53 mm;规定的尺寸应按最小尺寸执行。

Technical design: Adhesive labels or print.

技术设计:不干胶标签或印刷。

The marking shall be abrasion-resistant (indelible).

标记应耐磨(不可擦除)。

The marking shall be resistant to all vehicle-typical chemical substances.

该标记应能抵抗所有车辆典型的化学物质。

Specifications in accordance with Section "Implementation of the HV marking" including the technical design shall be gathered from the OEM's requirements documentation.

符合“高压标识的实施”部分的规范，包括技术设计，应从OEM的需求文档中收集

Marking of HV cables

高压电缆的标识

The outer cover or outer insulation of HV cables arranged outside of housings of HV components shall be marked orange.

高压元件外壳外敷设高压电缆的外盖或外绝缘应标记为橙色。

For the color orange, a shade similar to RAL 2003 shall be used.

对于橙色，颜色类似于RAL 2003应使用。

The RAL 2003 color corresponds to the following international color designations:

RAL 2003颜色对应于以下国际颜色名称:

· Munsell: 8.75R 5.75/12.5

· 蒙赛尔色卡：8.75R 5.75/12.5

· NCS: 0570-Y70R.

· NCS颜色系统： 0570-Y70R.

7.2 Protection against direct contact (LV123-322)

7.2直接接触防护(LV123-322)

7.2.1 General (LV123-2275)

7.2.1常规（LV23-2275）

The technical specifications regarding the safety and certification-relevant characteristics pertaining to the obligation for documentation for the topic "Protection against direct contact - Degree of protection" shall be documented by the supplier in accordance with Section "Safety and certification-relevant scopes HV" and shall be agreed upon with the OEM.

与“防止直接接触”相关的文件义务有关的安全及认证相关特性的技术规范-“保护程度”应由供应商根据“安全及认证相关范围HV”部分编制文件，并应与OEM达成一致。

Details on these characteristics shall be gathered from the OEM's requirements documentation.

有关这些特性的详细信息应从OEM的需求文档中收集。

7.2.2 Protection against direct contact by covers (LV123-325)

7.2.2用盖子防止直接接触(LV123-325)

Note: Bibliographic references: ECE-R100, GB/T 18384.3, GB/T 19751, GB/T 24549, KMVSS Art. 18-2, 18-3, 91, ISO 6469-3, SAE J2344

注:参考文献:ec - r100, GB/T 18384.3, GB/T 19751, GB/T 24549, KMVSS第18- 2,18 - 3,91条，ISO 6469-3, SAE J2344

For testing, see Section "Test: Protection against direct contact"

有关测试，请参阅“测试:防止直接接触”部分。

Protective covers for live parts such as housings, covers and barriers shall reliably prevent any contact with live parts.

外壳、盖板和隔板等带电部件的防护罩应可靠地防止与带电部件接触。

Protective covers for live parts shall meet the following requirements over the specified life (EOL); see Section "Installation areas and ambient conditions":

带电部件的保护罩应在规定的使用寿命(EOL)内满足下列要求;请参阅“安装区域和环境条件”部分:

· Fasteners of protective covers shall not come loose during operation.

· 保护盖的紧固件在使用过程中不得松动。

· Housings, protective covers and their fasteners shall be resistant to the stresses experienced during operation and have an adequate mechanical strength; see Section "Installation areas and ambient conditions".

· 外壳、防护罩及其紧固件应能承受操作过程中的应力，并具有足够的机械强度;请参阅“安装区域和环境条件”部分。

The opening, disassembly or removal of protective covers shall only be possible with tools.

只有使用工具才能打开、拆卸或拆卸防护罩。

With the exception of the vehicle inlet, all HV components in a completely assembled HV system shall at least fulfill the degree of protection IPXXD in accordance with ISO 20653.

除车辆进气道外，在完全装配的高压系统中，所有高压元件至少应满足iso20653规定的IPXXD防护等级。

Note: Requirements for the vehicle inlet are described in Section "Requirements for the vehicle inlet".

注:车辆进气道要求见“车辆进气道要求”。

In agreement with the OEM, the degree of protection IPXXB degree in accordance with ISO 20653 may be used for HV components outside of the passenger and luggage compartments (degree of protection when HV system is installed).

与OEM协议，根据ISO 20653的防护等级IPXXB可用于旅客和行李舱外的高压部件(安装高压系统时的防护等级)。

HV contacting belonging to HV components shall at least fulfill the degree of protection IPXXD in the completely assembled vehicle and when connected.

属于高压部件的高压接触器，在完全装配好的车辆内，在连接时，至少应达到IPXXD防护等级。

Note: A vehicle inlet is not included under "HV contacting on HV components".

注:“高压接触高压元件”项下不包括车辆进气道。

Requirements for the vehicle inlet are described in Section "Requirements for the vehicle inlet".

车辆进气道的要求见“车辆进气道的要求”部分。

HV plug connections belonging to HV components shall at least fulfill the degree of protection IPXXB when disconnected.

属于高压元件的高压插头连接，断开时至少应达到IPXXB的保护程度。

In the passenger and load compartments, HV plug connections belonging to HV components shall meet one of the following requirements:

在客货两厢内，属于高压部件的高压插头连接应符合下列要求之一:

· When disconnected, they shall fulfill degree of protection IPXXD

· 断开时，应达到IPXXD的保护程度

· The HV components shall be designed such that a tool is required to undo their HV plug connections

· 高压元件应设计成需要一个工具来撤消其高压插头连接

· The HV components shall be arranged in the fully assembled vehicle such that tools are required to gain access to the HV plug connection for disconnection.

· 高压元件应安装在完全组装好的车辆内，以便工具能够进入高压插头连接以便断开连接。

Which measure is appropriate shall be indicated by the supplier and agreed upon with the OEM, or it shall be gathered from the OEM's requirements documentation.

哪种措施是合适的，应由供应商指出并与OEM达成一致，或从OEM的需求文档中收集。

The design of protection against direct contact by means of covers shall be documented by the supplier and agreed upon with the OEM.

通过盖防止直接接触的防护设计应由供应商编制文件，并与OEM达成一致。

Additional measures if IPXXB is not fulfilled

如果IPXXB没有完成，将采取额外措施

Additional measures are required if the degree of protection IPXXB for HV contacting when disconnected is not fulfilled.

如果断开时高压接触的防护等级IPXXB没有达到要求，则需要采取额外措施。

If the degree of protection IPXXB is not reached when the covers and partial covers (e.g. cap above HV contacting or above live parts) intended for assembly, disassembly or servicing are removed, additional measures are required.

当用于装配、拆卸或维修的阀盖和部分阀盖(如高压接触盖或带电部件)被拆卸时，如果防护等级IPXXB没有达到，则需要采取额外措施。

One of the following alternatives shall be chosen as an additional measure if degree of protection IPXXB is not achieved:

如果没有达到IPXXB的保护程度，则应选择下列备选办法之一作为补充措施:

· Design-based measures designed to delay access to live parts, see Section "Delayed access to live parts".

· 基于设计的延迟访问活动部件的措施，请参见“延迟访问活动部件”部分。

· Design-based measures that prevent access to live parts and therefore fulfill the design feature "Complex disassembly", see Section "Protection against direct contact by "Complex disassembly'".

· 基于设计的措施，防止访问活动部件，从而实现设计功能“复杂拆卸”，见“防止直接接触的“复杂拆卸”部分。

The additional measure to be used if degree of protection IPXXB is not fulfilled shall be gathered from the OEM's requirements documentation.

如果防护等级IPXXB没有达到要求，应从OEM的需求文档中收集额外的措施。

7.2.3 Protection against direct contact by insulation (LV123-345) 

7.2.3 绝缘防止直接接触

Note: Bibliographic references: GB/T 18384.3, ISO 6469-3

注:参考文献:GB/T 18384.3, ISO 6469-3

For testing, see Section "Test: Protection against direct contact"

有关测试，请参阅“测试:防止直接接触”部分。

HV components with housings or protective covers made from nonconductive materials or insulations shall comply with the requirements regarding a double or reinforced insulation in accordance with Section "Insulation coordination".

由非导电材料或绝缘材料制成的外壳或防护罩的高压元件，应符合根据“绝缘协调”一节有关双重或加强绝缘的要求。

HV cables shall be designed such that the insulation completely encloses live parts.

高压电缆的设计应使绝缘材料完全覆盖带电部件。

The removal of the insulation from HV cables shall only be possible destructively.

拆除高压电缆上的绝缘材料只能是破坏性的。

The insulation of HV cables shall comply with the requirements for a basic insulation or with the requirements regarding a double or reinforced insulation in accordance with Section "Insulation coordination".

高压电缆的绝缘应符合基本绝缘的要求，或符合根据“绝缘协调”节规定的双重或加强绝缘的要求。

Note: With regard to the requirements regarding the insulation of HV cables, see also applicable standards on cables.

注:关于高压电缆的绝缘要求，请参阅电缆的适用标准。

If no HV cable (insulated conductor), but another type of conductor is used for the electric connection between HV components, e.g. a power rail which is not covered with insulation, the requirements applying to all other HV components shall be complied with for this electric connection.

如果没有高压电缆(绝缘导线)，但高压元件之间的电气连接使用另一种导线，例如电源线没有绝缘，则应遵守适用于所有其他高压元件的电气连接要求。

For HV cables the features "easily accessible" and "difficult to access" are distinguished. For these features, the installation condition in the completely assembled vehicle shall be taken into account.

对于高压电缆，其特点是“容易访问”和“难以访问”。针对这些特点，应考虑整车的安装情况。

Easily accessible HV cable

容易接近的高压电缆

HV cable whose insulation can be touched with a commonly used tool or a test finger used for IP degree of protection IPXXB.

高压电缆，其绝缘可与常用工具或用于IPXXB防护等级的测试手指接触。

Difficult-to-access HV cable

难以介入高压电缆

HV cable whose insulation cannot be touched with a commonly used tool or a test finger used for IP degree of protection IPXXB.

高压电缆的绝缘不能用常用工具或用于IP保护等级的防护等级IPXXB的测试手指触摸。

The details for the assignment of HV cables of as "easily accessible" or "difficult to access" shall be gathered from the OEM's requirements documentation.

高压电缆的“易取”或“难取”的分配细节应从OEM的需求文档中收集。

HV cables may be designed as difficult to access by one of the following means:

高压电缆可能设计为难以通过下列方式之一访问:

· Use of additional covers, see also Section "Protection against direct contact by covers".

· 使用附加阀盖，请参阅“阀盖防止直接接触”部分。

· Provision of an additional sheathing; see also Section "Requirements for HV wiring harness".

· 提供额外护套;请参阅“高压线束的要求”部分。

· Installation in the vehicle according to the design feature "Complex disassembly" in accordance with Section "Protection against direct contact by "Complex disassembly'".

· 按照“复杂拆卸”的设计特点安装在车辆上，按照“防止被“复杂拆卸”直接接触的防护”部分进行安装。

The measures for HV cables that are difficult to access shall be gathered from the OEM's requirements documentation.

高压电缆难以接入的措施应从OEM的要求文档中收集。

HV cables of DC HV circuits shall as a minimum comply with the requirements for a basic insulation. The design as HV cable with double or reinforced insulation is recommended. The design as HV cable which is difficult to access may be necessary. The details for the design of the DC HV cables shall be gathered from the OEM's requirements documentation.

直流高压电路的高压电缆至少应符合基本绝缘要求。建议采用双绝缘或加强绝缘的高压电缆。设计为高压电缆，这是很难访问可能是必要的。直流高压电缆的设计细节应从OEM的需求文档中收集。

HV cables of AC HV circuits shall comply with one of the following requirements at least:

交流高压电路的高压电缆至少应符合下列要求之一:

· The HV cable shall be designed as an HV cable which is difficult to access.

· 高压电缆应设计成难以接入的高压电缆。

· The HV cable shall comply with the requirements regarding a double or reinforced insulation.

· 高压电缆应符合双重或加强绝缘的要求。

The required design of the insulation shall be gathered from the OEM's requirements documentation.

所需的绝缘设计应从OEM的要求文档中收集。

7.2.4 Protection against direct contact by "Complex disassembly" (LV123-353) 

7.2.4 通过“复杂拆卸”防止直接接触

For testing, see Section "Test: Protection against direct contact"

有关测试，请参阅“测试:防止直接接触”部分。

The protection against direct contact requirement may be fulfilled by the "Complex disassembly" design feature for individual HV components.

对直接接触要求的保护可以通过对单个高压部件的“复杂拆卸”设计特性来实现。

The supplier shall agree upon whether or not "Complex disassembly" is permissible or fulfilled for an HV component as a protective measure with the OEM.

供应商应与OEM就是否允许或实现作为保护措施的高压部件的“复杂拆卸”达成一致。

The design feature "complex disassembly" shall be specified such that the removal or the re-installation of parts or components shall only be possible through complex procedures and with specialized skills for service personnel.

应指定“复杂拆卸”的设计特征，以便只有通过复杂的程序和具有专门技能的服务人员才能拆卸或重新安装部件。

Below, examples of possible features are described:

以下是一些可能的功能示例:

· Additional barriers which can only be removed using a tool

· 附加的障碍，只能使用工具移除

· Flaps or covers locked using a key

· 用钥匙锁住的盖子

· Different fasteners, number of fasteners

· 不同紧固件，紧固件数量

· Need for the use of different types of tools (tool change)

· 使用不同类型工具的需要(换工具)

· Need for the use of complex aids, e.g. lifting platform, lifting gear

· 需要使用复杂的辅助工具，如升降台、升降装置等

· Time period until possible access

· 直到可以访问的期间

· Special technical skills (vehicle, instructions on technology and procedures). 

· 特殊技术技能(车辆、技术说明和程序)。

The individual features can be combined to compose the required design feature "Complex disassembly".

可以将各个特性组合起来组成所需的设计特性“复杂拆卸”。

If protection against direct contact is implemented by means of "Complex disassembly," the conditions for the "Complex disassembly" design feature shall be gathered from the OEM's requirements documentation.

如果通过“复杂拆卸”实现了对直接接触的保护，则“复杂拆卸”设计特性的条件应从OEM的需求文档中收集。

7.3 Equipotential bonding (LV123-358)

7.3等电位连接(lv123 - 358)

Note: Bibliographic references: DIN 72551-7, ECE-R100, GB/T 18384.3, IEC 60950-1, ISO 6469-3, SAE J2344, SAE J2578

注:参考文献:DIN 72551-7, ec - r100, GB/T 18384.3, IEC 60950-1, ISO 6469-3, SAE J2344, SAE J2578

For testing, see Section "Test: Equipotential bonding"

有关试验，请参阅“试验:等电位接地”部分。

Equipotential bonding shall be implemented as a galvanic connection of exposed conductive parts (e.g. housing, protective covers, partition walls) of an HV component, for HV components among each other and to the vehicle ground.

高压元件的外露导电部件(如外壳、防护罩、隔墙)之间、高压元件之间以及与车辆地面之间应采用等电位连接。

Adequate equipotential bonding is required for all conductive covers or housings belonging to all HV components.

所有属于所有高压元件的导电盖或外壳都需要足够的等电位连接。

The requirements for equipotential bonding shall be fulfilled even if conductive covers or housings are used to protect against direct contact and if the HV component complies with the requirements for a double or reinforced insulation.

即使导电盖或外壳用于防止直接接触，并且高压元件符合双重或加强绝缘的要求，也应满足等电位连接的要求。

If additional external conductive cover sheaths or covers are attached over covers or housings consisting of solid insulating materials, no equipotential bonding is required for these. Such additional conductive covers shall not be used for protection against direct contact in accordance with Section "Protection against direct contact".

如果在由固体绝缘材料组成的盖或外壳上附加额外的外部导电盖板或盖板，则不需要对这些盖板或盖板进行等电位连接。根据“防止直接接触的保护”部分，这种附加导电罩不应用于防止直接接触。

Note: For requirements for covers made of solid insulating materials, see Section "Protection against direct contact".

注:有关固体绝缘材料制成的外壳的要求，请参阅“防止直接接触”部分。

The equipotential bonding shall be implemented

应实施等电位焊接

· between an HV component and the vehicle body or

· 在高压元件和车身之间或

· between an HV component and an adjacent conductive part, see Figure "Equipotential bonding implementation examples", or

· 在高压元件与相邻导电部件之间，见图“等电位搭铁实现实例”，或

· in accordance with an appropriate configuration specified by the OEM.

· 根据OEM指定的适当配置。

The configuration of the equipotential bonding and the respective vehicle ground shall be gathered from the OEM's requirements documentation.

等电位焊接和相应车辆接地的配置应从OEM的需求文档中收集。
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Figure: Equipotential bonding implementation examples

图:等电位搭铁实现示例

The requirements for the electrical resistance of the equipotential bonding shall be maintained until the end of the specified service life (EOL) of the HV component.

等电位搭铁的电阻要求应保持到高压元件规定的使用寿命(EOL)结束为止。

The electrical resistance of the equipotential bonding between two HV components which are simultaneously accessible for a person and are arranged in a distance up to 2,5 m in the vehicle shall be less than 100 mOhm.

两个高压元件之间的等电位搭铁电阻应小于100 mOhm，该等电位搭铁可同时供人使用，且设置在车辆内的距离可达2.5 m。

The electrical resistance of the equipotential bonding between an HV component and the vehicle ground shall in principle be less than 100 mOhm.

高压元件与车辆接地等电位连接的电阻原则上应小于100 mOhm。

Note: Detailed requirements regarding the electric contact resistance of the equipotential bonding can differ due to different designs of the vehicle ground.

注:由于车辆地面的不同设计，对等电位搭铁接触电阻的具体要求可能有所不同。

In order to ensure compliance with the corresponding requirement for the vehicle system, a value for the electrical resistance of the equipotential bonding is required for all individual HV components.

为了确保车辆系统符合相应的要求，所有单独的高压元件都需要一个等电位搭铁电阻值。

For linked equipotential bonding paths, the required total resistance of the equipotential bonding to the vehicle ground shall be divided up according to the partial paths. In this case, the specifications shall be gathered from the OEM's requirements documentation.

对于连接的等电位搭铁路径，应按部分路径划分等电位搭铁对车辆车身所需的总阻抗。在这种情况下，规格应该从OEM的需求文档中收集。

If the vehicle body is designed as a vehicle ground, the electrical resistance of the equipotential bonding between an HV component and the vehicle body shall be less than 40 mOhm, see Figure "Equipotential bonding implementation examples".

如果车身设计为车辆接地，则高压部件与车身等电位连接电阻应小于40 mOhm，见图“等电位连接实施例”。

If the vehicle body is designed as a vehicle ground and equipotential bonding between the HV component and an adjacent conductive part is intended for an HV component, an electrical resistance of the equipotential bonding that is less than 20 mOhm is recommended, see Figure "Equipotential bonding implementation examples". In this case the electrical resistance of the equipotential bonding between an individual HV component and the vehicle body shall be less than 40 mOhm. If necessary, the resistance values shall be gathered from the OEM's requirements documentation.

如果车辆的身体设计车辆接地和等电位连接高压元件和一个相邻的导电部分之间用于一个高压元件,一个电阻的等电位连接不大于20欧姆,见图“等电位搭铁实现示例”。在这种情况下，单个高压元件与车身之间的等电位搭铁电阻应小于40 mOhm。如有必要，应从OEM的需求文档中收集阻值。

If the cover or the housing of an HV component consists of several individual parts, the electrical requirements for the equipotential bonding shall be met in every position on the surface of the cover or housing.

如果高压元件的盖或外壳由多个单独部件组成，则应在盖或外壳表面的每个位置满足等电位连接的电气要求。

The electrical resistance between any position on the surface of the cover or the housing of an HV component and the connecting point of the means for equipotential bonding on this HV component shall be less than 10 mOhm, see Figure "Equipotential bonding implementation examples".

高压元件盖或壳体表面任何位置与该高压元件等电位搭铁装置连接点之间的电阻应小于10 mOhm，见图“等电位搭铁实施示例”。

The following means shall be used for equipotential bonding:

下面的方法被用于等电势搭铁：

· Electrical conductors

· 导电体

· Ground straps

· 接地母线

· Direct mounting of HV component (e.g. screwed connection, welded connection, etc.).

· 高压元件的直接安装(如螺纹连接、焊接连接等)

The means for the equipotential bonding and the indication as to whether or not these means are an integral part of the HV component, shall be gathered from the OEM's requirements documentation.

等电位连接的方法以及这些方法是否为高压元件的组成部分的指示，应从OEM的需求文档中收集。

Note: For welded connections, compliance with equipotential bonding requirements may be assumed.

注:对于焊接连接，可假定符合等电位搭铁要求。

A conductor or ground strap which is used as means for equipotential bonding shall comply with one of the following requirements:

用作等电位连接的导体或接地带应符合下列要求之一:

· Means for equipotential bonding made of copper shall have a minimum cross- sectional area in accordance with Table "Minimum cross-sectional areas of means for equipotential bonding".

· 用铜制成的等电位搭铁装置应具有最小横截面积，符合表“等电位搭铁装置最小横截面积”。

· For means for equipotential bonding not consisting of copper, minimum cross- sectional areas shall be designed with an equivalent ampacity.

· 对于不含铜的等电位搭铁装置，最小横截面积应设计为等效容积。

· The I²t value of the means for equipotential bonding shall be greater than the I²t value of the overcurrent protection device of the HV battery in the event of short-circuit; see Section "Overcurrent protection HV battery". Depending on the design of the HV system, the I²t value for the protection of the overload current of other HV sources, or the I²t value of the overcurrent protection device of the HV sources shall be taken into account in the event of a short-circuit.

· I²t值的等电位连接的方法应大于高压电池在短路时的过电流保护装置时的I²t 值;参见“过电流保护高压电池”部分。根据高压系统的设计，I²t值的过载电流保护高压源，或高压电源过电流保护装置的 I²t值，在发生短路时，应予以考虑。

As a short-circuit event, a short-circuit current via an equipotential bonding path shall be assumed.

Details on the design alternative for the means of equipotential bonding as well as technical values and required details for other HV sources shall be gathered from the OEM's requirements documentation.

作为短路事件，应假定通过等电位搭铁路径的短路电流。关于等电位搭铁方法的设计备选方案的详细信息，以及其他高压源的技术值和所需的详细信息，应从OEM的需求文档中收集。

Table: Minimum cross-sectional areas of means for equipotential bonding

表:等电位搭铁的最小横截面积

	Cross-section of HV cable S

高压电缆的横截面S

mm2
	Minimum cross-section of equipotential bonding means, conductor or ground strap

等电位连接方式、导线或接地带的最小横截面mm²

	S < 4
	4

	4 ≤ S ≤ 16
	S

	16 < S ≤ 35
	16

	S > 35
	0,5 x S

	The specifications apply to copper

规格适用于铜




Parts that are integral to an equipotential bonding path shall in like manner fulfill the ampacity requirements that apply to cables or ground straps. These include:

与等电位连接路径相结合的部件应以同样的方式满足适用于电缆或接地带的容量要求。这些包括:

· Housing parts of HV components

· 外壳部分的高压元件

· Other means of equipotential bonding than cables or ground straps

· 除电缆或接地带外的其他等电位连接方式

· Fasteners

· 紧固件

· Contact areas.

· 接触面积

The materials used shall be taken into account.

使用的材料应加以考虑。

If an electrical conductor or a ground strap with protective sheath is used for equipotential bonding, the color brown shall be chosen, if in the vehicle for the electrical connection to the negative pole of the LV powernet (battery) the color black is used.

如果使用导电体或带保护护套的接地带进行等电位连接，则应选择棕色;如果在车辆中用于与LV动力系统(电池)的负极进行电气连接，则应选择黑色。

For the equipotential bonding the color brown shall be generally used for road vehicles with 12 V powernet. In other cases the specification regarding the color (e.g. black) shall be gathered from the OEM's requirements documentation.

对于等电位搭铁，一般采用棕色，用于12V动力系统的道路车辆。在其他情况下，有关颜色(如黑色)的规格应从OEM的需求文档中收集。

For the color brown, a shade similar to RAL 8003 shall be used, see DIN 72551-7

对于棕色，类似于RAL 8003应使用的色度，请参阅DIN 72551-7

For the color black, a shade similar to RAL 9005 shall be used, see DIN 72551-7.

对于黑色，类似于RAL 9005应使用的阴影，请参阅DIN 72551-7。

The technical specifications regarding the safety and certification-relevant characteristics pertaining to the obligation for documentation for the topic "Equipotential bonding" shall be documented by the supplier in accordance with Section "Safety and certification-relevant scopes HV" and shall be agreed upon with the OEM.

与“等电位搭铁”相关的文件义务有关的安全性和认证相关特性的技术规范，供应商应按照“与安全及认证相关的HV范围”的规定编制文件，并应与OEM达成一致。

Details on these characteristics shall be gathered from the OEM's requirements documentation.

有关这些特性的详细信息应从OEM的需求文档中收集。

Mounting of the means for equipotential bonding

等电位搭铁装置的安装

For the mounting of the means for equipotential bonding onto the vehicle body, the following requirements for:

安装在车身上的等电位搭铁装置，需要满足下列要求:

· design of the fasteners and

· 紧固件的设计和

· the installation location

· 安装位置

shall be gathered from the OEM's requirements documentation.

应从OEM的需求文档中收集。

For the mounting of the means for equipotential bonding onto the HV component, the following requirements for:

为将等电位搭铁装置安装在高压元件上，需要满足以下要求:

· design of the fasteners and

· 紧固件的设计和

· the installation location

· 安装位置

shall be specified by the supplier and agreed upon with the OEM, unless otherwise specified by the OEM.

应由供应商指定并与OEM达成协议，除非OEM另有规定。

If equipotential bonding is intended between an HV component and an adjacent conductive part, for the mounting of the means for equipotential bonding onto the adjacent conductive part, the following requirements for:

如果打算在高压元件和相邻导电部件之间进行等电位搭铁，以便将等电位搭铁装置安装到相邻导电部件上，则需要满足以下要求:

· design of the fasteners and

· 紧固件的设计和

· the installation location

· 安装位置

shall be gathered from the OEM's requirements documentation.

应从OEM的需求文档中收集。

The following requirements shall be complied with by all fasteners and contacts for equipotential bonding.

所有用于等电位连接的紧固件和接点应符合下列要求。

Appropriate securing means against loosening shall be provided for threaded joints, classification of joints using threaded fasteners in accordance with VDI 2862, specification of tightening torque.

螺纹接头应提供适当的防止松动的紧固方法，使用螺纹紧固件的接头的分类应符合VDI 2862，紧固扭矩规范

These specifications shall be gathered from the OEM's requirements documentation or shall be indicated by the supplier and agreed upon with the OEM.

这些规格应从OEM的需求文档中收集，或由供应商指出并与OEM达成一致。

The fasteners for the equipotential bonding shall not work loose during the specified service life (EOL).

等电位搭铁的紧固件在规定的使用寿命(EOL)内不得松动。

The fasteners for the equipotential bonding shall be resistant to corrosion during the specified life (EOL); see Section "Installation areas and ambient conditions".

等电位搭铁的紧固件应在规定的使用寿命(EOL)内耐腐蚀;请参阅“安装区域和环境条件”部分。

For threaded joints, the following requirements shall be fulfilled.

对于螺纹接头，应满足以下要求。

· The electrical contact shall essentially be provided by means of specified bearing surfaces of the contact surfaces to be connected (e.g. connection of lug with body).

· 电气接点基本上应通过所连接接点表面的指定螺栓表面来提供(例如，螺帽与车身的连接)。

· The contact pressure of the surfaces shall not be established by using plastic screws.

· 表面的接触压力不能用塑料螺钉来保证。

If threaded joints are used between housing parts of an HV component with electrical contacting by the thread, the requirements regarding the electrical properties shall be fulfilled over the service life.

如果高压元件的外壳部件之间使用螺纹连接，则在使用寿命内应满足有关电气性能的要求。

If contact pressure is required to establish an electrical connection, a screw shall be turned into a metal plate, a metal nut or a metal insert at least four complete turns deep.

如果需要接触压力来建立电气连接，则应该将螺钉拧入金属板、金属螺母或金属轴套至少四个完整的螺纹深度。

Tapping screws (coarse-pitch thread screws) shall not be used for the electrical connection of the equipotential bonding.

等电位连接的电气连接不应使用自攻丝螺钉(大螺距螺纹螺丝)。

Thread cutting (chip removing) screws are not permissible for the connection of the equipotential bonding.

对于等电位连接，不允许使用螺纹切削(去屑)螺钉。

Thread forming (thread rolling) screws are permissible.

允许使用螺纹成形(螺纹滚压)螺钉。

The thickness of the metal part shall not be lower at the joint than three turns of the screw thread. The use of the metal drawing technology in some locations is permissible in order to reach the required thread height.

接头处金属件的厚度不得低于螺纹的三圈。为了达到要求的螺纹高度，允许在某些位置使用金属拉伸技术。

If coating of the surface is intended in the environment of the electrical contact point, one of the following requirements shall be complied with:

如果表面涂层是在电气接触点的环境中进行的，则应符合下列要求之一:

· The coating of the contact point shall be prevented by appropriate measures.

· 应采取适当措施防止接触点的涂层。

· The coating of the contact point shall subsequently be removed by means of a mounting process or process step.

· 接触点的涂层随后应通过安装工艺或工艺步骤拆除。

For electrical contacts with material combinations of different metals, the electrochemical potential series in accordance with Table "Electrochemical potential series of selected material combinations" shall be taken into account; see IEC 60950-1. The electrochemical potential of the material combination shall not exceed 0,6 V.

对于与不同金属材料组合的电接触，应考虑表“所选材料组合的电化学电势系列”中的电化学电势系列;见IEC 60950 - 1。材料组合的电化学势不应超过0,6 V。

Note: The limitation of the electrochemical potential is intended to prevent contact corrosion.

注:电化学电位的限制是为了防止接触腐蚀。

Table: Electrochemical potential series of selected material combinations

表:所选材料组合的电化学势系列
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For electrical contacts with material combinations of different metals, the cathode area with the more noble metal shall be significantly smaller than the anode area. It is recommended to have the anode area 3 times larger than the cathode area.

对于与不同金属组合材料的电接触，含有较多贵金属的阴极面积应明显小于阳极面积。建议阳极面积是阴极面积的3倍。

Note: This requirement for electrical contacts that combine different metals is an additional measure for the prevention of contact corrosion.

注:对于结合不同金属的电接点，这种要求是防止接点腐蚀的额外措施。

To prevent corrosion, electrical contacting to graphitized areas such as carbon fiber (CFRP) shall be avoided.

为防止腐蚀，应避免电气接触石墨化区域，如碳纤维(CFRP)。

7.4 Overcurrent protection (LV123-1606)

7.4 过载电流保护(LV123-1606)

Note: Bibliographic references: ECE-R100, ISO 6469-1, ISO/DIS 17409: 2013-09, SAE 2344, SAE J2578

注：参考书目: ECE-R100, ISO 6469-1, ISO/DIS 17409: 2013-09, SAE 2344, SAE J2578

For testing, see Section "Test: Overcurrent protection"

有关测试，请参阅“测试：过载电流保护”一节。

For the following HV components, with the exception of an HV battery, the requirements in accordance with Section "Overcurrent protection" shall be fulfilled:

下列高压元件，除高压电池外，应符合“过载电流保护”一节的要求：

· HV sources

· 高压源

· HV components that are controlled by power electronics and that can feed electric energy as intended into a DC HV circuit

· 由电力电子原件控制的高压元件，可按预期将电能输入直流高压电路

· Controlled HV components that supply electric consumers.

· 供应电力消费者的受控高压元件。
Note: Overcurrent protection requirements for an HV battery are described in Section "Overcurrent protection HV battery".

注：高压电池过载电流保护要求见“过电流保护高压电池”一节。

The HV components mentioned shall be provided with a protective measure suited to the relevant HV circuit in case of overload current or short-circuiting.

为防止过载电流和短路，上述高压元件应设置与有关高压电路相适应的保护措施。

The HV components mentioned shall have overcurrent protection for the following relevant HV circuits:

所述高压元件应对下列有关高压电路具有过流保护：
· HV sources: DC HV circuit as feed circuit and as load circuit for rechargeable energy storages

· 高压源：可作为可充电储能装置的充电电路和负载电路的直流高压电路
· HV components that are controlled by power electronics and that can feed energy into a DC HV circuit: DC HV circuit as feed circuit and load circuit for the supply of electric consumers

· 由电力电子原件控制的高压元件，可按预期将电能输入直流高压电路：供应电力消费者的作为馈电电路和负载电路的直流高压电路。

· Controlled HV components that supply electric consumers: load circuit.

· 高压消耗的受控高压元件：负载电路
HV components shall fulfill the overcurrent protection requirements even when other HV components that can feed electric energy as operationally intended into the DC HV circuit (e.g. a HV battery) are switched off or if their overcurrent protection device has triggered.

高压元件应满足过载流保护要求，即使其他可将预期操作的电能输入直流高压电路(例如高压电池)的高压元件被关闭时，或如果它们的过载流保护装置已触发，高压元件也应完成过流保护要求。
The protective measure shall be capable of limiting or shutting off overload current in the relevant HV circuits.

保护措施应能限制或关闭有关高压电路中的过载电流。

The protective measure shall be capable of detecting a short-circuit in the relevant HV circuits and to switch off the current (load or feed current) in case of such a short- circuit.

所述保护措施应能够检测相关高压电路中的短路，并在发生这种短路时切断电流(负载或馈电)。

The protective measure shall be implemented such as to take account of at least the I²t characteristic curve for the wiring harness in the relevant HV circuits. The detailed specifications shall be gathered from the OEM's requirements documentation.

实施保护措施时，应至少考虑到有关高压电路中线束的I²t 特性曲线。详细的规格应从原始设备制造商的需求文件中收集。

If switching equipment is used for an overcurrent protection device, the number of switch-offs for overcurrent shall be gathered from the OEM's requirements documentation.

如果开关设备用于过载流保护装置，过载流开关的数量应从原始设备制造商的需求文件中收集.

The design and triggering behavior of the overcurrent protective measure shall be specified by the supplier and agreed upon with the OEM. Additional specifications shall be gathered from the OEM's requirements documentation.

过载流保护措施的设计和触发行为应由供应商规定并与原始设备制造商协议。附加的规格应从原始设备制造商的需求文件中收集。

For HV components that are controlled by power electronics and that can feed electric energy as operationally intended into a DC HV circuit, neither overcurrent events nor overcurrent shut-offs in the DC HV circuit shall limit the specified service life (EOL), irrespective of the time elapsed until cut off occurs.

对于由电力电子原件控制并能按操作目的将电能反馈输送到直流高压电路的高压元件，在不考虑截止时间的情况下，无论是直流高压电路的电流过载或电流过载的关闭在生命周期范围内都不能受到限制。

For rechargeable energy storages, except an HV battery, the technical specifications regarding the characteristics pertaining to the obligation for documentation for the topic "Overcurrent protection function" shall be documented by the supplier in accordance with Section "Safety and certification-relevant scopes HV" and shall be agreed upon with the OEM.

对于除高压电池外可充电的储能设备，与“过载电流保护功能”主题的文件义务有关的特性技术规范，应由供应商按照“高压安全和认证相关范围”，并应与原始设备制造商协商。

Details on these characteristics shall be gathered from the OEM's requirements documentation.

有关这些特性的详细信息应从原始设备制造商的要求文档中收集。

7.5 Potential separation of HV system and LV powernet (LV123-408)

7.5 高压系统与低压电网的电位分离(LV123-408)

Note: Bibliographic references: IEC 60747, IEC 61558, IECQ

注：参考书目: IEC 60747, IEC 61558, IECQ

For testing, see Section "Test: Potential separation of HV system and LV powernet"

有关测试，请参阅“测试：高压系统和低压电网的电位分离”一节。

In principle, the HV system and the HV components shall be designed as galvanically separated from the LV powernet and the vehicle ground.

原则上，高压系统和高压元件应设计成与低压电网、车辆接地电路绝缘。

The HV potentials of an HV component shall be designed as isolated from the LV powernet and from the vehicle ground. The isolation shall conform at least to the requirements for the base insulation; see Section "Insulation coordination".

高压元件的高压电位应被设计成与低压电网、接地车辆绝缘。绝缘至少应符合基础绝缘的要求；参见“绝缘协调”一节。

For the isolation resistance, the requirements in accordance with Section "Isolation resistance" shall be complied with.

绝缘电阻应与“绝缘电阻”一节的要求一致。

The coupling of electric energy from HV potentials into LV circuits shall only be carried out in a galvanically separated manner.

从高压电位到低压电路的电能耦合只能以电隔离的方式进行。

The coupling of electrical signals from HV potentials into LV circuits shall only be carried out in a galvanically separated manner.

从高压电位到低压电路的电能耦合只能以电隔离的方式进行。

High-impedance connection of an HV potential, e.g. for measuring circuits or symmetrizing circuits, is only permissible to vehicle ground. The isolation resistance shall not fall below the required value. The symmetrizing circuit shall be specified by the supplier and agreed upon with the OEM.

高压电势的高阻抗连接，例如测量电路或对称电路，只允许车辆接地。绝缘电阻不得低于要求值。对称电路应由供应商指定并与原始设备制造商协定。

Note: Requirements for isolation-bridging parts are given in Section "Isolation-bridging parts".

注：桥-接部件的绝缘要求在“绝缘-桥接件”一节中被给出。

Parts of HV components that are used for galvanic separation and for which the requirements for an insulation (basic insulation, double or reinforced insulation) in accordance with Section "Insulation coordination" apply, shall be selected based on applicable standards.

应根据适用的标准选择用于电流分离且符合“绝缘协调”一节绝缘要求(基本绝缘、双重绝缘或强化绝缘)的高压部件。

Note 1: Requirements for transformers are specified in applicable parts of the IEC 61558 series of standards.

注1：IEC 61558系列标准的适用部分中规定了变压器的要求。

Note 2: Requirements for optocouplers are specified in IEC 60747-5-1 and in applicable parts of the series IEC 61558.

注2：IEC 60747-5-1和 IEC 61558系列的适用部分中规定了光电耦合器的要求。

Note 3: IECQ is a quality rating system for component elements in electronics and may be used for safety-relevant criteria.

注3：IECQ是电子元器件的质量评定系统，可用于与安全有关的标准。

7.6 Isolation resistance (LV123-418)

7.6 绝缘电阻 (LV123-418)

Note: Bibliographic references: ECE-R100, GB/T 18384.3, ISO 6469-1, ISO 6469-3, ISO/DIS 17409: 2013-09, SAE J1742, SAE J1766, SAE J2344, SAE J2578

注：参考书目：ECE-R100, GB/T 18384.3, ISO 6469-1, ISO 6469-3, ISO/DIS 17409: 2013-09, SAE J1742, SAE J1766, SAE J2344, SAE J2578

For testing, see Section "Test: Isolation resistance"

有关测试，请参阅“测试：绝缘电阻”一节。

The requirements for the isolation resistance shall be fulfilled by an HV component that is ready for operation, including all media required for operation, coolant.

绝缘电阻的要求应该由准备运行的高压组件来满足，包括操作所需的所有介质、冷却剂。
If an HV component consists of several subcomponents considerably higher isolation resistances shall be achieved for the individual subcomponents, if applicable, in order to guarantee the total resistance.

如果高压组件由多个子组件组成，则应为各个子组件（如适用）实现明显更高的绝缘电阻，以保证总电阻。
If several HV components are assembled inside a single housing, the requirement for isolation resistance shall be met for the assembly (e.g. inverter with integrated DC/DC converter HV/LV).

如果在单个外壳内组装了多个高压组件，则应满足组件的绝缘电阻要求（例如带有集成DC/DC变换器高压/低压的转换器）。

The requirements for the isolation resistance shall be complied with until the end of the specified service life (EOL).

在使用寿命(EOL)结束之前，应按规定遵守绝缘电阻的要求。

The requirements for the isolation resistance shall be complied with for the relevant worst-case ambient conditions of an HV component.

高压组件的相关最坏环境条件应符合绝缘电阻的要求。
The worst-case ambient conditions apply to the operating conditions of the HV component during driving operation. The following are examples of influencing factors for the worst-case ambient conditions:

最坏的环境条件适用于高压元件在驱动操作期间的操作条件。以下是最坏环境条件的影响因素例子：

· Climatic ambient conditions, e.g. condensing

· 气候环境条件，如凝结

· Unique operating conditions, e.g. operating temperature

· 独特的操作条件，例如操作温度

· Operating equipment, incl. Condensing

· 操作设备，包括冷凝

· Contact with fluids or chemicals, e.g. salt water, depending on the installation area and the IP degree of protection.

· 接触液体或化学品，如盐水，这取决于安装区域和IP保护程度。

The worst-case ambient conditions shall be specified by the supplier for each HV component and shall be agreed upon with the OEM.

最坏的环境条件应由供应商为每个高压部件指定，并应与原始设备制造商商定。

The isolation resistance of the HV component at BOL shall be specified by the supplier.

BOL高压元件的绝缘电阻应由供应商指定。

The required isolation resistance for HV components, including HV cables, applies to HV systems with the voltage levels in accordance with Table "HV voltage ranges".

高压元件，包括高压电缆所需的绝缘电阻适用于按表“高压电压范围”规定的电压等级的高压系统。

HV components including HV cables shall comply with the requirements for the isolation resistance in accordance with Table "Isolation resistances". In this context, the isolation resistance shall be measured in accordance with the test method in Section "Test: Isolation resistance".

高压元件(包括高压电缆)所需的绝缘电阻适用于按表“高压电压范围”规定的电压等级的高压系统。在这种情况下，绝缘电阻应按照“试验：绝缘电阻”一节中的试验方法进行测量。

The requirements for the isolation resistance shall be complied with in connection with the required test procedure. The isolation resistance shall be maintained as an

应遵守与所需试验程序相关的绝缘电阻要求。绝缘电阻应保持为
· isolation resistance between all connected HV contactings and vehicle ground or as a

· 全连接高压接触与车辆接地的绝缘电阻或作为一个

· parallel resistance resulting from the individual resistances between HV+ and vehicle ground, as well as HV and vehicle ground.

· 由高压+ 与车辆接地之间以及高压与车辆接地之间的单独电阻所产生的并联电阻。

Table: Isolation resistances

表：绝缘电阻

	Isolation resistance

绝缘电阻
	单位
	HV_1, HV_2a, HV_2b
	HV_3

	HV battery

高压电池


	MOhm
	1,5
	3,0

	All HV wiring harnesses (DC and AC HV circuits)

所有高压布线线束（直流和交流高压电路）
Independent HV power distribution unit

独立高压配电机组

DC connection box
	MOhm
	25
	50

	AC power supply wiring harness (vehicle inlet to on-board charger with galvanic separation)

交流电源线束(带电绝缘的车载充电器入口)
DC connection wiring harness
	MOhm
	75
	150

	All further HV components incl. on-board charger

所有其他高压元件包括车载充电器
	MOhm
	2,5
	5

	HV components of fuel cell systems, except FC stack

燃料电池系统的高压元件，FC堆除外
	MOhm
	2,5
	5

	The isolation resistances are minimum values that apply in connection with the described testing procedure and with the specified ambient conditions until the end of the specified service life (EOL)

直到指定的使用寿命结束为止, 绝缘电阻是与所描述的测试过程和指定的环境条件相关的最小值，。


For an FC stack, the requirements pertaining to isolation resistance shall be gathered from the OEM's requirements documentation.

对于FC堆栈，有关绝缘电阻的要求应从原始设备制造商的需求文档中收集。

The technical specifications regarding the safety and certification-relevant characteristics pertaining to the obligation for documentation for the topic "Isolation resistance" shall be documented by the supplier in accordance with Section "Safety and certification-relevant scopes HV" and shall be agreed upon with the OEM. Details on these characteristics shall be gathered from the OEM's requirements documentation.

关于安全和认证的技术规范与“绝缘电阻”主题的文件义务有关的特性应由供应商根据“安全和认证-相关范围高压”一节编制并与原始设备供应商协商一致。有关这些特性的详细信息应可以从原始设备供应商的需求文档中收集。

7.7 Insulation coordination (LV123-438)

7.7 绝缘配合 (LV123-438)

7.7.1 General (LV123-1623)

7.7.1 概述(LV123-1623)

Note: Bibliographic references: GB/T 18384.1, GB/T 18384.3, ISO 6469-1, ISO 6469-3, ISO/DIS 17409: 2013-09, SAE J1742, SAE 2344, SAE J2578

注：参考书目: GB/T 18384.1, GB/T 18384.3, ISO 6469-1, ISO 6469-3, ISO/DIS 17409: 2013-09, SAE J1742, SAE 2344, SAE J2578

For testing, see Section "Test: General, clearances and creepage distances and solid insulating materials" in Section "Test: Insulation coordination"

关于测试，请参阅“试验：绝缘配合”中的“试验：概述、间隙和爬电距离以及固体绝缘材料””一节。

Solid insulating materials, clearances, and creepage distances shall generally be defined by the supplier for the HV components. The requirements specified in this document for insulation coordination are minimum requirements which shall be taken into account by the supplier during design.

固态绝缘材料、间隙和漏电距离一般应由高压部件供应商确定。本文件中规定的绝缘配合要求是供应商在设计时应考虑的最低要求。

An HV component shall provide an appropriate isolation for the purpose of electrical safety. For this isolation (also designated isolation paths), the requirements for the insulation coordination shall be complied with in principle between live parts of the HV circuits and

为了电气安全的目的，高压元件应提供适当的绝缘。对于此电阻(也是指定的绝缘路径)，其对于绝缘配合的要求应与高压带电部分和一下部分一致。

· live parts of the galvanically separated HV circuits,

· 电绝缘高压电路的带电部分，

· live parts of the LV powernet, including 48 V powernet, e.g. measuring electronics, EMC filter, control unit

· 低压电力网的带电部分，包括48V的电力网，例如测量电子学，电磁兼容滤波器，控制单元

· accessible conductive parts of the HV component including fasteners,

· 可用的高压部件的导电部件，包括紧固件，

· vehicle ground, and

· 车辆地面，以及

· the protective conductor (PE), where applicable.

· 适用的保护导体(PE)。

Note: Requirements for functional insulation are not covered in this document.

注：本文件未涉及功能性绝缘的要求。

For accessible surfaces of housings or covers including those made of insulating material containing, for example, apertures or gaps, the following measures shall be taken for rating the insulation:

对于可用的外壳或盖子表面，包括例如含有孔或间隙的由绝缘材料制成的表面，应采取下列措施对绝缘进行评定：

· The surface shall be covered with a metal foil having contact with the surface.

· 表面应覆盖与表面接触的金属箔。

· The metal foil shall be pressed into such openings using test equipment appropriate to the degree of protection specified in Section "Protection against direct contact".

· 应使用与“防止直接接触”一节规定的保护程度相适应的试验设备将金属箔压入此类开口。

The requirements for the design of

以下的设计要求

· clearances and creepage distances,

· 间隙和爬电距离，

· rated voltages for insulation coordination, and

· 绝缘配合用额定电压，以及

· test voltages including withstand voltage test

· 试验电压，包括耐压试验

shall be fulfilled in accordance with Section "Insulation coordination for connection to external electric power supply" or Section "Insulation coordination without connection to external electric power supply".

应按照 “外部电源连接的绝缘配合” 或 “不连接外部电源的绝缘配合” 一节执行。
Note: IEC 60664-1 contains specifications for insulation coordination, solid insulating materials, clearances and creepage distances.

注: .IEC60664-1包含对绝缘配合、固体绝缘材料、间隙和爬电距离的规范.

Operating and ambient conditions

操作和环境条件

The insulation of an HV component shall be designed for the operating and ambient conditions and until the end of the specified service life (EOL); see Section "Installation areas and ambient conditions".

高压元件的绝缘应为操作和环境条件而设计，直到规定的使用寿命(EOL)结束为止；见“安装区域和环境条件”一节。

Major ambient conditions are listed below:

主要环境条件如下：

· Clearances

· 电气间隙

· Air pressure

· 气压

· Temperature, in the event of major changes

· 在发生重大变化时的温度

· Mechanical loads, vibration, forces

· 机械载荷、振动、力

· Creepage distances

· 爬电距离

· Pollution

· 污染

· Relative humidity

· 相对湿度

· Condensation

· 冷凝

· Solid insulations

· 固体绝缘

· Temperature.

· 温度

Altitude

高度

Unless otherwise specified by the OEM, an altitude of up to 4000 m above sea level applies to the design of the HV component for all operating modes including driving operation and operation with an external electric power supply. For other specifications of the altitude, see OEM's requirements documentation, if applicable.

除非原始设备供应商另有规定，海拔4000米的高度适用于所哟运行方式的高压元件包括驱动操作和使用外部电源的操作。有关高度的其他规格，如果适用的话请参阅原始设备制造商的要求文件。

Pollution degree

污染程度

When selecting the pollution degree, internal and external factors shall be taken into account:

在选择污染程度时，应考虑到内部和外部因素：

· Internal factors: e.g. abrasion

· 内部因素：例如磨损

· External factors: e.g. condensation, see IP degree of protection in accordance with Section "Installation areas and ambient conditions".

· 外部因素：例如冷凝，请参阅根据“安装区域和环境条件”一节规定的IP保护程度。

Note: IEC 60664-3 specifies different measures for the protection against pollution.

注：IEC 60664-3规定了不同的防污染措施.

For HV components with the degree of protection IP6K9K in accordance with ISO 20653, at least pollution degree 2 in accordance with IEC 60664-1 shall be used if there are no internal factors.

对于符合ISO20653的防护等级为IP6K9K的高压部件，如果没有内部因素，则应至少使用符合IEC606641的2级污染等级。

For HV components with a degree of protection less than IP6K9K in accordance with ISO 20653, at least pollution degree 3 in accordance with IEC 60664-1 shall be used.

对于符合ISO20653的防护等级为IP6K9K的高压部件，至少应使用符合 IEC 60664-1 的3级污染等级。

The degree of pollution shall be specified by the supplier and agreed upon with the OEM.

污染程度应由供应商指定并与原始设备供应商协定。

Electrical field

电场

The design of the insulation coordination shall always be based on inhomogeneous fields.

绝缘配合的设计应始终基于非均匀场。

Operating voltage

工作电压

When an operating voltage of the HV system or of the DC HV circuit is relevant for the rating of solid insulating materials, clearance and creepage distances, the maximum operating voltage shall be selected as operating voltage in accordance with Table "HV voltage ranges". 

当高压系统或直流高压电路的工作电压与固体绝缘材料、电气间隙和漏电距离的额定值有关时，应根据表“高压电压范围”，选择最大的工作电压。

The test voltages for the withstand voltage in accordance with Table "Test voltages withstand voltage - for connection to external electric power supply" or Table "Test voltages withstand voltage - without connection to external electric power supply" shall be taken into account.

应考虑耐受电压的试验电压是否符合表 “试验电压耐受电压-外部电源连接” 或表 “试验电压耐受电压-不连接外部电源”。
If different operating or rated voltages than those specified in this document are used for an HV component, such voltages shall be taken into account by the supplier in the design and reported to the OEM.

如果高压元件中使用了与此文件中规定的不同的工作电压或额定电压，则供应商在设计时应考虑到这些电压，并报告给原始设备制造商。

Taking account of different HV circuits and connection to an external electric power supply

考虑到不同的高压电路和与外部电源的连接

If an HV component is connected to an HV circuit where the sub-circuits are galvanically connected with each other with different rated voltages, the requirements for the circuit with the more stringent requirements for insulation coordination shall be complied with. The indication of the sub-circuits which are assigned to the HV component shall be gathered from the OEM's requirements documentation.

如果高压元件连接至高压电路，且其子电路以不同额定电压进行电流相互连接时，则应遵守具有更严格绝缘配合要求的电路要求。分配给高压元件的子电路的指示应从原始设备制造商的要求文件中收集。
Note: Also see voltage levels in accordance with Table "HV voltage ranges".

注：另见与表“高压电压范围”一致的电压等级。

When an HV component is connected to different HV circuits which are galvanically separated within the HV component, the requirements for the relevant circuits shall be complied with for insulation coordination. The indication of the HV circuits which are assigned to the HV component shall be gathered from the OEM's requirements documentation.

当高压元件连接到在高压元件内单独电绝缘的不同高压电路时，应满足相关电路的要求以进行绝缘配合。分配给高压元件的高压电路的指示应从原始设备制造商的要求文件中收集。
In the design of the insulation coordination of the HV component, the following individual use cases shall be taken into account:

在设计高压部件绝缘配合时，应考虑到下列个别使用情况：

· Operation of the HV system with connection to an external electric power supply

· 与外部电源连接的高压系统的运行

· Operation of the HV system exclusively without connection to an external electric power supply.

· 只运行高压系统，而不与外部电源连接。

The use cases for operation with or without a connection to an external electric power supply shall be gathered from the OEM's requirements documentation.

连接外部电源或不连接外部电源的操作用例应从原始设备制造商的需求文档中收集。

HV components assigned to different supply circuits for operation at an external electric power supply shall fulfill the more stringent requirements.

分配给不同供电电路以在外部电源操作的高压部件应满足更严格的要求。

7.7.2 Clearances (LV123-1632)

7.7.2 电气间隙 (LV123-1632)

For testing, see Section "Test: General, clearances and creepage distances and solid insulating materials" in Section "Test: Insulation coordination"

关于测试，请参阅“试验：绝缘配合”中的“试验：综述、电气间隙、爬电距离和固体绝缘材料”一节。

Calculated clearances shall be rounded up the nearest value with an accuracy of 0,1 mm.

计算的间隙应四舍五入至最接近的值，精度为0.1mm。

The required minimum clearances do not take into account any operating and ambient conditions. Mechanical influences such as vibrations, in particular, as well as external forces can require larger clearances and shall therefore be taken into account by the supplier.

所需的最低电气间隙不考虑任何操作和环境条件因素。机械影响，如振动，特别是外部力量，可能需要更大的电气间隙，供应商因此应考虑到此因素。

The required clearances shall be adhered to irrespective of the pollution degree.

不论污染程度如何，均应遵守要求的电气间隙。

The required clearances represent minimum values for the basic insulation.

所需的电气间隙代表基本绝缘的最小值。

Minimum clearances for a double or reinforced insulation shall be designed for twice the value of the minimum clearance required for the basic insulation.

双绝缘或增强绝缘的最小电气间隙应设计为基本绝缘所需最小电气间隙值的两倍。

For clearances with altitudes other than 4000 m, the required minimum clearances shall be multiplied by the following factors:

对于高度不超过4000m的电气间隙，所需的最小电气间隙应乘以以下系数：

· 2000 m; factor 1/1,29

· 2000 m; 因素 1/1,29

· 3000 m; factor 1/1,13.

· 3000 m; 因素 1/1,13.

Irrespective of the specified altitude, a clearance shall be at least 1,2 mm.

不论指定高度如何，电气间隙应至少为12毫米。

The supplier shall indicate the design of the clearances of an HV component.

供应方应说明高压部件电气间隙的设计。

7.7.3 Creepage distances (LV123-1642)

7.7.3 爬电距离(LV123-1642)

For testing, see Section "Test: General, clearances and creepage distances and solid insulating materials" in Section "Test: Insulation coordination"

关于测试，请参阅“试验：绝缘协调”中的“试验：综述、电气间隙、爬电距离和固体绝缘材料”一节。

The required creepage distances represent minimum values for the basic insulation.

所需的爬电距离代表基本绝缘的最小值。

Minimum creepage distances for a double or reinforced insulation shall be designed for twice the value of the minimum creepage distances required for the basic insulation.

双绝缘或增强绝缘的最小爬电距离应设计为基本绝缘所需最小爬电距离值的两倍。

A creepage distance shall not be shorter than the corresponding clearance.

爬电距离不得小于相应的电气间隙。
If the design of the creepage distances deviates from the specifications in the following sections for specific electronics, e.g. printed circuits, the design shall comply with IEC 60664-1 or applicable parts of IEC 60664. Such a design and the applied standard shall be documented by the supplier and agreed upon with the OEM.

如爬电距离的设计与下列特定电子器件(如印刷电路)的规格不符，则设计应符合IEC 60664-1或IEC 60664的适用部分。该设计和应用标准应由供应商表制定并与原始设备制造商协定。

The design of the creepage distances of an HV component shall be reported by the supplier.

供应商应报告高压元件爬电距离的设计。

7.7.4 Solid insulating materials (LV123-1649)

7.7.4 固体绝缘材料 (LV123-1649)

For testing, see Section "Test: General, clearances and creepage distances and solid insulating materials" in Section "Test: Insulation coordination"

关于测试，请参阅“试验：绝缘协调”中的“试验：综述、电气间隙、爬电距离和固体绝缘材料”一节。

The solid insulating materials used for HV components shall be sufficiently voltage- proof.

用于高压元件的固体绝缘材料应具有足够的耐压性。

If no other requirements are specified in this document, the design of the solid insulating materials shall be in accordance with IEC 60664-1.

如本文件没有规定其他要求，则固体绝缘材料的设计应符合IEC 60664-1的标准。

Solid insulating materials shall be designed in accordance with the rated impulse voltages or rated overvoltages specified in the sections below and comply with the requirements for the withstand voltage in accordance with Table "Test voltages withstand voltage - for connection to external electric power supply" or Table "Test voltages withstand voltage - without connection to external electric power supply".

固体绝缘材料应按照以下各节规定的额定脉冲电压或额定过电压设计并符合表 “测试电压耐受电压-外部电源连接用” 或表 “测试电压耐受电压-不连接外部电源” 中对耐受电压的要求。
Solid insulating materials shall be selected in accordance with the following insulating material groups. These insulating material groups are formed according to the CTI values of the insulating materials:

应根据以下绝缘材料组选择固体绝缘材料。这些绝缘材料组根据绝缘材料的CTI值形成:
· Insulating material group I: 600 ≤ CTI

· 绝缘材料组 I: 600 ≤ CTI

· Insulating material group II: 400 ≤ CTI < 600

· 绝缘材料组 II: 400 ≤ CTI < 600

· Insulating material group IIIa: 175 ≤ CTI < 400

· 绝缘材料组 IIIa: 175 ≤ CTI < 400

· Insulating material group IIIb: 100 ≤ CTI < 175

· 绝缘材料组 IIIb: 100 ≤ CTI < 175

Note: The comparative tracking index (CTI) value is a comparative figure for tracking which is used to describe the quality of the insulating material, see IEC 60664-1.

注：比较跟踪指数(CTI)值是用于描述绝缘材料质量的跟踪比较数字，见IEC 60664-1.

Use of insulating materials of insulating group IIIb is not recommended. If such insulating materials are used, the required minimum creepage distances shall be multiplied by a factor of 1,6.

不建议使用IIIb组绝缘材料。如果使用这种绝缘材料，所需的最小爬电距离应乘以1，6。

7.7.5 Withstand voltage (LV123-455)

7.7.5 耐压 (LV123-455)

For testing, see Section "Test: Withstand voltage".

有关测试，请参阅“测试：耐压”一节。

Every HV component shall fulfill a sufficient level of withstand voltage for the required isolation / isolation paths in accordance with Section "General" in Section "Insulation coordination".

每个高压元件应满足足够的耐压水平，以满足所需的绝缘/绝缘路径，符合“绝缘配合”一节中“综述”一节的规定。

In the case of double or reinforced insulation, the test voltage shall be selected greater by a factor of 2 compared with the value for the basic insulation.

在双重绝缘或加强绝缘的情况下，与基本绝缘值相比，试验电压应选择大于其2倍的电压值。

 For the design of the HV components, at least the required test voltages in accordance with Section "Insulation coordination for connection to external electric power supply" or Section "Insulation coordination without connection to external electric power supply" shall be used.

对于高压组件的设计，应至少按照 “外部电源连接绝缘配合” 或 “不连接外部电源的绝缘配合” 一节要求使用所需的测试电压。
The HV components shall be designed such that they withstand the test voltages in accordance with Table "Test voltages withstand voltage - for connection to external electric power supply" or Table "Test voltages withstand voltage - without connection to external electric power supply" for all specified tests without modification of the component, e.g. by removing parts.

高压组件的设计应确保其能够承受表“试验电压耐压-用于连接外部电源”或表“试验电压耐压-不连接外部电源”中规定的所有试验的试验电压，而无需对组件进行修改，例如拆卸组件。
7.7.6 Insulation coordination for connection to an external electric power supply (LV123-1656)

7.7.6 与外部电源连接的绝缘配合(LV123-1656)

7.7.6.1 General (LV123-1657)

7.7.6.1综述(LV123-1657)

For the connection to an external electric power supply, a distinction is made between the following supply circuits, see Figure "Sample system overview BEV, PHEV - Connection to external DC power supply switched on" and Figure "Sample system overview BEV, PHEV - Connection to external DC power supply switched on":示例系统概述Bev，PHEV-外部直流电源的连接接通

对于外部电源的连接，以下电源电路之间的区别见图 “示例系统概述 BEV、PHEV -连接外部直流电源开启” 和图 “示例系统概述 BEV、PHEV -连接外部直流电源开启”：
· AC power supply circuit

· 交流电源电路

· DC power supply circuit

· 直流电源电路

· DC interconnection circuit, see Figure "Sample system overview BEV, PHEV - Connection to external DC power supply off".

· 直流互连电路，见图“示例系统概述 BEV，PHEV -连接外部直流电源关闭”
Note: The requirements pertaining to insulation coordination are different for the DC power supply circuit and the DC interconnection circuit for the following reason.

注：对直流电源电路和直流互连电路的绝缘配合要求不同，原因如下。

When the switching equipment for DC supply is switched off, the DC power supply circuit is divided into two galvanically separated circuits, the DC interconnection circuit and the DC HV circuit. When the switching equipment for DC supply is switched on, the DC interconnection circuit forms a sub-circuit of the DC power supply circuit.

当直流电源的开关设备关闭时，直流电源电路被分为两个电流绝缘电路，即直流互连电路和直流高压电路。当用于直流电源的开关设备开启时，直流互连电路形成直流电源电路的子电路。

The assignment of HV components to the different supply circuits shall be gathered from the OEM's requirements documentation.

应根据原始设备制造商的需求文件收集高压元件在不同电源电路中的分配。
The requirements for the insulation coordination for connection to an external electric power supply are specified in the following sections:

关于连接外部电源的绝缘配合要求见下列各节：
· HV components assigned to AC power supply circuits, see Section "Insulation coordination for AC and DC power supply circuits"

· 分配给交流电源电路的高压元件，见“交流和直流电源电路绝缘配合”一节。

· HV components assigned to DC power supply circuits excluding the DC interconnection circuit, see Section "Insulation coordination for AC and DC power supply circuits"

· 分配给直流电源电路的高压元件不包括直流互连电路，见“交流和直流电源电路的绝缘配合”一节。

· HV components assigned to the DC interconnection circuit, see Section "Insulation coordination for DC interconnection circuit".

· 分配给直流互连电路的高压元件，见“直流互连电路绝缘配合”一节。

7.7.6.2 Insulation coordination for AC and DC power supply circuits (LV123-1662)

7.7.6.2交流和直流电源电路的绝缘配合 (LV123-1662)

The following requirements for insulation coordination shall be fulfilled for HV components intended for the operation of the HV system with connection to an external electric power supply.

对于用于与外部电源相连的高压系统运行的高压元件，应满足以下绝缘协调要求。

These requirements shall be fulfilled for any type of external electric power supply such as AC or DC power supply circuits.

任何类型的外部电源，如交流或直流电源电路，均应满足这些要求。

Note: For HV components that are also assigned to the DC interconnection circuit, the requirements are specified in Section "Insulation coordination for DC interconnection circuit".

注：对于也分配给直流互连电路的高压组件，其要求见 “直流互连电路绝缘配合” 一节。
Rated voltage

额定电压

For the design of the insulation coordination of an HV component, a rated impulse voltage of 2500 V shall be applied according to overvoltage category II in accordance with IEC 60664-1.

在高压元件绝缘配合的设计中，应按照IEC60664-1的规定，根据II类过压，施加2500 V的额定脉冲电压。

In the design of the insulation coordination of an HV component connected to the AC or DC power supply circuit, the rated voltages in accordance with Table "Rated voltages insulation coordination - for connection to an external electric power supply" shall be taken into account for the basic insulation.

在设计与交流或直流电源电路连接的高压元件的绝缘配合时，其基本绝缘应考虑表“额定电压绝缘配合-用于连接外部电源”种规定的额定电压。

Table: Rated voltages insulation coordination - for connection to an external electric power supply

表：额定电压绝缘配合-用于连接外部电源

	Rated voltages Insulation coordination


	Unit
	HV_1
	HV_2a HV_2b
	HV_3

	Overvoltage (transient overvoltage, peak voltage) a
	V pk
	2500
	2500
	2500

	Long-term stresses (rated insulation voltage) b
	V pk
	250
	500
	800

	Note: The specifications apply to basic insulation

	a Application for the design of clearances and solid insulating materials

b Application for the design of creepage distances

	额定电压绝缘协调
	单位
	高压_1
	高压_2a 高压_2b
	高压_3

	过电压 (暂态过电压，峰值电压) a
	V pk
	2500
	2500
	2500

	长期压力 (额定绝缘电压) b
	V pk
	250
	500
	800

	注：本规范适用于基本绝缘。

	a 电气间隙和固体绝缘材料设计的申请

b 爬电距离设计的申请


Clearances and creepage distances - AC power supply circuit

电气间隙和爬电距离-交流电源电路

An HV component which is assigned to the AC power supply circuit shall, for this circuit, comply with the requirements for the minimum clearances and creepage distances for basic insulation in accordance with Table "Minimum clearance and creepage distances for AC power supply circuit".

对于此电路，分配给交流电源的高压元件应符合表“交流电源电路的最小电气间隙和爬电距离”中的基本绝缘的最小电气间隙和爬电距离的要求。

Table: Minimum clearance and creepage distances for AC power supply circuit

表：交流电源电路的最小电气间隙和爬电距离

	Voltage a
rms value V a.c. (rms)
	Minimum clearances b
mm
	Minimum creepage distances mm

	
	
	Pollution degree

	
	
	2
	3

	
	
	Insulating material group

	
	
	I
	II
	IIIa
	I
	II
	IIIa

	250
	2,0
	2,0
	2,0
	2,5
	3,2
	3,6
	4,0

	Note 1: The specifications for the minimum values of clearances and creepage distances apply to basic insulation.

Note 2: The specifications apply to rated voltages of single-phase or multiphase external electric power supplies of 250 V a.c. (rms) and 230 V a.c. (rms) / 400 V a.c. (rms).

	a Rated insulation voltage according to the maximum rms value of the operating voltage to earth.

b The specifications apply to an altitude of 4000 m.


	电压 a
rms 值 V a.c. (rms)
	最小电气间隙 b
mm
	最小爬电距离 mm

	
	
	污染程度

	
	
	2
	3

	
	
	绝缘材料组

	
	
	I
	II
	IIIa
	I
	II
	IIIa

	250
	2,0
	2,0
	2,0
	2,5
	3,2
	3,6
	4,0

	注1：电气间隙和爬电距离的最小值的规范适用于基本绝缘。

注 2: 本规范适用于250V a.c. (均方根)和230V a.c. (均方根)/ / 400 V a.c. (均方根)单相或多相外部电源的额定电压。

	a 根据运行电压对地的最大均方根值而定的额定绝缘电压。

b 这些规格适用于4000米的高度。


Clearances and creepage distances - DC HV circuit and DC power supply circuit

电气间隙和爬电距离-直流高压电路和直流电源电路

An HV component which is assigned

高压元件被分配给

· to the DC HV circuit, or

· 直流高压电路，或

· to the DC power supply circuit

· 直流电源电路

shall, for this circuit, comply with the requirements for the minimum clearances and creepage distances for basic insulation in accordance with Table "Minimum clearances and creepage distances for DC power supply circuit".

对于该电路，应符合表 “直流电源电路的最小电气间隙和爬电距离” 中基本绝缘的最小电气间隙和爬电距离要求。
Table: Minimum clearances and creepage distances for DC power supply circuit

表：直流电源电路最小电气间隙和爬电距离

	Voltage level a
	Minimum clearances b mm
	Minimum creepage distances mm

	
	
	Pollution degree

	
	
	2
	3

	
	
	Insulating material group

	
	
	I
	II
	IIIa
	I
	II
	IIIa

	HV_1
	2,0
	2,0
	2,0
	2,5
	3,2
	3,6
	4,0

	HV_2a, HV_2b
	2,0
	2,5
	3,6
	5,0
	6,3
	7,1
	8,0

	HV_3
	2,0
	4,0
	5,6
	8,0
	10,0
	11,0
	12,5

	Note: The specifications for the minimum values of clearances and creepage distances apply to basic insulation

	a Voltage level according to Table "HV voltage ranges"

b The specifications apply to an altitude of 4000 m.

	电压等级 a
	最小电气间隙 b mm
	最小爬电距离 mm

	
	
	污染程度

	
	
	2
	3

	
	
	绝缘材料组

	
	
	I
	II
	IIIa
	I
	II
	IIIa

	高压_1
	2,0
	2,0
	2,0
	2,5
	3,2
	3,6
	4,0

	高压_2a, 高压_2b
	2,0
	2,5
	3,6
	5,0
	6,3
	7,1
	8,0

	高压_3
	2,0
	4,0
	5,6
	8,0
	10,0
	11,0
	12,5

	注：电气间隙和爬电距离最小值的规范适用于基本绝缘。

	a 按“高压电压范围”表划分的电压等级

b 这些规格适用于4000米的高度。

	


Test voltages

试验电压
The HV components connected to the AC or DC power supply circuit shall be designed for the required test voltages in accordance with Table "Test voltages withstand voltage - for connection to external electric power supply".

连接交流或直流电源电路的高压组件应根据表 “试验电压耐受电压-用于连接外部电源”的要求测试电压进行设计。
Table: Test voltages withstand voltage - for connection to external electric power supply

表：试验电压耐受压-用于连接外部电源

	Parameter
	Unit
	HV_1
	HV_2a HV_2b
	HV_3

	Test voltage for isolation resistance HV components excluding HV cables
	V d.c.
	500
	500
	1000

	Test voltage for isolation resistance of pre-assembled HV cables

(see SAE J1742)
	V d.c.
	1000
	1000
	1000

	Test voltage for withstand voltage HV components including pre- assembled HV cables with basic insulation
	V a.c. (rms) V d.c.
	1500

2150
	1500

2150
	1500

2150

	Test voltage for withstand voltage HV components including pre- assembled HV cables with reinforced/double insulation
	V a.c. (rms) V d.c.
	3000

4300
	3000

4300
	3000

4300

	参数 
	单位
	高压_1
	高压_2a 高压_2b
	高压_3

	绝缘电阻高压元件的测试电压不包括高压电缆。
	V d.c.
	500
	500
	1000

	预装高压电缆绝缘电阻的测试电压(见 SAE J1742)。
	V d.c.
	1000
	1000
	1000

	耐压高压元件包括带基本绝缘的预装高压电缆的试验电压。
	V a.c. (rms) V d.c.
	1500

2150
	1500

2150
	1500

2150

	耐压高压元件包括预组装的加强型/双绝缘高压电缆的试验电压。
	V a.c. (rms) V d.c.
	3000

4300
	3000

4300
	3000

4300


7.7.6.3 Insulation coordination for DC interconnection circuit (LV123-1674)

7.7.6.3直流互连电路的绝缘配合 (LV123-1674)

The following requirements for insulation coordination shall be fulfilled for HV components that are intended for the operation of the HV system with connection to an external DC power supply and that are assigned to the DC interconnection circuit.

对于拟用于高压系统运行且连接外部直流电源并被分配给直流互连电路的高压组件，应满足以下绝缘协调要求。
Rated voltage

额定电压

For the design of the insulation coordination of an HV component, a rated impulse voltage of 2500 V shall be applied according to overvoltage category II in accordance with IEC 60664-1.

在高压元件绝缘配合的设计中，应按照IEC60664-1的规定，根据II类过压，施加2500 V的额定脉冲电压。

In the design of the insulation coordination of an HV component connected to the DC interconnection circuit, the rated voltages in accordance with Table "Rated voltages insulation coordination - DC interconnection circuit" shall be taken into account for the basic insulation.

在设计连接直流互连电路高压元件的绝缘配合时，其基本绝缘应考虑表“额定电压绝缘配合-直流互连电路”规定的额定电压。

Table: Rated voltages insulation coordination - DC interconnection circuit

表：额定电压绝缘配合-直流互连电路

	Rated voltages Insulation coordination
	Unit
	Maximum voltage - External DC supply

	
	
	500 V d.c.
	1000 V d.c.

	Overvoltage (transient overvoltage, peak voltage) a
	V pk
	2500
	2500

	Long-term stresses (rated insulation voltage) b
	V pk
	500
	1000

	Note: The specifications apply to basic insulation

	a Application for the design of clearances and solid insulating materials

b Application for the design of creepage distances

	额定电压绝缘配合
	单位
	最大电压——外部直流供电

	
	
	500 V d.c.
	1000 V d.c.

	过电压 (瞬态过电压、峰值电压。) a
	V pk
	2500
	2500

	长期压力 (额定绝缘电压) b
	V pk
	500
	1000

	注：本规范适用于基本绝缘。

	a 电气间隙和固体绝缘材料设计的申请

b 爬电距离设计的申请


Clearances and creepage distances - DC interconnection circuit

电气间隙和爬电距离-直流互连电路

An HV component which is assigned to the DC interconnection circuit shall, for this circuit, comply with the requirements for the minimum clearances and creepage distances for basic insulation in accordance with Table "Minimum clearance and creepage distances for DC interconnection circuit".

对于该电路中分配给直流互连电路的高压元件应符合表“直流互连电路的最小电气间隙和爬电距离”中对基本绝缘的最小电气间隙和爬电距离要求。

Table: Minimum clearances and creepage distances for DC interconnection circuit

表：直流互连电路的最小电气间隙和爬电距离

	Maximum voltage
External DC supply a
V d.c.
	Minimum clearances b mm
	Minimum creepage distances mm

	
	
	Pollution degree

	
	
	2
	3

	
	
	Insulating material group

	
	
	I
	II
	IIIa
	I
	II
	IIIa

	500
	2,0
	2,5
	3,6
	5,0
	6,3
	7,1
	8,0

	1000
	2,0
	5,0
	7,1
	10,0
	12,5
	14,0
	16,0

	Note: The specifications for the minimum values of clearances and creepage distances apply to basic insulation.

	a Maximum expected continuous voltage during connection to an external DC supply

b The specifications apply to an altitude of 4000 m.

	最高电压

外部直流电源 a
V d.c.
	最小电气间隙 b mm
	最小爬电距离 mm

	
	
	污染程度

	
	
	2
	3

	
	
	绝缘材料组

	
	
	I
	II
	IIIa
	I
	II
	IIIa

	500
	2,0
	2,5
	3,6
	5,0
	6,3
	7,1
	8,0

	1000
	2,0
	5,0
	7,1
	10,0
	12,5
	14,0
	16,0

	注：电气间隙和爬电距离最小值的规格适用于基本绝缘。

	a 与外部直流电源连接时的最大预期连续电压

b 这些规格适用于4000米的高度。


Test voltages

试验电压

HV components connected to the DC interconnection circuit shall be designed for the required test voltages in accordance with Table "Test voltages withstand voltage - DC interconnection circuit".

连接到直流互连电路的高压元件应按照表“试验电压耐压-直流互连电路”为所要求的试验电压设计。

Table: Test voltages withstand voltage - DC interconnection circuit

表：试验耐压-直流互连电路

	Parameter
	Unit
	Maximum voltage - External DC supply

	
	
	500 V d.c.
	1000 V d.c.

	Test voltage for isolation resistance HV components including HV cables
	V d.c.
	1000
	1000

	Test voltage for withstand voltage HV components including pre- assembled HV cables with basic insulation
	V a.c. (rms) V d.c.
	1500

2150
	1500

2150

	Test voltage for withstand voltage HV components including pre- assembled HV cables with reinforced/double insulation
	V a.c. (rms) V d.c.
	3000

4300
	3000

4300

	参数
	单位
	最大电压-外部直流电源

	
	
	500 V d.c.
	1000 V d.c.

	绝缘电阻高压组件（包括高压电缆）的试验电压
	V d.c.
	1000
	1000

	耐压高压元件包括带基本绝缘的预装高压电缆的试验电压。
	V a.c. (rms) V d.c.
	1500

2150
	1500

2150

	耐压高压元件包括预组装的加强型/双绝缘高压电缆的试验电压。
	V a.c. (rms) V d.c.
	3000

4300
	3000

4300


7.7.7 Insulation coordination without connection to external electric power supply (LV123-1686)

7.7.7 不与外部电源连接的绝缘配合(LV123-1686)

The following requirements for insulation coordination shall be fulfilled for HV components intended for the operation of the HV system without connection to an external electric power supply. These requirements shall be fulfilled for HV components operated with AC or DC operating voltages.

对用于不与外部电源连接的高压系统运行的高压元件，应满足下列绝缘协调要求。在交流或直流工作电压下操作的高压元件应满足这些要求。

Rated voltage

额定电压

In the design of the insulation coordination of an HV component connected to the DC HV circuit, the rated voltages in accordance with Table "Rated voltages insulation coordination - without connection to an external electric power supply" shall be taken into account for the basic insulation.

在设计与直流高压电路连接的高压元件的绝缘配合时，其基本绝缘应考虑到表 “额定电压绝缘配合-不连接外部电源” 中规定的额定电压。
Table: Rated voltages insulation coordination - without connection to an external electric power supply

表：额定电压绝缘配合-不与外部电源连接

	Rated voltages Insulation coordination
	Unit
	HV_1
	HV_2a, HV_2b
	HV_3

	Overvoltage (transient over- voltage, peak voltage) a, b
	V pk
	800
	800
	1500

	Long-term stresses (rated insulation voltage) c
	V pk
	250
	500
	800

	Note: The specifications apply to the basic insulation

	a Application for the design of clearances and solid insulating materials

b Specifications derived from maximum rated voltages of semiconductors and from the series of preferred values for overvoltages; see IEC 60664-1

c Application for the design of creepage distances

	额定电压绝缘配合
	单位
	高压_1
	高压_2a, 高压_2b
	高压_3

	过电压 (暂态过电压，峰值电压)  a, b
	V pk
	800
	800
	1500

	长期压力 (额定绝缘电压) c
	V pk
	250
	500
	800

	注：本规范适用于基本绝缘。

	a 电气间隙和固体绝缘材料设计的申请

b 根据半导体最大额定电压和一系列过电压优先值所得出的规格；见IEC 60664-1

c 爬电距离设计的申请


Clearances and creepage distances

电气间隙和爬电距离
An HV component which is assigned to a DC HV circuit shall, for this circuit, comply with the requirements for the minimum clearances and creepage distances for basic insulation in accordance with Table "Minimum clearance and creepage distances for DC HV circuit".

对于此电路，分配给直流高压电路的高压元件应符合表“直流高压电路的最小电气间隙和爬电距离”中的基本绝缘的最小电气间隙和爬电距离的要求。

Table: Minimum clearances and creepage distances for DC HV circuit

表：直流高压电路的最小电气间隙和爬电距离

	Voltage level a
	Minimum clearances b
mm
	Minimum creepage distances mm

	
	
	Pollution degree

	
	
	2
	3

	
	
	Insulating material group

	
	
	I
	II
	IIIa
	I
	II
	IIIa

	HV_1
	1,2
	1,3
	1,8
	2,5
	3,2
	3,6
	4,0

	HV_2a, HV_2b
	1,2
	2,5
	3,6
	5,0
	6,3
	7,1
	8,0

	HV_3
	1,2
	4,0
	5,6
	8,0
	10,0
	11,0
	12,5

	Note: The specifications for the minimum values of clearances and creepage distances apply to basic insulation.

	a Voltage level according to Table "HV voltage  ranges"

b The specifications apply to an altitude of 4000  m.

	电压等级a
	最小电气间隙 b
mm
	最小爬电距离 mm

	
	
	污染程度

	
	
	2
	3

	
	
	绝缘材料组

	
	
	I
	II
	IIIa
	I
	II
	IIIa

	高压_1
	1,2
	1,3
	1,8
	2,5
	3,2
	3,6
	4,0

	高压_2a,高压_2b
	1,2
	2,5
	3,6
	5,0
	6,3
	7,1
	8,0

	高压_3
	1,2
	4,0
	5,6
	8,0
	10,0
	11,0
	12,5

	注：电气间隙值和爬电距离的最小值规格适用于基本绝缘。

	a 按“高压电压范围”表划分的电压等级

b 这些规格适用于4000米的高度。


Test voltages

测试电压

The HV components connected to DC HV circuits shall be designed for the required test voltages in accordance with Table "Test voltages withstand voltage - without connection to external electric power supply".

连接至直流高压电路的高压组件应根据 “试验电压耐受电压-无外部电源连接” 表的设计所需的测试电压。    
Table: Test voltages withstand voltage - without connection to external electric power supply

表：耐压试验电压-不与外部电源连接

	Parameter
	Unit
	HV_1
	HV_2a HV_2b
	HV_3

	Test voltage for isolation resistance HV components excluding HV cables
	V d.c.
	500
	500
	1000

	Test voltage for isolation resistance of pre-assembled HV cables

(see SAE J1742)
	V d.c.
	1000
	1000
	1000

	Test voltage for withstand voltage HV components including pre-assembled HV cables with basic insulation
	V a.c. (rms)

V d.c.
	1000

1450
	1000

1450
	1000

1450

	Test voltage for withstand voltage HV components including pre-assembled HV cables with reinforced/double insulation
	V a.c. (rms)

V d.c.
	2000

2900
	2000

2900
	2000

2900

	参数
	单位
	高压_1
	高压_2a 高压_2b
	高压_3

	绝缘电阻高压组件（不包括高压电缆）的试验电压
	V d.c.
	500
	500
	1000

	预装高压电缆绝缘电阻的试验电压

(见SAE J1742)
	V d.c.
	1000
	1000
	1000

	耐压高压元件包括带基本绝缘的预装高压电缆的试验电压。
	V a.c. (rms)

V d.c.
	1000

1450
	1000

1450
	1000

1450

	耐压高压元件包括预组装的加强型/双绝缘高压电缆的试验电压。
	V a.c. (rms)

V d.c.
	2000

2900
	2000

2900
	2000

2900


7.8 Residual voltage (LV123-1697)

7.8 残余电压(LV123-1697)

For testing, see Section "Test: Residual voltage"

有关测试，请参阅“测试：残余电压”一节。

When the HV system is shutoff, all controlled HV components shall switch off the load current or activate the load-free state. The signaling for the shut-off of the HV system shall be gathered from the OEM's requirements documentation.

当高压系统关闭时，所有被控制的高压元件应关闭负载电流或激活无负载状态。高压系统关闭的信号应从原始设备制造商的要求文件中收集。

Note: After the HV system is shut off, the state "low voltage", i.e. voltages below the lower limits for voltage class B, is set by means of a discharge; see Sections "Voltage class", "Active discharge" and "Passive discharge".

注：高压系统关闭后，状态“低压”，即低于B类电压下限的电压，是通过放电来设定的。参见“电压级”、“有源放电”和“无源放电”一节。

When the HV system is shut off, HV components shall fulfill the following requirements pertaining to residual voltage:

高压系统关闭时，高压元件应满足下列有关残余电压的要求：

· A voltage shall permanently lie below a specified voltage limit. The voltage limit shall be below voltage class B. The voltage limit shall be gathered from the OEM's requirements documentation.

· 电压应永久低于规定的电压限制。电压限制应低于B类电压。电压限制应从原始设备制造商的要求文件中收集。

· An AC voltage shall not occur.

· 不得发生交流电压。

HV components shall comply with the required voltage values between the following potentials:

高压元件应符合下列电位之间所需的电压值：

· Between HV potentials of HV contacting points

· 高压接触点的高压电位之间

· Between every HV potential of an HV contacting and electrical ground

· 高压触点和电气接地的每个高压电位之间

· Between each HV potential and accessible conductive parts of the HV component.

· 在高压组件的每个高压电位和可接触导电部件之间。
These requirements pertaining to a residual voltage shall also be fulfilled under the following conditions:

关于剩余电压的要求也应在下列情况下被满足：

· The HV component is not installed in the vehicle or connected to an HV circuit

· 高压元件未安装在车上或连接到高压电路上。

· The removed HV component is connected to the LV supply.

· 移除的高压元件被连接到低压电源。

sources with stored energy or stored residual energy caused by normal operation, that do not discharge operationally within < 5 s after their switch-off to a voltage below voltage class B, shall be switched off at all poles from the DC HV circuit.

正常运行时产生的储存能量或储存剩余能量，如果在切断至低于B 级电压以下的电压后不在<5s 范围放电，则其应在直流高压电路的所有电极上被关闭。
7.9 Active discharge (LV123-462)

7.9有源放电(LV 123-462)

Note: Bibliographic references: ISO 6469-3, SAE J1766

注：参考书目：ISO 6469-3，SAE J 1766

For testing, see Section "Test: Active discharge"

有关测试，请参阅“测试：有源放电”一节。

A circuit for active discharge is used for the rapid discharge of the capacitors on the DC HV circuit and the lowering of the DC HV voltage in a specified time and below a specified voltage.

用于直流高压电路上电容器快速放电的有源放电电路和在指定的时间和低于指定电压的情况下被降低的直流高压电压。

A circuit for active discharge, and the corresponding control measures, shall be provided for the HV components specified by the OEM.

应为原始设备制造商指定的高压元件提供有源放电电路和相应的控制措施。

The active discharge circuit shall be dimensioned in such a way that the specified total capacitance is discharged even at maximum operating voltage.

有源放电电路的尺寸应确保即使在最大工作电压下也能释放指定的总电容。
The active discharge shall lower the DC HV voltage to a voltage below 60 V d.c. in less than 5 s. If a shorter time is required for the active discharge, the time shall be gathered from the OEM's requirements documentation.

有源放电应在5s 以下将直流电压降低至低于60V D.C.的电压。如果需要较短的时间进行有源放电，则应从原始设备制造商的要求文档中收集时间。
In the design of the active discharge, the total capacitances of the X capacitors and the Y capacitors of the HV component and of the DC HV circuit to be discharged shall be taken into account.

在设计有源放电时，应考虑X 型电容器和高压元件的Y电容器以及要放电的直流高压电路的总电容。
An HV component shall discharge the total capacitance, which consists of its own capacitance plus the relevant additional capacitance of the HV system. Details on the relevant additional capacitance of the HV system shall be gathered from the OEM's requirements documentation.

高压元件应放电总电容，总电容由其自身的电容加上高压系统的相关寄生电容组成。有关高压系统的相关寄生电容的详细信息应从原始设备制造商的要求文件中收集。

For the design of the active discharge, all tolerances and delay times influencing the discharge time shall be taken into account. These include, for example, part tolerances, signal propagation times, switching times. The resulting tolerance range for the duration of discharge shall be reported by the supplier.

在设计有源放电时，应考虑所有影响放电时间的公差和延迟时间。这些包括，例如，部分公差，信号传播时间，开关时间。供应商应报告放电持续时间所产生的公差范围。

The functional capability of the active discharge function shall be monitored. In the event of a failure, a fault memory entry shall be set.

应监测有源放电功能的功能能力。 为防止故障，应设置故障诊断存储项。

The active discharge process shall be in effect every time the HV system is shut off.

每当高压系统关闭时，有源放电过程应有效。

The active discharge shall be functional in the event that the LV supply of the corresponding HV components fails.

在相应高压元件的低压电源出现故障时，有源放电应正常工作。

Further specifications regarding the activation of the active discharge shall be gathered from the OEM's requirements documentation.

有关激活有源放电的进一步规范应从原始设备制造商的要求文档中收集。

The circuit and the control measures for the active process shall be specified by the supplier and agreed upon with the OEM.

开源过程的电路和控制措施应由供应商指定并与原始设备制造商协定定。

7.10 Passive discharge (LV123-475)

7.10无源放电 (LV123-475)

For testing, see Section "Test: Passive discharge"

关于测试，请参阅“测试：无源放电”一节。

The circuit for passive discharge is used for the discharge of X capacitors on the DC HV circuit and the lowering of the DC HV voltage in a specified time below a defined voltage.

无源放电电路用于直流高压电路上X电容器的放电和在规定的时间内将直流高压电压降低到一定电压以下。

A passive discharge circuit shall be provided for every HV component that has an X capacitor with an energy content larger than 0,2 J.

应为具有 X 电容且能量含量大于0.2J 的每个高压组件提供无源放电电路。
The circuit for passive discharge shall be dimensioned in such a way that the X capacitor of the HV component is discharged even at the maximum operating voltage.

无源放电电路的尺寸应使高压元件的X电容器即使在最高工作电压下也能放电。

The circuit for passive discharge shall be dimensioned in such a way that during discharge the voltage at the DC HV contactings drops to a voltage below 60 V d.c.

无源放电电路的尺寸应确保直流高压触点放电期间电压降至60V D.C.以下。

The passive discharge shall be completed within a duration of 2 min. For systems with higher power or voltages above the HV_2b voltage level in accordance with Section "Voltage levels", a duration of up to 5 min for the passive discharge of an HV component may be specified; see OEM's requirements documentation.

无源放电应在2分钟内完成。根据“电压等级”一节，对于功率较高或电压高于HV_2b电压等级的系统，高压部件无源放电的持续时间可达5分钟；详见原始设备制造商的需求文档。

The requirements for the passive discharge shall be fulfilled for an individual HV component even when the component has been removed.

对于单个高压元件，即使部件已被移除，也应满足无源放电的要求。

The passive discharge shall be implemented with discharge resistors in the HV components. If other parts are intended to be used, they shall be specified by the supplier and agreed upon with the OEM.

无源放电应由高压元件中的放电电阻器实现。如欲使用其他部件，则应由供应商指定，并与原始设备制造商协定。

Passive discharge shall always be in effect. The passive discharge shall be independent of the LV supply of the HV component.

无源排放应始终有效。无源放电应与高压元件的低压电源无关。

In order to limit constant load during operation and prevent overloading of individual discharge circuits on the DC HV circuit, the design of the discharge circuit should be chosen in such a way that the specified passive discharge time for every HV component is complied with.

为了在运行过程中限制恒负荷，防止直流高压电路中个别放电回路的过载，应选择能使每个高压元件的规定无源放电时间均符合规定的放电电路设计。

7.11 X capacitors (LV123-485)

7.11 X电容器(LV123-485)

Note: Bibliographic references: IEC 60950-1

注：参考书目：IEC 60950-1

关于测试，请参阅“测试：X电容器”一节。

Note: Capacitors or RC combinations of class X are suitable for applications with special requirements pertaining to protection against thermal overload, see IEC 60384-14.

注：X类电容器或RC组合适用于与防热过载保护有关的特殊要求的应用，见IEC 60384-14。

X capacitors in DC HV circuits shall fulfill the following requirements:

直流高压电路中的X电容器应满足下列要求：

· The selected X capacitors shall be capacitors or RC combinations of class X in accordance with IEC 60384-14.

· 选定的X电容器应是符合IEC 60384-14的X类电容器或RC组合。

· X capacitors shall correspond to capacitors of class Y. These class Y capacitors shall have the same or a greater operating voltage as is required for class X capacitors.

· X电容器须与Y类电容器相对应。这类Y型电容器应与规定的X型电容器的运行电压相同或更大。

· X capacitors shall be qualified in accordance with the applicable requirements found in IEC 60384-1.

· X电容器应符合EC 60384-1中的适用要求.

Note: Further details on the design of capacitors or RC combinations of class X are specified in IEC 60950-1.

注：关于X类电容器或RC组合设计的更多细节见IEC 60950-1。

If X capacitors are built from multiple individual capacitors that are connected in series and qualified in accordance with the requirements found in IEC 60384-1, suitable measures shall be provided for to deal with the failure of one of these single capacitors due to a short or open circuit.

如果 X 电容器由多个单独的电容器组成，这些电容器串联连接，并符合 IEC60384-1规定的要求，则应采取适当措施处理由于短路或开路导致的其中一个单个电容器故障。
For the design of the X capacitors, the overvoltage category or the rated voltage in accordance with Section "Insulation coordination" shall be applied.

对于 X 型电容器的设计，应采用符合 “绝缘协调” 部分的过电压类别或额定电压。
For an HV component, the supplier shall carry out the design of X capacitors if these are required for the operation of the HV component.

对于高压元件，如果高压元件的运行需要X电容器，供应商应进行设计。

The selected values for the X capacitors shall be reported by the supplier.

供应商应报告X电容器的选定值。

The design of the X capacitors shall be specified by the supplier and agreed upon with the OEM.

X电容器的设计应由供应商指定并与原始设备制造商协定。

If safety and certification-relevant characteristics for the topic "Discharge in the event of a crash" are relevant, the technical specifications on the characteristics pertaining to the obligation for documentation for the X capacitor shall be documented by the supplier in accordance with Section "Safety and certification-relevant scopes HV" and agreed upon with the OEM.

如果有关 “碰撞时放电” 主题的安全和认证相关特性相关时，供应商应根据 “安全和认证相关范围高压” 一节记录与 X 电容文件记录的义务相关的特性技术规范，并与原始设备制造商达成一致。
Details on these characteristics shall be gathered from the OEM's requirements documentation.

有关这些特性的详细信息应从始设备制造商的需求文档中收集。

Note: For more information on safety and certification-relevant characteristics for the topic "Discharge in the event of a crash", see Section "Behavior in the event of a crash".

注：有关 “碰撞时的行为” 主题的安全和认证相关特征的详情，请参阅 “碰撞时的行为” 一节。
7.12 Y capacitors (LV123-492)

7.12 Y 电容器 (LV123-492)

Note: Bibliographic references: IEC 60950-1, ISO 6469-3, ISO/DIS 17409: 2013-09

注：参考书目：IEC 60950-1，ISO 6469-3，ISO/DIS 17409：2013-09

For testing, see Section "Test: Y capacitors"

关于测试，请参阅“测试：Y 电容器”一节。

Note: Capacitors or RC combinations of class Y are suitable for applications with special requirements pertaining to electrical safety, see IEC 60384-14.

注：Y类电容器或RC组合适用于与电气安全有关的特殊要求，参见IEC 60384-14。

Y capacitors in HV circuits shall fulfill the following requirements:

高压电路中的Y电容器应满足下列要求：

· The selected Y capacitors shall be capacitors or RC combinations of class Y in accordance with IEC 60384-14.

· 所选的Y电容器应是符合 IEC 60384-14要求的Y级电容器或RC组合。

· Y capacitors shall be qualified in accordance with the applicable requirements found in IEC 60384-1.

· Y电容器应符合IEC 60384-1中的适用要求.

Note: Further details on the design of Y capacitors are specified in IEC 60950-1.

注：有关Y电容器设计的更多细节见IEC 60950-1。

If Y capacitors qualified in accordance with the requirements in IEC 60384-1 are used, at least two equivalent series-connected single capacitors shall be used. If a component element fails, the remaining impedance shall fulfill the requirements pertaining to the corresponding insulation in accordance with Section "Insulation coordination". For the failure of a part, a short-circuit or an open circuit, whichever is less favorable, shall be applied. Such a failure shall be taken into account for each component element.

如果使用了符合 IEC 60384-1要求的Y电容器，则至少应使用两个等效的串联单电容器。如果元件失效，剩余阻抗应按照“绝缘配合”一节的要求满足与相应绝缘有关的要求。对于部件故障，应使用短路或开路（以不太有利的为准）。每个元件都应考虑到这种故障。
Y capacitors to IEC 60384-14 that bridge a basic insulation shall fulfill one of the following requirements:

用于桥接基本绝缘的符合 IEC60384-14标准的 Y 型电容器，应满足以下要求之一：
· Y capacitors shall correspond to class Y2.

· Y电容器应与Y2级相对应。

· Y capacitors shall correspond to class Y1 and have the same or higher operating voltage as is required for Y2 capacitors.

· Y电容器应与Y1级相对应，并具有Y2电容器所规定的相同或更高的工作电压。

Y capacitors to IEC 60384-14 that bridge a double or reinforced insulation shall fulfill one of the following requirements:

用于桥接双绝缘或增强绝缘的并符合 IEC60384-14标准的 Y 型电容器，应满足以下要求之一：
· Y capacitors shall correspond to class Y1.

· Y电容器应对应于Y1类

· A series connection of two or more Y capacitors of class Y2 or Y4 shall be used. For such a series connection, each single capacitor shall belong to the same class and have the same rated voltage and the same nominal capacitance value.

· 应使用Y2或Y4类两个或多个Y电容器的串联连接。对于这种串联连接，每个单电容器应属于同一类别，额定电压和标称电容值相同。

For the selection and arrangement of Y capacitors, the requirements pertaining to clearances and creepage distances and to withstand voltage in accordance with Section "Insulation coordination" shall be fulfilled.

对于 Y 型电容器的选择和布置，应符合 “绝缘配合” 一节的规定电气间隙和爬电距离和耐受电压的要求。
Requirements pertaining to test voltages for an HV component containing Y capacitors are specified in Section "Withstand voltage".

“耐受电压” 一节规定了包含 Y 电容器的高压组件的试验电压要求。
The voltage for the design of the Y capacitors shall be reported by the supplier.

Y电容器的设计电压应由供应商报告。

For an HV component, an upper limit shall be complied with for the capacitance of the Y capacitors on the DC HV circuit. The complete stored energy of all Y capacitors in an HV circuit shall have a value of < 0,2 J per potential of a DC HV circuit. For the determination of the capacitances of the Y capacitors, the maximum operating voltage in accordance with Table "HV voltage ranges" shall be used.

对于高压元件，直流高压电路上 Y 电容的电容应达到上限。高压电路中所有 Y 型电容器的完整储能应在直流高压电路的每个电压下具有 <0.2J 的值。在确定Y型电容器的电容时，应使用表“高压电压范围”规定的最高工作电压。
The specifications for the Y capacitors of an HV component shall be gathered from the OEM's requirements documentation.

高压元件的Y电容器的规格应从原始设备制造商的要求文件中收集。

The chosen capacitance for the Y capacitors of an HV component shall be specified by the supplier.

高压元件Y电容器的选择电容应由供应商指定。

The design of the Y capacitors of an HV component shall be agreed upon with the OEM by the supplier.

高压元件Y电容器的设计应由供应商与原始设备制造商商定。

7.13 Isolation-bridging parts (LV123-2130)

7.13 绝缘-桥接部件(LV123-2130)

Note: Bibliographic references: IEC 60950-1, IECQ

注：参考书目：IEC 60950-1, IECQ

For testing, see Section "Test: Isolation-bridging parts"

有关测试，请参阅“测试：绝缘-桥接部分”一节。

The requirements in this section shall be fulfilled for isolation-bridging resistors and arrangements of parts that bridge an insulation.

本节中的要求应满足绝缘桥接电阻和绝缘桥接部件的布置要求。
Note: Requirements pertaining to the bridging of an isolation for Y capacitors are specified in Section "Y capacitors".

注：有关Y电容绝缘桥接的要求，请参见“Y电容器”一节。

The requirements in this section shall in particular be fulfilled if parts for which insulation requirements are specified are to be bridged by other parts. These include, for example:

如果规定了绝缘要求的部件是由其他部件桥接的，则尤其须符合本条的规定。这些包括例如：

· Parts that bridge switching equipment, see also Section "Switching equipment HV battery", Section "Pre-charge function"

· 桥接开关设备的部件，另见“高压电池开关设备”一节，“预充功能”一节。

· Parts that bridge parts for galvanic separation (e.g. transformers), such as a DC/DC converter HV/LV or an on-board charger

· 电偶分离用桥接件(例如变压器)，例如DC/DC转换器、HV/LV或车载充电器等。

· Parts that bridge an overcurrent protection device, see also Section "Overcurrent protection", Section "Overcurrent protection HV battery".

· 桥接过流保护装置的部件，请参阅“过流保护”一节，“高压电池过流保护”一节。

The requirements in this section shall in particular be fulfilled where isolation-bridging parts are used for a function. These include, for example:

在使用绝缘-桥接部件作为一种功能的情况下，尤其应满足本节的要求。这些包括例如：
· Measuring the HV voltage, see Section "Measuring the HV voltage"

· 测量高压电压，见“测量高压电压”一节

· Isolation monitoring, see Section "Isolation monitoring".

· 绝缘监视，请参阅“绝缘监视”一节。

Isolation-bridging parts in HV components shall be selected taking account of at least one of the following requirements:

绝缘-高压部件中的桥接部件应考虑到下列至少一项要求：

· Selection of the parts based on an applicable standard.

· 根据适用的标准选择部件。

· Selection of qualified parts in accordance with a quality rating system, e.g. IECQ.

· 根据质量等级制度例如IECQ选择合格的部件。

· Selection of qualified parts in accordance with verifiable tests.

· 根据可验证的试验选择合格的部件。

For the selection and arrangement of such parts and the arrangement of parts, the requirements pertaining to clearances and creepage distances and to withstand voltage in accordance with Section "Insulation coordination" shall be fulfilled.   

就该等零件的选择及布置及零件的布置而言，应按照“绝缘配合”一节的规定，满足与电气间隙、爬电距离和耐压有关的要求。

Resistors bridging an isolation shall be built from at least two equivalent series- connected single resistors.

架桥绝缘的电阻器应至少由两个等效的串联单电阻器构成.

Note: Details on isolation-bridging resistors are specified in IEC 60950-1.

注：有关隔离桥接电阻器的详细资料见IEC 60950-1。

In an arrangement of parts, if a part fails, the remaining circuit shall fulfill the requirements pertaining to the corresponding insulation (basic insulation, double or reinforced insulation) in accordance with Section "Insulation coordination". For the failure of a part, a short-circuit or an open circuit, whichever is less favorable, shall be applied. Such a failure shall be taken into account for each part.

在零件的布置中，如果零件失效，剩余的电路应按照"绝缘配合"一节满足与相应绝缘（基本绝缘、双绝缘或加强绝缘）相关的要求。如零件发生故障，应采用短路或开路，以不太有利者为准。每个部件均应考虑到这种故障。
The design of isolation-bridging parts and such arrangements of parts, including the current limit, shall be specified by the supplier and agreed upon with the OEM.

绝缘-桥接部件的设计和此类部件的布置，包括当前限值，应由供应商指定并与原始设备制造商协定。

7.14 HV contacting and reverse polarity protection (LV123-502)

7.14高压接触和反极性保护(LV 123-502)

Note: Bibliographic references: SAE J1742

注：参考书目：SAE J 1742

For testing, see Section "Test: HV contacting"

有关测试，请参阅“测试：高压接触”一节

This section describes requirements for HV contacting with the exception of the vehicle inlet. Requirements for the vehicle inlet are given in Section "Requirements for the vehicle inlet".

本节描述与车辆进气道以外的高压接触的要求。对车辆进气道的要求载于“车辆进气道要求”一节。
Pin 1 shall conduct the positive HV pole in multi-terminal DC HV contacting.

在多端直流高压连接时，引脚1应设置为高压正极.

Measures to protect against the mix-up of HV contactings shall be implemented for an HV component in the following cases:

在下列情况下，应对高压元件实施防止高压接触混合的措施：

· If the HV component has multiple HV contactings of the same type

· 如果高压元件有多个相同类型的高压接触器

· If measures to protect against the mix-up of HV contactings are required for the HV component in the OEM's requirements documentation.

· 如果在原始设备制造商的需求文件中规定应对高压元件实施防止高压接触混合措施。

If a measure to protect against the mix-up of HV contactings is required, one of the following measures shall be applied to HV plug connections:

如果需要采取措施防止高压接触混合，则应对高压插头连接采用下列措施之一：

· The use of coded plug connections

· 如果需要采取措施防止高压接触混合，则应对高压插头连接采用下列措施之一：

· Design measures in the assembly of the HV wiring harness or the HV vehicle wiring harness.

· 高压线束或高压车辆线束总成的设计措施。

The measure to protect against mix-up shall be gathered from the OEM's requirements documentation.

防止高压接触混合的措施应该从原始设备制造商的需求文件中收集。

If a measure to protect against the mix-up of HV contactings is required, one of the following measures shall be applied to HV threaded connections:

如果需要采取措施防止高压接触混合，则应对高压螺纹连接采用下列措施之一：

· Appropriate design of the HV connection

· 合理设计高压接线

· Design measures in the assembly of the HV wiring harness or the HV vehicle wiring harness

· 高压线束或高压车辆线束装配中的设计措施

· Appropriate marking in combination with process verification.

· 适当的标记与过程验证相结合。

The design of the reverse polarity protection shall be gathered from the OEM's requirements documentation.

反向极性保护的设计应从原始设备制造商的需求文档中收集。

Reverse polarity protection for the HV plug connections of the HV component shall be established by one of the following measures:

高压元件高压插头接头的反极性保护应采取下列措施之一：

· Appropriate design of the HV contact

· 合理设计高压触头

· Design measure in the assembly of the HV wiring harness or the HV vehicle wiring harness.

· 高压线束或高压车辆线束总成的设计措施。

The design of the reverse polarity protection shall be gathered from the OEM's requirements documentation.

反向极性保护的设计应从原始设备制造商的需求文档中收集。

Reverse polarity protection for HV contactings belonging to the HV component in the form of a screw terminal connection shall be established by one of the following measures:

对于属于高压元件以螺旋端子连接形式的高压接触器的反向极性保护，应通过下列措施建立：

· Appropriate design of the HV contact

· 高压触头的合理设计

· Design measure in the assembly of the HV wiring harness or the HV vehicle wiring harness

· 高压线束或高压车辆线束装配中的设计措施

· Appropriate marking in combination with process verification.

· 适当的标记与过程验证相结合。

The design of the reverse polarity protection shall be gathered from the OEM's requirements documentation.

反向极性保护的设计应从原始设备制造商的需求文档中收集。

The requirements regarding the degree of protection and the protection against direct contact for HV contacting shall be fulfilled in accordance with Section "Protection against direct contact".

高压接触的保护程度和防止直接接触的保护要求应按照"直接接触保护"一节的规定执行。
HV plug connections shall comply with the following additional requirement when in the disconnected (unmated) state:

高压插头连接在断开(未匹配)状态时应符合下列附加要求：

All housing openings not intended for contacting while the plug is mated shall comply with at least degree of protection IPXXD in accordance with ISO 20653.

当插头配对时，所有不打算接触的外壳开口应至少符合ISO 20653规定的IPXXD保护程度。

Fasteners for HV contactings and screws on contact connections shall be designed such as to prevent unintended loosening or unscrewing caused by the mechanical impact and vibration loads that occur during operation.

应设计用于高压接触器的紧固件和接触连接上的螺钉，以防止在操作过程中发生的机械冲击和振动负荷所造成的意外松动或拧松。
7.15 HV interlock (LV123-512)

7.15高压互锁(LV 123-512)

For testing, see Section "Test: HV interlock".

有关测试，请参阅“测试：高压互锁”一节。

The HV interlock function can be used for detection of the following states in the fully assembled vehicle:

高压互锁功能可用于检测完全装配的车辆中的下列状态：

· Disconnected HV contact

· 断开高压接触

· Covers intended for assembly, disassembly or service are removed from live parts if degree of protection IPXXB is no longer fulfilled following removal.

· 如果 IPXXB 在拆卸后不再达到保护程度，则用于组装、拆卸或服务的覆盖件将从带电部件中移除。
Note: The HV interlock function can be used as an additional monitoring and protective measure against access to live HV parts.

注：高压互锁功能可作为一个附加的监测和保护措施，以防止访问带电高压部件。
If an HV interlock is intended for the HV system, the implementation of the HV interlock for HV components shall be designed in accordance with the OEM's requirements documentation.

如果高压连锁是为高压系统设计的，则高压部件高压互锁的实施应根据原始设备制造商的要求文件进行设计。

In detail, the following requirements shall be taken into account:

具体而言，应考虑到下列要求：

· The specifications for the signal generator and the signal detector

· 信号发生器和信号检测器的规格
· The wiring and contacting (pin assignment)

· 接线和接点(销的分配)

· The specified interlock responses in case of an interlock event.

· 在发生互锁失效事件时指定的互锁响应。

The HV interlock contains a signal loop or individually acting signal contacts.

高压互锁包括信号回路或单独作用的信号触点。

If the HV interlock is designed as a signal loop, a signal generator and one or more signal detectors shall be included.

如果高压互锁设计为一个信号回路，则应包括一个信号发生器和一个或多个信号检测器。

If the HV interlock is designed as an arrangement of individual signal contacts, several signal generators and several signal detectors shall be included.

如果高压互锁设计为单个信号触点的布置，则应包括多个信号发生器和多个信号检测器。

HV components with a signal generator acting on signal contacts and/or a signal detector that analyzes signal contacts are functionally active with regard to the HV interlock function.

就高压互锁功能而言，作用于信号接触的带有一个信号发生器的的高压元件，或分析信号接触的信号检测器，是功能活跃的。

HV components that are equipped with signal contacts that are only effective outwards and, if necessary, signal wires, are functionally passive with regard to the HV interlock function.

配备仅在外部有效的信号触点的高压元件，必要时，信号导线在高压互锁功能方面是功能被动的。
A discontinuity in an individual signal contact or in the signal loop shall be detected as an interlock event by HV components that are functionally active with regard to the HV interlock.

个别信号接触或信号回路中的不连续性应被功能上相对于高压互锁的较活跃的高压元件检测为互锁事件。

HV components that are functionally active with regard to the HV interlock shall trigger the specified interlock response on detecting an interlock event.

高压互锁功能监控的高压元件在检测互锁失效事件发生时应触发指定的互锁响应。

If there is an interlock event, the HV system shall not be started up from its shut-off state into a power-on state.

如果发生互锁失效事件，高压系统不能从其关闭状态启动到电源开启状态。

7.16 Delayed access to live parts (LV123-525)

7.16 延迟接触带电部件 (LV123-525)

For testing, see Section "Test: Delayed access to live parts".

有关测试，请参阅“测试：延迟接触带电部件”一节。

Any additional protective measure intended to delay access to live parts, e.g. for covers or fasteners for HV contactings, shall fulfill the following requirements.

任何旨在延迟接触带电部件的附加保护措施，如高压接触器的盖或紧固件，应满足以下要求。
The mechanical design of the additional safety mechanism shall be such that two separate manipulation processes are required in order to obtain access to the live part.

附加安全机制的机械设计应确保需要两个单独的操作过程，以便能够接触到带电部件。

The first manipulation process shall trigger an HV system shut-off.

第一次操作过程应触发高压系统关闭。

The mechanical design shall ensure that the manipulation processes take as much time as is necessary for a safe HV shut-off to be performed before it is possible to access the live part. The required time shall be chosen according to the time for active discharge, see Section "Active discharge".

机械设计应确保操作过程需要尽可能长的时间，以便在其有可能接触到带电部件之前安全地进行高压关闭。 所需时间应根据有源放电时间选择，见“有源放电”一节。

The triggering of the HV system shut-off during the first manipulation step may be effected by an adequate integration into the HV interlock; see OEM's requirements documentation.

第一次操作系统中的触发高压系统关闭可能受到高压互锁充分整合的影响；请参阅原始设备制造商的需求文档。

The requirement for delayed access to live parts is not applicable if protection against direct contact is fulfilled through the "Complex disassembly" design feature is implemented; see Section "Protection against direct contact".

如果通过“复杂拆卸”设计特性实现了防止直接接触的保护，则不适用延迟接触带电部件的要求；见“防止直接接触”一节。

The design of the safety mechanism for delayed access to live parts shall be documented by the supplier and agreed upon with the OEM.

延迟接触带电部件的安全机制的设计应由供应商编制并与原始设备制造商协定。

7.17 Behavior in the event of a crash (LV123-536)

7.17 撞车时的行为(LV123-536)

Note: Bibliographic references: Attachment 111, CMVSS 305, ECE-R12, ECE-R94, ECE-R95, FMVSS 305, GB/T 19751, ISO/DIS 6469-4: 2013-02, KMVSS Art. 18-2, 18-3, 91, SAE J1766, TP-305-01, TRIAS 17(2) J111(2), TRIAS 17(2)-R012, TRIAS 17(2)-R094, TRIAS 17(2)-R095

注：参考书目：附件CMVSS 305, ECE-R12, ECE-R94, ECE-R95, FMVSS 305, GB/T 19751, ISO/DIS 6469-4: 2013-02, KMVSS Art. 18-2, 18-3, 91, SAE J1766, TP-305-01, TRIAS 17(2) J111(2), TRIAS 17(2)-R012, TRIAS 17(2)-R094, TRIAS 17(2)-R095

For testing, see Section "Test: Behavior in the event of a crash".

有关测试，请参阅“测试：撞车时的行为”一节。

The signaling of a crash event relevant to electrical safety shall be gathered from the OEM's requirements documentation.

应从原始设备制造商的要求文件中收集与电气安全相关的撞车时行为的事件信号。
If a crash event relevant to electrical safety is signaled, all controlled HV components shall prevent the feed of electric energy into the DC HV circuit. This requirement shall be fulfilled even when such feed is not intended, e.g. feed from run-on of HV components with energy stored in rotors.

如果发生与电气安全有关的撞车事件信号，所有受控制的高压元件都应防止向直流高压电路输送电能。即使不打算采用这种馈电方式，也应满足这一要求，例如，在转子中储存能量的高压元件的馈电。
If a crash event relevant to electrical safety is signaled, a controlled HV component shall perform one of the following measures or combination thereof:

如有与电气安全有关的碰撞事件信号，受控高压元件应执行下列措施之一或其组合：

· Activation of a no-load state, with the exception of active discharge or support of discharge

· 空载状态的激活，除有源放电或支持放电外

· Shut off by means of switching equipment

· 用开关设备关闭

· Active discharging of DC HV circuits

· 直流高压电路的有源放电

· Active discharging of AC HV circuits if voltages of voltage class B can occur after shut-off

· 关闭后，如果出现电压等级为B的电压，则交流高压电路有源放电

· Disabling of selected functions.

· 选定的功能不可用。

The assignment and specification of the individual measures for a safe state in the event of a crash to controlled HV components shall be gathered from the OEM's requirements documentation.

在受控高压部件发生碰撞时，安全状态单个措施的分配和规范应从原始设备制造商的要求文件中收集。

In the event of an HV system shut-off, the active discharging of the DC HV circuits shall be initiated immediately, see Section "Active discharge".

如果发生高压系统关闭，应立即启动直流高压电路的有源放电放电，见“开源放电”一节。

After signaling of a crash event that is relevant for electrical safety, the voltage of the HV circuits shall be permanently reduced below a voltage of voltage class B in accordance with Section "Voltage class" within a time of < 5 s.

在发出与电气安全有关的碰撞事件的信号后，高压电路的电压应在 <5s 的时间内，按照"电压等级"的规定永久地降低到电压 B 级电压以下。

An HV battery shall be switched off by means of its switching equipment.

高压电池应通过其开关设备关闭。

An inverter (drive system) shall activate an active short-circuit of the electric machine and an active discharge of the DC HV circuit, if these functions are intended; see Section "Additional requirements for inverters" and Section "Active discharge".

逆变器(驱动系统)应启动电机的有源短路和直流高压电路的有源放电，如果这些功能是预期设计的；见“逆变器的附加要求”和“开源放电”一节。

A permanent active short-circuiting of the motor windings shall be possible, even at full rotational speed, without damage to parts of the inverter, the electrical machine and the associated HV wiring harness. The duration shall be gathered from the OEM's requirements documentation.

电动机绕组的永久性有源短路是可能的，即使是在全转速下，也应可能不会损坏逆变器的部分、电机和相关的高压线束。持续时间应从原始设备制造商的需求文档中收集。
The activation of the function active short-circuiting of the motor windings, e.g. during an HV shut-off, shall be gathered from the OEM's requirements documentation.

电动机绕组的功能开源短路的激活，例如在高压切断期间，应从原始设备制造商的需求文件中收集。
ADC/DC converter HV/LV shall fulfill the following requirements:

交直流电路/直流电路变换器高压/低压应满足下列要求：

· Disabling of boost operation, if such operation is provided for; see Section "Additional requirements for DC/DC converter HV/LV"

· 如果提供这种操作，则禁用Boost操作；参见“直流/直流转换器高压/抵押的附加要求”一节。

· Activate active discharge of DC HV circuit, if this function is provided for; see Section "Active discharge".

· 如果提供此功能，请启动直流高压电路的有源放电；参见“有源放电”一节。

Further requirements regarding the control of the HV components and regarding the sequence over time shall be gathered from the OEM's requirements documentation.

关于高压元件的控制和时间顺序的进一步要求应从原始设备制造商的需求文档中收集。

If safety and certification-relevant characteristics for the topic "Discharge in the event of a crash" are relevant for electrical safety, the technical information on the relevant characteristics for the discharge in the event of a crash shall be specified by the supplier in accordance with Section "Safety and certification-relevant scopes HV" and agreed with the OEM. Details on these characteristics shall be gathered from the OEM's requirements documentation.

如果"发生撞车事故时的放电"主题的安全和认证相关特性与电气安全有关，则在发生碰撞时放电相关特性的技术信息应由供应商按照"安全及认证相关范围高压" 一节指定，并与原始设备制造商协议。有关这些特性的详细信息应从原始设备制造商的需求文档中收集。
7.18 Measuring the HV voltage (LV123-549)

7.18测量高压电压 (LV123-549)

For testing, see Section "Test: Measuring the HV voltage".

有关测试，请参阅“测试：测量高压电压”一节。

All controlled HV components shall detect the HV voltage at the interface to the DC HV circuit for cross-component system functions (e.g. HV disconnection process), unless otherwise specified by the OEM.

除非原始设备制造商另有规定， 所有受控高压元件应在与直流高压电路的接口处检测高压电压(例如，高压断开过程)以实现跨组件系统功能。

An HV component shall be able to measure the HV voltage at least within a range from 0 V d.c. up to the upper HV circuit limit voltage, in accordance with Table "HV voltage ranges".

根据表"高压范围"，高压元件应至少能够在从 V d.c. 到高压电路的上限电压范围内测量高压电压。
A tolerance smaller than ± 1 %, based on the maximum operating voltage in accordance with Table "HV voltage ranges", shall be complied with for the voltage measurement.

根据表“高压电压范围”规定的最大工作电压，在测量电压时其公差应小于±1%。

At voltages > 60 V d.c., the output measured value shall in no case be < 60 V d.c. In the range of (60 ± 10) V d.c, the tolerance shall therefore be (- 0 % to + 5 %) of the measured value of the HV voltage.

在电压小于60 V d.c时，输出测量值在任何情况下均不得小于60 V d.c直流。因此，在(60±10)V d.c范围内，公差应为高压电压实测值的 (- 0 % to + 5 %)。

The requirements regarding the voltage measurement shall be complied with taking into account the requirements regarding voltage offset in accordance with Section "Voltage offset". This applies to the measurement range and the measuring accuracy, in particular.

电压测量的要求应按照“电压偏移”一节考虑到电压偏移的要求。这特别适用于测量范围和测量精度。

The currently measured HV voltage shall be made available on a vehicle communication bus.

目前测量的高压电压应可在车辆通信总线上使用。

If a diagnostic is intended for a controlled HV component, it shall be possible to read- out the currently measured voltage values via diagnostic. The requirements for the diagnostic shall be gathered from the OEM's requirements documentation.

如果诊断是针对受控高压元件，则其应能够通过诊断读出当前测量的电压值。诊断要求可以从原始设备制造商的需求文档中收集。

If a diagnostic is intended for a controlled HV component, it shall be possible to activate measurement of the HV voltage by diagnostic. The requirements for the diagnostic shall be gathered from the OEM's requirements documentation.

如果诊断是针对受控高压元件的，则其应能够通过诊断启动高压电压的测量。诊断要求可以从原始设备制造商的需求文档中收集。

For all controlled HV components that can feed electric energy as intended into a DC HV circuit, an additional monitoring measure is required through which in a single fault condition

对于所有可按计划将电能输入直流高压电路的受控高压元件，需要通过在单一故障条件下采取额外的监测措施
· the compliance with the voltage limits in accordance with Table "HV voltage ranges", or

· 符合“高压电压范围”表的电压限制，或

· a component protection can be provided.

· 可以提供组件保护。

The design of this additional monitoring measure shall be specified by the supplier and agreed upon with the OEM.

本附加监控措施的设计应由供应商指定并与原始设备制造商协定。

Note: One possible monitoring measure is the plausibility check of the measured HV voltage and of the specified voltage limits.

注：其中一种可能的监测措施是对测量的高压电压和规定的电压限值进行可信检查。

7.19 Failure of LV supply voltage (LV123-561)

7.19 低压电源电压故障 (LV123-561)

For testing, see Section "Test: Failure of LV supply voltage"

有关测试，请参阅“测试：低压电源电压故障”一节。

In the event of a failure of the LV power supply, a controlled HV component shall enter a safe state. This state shall be gathered from the OEM's requirements documentation.

如低压电源发生故障，受控高压元件应进入安全状态。此状态应从原始设备制造商的需求文档中收集。

The HV components shall be designed in such a way that, in the event of a partial or total failure of the LV power supply for their electronic control units, no currents or voltages exceeding the specified limits occur in the HV circuits; see Section "Voltage ranges".

高压元件的设计方式须使在其电子控制单元的低压电源部分或全部故障时，高压电路中不会出现超过规定限度的电流或电压；见“电压范围”一节。
The HV component itself shall not be damaged in the event of a LV power supply failure, and shall not damage other components inside the vehicle either.

在低压电源故障时，高压元件本身不应受到损坏，也不应损坏车辆内的其他部件。

7.20 Electrical equivalent circuit diagrams (LV123-567)

7.20 电气等效电路图 (LV123-567)

For testing, see Section "Test: Electrical equivalent circuit diagrams"

有关测试，请参阅“测试：电气等效电路图”一节。

For each HV component, the supplier shall specify an equivalent electric circuit diagram containing the effective equivalent circuit diagram elements in the DC HV circuit. The values shall be specified inclusive of the tolerances.

对于每个高压元件，供方应指定一个等效电路图，其中包含直流高压电路中的有效等效电路元件。这些指定的值应包括公差在内。

An example is given in Figure "Equivalent circuit diagram".

在“等效电路图”中给出了一个实例。

Appropriate equivalent circuit diagrams and values of the equivalent circuit diagram elements taking into account the cable length shall be specified for the HV cables of the HV circuits.

应为高压电路的高压电缆指定，考虑了电缆长度的适当的等效电路图和等效电路元件值。

For HV components on AC HV circuits, appropriate equivalent circuit diagrams and values shall be reported according to diagram "Equivalent circuit diagram".

对于交流高压电路上的高压元件，应根据“等效电路图”报告适当的等效电路图和值。
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Resulting resistance per HV potential
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每高压电势产生的电阻

Resistance between HV+ or HV- and electrical ground, including proportional isolation resistance and all resistances of electronic ciruitry, e.g. for HV voltage symmetrization, HV voltage measurement

高压+或高压-和电接地之间的电阻，包括比例绝缘电阻和电子电路的所有电阻，例如高压对称化、高压电压测量
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Resistance for active discharge
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有源放电电阻

[image: image21.png]


Resistance for passive discharge
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无源放电阻力
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Capacitance of X capacitors
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X电容器电容
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Resulting capacitance of Y capacitors, capacitance between HV+ or HV- and electrical ground
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Y电容器的产生电容，高压+或高压-和电接地之间的电容

Figure: Equivalent circuit diagram

图：等效电路图

7.21 Installation areas and ambient conditions (LV123-571)

7.21安装区域和环境条件 (LV123-571)

Note: Bibliographic references: GB/T 18384.3, ISO 16750

注：参考书目：GB/T 18384.3，ISO 16750

For testing, see Section "Test: Installation areas and ambient conditions"

有关测试，请参阅“测试：安装区域和环境条件”一节。

For HV components, the requirements for electrical safety for the specified installation areas and ambient conditions shall be fulfilled. If necessary, additional requirements for the electrical safety shall be clarified and fulfilled.

对于高压元件，应满足指定安装区域和环境条件的电气安全要求。如有必要，应澄清和满足电气安全的额外要求。

Installation areas

安装区域

The specification of the installation areas for the HV components shall be gathered from the OEM's requirements documentation; see ISO 16750-1.

高压部件安装区域的规格应从原始设备制造商的要求文档中收集；参见ISO 16750-1。

Load in the event of a crash

发生撞车时的负荷

Requirements for the HV components regarding the load in the event of a crash shall be gathered from the OEM's requirements documentation.

在发生撞车时，高压部件对负荷的要求应从原始设备制造商的需求文档中收集。

One possible design-based measure for HV components to protect against damage in case of a crash is to increase the mechanical strength of the housing. HV components and HV cables may be protected by additional covers or barriers.

在高压元件在撞车时保护免受损坏的一项可能的基于设计的措施，时增加外壳的机械强度。高压元件和高压电缆可以通过附加的盖子或护栏加以保护。

If operation of the HV system is intended after the crash, the equipotential bonding of an HV component shall be maintained after a crash. The operation of the HV system after a crash shall be gathered from the OEM's requirements documentation.

如果高压系统的运行是在碰撞后进行的，则高压部件的等电位连接应在碰撞后保持。高压系统在撞车后的操作应从原始设备制造商的要求文件中收集。

Possible design measures for the maintenance of equipotential bonding include a length compensation for conductors or suitable attachments.

维护等电位连接的可能设计措施包括对导体或合适的附件进行长度补偿。

Protection against foreign objects and water

对外来物品和水的保护

The IP degree of protection shall be gathered from the OEM's requirements documentation; see ISO 20653.

IP保护程度应从原始设备制造商的要求文档中收集；参见ISO 20653。

Ambient conditions

环境条件

The specification of the ambient conditions (e.g. mechanical loads, thermal loads, corrosion, chemical substances) and the corresponding tests shall be gathered from the OEM's requirements documentation; see also the applicable parts of the series ISO 16750.

环境条件（如机械负荷、热负荷、腐蚀、化学物质）的规范和相应的测试应从原始设备制造商的需求文件中收集；也可参阅ISO 16750系列的适用部分。
Fording ability and driving through water

淋雨和涉水能力
The fording ability and driving through water at a water level up to the specified water level heights shall be taken into account in accordance with the OEM's requirements documentation. For this purpose, the installation location of an HV component, as well as the contacting and the routing of the wiring, shall be taken into account.

应根据原始设备制造商的要求文件，考虑在水位达到规定水位高度时的蓄水能力与涉水。为此，应考虑高压元件的安装位置以及接线的接触和布线。

HV components located below fording depth shall at least fulfill the degree of protection IP67 in accordance with ISO 20653. The fording depth shall be gathered from the OEM's requirements documentation.

位于涉水深度以下的高压组件应至少符合 ISO20653规定的 IP67 防护等级。 涉水深度应从原始设备制造商的需求文档中收集。
Altitude

高度

For the design of the HV component, the altitude shall be taken into account in accordance with Section "Insulation coordination".

在设计高压元件时，应根据“绝缘配合”一节考虑高度。

7.22 Pre-assembly and mounting (LV123-588)

7.22预装配和安装 (LV123-588)

For testing, see Section "Test: Pre-assembly and mounting"

有关测试，请参阅“测试：预装配和安装”一节。

For HV components, the requirements for electrical safety for pre-assembly and mounting of an HV component shall be fulfilled. If necessary, additional requirements for the electrical safety shall be clarified and fulfilled. These include, e.g.:

对于高压元件，应满足高压元件预装配和安装的电气安全要求。如有必要，应澄清和满足电气安全的附加要求。其中包括：

· Installation location in regard to accessibility

· 与可访问性有关的安装位置

· Condition upon delivery

· 交货条件

· Storage life

· 保存期限

· Pre-assembly, mounting, including sequence of process steps

· 预装配，安装，包括过程步骤的顺序

· Testing after mounting.

· 安装后进行测试。

For details, see OEM's requirements documentation.

有关详细信息，请参阅原始设备制造商的需求文档。

7.23 Disassembly and disposal (LV123-1728)

7.23 拆卸和处置 (LV123-1728)

For testing, see Section "Test: Disassembly and disposal"

有关测试，请参阅“测试：拆卸和处理”一节

For HV components, the requirements for electrical safety for disassembly and disposal of an HV component shall be fulfilled. If necessary, additional requirements for the electrical safety shall be clarified and fulfilled. These include, e.g.:

对于高压元件，应满足拆卸和处置高压元件的电气安全要求。如有必要，应澄清和满足电气安全的附加要求。其中包括：

· Disassembly, including sequence of process steps

· 拆卸，安装，包括过程步骤的顺序

· Recycling

· 回收

· Disposal.

· 处置

For details, see OEM's requirements documentation.

有关详细信息，请参阅原始设备制造商的需求文档。

7.24 EMC (LV123-591)

7.24 EMC (低压123-591)

Note: The EMC requirements for HV components are specified in the corresponding OEM's requirements documentation.

注：高压元件的EMC要求在相应的原始设备制造商要求文档中指定。

7.25 Underload factors for HV parts (LV123-596)

7.25高压零件的欠负荷系数(LV123-596)

For testing, see Section "Test: Underload factors for HV parts"

有关测试，请参阅“测试：高压部件的欠负荷系数”一节。

For HV components, underload factors shall be taken into account for parts that are operative on HV circuits, see also Section "Electrical equivalent circuit diagrams".

对于高压元件，应考虑到在高压电路上运行的部分负载不足因素，另见"电等效电路图"部分。
The underload factors shall be specified by the supplier and agreed upon with the OEM.

欠负荷因素应由供应商指定并与原始设备制造商商定。

7.26 Documentation (LV123-600)

7.26文件(LV123-600)

7.26.1 General (LV123-2297)

7.26.1综述 (LV123-2297)

Note: Bibliographic references: Attachment 111, CMVSS 305, CNCA-02C-023, ECE-R12, ECE-R94, ECE-R95, ECE-R100, FMVSS 305, GB/T 18487.1, GB/T 18487.2, GB/T 18487.3, GB/T 19751, KMVSS Art. 18-2, 18-3, 91, QC/T 743, TRIAS 17(2) J111(2), TRIAS 17(2)-R012, TRIAS 17(2)-R094, TRIAS 17(2)-R095, TRIAS 17(2)-R100

注：参考书目：附件111, CMVSS 305, CNCA-02C-023, ECE-R12, ECE-R94, ECE-R95, ECE-R100, FMVSS 305, GB/T 18487.1, GB/T 18487.2, GB/T 18487.3, GB/T 19751, KMVSS Art. 18-2, 18-3, 91, QC/T 743, TRIAS 17(2) J111(2), TRIAS 17(2)-R012, TRIAS 17(2)-R094, TRIAS 17(2)-R095, TRIAS 17(2)-R100

For testing, see Section "Test: Documentation"

有关测试，请参阅“测试：文档”一节。

7.26.2 Safety and certification-relevant scopes HV (LV123-602)

7.26.2安全和认证-相关范围高压(低压 123-602)

The requirements of the applicable legal regulations of the relevant regions or markets are decisive in the approval of road vehicles with an HV system.

有关地区或市场适用法律规定的要求，对高压系统道路车辆的批准具有决定性作用。

This document specifies, among other requirements, requirements for HV components regarding electrical safety, taking into account legal regulations; see Section "Annex A Bibliographic references".

除其他要求外，本文件还规定了关于电气安全的高压部件的要求，并考虑了法律规定；见“附件A参考书目”一节。
It is hereby expressly stated that the requirements regarding electrical safety do not comprise the full scope of all requirements that are necessary for approval.

特此明文规定，有关电气安全的要求不包括所有需要批准要求的全部范围。
For HV components, the obligatory documentation requirement applies on the drawing level and in the documentation systems with respect to:

对于高压部件，强制性文件要求适用于图纸级别和文件系统，涉及：

· Identification and documentation of safety relevance, here designated "DS", and

· 有关安全相关性的识别及文件，在此指定为"DS"，及
· Identification and documentation of certification relevance, including emissions relevance, here designated "DZ".

· 有关安全相关性的识别及文件，包括排放量相关性，此处指定为“DZ”。
Parts or systems are safety relevant when their failure can cause an immediate risk of injury or death for road users.

当部件或系统的故障可能对道路使用者造成直接伤害或死亡风险时，其安全是相关的。

Certification-relevant components or systems are those whose data, information, evidence or type approvals are used in certificates or country-specific registration documents or which are examined during type approval.

与认证相关的组件或系统是指其数据、信息、证据或类型批准用于证书或特定于国家/地区的注册文档中，或在类型批准过程中进行检查的组件或系统。
Table "Safety and certification-relevant scopes HV" contains an exemplary overview regarding scopes that are subject to obligatory documentation and their assignment to HV components.

表“安全和认证-相关的相关高压”包含关于受强制性文件约束的范围及其分配给高压元件的示例性概述。

Table: Safety and certification-relevant scopes HV

表：安全和认证-相关范围高压

	Topic
	Documentation with DS, DZ
	HV component
	Reference

	Marking
	DZ
	All HV components, incl. HV wiring harness
	Section "Marking", Section "Test: Marking"

	Overcurrent protection device Switching equipment
	DZ
	HV battery
	Section "Overcurrent protection HV battery", Section "Test: Overcurrent protection HV battery"

	Overcurrent protection function
	DZ
	Rechargeable energy storage
	Section "Overcurrent protection",

Section "Test: Overcurrent  protection"

	Protection against direct contact - Degree of protection
	DZ
	All HV components, incl. HV wiring harness
	Section "Protection against direct contact",

Section "Test: Protection against direct contact"

	Equipotential bonding
	DS, DZ
	All HV components, except HV wiring harness
	Section " Equipotential bonding",

Section "Test: Equipotential bonding"

	Isolation resistance
	DS, DZ
	All HV components, incl. HV wiring harness
	Section "Isolation resistance",

Section "Test: Isolation resistance"

	Discharge in the event of a crash, incl.

X capacitors
	DZ
	HV components as per OEM's requirements documentation
	Section "Behavior in the event of a crash",

Section "Test: Behavior in the event of a crash", Section "X capacitors", Section "Test: X capacitors"

	主题
	DS、DZ 文档
	高压元件
	参考

	标记
	DZ
	所有高压元件，包括高压线束
	“标记”一节，“测试：标记”一节

	过流保护装置开关设备
	DZ
	高压电池
	“过流保护高压电池”一节，“试验：过电流保护高压电池”一节

	过流保护功能
	DZ
	可充电储能
	“过流保护”一节，

“试验：过流保护”一节

	防止直接接触-保护程度
	DZ
	所有高压元件，包括高压线束
	“直接接触保护”一节，

“试验：防止直接接触”一节

	等电位连接
	DS, DZ
	所有高压元件，不包括高压线束
	 " 等电位连接"一节,

“测试：等电位连接”一节

	绝缘电阻
	DS, DZ
	所有高压元件，包括高压线束
	“绝缘电阻”一节，

“试验：绝缘电阻”一节

	撞车时的放电包括X电容器，
	DZ
	根据每个原始设备制造商的要求文件提供的高压部件
	“撞车时的行为”一节，“测试：撞车时的行为”一节，“X电容器”一节，“试验：X电容器”一节。


The scopes in Table "Safety and certification-relevant scopes HV" include a partial scope of the requirements regarding electrical safety in accordance with Section "Requirements for electrical characteristics and HV safety" and the tests in accordance with Section "Testing for electrical characteristics and HV safety".

表"安全及认证相关范围高压" 中的范围包括按照"电气特性和高压安全要求"节有关电气安全的要求的部分范围和根据“电气特性和高压安全测试”一节的试验。
Table "Safety and certification-relevant scopes HV" does not claim to be complete. The binding requirements for the safety and certification-relevant characteristics of an HV component and documentation with DS, DZ shall be gathered from the OEM's requirements documentation.

表“安全认证相关范围高压”不完整。高压部件以及DS和DZ文件的安全和认证相关特性的约束要求应从原始设备制造商的要求文档中收集。

7.26.3 Description of HV components for certification (LV123-617)

7.26.3用于认证的高压元件说明（LV123-617）

The details for the description of an HV component, which are relevant for certification, shall be documented by the supplier for all countries or markets in which the use of the HV component is planned and delivered to the OEM.

The characteristics for the description of an HV component shall be gathered for the regulations or legal regulations of the relevant countries or markets.

Note: For characteristics for the description of an HV component for certification in Europe, see list of "Essential characteristics of road vehicles or systems" in the Annex of ECE-R100.

The relevant countries or markets for the planned use of an HV component shall be gathered from the OEM's requirements documentation.

与认证相关的高压元件说明的详细信息应被供应商记录，其中供应商所在的所有国家或市场计划使用高压元件并交付给原始设备。

高压元件的描述特性应根据相关国家或市场的法规或法律法规进行收集。

注：有关欧洲用于认证高压元件的特性说明，请参见ECE-R100附录中的“道路车辆或系统的基本特性”列表。

有关计划使用高压元件的国家或市场应从原始设备制造商的要求文档中收集。

8 Additional requirements for individual HV components (LV123-620)

8单个高压元件的附加要求（LV123-620）

8.1 Isolation monitoring (LV123-621)

8.1绝缘监测

Note: Bibliographic references: ECE-R100, GB/T 18384.3, ISO 6469-3, ISO/DIS 17409: 2013-09

For testing, see Section "Test: Isolation monitoring"

The isolation monitoring of the HV system shall include the following partial functions:

· Functions for the determination and output of the isolation resistance (unit for the determination of the isolation resistance), and

· Functions for the evaluation of the output isolation resistance.

The implementation of these partial functions, including functional partitioning and interfaces, shall be specified by the supplier and agreed upon with the OEM.

The assignment of isolation monitoring functions to HV components or control units shall be gathered from the OEM's requirements documentation.

If several units are used for the determination of the isolation resistance, one of the following requirements shall be fulfilled:

· Only one unit for the determination of the isolation resistance shall be operated at the same time

· The units for the determination of the isolation resistance shall not interfere with each other.

The units for the determination of the isolation resistance shall be designed as measuring equipment.

注：参考文献：ECE-R100、GB/T 18384.3、ISO 6469-3、ISO/DIS 17409:2013-09

有关测试，请参见“测试：隔离监测”一节。

· 隔离电阻的测定和输出功能（隔离电阻测定装置），以及

· 输出隔离电阻评估功能。

这些部分功能的实现，包括功能分区和接口，应由供应商规定并与原始设备制造商达成一致。

高压元件或控制单元的隔离监测功能分配应从原始设备制造商的要求文件中收集。

如果多个装置被使用以确定隔离电阻，应满足以下要求之一：

· 同时只能运行一个用于确定隔离电阻的装置。

· 确定隔离电阻的装置应不得相互干扰。

确定绝缘电阻的装置应被设计为测量设备。

The isolation monitoring function (display, response, vehicle system behavior) shall be designed in accordance with the OEM's specifications. This also includes the functional availability of isolation monitoring when the switching equipment of the HV battery or of other HV components that can feed electric energy into DC HV circuits is switched off.

The unit for the determination of the isolation resistance shall be matched to the Y capacitors in the HV system. For details regarding the Y capacitors of the HV system, see the OEM's requirements documentation.

The unit for the determination of the isolation resistance shall be capable of detecting insulation faults in all galvanically connected DC HV circuits and AC HV circuits of an HV system.

If different operating voltages or HV voltage levels are used in galvanically connected HV circuits, the unit for the determination of the isolation resistance shall be capable of detecting isolation faults in the complete HV circuit. Details regarding HV voltage levels shall be gathered from the OEM's requirements documentation; see also Table "HV voltage ranges".

隔离监测功能（显示、响应、车辆系统行为）应按照原始设备制造商的规范进行设计。这还包括在当高压电池或其他可向直流高压电路供电的高压元件的开关设备被关闭时，隔离监测的功能可用性。

测定绝缘电阻的装置应与高压系统中的Y电容器匹配。有关高压系统Y电容器的详细信息，请参阅OEM的要求文档。

用于确定绝缘电阻的装置应能够检测高压系统所有由电流连接的直流高压电路和交流高压电路中的绝缘故障。

如果不同水平的高压电压或工作电压在电气连接的高压电路中被使用，其用于确定绝缘电阻的装置应能够检测整个高压电路中的绝缘故障。有关高压电压等级的详细信息应收集在原始设备制造商的要求文件中；另见表“高压电压范围”。

The unit for the determination of the isolation resistance shall be capable of detecting symmetrical and asymmetrical insulation faults.

The supplier shall indicate whether the unit for the determination of the isolation resistance

· determines the isolation resistance values separately between each HV pole of the DC HV circuit and vehicle ground, or

· determines the resulting parallel resistance for both HV poles of the DC HV circuit.

If the isolation resistance values are determined separately for each HV pole, the smallest value shall be used as output value.

It shall be possible to output the isolation resistances measured by the unit for the determination of the isolation resistance via a communication bus and to read them via out diagnostics.

A measuring tolerance of + 0 % to - 25 % shall be maintained within the range of 100 Ohm/V to 500 Ohm/V, i.e., the unit for the determination of the isolation resistance shall never output values larger than those actually occurring in the system.

用于确定绝缘电阻的装置应能检测对称和不对称的绝缘故障。

供应商应说明是否用于确定隔离电阻的装置

· 分别确定直流高压电路各高压极与车辆接地之间的隔离电阻值，或

· 确定最终的直流高压电路两个高压极的并联电阻。

如果每个高压极的隔离电阻值是单独确定的，则最小值应被作为输出值。

输出装置测量的隔离电阻应该是可能的，以便通过通信总线确定隔离电阻，并通过输出诊断读取这些电阻。

测量公差为+0%至-25%应保持在100 ohm/v至500 ohm/v的范围内，即确定隔离电阻的单位不得输出大于系统实际发生值的值。

Within the range of 500 Ohm/V to 750 Ohm/V, and for higher isolation resistances, the measurement tolerances shall be agreed upon with the OEM by the supplier.

As an output value, the unit for the determination of the isolation resistance shall use the measured value of the isolation resistance for the complete measured electrical system, i.e. exclusive of internal measuring resistances of the unit for the determination of the isolation resistance.

Internal measurement resistors of the unit for the determination of the isolation resistance shall be specified by the supplier and agreed upon with the OEM.

The unit for the determination of the isolation resistance shall be designed such that its internal measuring resistances are not detected during a measurement of the isolation resistance of the HV system using external measuring instruments. This requirement can be fulfilled, for example, by switching off the measurement resistors.

The upper HV circuit limit voltage of the HV system shall be selected as reference voltage for the calculation of the isolation resistance; see Table "HV voltage ranges".

在500欧姆/伏至750欧姆/伏的范围内，并且对于更高的隔离电阻，测量公差应由供应商制定的OEM相一致。

作为输出值，确定隔离电阻的装置应使用整个被测电气系统的隔离电阻测量值，即不包括用于确定隔离电阻装置的内部测量电阻。

用于确定隔离电阻的装置内部测量电阻应由供应商规定，并与原始设备制造商商定。

确定隔离电阻的装置的设计应确保在使用外部测量仪器测量高压系统的隔离电阻时，不会检测到其内部测量电阻。例如，可以通过关闭测量电阻来满足这一要求。

高压系统的高压回路上限电压应作为计算绝缘电阻的参考电压，见表“高压电压范围”。

The time until the output of a valid isolation resistance shall be shorter than 30 s provided that no other requirement is specified in the OEM's requirements documentation.

The time until the output of a valid isolation resistance as a function of the capacitance of the Y capacitors in the range 0 µF to 2 µF for each DC HV potential shall be specified by the supplier.

If an additional fast isolation monitoring function is required, the following requirements shall be fulfilled unless other requirements are specified in the OEM's requirements documentation:

· The time until the output of a valid isolation resistance shall be shorter than 5 s.

· The measuring tolerance of + 0 % to - 50 % shall be maintained in the range from 100 Ohm/V to 500 Ohm/V.

Requirements for an additional fast isolation monitoring function shall be gathered from the OEM's requirements documentation.

如果原始设备制造商的要求文件中没有规定其他要求，有效隔离电阻输出的时间应小于30 s。

每个直流高压电位输出有效隔离电阻作为在0μF至2μF范围内Y电容的电容的函数应由供应商指定。

如果需要额外的快速隔离监测功能，除非OEM要求文件中另有规定，否则应满足以下要求：

· 有效隔离电阻输出的时间应短于5 s。

· + 0％至-50％的测量公差应保持在100 Ohm / V至500 Ohm / V的范围内。

附加快速隔离监测功能的要求应从原始设备制造商的要求文件中收集。

The current flowing through the unit for the determination of the isolation resistance shall always fall below the limit of 1 mA.

It shall be possible to switch off the unit for the determination of the isolation resistance by means of an appropriate circuit.

A self-test of the isolation monitoring system is required. In the event of a malfunction, a fault memory entry shall be set, and fault values shall be output as isolation resistance values.

It shall be possible to activate the unit for the determination of the isolation resistance by diagnostic.

The functions of the isolation monitoring shall be specified by the supplier and agreed upon with the OEM (switch on, measuring interval, measuring frequency, switch off).

The sub-functions of the isolation monitoring shall fulfill the full scope of functionality under all operating conditions of the HV system in accordance with Section "Voltage ranges". The requirement pertaining to the functional availability of isolation monitoring in the undervoltage range shall be gathered from the OEM's requirements documentation.

流过该确定隔离电阻的装置的电流应始终低于1 mA的限值。

通过适当的电路来关闭确定隔离电阻装置是可能的。

隔离监测系统进行自检被需要。如果发生故障，应设置故障记忆条目，并将故障值输出为隔离电阻值。

应能通过诊断来激活隔离电阻确定装置。

隔离监测的功能应由供应商规定，并与原始设备制造商商量以确定（打开、测量间隔、测量频率、关闭）。

根据“电压范围”一节，隔离监测的子功能应满足高压系统所有运行条件下的全部功能。有关低压范围内隔离监控功能可用性的要求应从OEM的要求文件中收集。

8.2 Service disconnect function (LV123-652)

8.2维修断开功能（LV123-652）

For testing, see Section "Test: Service disconnect function"

The service disconnect function is a measure for the shutdown of the HV system within the framework of the HV disconnection process, e.g. in case of service.

The service disconnect function can also be used for the following purposes:

· Assembly of the HV system

· Rework process in production

· Rescue disconnect (deactivation of HV system).

The service disconnect function shall be designed such that on actuation or activation the shut-off of the complete HV system is effected.

When the HV system is switched off using the service disconnect function, all HV components that can feed electric energy into DC HV circuits under operationally conditions shall be switched off in all HV circuits, e.g. on-board charger,

有关测试，请参见“测试：维修断开功能”一节。

服务断开功能是在高压断开过程框架内（例如在服务情况下）关闭高压系统的措施。

维修断开功能也可用于以下目的：

· 高压系统组装

· 生产中的返工过程

· 救援断开（高压系统停用）。

服务断开功能的设计应确保在启动或激活时，整个高压系统的关闭被完成。

当使用服务断开功能关闭高压系统时，在所有高压电路（如车载充电器）中在操作条件下可向直流高压电路供电的所有高压元件应被关闭。

DC/DC converter HV/LV, HV battery, HV generator.

The service disconnect function should be designed such that an HV system shut-off is carried out under no-load conditions.

The service disconnect function shall be designed such that after it is actuated or activated for an HV system shut-off, it is possible to secure against restarting (power- on) by interlocking.

The interlocking shall be designed such as to prevent powering on of the entire

HV system or of individual HV components that can feed electric energy into a DC HV circuit under operational condition.

The service disconnect function shall be designed such that interlocking is rendered impossible if no actuation or activation for an HV system shut-off is present.

The design of the service disconnect function and all related functions shall be gathered from the OEM's requirements documentation.

直流/直流转换器，高压/低压，高压电池，高压发电机。

服务断开功能的设计应确保在空载条件下高压系统关闭。

服务断开功能的设计应确保在高压系统关闭被启动或激活后，可以通过互锁防止重启（通电）。

互锁的设计应能防止整个高压系统或单独的高压元件通电，这些元件可在运行条件下将电能输入直流高压电路。

服务断开功能的设计应确保，在没有启动或激活高压系统关闭，则无法进行互锁。

服务断开功能和所有相关功能的设计应从原始设备制造商的要求文件中收集。

8.3 Pre-charge (LV123-660)

8.3预充电（LV123-660）

For testing, see Section "Test: Pre-charge"

A pre-charge circuit shall be provided for starting up the HV system.

The assignment of the pre-charge function shall be gathered from the OEM's requirements documentation.

The X capacitors of the HV components on the DC HV circuits shall be charged up to a pre-charge voltage with the pre-charge function.

The pre-charge voltage shall be gathered from the OEM's requirements documentation.

The pre-charge current shall be limited. The current limit shall be agreed upon with the OEM by the supplier.

The pre-charging shall be completed within a specified time. The specifications shall be gathered from the OEM's requirements documentation.

有关测试，请参见“测试：预充电”一节。

应提供预充电电路用于启动高压系统。

预充电功能的分配应从原始设备制造商的要求文件中收集。

直流高压电路中的高压元件的X电容器应使用预充电功能充电至预充电电压。

预充电电压应从原始设备制造商的要求文件中收集。

应限制预充电电流。电流限制应由供应商与原始设备制造商商定。

预充电应在规定时间内完成。规范应从原始设备制造商的要求文件中收集。

The HV system shall not be powered-on completely until the conditions for the end of the pre-charging function have been fulfilled.

If the switching equipment of the HV battery is used for pre-charging, the switching device or switching device arrangement for the other DC HV potential shall not be switched on until the pre-charging is completed.

The pre-charging shall be designed such that deviations from a specified voltage curve over time are detected as faults.

If a fault is detected during pre-charging, the pre-charging shall be terminated.

All X capacitors in the entire HV system shall be taken into account when designing the pre-charge function. Details regarding the X capacitors of the HV system shall be gathered from the OEM's requirements documentation.

The design of the pre-charge function, a pre-charge circuit and the switching devices employed shall be specified by the supplier and agreed upon with the OEM.

Further requirements regarding the pre-charging and its control shall be gathered from the OEM's requirements documentation.

在预充电功能结束的条件得到满足之前，高压系统不得完全通电。

如果高压电池的开关设备用于预充电，直到预充电完成，其他直流高压电位的开关设备或开关设备装置才能被打开。

预充电的设计应确保，随着时间的推移，来自规定电压曲线的偏差被检测为故障。

如果在预充电过程中检测到故障，应终止预充电。

在设计预充电功能时，应考虑整个高压系统中的所有X电容器。高压系统的X电容器的详细信息应从原始设备制造商的要求文件中收集。

预充电功能、预充电电路和所用开关装置的设计应由供应商规定，并与原始设备制造商商定。

有关预充电及其控制的进一步要求应从原始设备制造商的要求文件中收集。

8.4 Detection of open HV cables (LV123-674)

8.4检测开放式高压电缆（LV123-674）

For testing, see Section "Test: Detection of open HV cables"

A measure for the detection of open HV cables shall be provided if live parts of disconnected HV contactings in HV circuits (non-contact state) can be touched during servicing (e.g. screwed HV contactings), see also Section "Protection against direct contact".

For the detection of open HV cables, one of the following measures shall be provided:

· Technical measure

· Organizational or procedural measure.

The details on the relevant measure shall be gathered from the OEM's requirements documentation.

A technical measure for the detection of open HV cables shall be designed such that it is capable to detect disconnected HV contactings (unmated state).

The assignment of a technical measure for the detection of open HV cables for

· DC HV circuits, and

· AC HV circuits

有关测试，请参见“测试：检测开放式高压电缆”一节

如果在维修过程中可以接触高压电路中断开高压触点（非接触状态）的带电部分（例如螺纹高压触点），则应提供检测开放式高压电缆的措施，另请参见“直接接触保护”一节。

对于开放式高压电缆的检测，应提供以下措施之一：

· 技术措施

· 组织或程序措施。

相关措施的细节应从原始设备制造商的要求文件中收集。

开放式高压电缆检测的技术措施应设计为能够检测断开的高压接触（未匹配状态）。

开放式高压电缆检测技术措施的分配

· 直流高压电路，以及

· 交流高压电路

to an HV component shall be gathered from the OEM's requirements documentation.

A technical measure for the detection of open HV cables shall comply with one of the following requirements:

· Used voltages shall be below voltages of voltage class B

· Used currents shall be < 10 mA d.c. or < 2 mA a.c.

· The cut-off time after detection of an open cable shall be selected such that the requirements in accordance with the time/current diagrams in IEC/TS 60479-1 are fulfilled.

If a technical measure for the detection of open HV cables is required, a circuit suitable for a DC HV circuit or AC HV circuit shall be specified by the supplier and agreed upon with the OEM.

The activation for the detection of open HV cables shall be effected before or during the power-on procedure (e.g. pre-charge of the DC HV circuits) or immediately following switching on the HV system.

If open HV cables are detected as a result of a technical measure, the power-on procedure shall be interrupted, or the HV system shall be shut off.

Further requirements for the detection of open HV cables and related control functions shall be gathered from the OEM's requirements documentation.

For an organizational or procedural measure, the individual measures of the OEM, for example, the training of service personnel or the selection of qualified workshops, shall apply.

高压元件应根据原始设备制造商的要求文件进行收集。

开放式高压电缆检测技术措施应符合下列要求之一：

· 使用的电压应低于B级电压。

· 所用电流应小于10 ma d.c.或小于2 ma a.c.

· 检测到开放电缆后的截止时间的选择应满足IEC/TS 60479-1中时间/电流图的要求。

如果需要检测开放式高压电缆的技术措施，供应商应与原始设备制造商商定以指定适合直流高压电路或交流高压电路的电路。

应在通电程序（如直流高压电路的预充电）之前或期间，或在接通高压系统后开路高压电缆的检测应被立即激活。

如果由技术措施检测到开放式高压电缆，则应中断通电程序，或关闭高压系统。

开放式高压电缆的检测和相关控制功能的进一步要求应从原始设备制造商的要求文件中收集。

对于组织或程序措施，应采用原始设备制造商的个别措施，例如服务人员的培训或合格车间的选择。

8.5 Additional requirements for HV battery (LV123-690)

8.5高压蓄电池的附加要求（LV123-690）

8.5.1 General requirements (LV123-693)

8.5.1一般要求（LV123-693）

If more than one HV battery is used in a single vehicle, the requirements apply to each individual HV battery.

HV plug connections within the HV battery that are operated during servicing shall comply with the following additional requirement when in the disconnected (non- contact) state:

All housing openings not intended for contacting when plug is inserted shall comply with at least degree of protection IPXXD in accordance with ISO 20653.

如果一辆车使用多个高压蓄电池，则要求适用于每个单独的高压蓄电池。

当处于断开（非接触）状态时，维修期间操作的高压电池内的高压插头应符合以下附加要求：插入插头时，所有不用于接触的外壳开口应至少符合ISO 20653的防护等级IPXXD。

8.5.2 Switching equipment HV battery (LV123-701)

8.5.2开关设备高压电池（LV123-701）

Note: Bibliographic references: ECE-R100, ISO 6469-1, ISO 12405-1, ISO 12405-2, ISO/FDIS 12405-3: 2014-01, SAE J2578

For testing, see Section "Test: Switching equipment HV battery" in Section "Test: Additional requirements for HV battery"

The HV battery shall be separated on all poles from the DC HV circuits when the

HV system is shut off. Details on the shut-off of the HV system shall be gathered from the OEM's requirements documentation.

Switching equipment shall be used for switching the HV battery on and off.

Switching on of the switching equipment shall be disabled unless it is enabled. The requirements for the release shall be gathered from the OEM's requirements documentation.

The switching equipment shall be designed such that at least one pole of the DC HV circuit is switched off by means of a contactor.

注：参考书目：ECE-R100、ISO 6469-1、ISO 12405-1、ISO 12405-2、ISO/FDIS 12405-3:2014-01、SAE J2578

有关测试，请参见“测试：高压电池的附加要求”一节中的“测试：开关设备高压电池”一节。

高压系统关闭时，高压电池应在所有极上与直流高压电路分开。高压系统关闭的详细信息应收集在原始设备制造商的要求文件中。

开关设备应用于打开和关闭高压电池。

除非启用否则开关设备的开关应被禁用。应从原始设备制造商的要求文件中收集发布要求。

开关设备的设计应使直流高压电路的至少一个极通过接触器关闭。

One of the following devices shall be used as switching equipment:

· One contactor for each pole of the DC HV circuit

· Combination of a contactor for one pole and a semiconductor switch for the other pole of the DC HV circuit.

The details on the switching equipment shall be gathered from the OEM's requirements documentation.

A contactor shall be designed such that between the active parts of the contacts in open state at least the requirements for the basic insulation in accordance with Section "Insulation coordination" are fulfilled.

If the switching equipment of the HV battery is used for pre-charging, the following requirement shall be fulfilled:

· If the switching equipment in the pre-charge path is designed as semiconductor switch, a contactor shall be used as switching equipment for the other DC HV pole.

开关设备应采用下列装置之一：

· 直流高压电路每极一个接触器

· 一个电极的接触器和一个直流高压电路另一个电极的半导体开关的组合。

开关设备的详细信息应从原始设备制造商的要求文件中收集。

接触器的设计应确保在开路状态下，触点的活动元件至少满足“绝缘配合”一节中对基本绝缘的要求。

如果高压蓄电池的开关设备用于预充电，应满足以下要求：

如果预充电路径中的开关设备设计为半导体开关，则应使用一个接触器作为其他直流高压极的开关设备。

For contactors, the supplier shall indicate the maximum ampacity over the time of the current load during which no jamming of the contacts occurs.

In the event of an overcurrent in the contactors' robustness range, neither the switching off of the switching equipment nor the operation after the subsequent operationally intended switching on shall result in jamming of the contactor, a failure of a semiconductor switch or damage to the switching equipment that is not covered by the specification of the switching equipment; see Figure "Overview of overcurrent protection tripping thresholds".

Semiconductor switches of switching equipment shall be designed such that they interrupt a current flow in both directions in their switched off state.

On canceling of the activation or cut off of power supply, the switches of the switching equipment shall assume the switched off state.

Contactors shall be able to cut off charging and load currents within the robustness range of the contactors with a number of cut-offs in accordance with the OEM's requirements documentation; see Figure "Overview of overcurrent protection tripping thresholds".

It shall be detected when a switching device can no longer be switched off (jammed contactor or breakdown of semiconductor switch).

对于接触器，供应商应指出电流负载期间的最大载流量，在此期间触点不会发生干扰。

如果在接触器的稳健性范围内出现过电流，开关设备的关闭和随后的操作性预期打开后的操作都不会导致接触器的干扰、半导体开关的故障或不在本规范的范围内开关设备的损坏。打开开关设备；参见图“过流保护跳闸阈值概述”。

半导体开关的设计应使其在其关闭状态下中断两个方向的电流。

取消激活或切断电源时，开关设备的开关应处于关闭状态。

根据原始设备制造商的要求文件，接触器应能够切断接触器稳健性范围内的充电和负载电流，并具有多个截止点；见图“过流保护跳闸阈值概述”。

当开关装置不能再关闭时（接触器卡死或半导体开关击穿），应进行检测。

When a switching device can no longer be switched off due to a jammed contactor or a semiconductor switch breakdown, for example, a fault memory entry shall be set.

It shall be possible to read out the fault memory entry for a switching device that can no longer be switched off by diagnostic.

For contactors, the number of switching operations shall be monitored taking into account the load current.

For contactors, it shall be possible to read out the number of switching operations via diagnostics.

When an upper limit for the permissible number of switching operations under load current is reached, the switching equipment shall be prevented from switching on.

Further requirements and reaction behavior in the event of jammed contactors, broken- down semiconductor switches or fault conditions shall be gathered from the OEM's requirements documentation.

当开关设备因接触器卡阻或半导体开关故障而无法再关闭时，例如，应设置故障记忆条目。

应能读出不能通过诊断关闭的开关装置的故障记忆条目。

对于接触器，应在考虑负载电流的情况下监测开关操作次数。

于接触器，应能够通过诊断读取开关操作的数量。

当达到负载电流下允许的开关操作次数上限时，应防止开关设备开启。

如果接触器卡住、半导体开关故障或出现故障，进一步的要求和反应行为应从原始设备制造商的要求文件中收集。

8.5.3 Overcurrent protection HV battery (LV123-386)

8.5.3过流保护高压蓄电池（LV123-386）

Note: Bibliographic references: ECE-R100, GB/T 18384.1, GB/T 19751, ISO 6469-1, ISO 8820, ISO 12405-1, ISO 12405-2, ISO/FDIS 12405-3: 2014-01, KMVSS Art. 18-2, 18-3, 91, QC/T 743, SAE 2344, SAE J2578, SAE J2929

For testing, see Section "Test: Overcurrent protection HV battery" in Section "Additional requirements for HV battery"

The technical specifications regarding the safety and certification-relevant characteristics relating to the obligation for documentation for the topic "Overcurrent protection device, switching equipment" shall be documented by the supplier in accordance with Section "Safety and certification-relevant scopes HV" and shall be agreed upon with the OEM.

Details on these characteristics shall be gathered from the OEM's requirements documentation.

注：参考文献：ECE-R100、GB/T 18384.1、GB/T 19751、ISO 6469-1、ISO 8820、ISO 12405-1、ISO 12405-2、ISO/FDIS 12405-3:2014-01、KMVSS ART。18-2、18-3、91、QC/T 743、SAE 2344、SAE J2578、SAE J2929

有关测试，请参见“高压电池附加要求”一节中的“测试：过流保护高压电池”一节。

供应商应根据“安全和认证相关范围高压”一节的规定，对与“过流保护装置、开关设备”相关的文件义务相关的安全和认证相关特性的技术规范进行记录，并应与原始设备制造商商定。

这些特性的详细信息应从原始设备制造商的要求文件中收集。

Overcurrent protection device
In addition to the switching equipment, the HV battery shall be equipped with an overcurrent protection device.

The overcurrent protection device shall be capable of interrupting overcurrents in the galvanically connected DC HV circuit which can be present as overload currents or short-circuit currents.

The overcurrent protection device shall fulfill the following requirements:

· After a triggering of the overcurrent protection device and with the maximum operating voltage in accordance with Table "HV voltage ranges" applied, the leakage current that can flow through the overcurrent protection device shall be restricted to a specified current limit.

· After the overcurrent protection device is triggered, the resistance between the contacts of the overcurrent protection device shall comply with a specified minimum value.

· The breaking capacity of the overcurrent protection device for interrupting overcurrents shall be reported by the supplier.

过流保护装置

高压蓄电池除开关设备外，还应配备过流保护装置。

过电流保护装置应能够中断电流连接的直流高压电路中的过电流，该过电流可呈现为过载电流或短路电流。

过流保护装置应满足下列要求：

· 触发过电流保护装置并按照表中“高压电压范围”施加最大工作电压后，可流过过电流保护装置的漏电流应限制在规定的电流限值范围内。

· 过流保护装置触发后，过流保护装置触点间的电阻应符合规定的最小值。

· 供应商应报告用于中断过流的过流保护装置的开断能力。

The individual requirements for the overcurrent protection device shall be gathered from the OEM's requirements documentation.

One of the following devices shall be used as an overcurrent protection device:

· Fuse

· Protection device which fulfills the overcurrent protection requirements in a comparable way to a fuse.

The overcurrent protection device shall be gathered from the OEM's requirements documentation.

If a fuse is used as the overcurrent protection device, it shall be designed in accordance with the OEM's requirements documentation or with applicable standards.

Note: Fuse requirements are specified in the series ISO 8820.

The design of the overcurrent protection device shall be specified by the supplier and agreed upon with the OEM. This includes, for example, details on the triggering time and current for triggering.

过流保护装置的单独要求应从原始设备制造商的要求文件中收集。

应使用以下装置之一作为过流保护装置：

· 熔断器

· 以与保险丝类似的方式满足过流保护要求的保护装置。

过流保护装置应从原始设备制造商的要求文件中收集。

过流保护装置应从原始设备制造商的要求文件中收集。

如果使用保险丝作为过流保护装置，则其设计应符合OEM的要求文件或适用标准。

注：ISO 8820系列规定了保险丝要求。

过流保护装置的设计应由供应商规定，并与原始设备制造商商定。例如，这包括有关触发时间和触发电流的详细信息。

Combination of switching equipment and overcurrent protection device
Current limits, tripping thresholds and triggering ranges above the maximum operating current are shown in Figure "Overview of overcurrent protection tripping thresholds". The maximum short-circuit current is a characteristic of the HV battery; see Figure "Overview of overcurrent protection tripping thresholds".

开关设备与过流保护装置的组合

超过最大工作电流的电流限制、跳闸阈值和触发范围如图“过流保护跳闸阈值概述”所示。最大短路电流是高压蓄电池的一个特性，见图“过流保护跳闸阈值概述”。
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Figure: Overview of overcurrent protection tripping thresholds

	原文
	译文

	Current
	电流

	Upper ampacity limit contactors
	电流上限接触器

	Specified tripping range of fuse
	保险丝规定的跳闸范围

	Fuse priority range
	保险丝优先范围

	Overcurrent range
	过电流范围

	Minimum specified fuse trip current
	最小规定保险丝跳闸电流

	Robustness range contactors (switching capacity)
	稳健性范围接触器（开关容量）

	Maximum operating current HV battery
	高压电池最大工作电流

	HV battery operating range
	高压电池工作范围


The HV battery shall be able to detect an overcurrent in the contactor robustness range; see Figure "Overview of overcurrent protection tripping thresholds".

The interconnection of switching equipment and overcurrent protection device shall be capable of switching off overcurrents which can occur as overload or short-circuit currents irrespective of their current direction or current level.

The switching off of an overcurrent by the switching equipment or the overcurrent protection device shall not cause any mechanical or thermal damage outside the HV battery. No mechanical damage shall occur to the housing of the HV battery.

For overcurrents in the fuse priority range in accordance with Figure "Overview of overcurrent protection tripping thresholds", the fuse shall always trigger early enough to ensure that no jamming of the contactors or conductive failure of a semiconductor switch occurs.

高压电池应能检测到接触器稳健性范围内的过电流；见图“过电流保护跳闸阈值概述”。

开关设备和过流保护装置的互连应能关闭过流，过流可作为过载或短路电流发生，无论其电流方向或电流水平如何。

通过开关设备或过流保护装置关闭过流不得造成高压电池外部的任何机械或热损坏。高压电池外壳不得发生机械损坏。

根据图“过流保护跳闸阈值概述”，对于保险丝优先范围内的过流，保险丝应始终足够早地触发，以确保不会发生接触器堵塞或半导体开关导电故障。

For the contactors of the switching equipment, the ampacity in the event overcurrent shall be coordinated with the tripping characteristic of the overcurrent protection device; see Figure "Overview of overcurrent protection tripping thresholds". Tolerances and ambient conditions shall be taken into account. The values shall be specified by the supplier and agreed with the OEM.

The supplier shall indicate the upper limit of the ampacity for contactors of the switching equipment. The following parameters shall be specified for the upper limit of the current carrying capacity:

· Ampacity limit as a function of the time of the current load, inclusive of short- term loads taking into account a time/current characteristic

· Levitation limit.

Note: The levitation limit is the upper limit of the ampacity at which no undesired opening of the contactor contacts occurs due to current-dependent magnetic forces.

对于开关设备的接触器，过流时的载流量应与过流保护装置的跳闸特性相协调，见图“过流保护跳闸阈值概述”。应考虑公差和环境条件。数值应由供应商规定，并且与原始设备制造商达成一致。

供应商应说明开关设备接触器的载流量上限。载流量上限应规定以下参数：

· 作为电流负载时间函数的载流量限制，包括考虑时间/电流特性的短期负载

· 悬浮限值。

注：悬浮限值是载流量的上限，在该限值下，由于基于电流的磁力，接触器触点不会出现意外打开。

8.6 Additional requirements for DC/DC converter HV/LV (LV123-716)

8.6直流/直流变换器高压/低压的附加要求（LV123-716）

For testing, see Section "Test: Additional requirements for DC/DC converter HV/LV"

The electrical connection between DC/DC converter HV/LV and the negative pole of the LV powernet shall meet the equipotential bonding requirements if the contacting of this plug and the housing are connected in a conductive manner; see Section "Equipotential bonding".

In this case, the DC/DC converter HV/LV shall fulfill one of the following requirements in order to prevent an unintended current feedback via different LV powernet paths, e.g. ground shieldings, signal lines:

· An additional means of equipotential bonding shall be provided which fulfills the requirements for equipotential bonding in accordance with Section "Equipotential bonding" and the ampacity for the connection to the

LV powernet. The requirements pertaining to connection technology and routing to achieve redundancy shall be gathered from the OEM's requirements.

· The missing of an electric connection between the DC/DC converter HV/LV and the negative pole of the LV powernet (battery) shall be detected. In the case of a detected missing connection, the response of the DC/DC converter HV/LV shall avoid potential consequential damage.

有关测试，请参见“测试：DC/DC转换器高压/低压的附加要求”一节。

直流/直流变换器高压/低压与低压电网负极之间的电气连接，如果插头与外壳的接触采用导电方式连接，应满足等电位连接要求，见“等电位连接”一节。

在这种情况下，DC/DC转换器高压/低压应满足以下要求之一，以防止通过不同低压电网路径（如接地屏蔽、信号线）的意外电流反馈：

· 应提供额外的等电位连接方式，以满足“等电位连接”一节中的等电位连接要求和与低压电网连接的载流量。与实现冗余的连接技术和路由相关的要求应从原始设备制造商的要求中收集。

· 检测直流/直流变换器高压/低压与低压电网（电池）负极之间的电气连接缺失。如果检测到连接缺失，则直流/直流转换器高压/低压的响应应避免潜在的间接损坏。

The implementation of the measure for equipotential bonding shall be gathered from the OEM's requirements documentation.

If a detection and response in the case of a missing connection between the

DC/DC converter HV/LV and the negative pole of the LV powernet is provided, these shall be agreed upon with the OEM by the supplier.

If the electrical connection between the DC/DC converter HV/LV and the negative pole of the LV powernet (battery) is also used as an equipotential bonding means, and an electrical conductor or a ground strap with protective sheath is used for this purpose, the following requirement shall be fulfilled:

应根据原始设备制造商的要求文件收集等电位连接措施的实施。

如果在直流/直流变换器高压/低压和低压电网负极之间缺少连接的情况下提供检测和响应，

供应商应与原始设备制造商达成一致。

如果直流/直流变换器高压/低压和低压电网（电池）负极之间的电气连接也用作等电位连接手段，并且为此目的使用了电导体或带保护套的接地带，则应满足以下要求：

· For the insulation or the protective sheath the color selected shall be the color used for equipotential bonding in the vehicle.

For this electrical connection the color brown shall be generally used for road vehicles with 12 V powernet. In other cases the specification regarding the color shall be gathered from the OEM's requirements documentation.

If a boost mode is provided, it shall be disabled under the following conditions:

· The boost mode is not enabled; see OEM's requirements documentation.

· The voltage on the DC HV circuit falls outside the operating voltage ranges, in accordance with Table "HV voltage ranges".

· The HV system is in shut-off state.

· A crash has been detected; see Section "Behavior in the event of a crash"

· The service disconnect function has been actuated or is activated, see Section "Service disconnect function".

· 对于绝缘或保护套，所选颜色应为车辆等电位连接所用的颜色。

对于这种电气连接，通常应将棕色用于配备12 V电网的道路车辆。在其他情况下，有关颜色的规范应从原始设备制造商的要求文件中收集。

如果提供了增压模式，应在以下条件下禁用：

· 增压模式未启用；见原始设备制造商的要求文件。

· 根据表“高压电压范围”，直流高压电路上的电压超出工作电压范围。

· 高压系统处于关闭状态。

· 已检测到碰撞；见“碰撞事件中的行为”一节。

· 维修断开功能已启动或已激活，见“维修断开功能”一节。

8.7 Additional requirements for inverters (LV123-724)

8.7逆变器的附加要求（LV123-724）

For testing, see Section "Test: Additional requirements for inverters"

The generation of a DC HV voltage ≥ 60 V d.c. shall be blocked under the following conditions:

· Generator operation is not enabled, see OEM's requirements documentation.

· Idle operation is not enabled, see OEM's requirements documentation.

· The HV system is in shut-off state.

· A crash has been detected; see Section "Behavior in the event of a crash"

· The service disconnect function has been actuated or is activated, see Section "Service disconnect function".

有关测试，请参见“测试：逆变器的附加要求”一节。

在下列条件下，应阻止产生直流高压电压≥60V直流电：

· 发电机运行未启用，见原始设备制造商的要求文件。

· 未启用空闲操作，见原始设备制造商的要求文件。

· 高压系统处于关闭状态。

· 已检测到碰撞；见“碰撞事件中的行为”一节。

· 维修断开功能已启动或已激活，见“维修断开功能”一节。

8.8 Additional requirements for HV wiring harness (LV123-729)

8.8高压线束的附加要求（LV123-729）

Note: Bibliographic references: GB/T 25087, ISO 6722, ISO 14572, SAE J1654, SAE J1673, SAE J2501, SAE J2578

For testing, see Section "Test: Additional requirements for HV wiring harness"

For HV cables or HV wiring harnesses with integrated EMC shielding, the applicable requirements for the electrical safety for the insulation between live parts and the EMC shield shall be fulfilled in accordance with Section "Requirements for electrical characteristics and HV safety".

If an HV cable or an HV wiring harness comprises an integrated EMC shielding, the requirements for the outer sheathing such as protection against external loads shall be gathered from the OEM's requirements documentation.

HV cables shall comply with the requirements for the ampacity for a short-circuit current through a equipotential bonding path according to the requirements for a equipotential bonding means in accordance with Section "Equipotential bonding".

注：参考书目：GB / T 25087，ISO 6722，ISO 14572，SAE J1654，SAE J1673，SAE J2501，SAE J2578

有关测试，请参见“测试：高压线束的附加要求”部分

对于带有集成电磁兼容屏蔽的高压电缆或高压线束，应按照“电气特性和高压安全要求”一节的要求，满足带电元件和电磁兼容屏蔽之间绝缘的电气安全适用要求。

如果高压电缆或高压线束包含一个集成的电磁兼容性屏蔽，则外部护套的要求（如外部负载保护）应从原始设备制造商的要求文件中收集。

根据“等电位连接”一节中的等电位连接方法要求，高压电缆应符合通过等电位连接路径的短路电流的载流量要求。

9 Additional requirements for connection to an external electric power supply (LV123-1757)

9. 外部电源连接的附加要求（LV123-1757）

9.1 General (LV123-1759)

9.1概述（LV123-1759）

Note: Bibliographic references: GB/T 20234.1, GB/T 20234.3, IEC 61851-1, IEC 61851-22, IEC/FDIS 61851-23: 2013-11, IEC/TS 62763, ISO 6469-3, ISO 15118-1, ISO/DIS 17409: 2013-09,SAE J1772, UL 2231, UL 2251, UL 2594

The requirements described in this section apply to the connection and supply of the vehicle from an external electric power supply or a low-voltage network, e.g. for charging the HV battery or for the supply of HV components for various functions.

The connections to an external AC and DC power supply are covered.

注：参考文献：GB/T 20234.1、GB/T 20234.3、IEC 61851-1、IEC 61851-22、IEC/FDIS 61851-23:2013-11、IEC/TS 62763、ISO 6469-3、ISO 15118-1、ISO/DIS 17409:2013-09、SAE J1772、UL 2231、UL 2251、UL 2594

本节所述要求适用于从外部电源或低压网络的车辆的连接和提供，例如为高压蓄电池充电或为各种功能提供高压元件。

包括与外部交流和直流电源的连接。

9.2 General requirements for conductive connection to an external electric power supply (LV123-1761)

9.2外部电源导电连接的一般要求（LV123-1761）

9.2.1 Protective conductor (PE) (LV123-1762)

9.2.1保护导体（PE）（LV123-1762）

Note: Bibliographic references: DIN 72551-7, IEC 60445, IEC 61851-1, IEC/TS 62763, ISO/DIS 17409: 2013-09, SAE J1772

Vehicles that have a conductive connection to an external electric power supply shall be provided with a contact in the vehicle inlet that connects the vehicle ground with the protective conductor (PE) of the external electric power supply.

Note: The protective conductor contact in the vehicle inlet is the protective conductor contact or connection of the vehicle.

The protective conductor contact in the vehicle inlet shall be marked in accordance with the applicable standard. The following marks may be used, see IEC 60445:

注：参考书目：DIN 72551-7、IEC 60445、IEC 61851-1、IEC/TS 62763、ISO/DIS 17409:2013-09、SAE J1772

对于与外部电源有导电连接的车辆，应在车辆入口处提供一个触点，该触点通过将车辆接地与外部电源的保护导体（PE）连接。

注意：车辆入口处的保护导体触点是车辆的保护导体触点或连接。

车辆入口处的保护导线触点应按照适用标准进行标记。可使用以下标志，见IEC 60445：

· Alphanumeric identifier PE

· A graphic symbol, e.g. [image: image28.png]



For the protective conductor connection inside the vehicle, 2 types of cases shall be distinguished:

· The first protective conductor connecting point is the vehicle ground, see Figure "Example of protective conductor connection - first connecting point on vehicle ground"

· The first protective conductor connecting point in the vehicle is on an

HV component in an electric power supply circuit, see Figure "Example of protective conductor connection - first connecting point on HV component".

The first protective conductor connecting point in the vehicle and the associated vehicle ground shall be gathered from the OEM's requirements documentation.

字母数字标识符PE

图形符号, e.g

对于车内保护导线连接，应区分两种情况：

· 第一个保护导线连接点为车辆接地，见图“保护导线连接示例-车辆接地第一个连接点”

· 车辆中的第一个保护导体连接点位于供电电路中的高压元件上，见图“保护导体连接示例-高压元件上的第一个连接点”。

车辆中的第一个保护导线连接点和相关车辆接地应从原始设备制造商的要求文件中收集。
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The HV components of an electric power supply circuit as well as their exposed conductive parts shall be connected with the vehicle ground such as to fulfill the requirements for a protective conductor connection.

If the first protective conductor connecting point in the vehicle is provided on an HV component, this shall be connected to the protective conductor contact of the vehicle inlet such that the requirements pertaining to a protective conductor connection are fulfilled.

If the first protective conductor connecting point in the vehicle is provided on an

HV component, the protective conductor shall be installed in the power supply wiring harness of this HV component.

If the first protective conductor connecting point in the vehicle is provided on an HV component, this shall fulfill one of the following requirements:

供电电路的高压元件及其外露的导电部分应与车辆接地连接，以满足保护导体连接的要求。

如果车辆中的第一个保护导线连接点安装在高压元件上，则应将其连接到车辆插孔的保护导线触点上，以满足与保护导线连接相关的要求。

如果车辆中的第一个保护导线连接点安装在高压元件上，则保护导线应安装在该高压元件的电源线束中。

如果车辆中的第一个保护导线连接点安装在高压元件上，则应满足以下要求之一：

· The protective conductor shall be led in by the plug into the HV component and connected inside the HV component to the component's housing.

· The protective conductor shall be spliced out from the power supply wiring harness near the HV component and connected to the housing of the HV component.

· 保护导体应通过插头引入高压元件，并在高压元件内部连接至元件外壳。

· 保护导线应在高压元件附近的电源线束上插接，并与高压元件的外壳相连。

The resistance value of the protective conductor connection between the PE contact in the vehicle inlet and the first protective conductor connecting point in the vehicle shall be < 40 mOhm until the end of the specified service life (EOL). This requirement shall be fulfilled for every arrangement of this connecting point, see Figure "Resistance of protective conductor connection - example 1" and Figure "Resistance of protective conductor connection - example 2".

For an HV component that belongs to an electric power supply circuit, the total electrical resistance of the protective conductor connection between the PE contact in the vehicle inlet and the housing of an HV component shall be less than 100 mOhm until the end of the specified service life (EOL). The installation location of the

HV component (e.g. distance to vehicle inlet) and the arrangement of the complete path of the protective conductor connection shall be taken into account, see

Figure "Resistance of protective conductor connection - example 1" and Figure "Resistance of protective conductor connection - example 3".

For an HV component that belongs to an electric power supply circuit, one of the following requirements shall be fulfilled:

在规定的使用寿命（EOL）结束之前，车辆插孔处的PE触点和车辆中的第一个保护导线连接点之间的保护导线连接电阻值应小于40 mohm。此连接点的每种布置都应满足此要求，见图“保护导体连接电阻-示例1”和图“保护导体连接电阻-示例2”。

对于属于电源电路的高压元件，车辆插孔处的PE触点与高压元件外壳之间的保护导体连接的总电阻应小于100 mohm，直至规定的使用寿命（EOL）结束。

应考虑高压元件的安装位置（例如到车辆插孔的距离）和保护导线连接完整路径的布置，见图“保护导线连接的电阻-示例1”和图“保护导线连接的电阻-示例3”。

属于供电电路的高压元件，应当符合下列要求之一：

· The electrical resistance of the protective conductor connection between the housing of the HV component and the vehicle ground shall be < 40 mOhm until the end of the specified service life (EOL), see Figure "Resistance of protective conductor connection - example 1",

Figure "Resistance of protective conductor connection - example 2" and Figure "Resistance of protective conductor connection - example 3".

· For another configuration of the protective conductor connection, the requirement for total resistance of the protective conductor connection between the PE contact of the vehicle inlet and the housing of the HV component shall be complied with. The configuration of the protective conductor connection and the partitioning of individual resistances shall be gathered from the OEM's requirements documentation.

Note: The requirements result in a resistance of a protective conductor connection between the vehicle ground and the PE contact of the vehicle inlet that is always < 100 mOhm.

· 高压元件外壳与车辆接地之间保护导体连接的电阻应小于40 mohm，直至规定的使用寿命（eol）结束，见图“保护导体连接电阻-示例1”，图“保护导体连接电阻-示例2”和图“保护导体连接电阻-示例3”。

· 对于保护导线连接的另一种配置，应符合车辆插孔PE触点与高压元件外壳之间保护导线连接总电阻的要求。保护导线连接的配置和单个电阻的分区应从原始设备制造商的要求文件中收集。

注意：这些要求导致车辆接地和车辆插孔的PE触点之间的保护导线连接电阻始终小于100 mohm。
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If the cover or the housing of an HV component consists of several individual parts, the electrical requirements for the protective conductor connection shall be fulfilled in every position on the surface of the cover or housing. The resistance of an electrical connection from a conductive part to the protective conductor connection on the

HV component shall be < 10 mOhm until the end of the specified service life (EOL).

A permissible means for equipotential bonding in accordance with Section "Equipotential bonding" shall be used as means for the protective conductor (PE). The means for the equipotential bonding and the indication as to whether or not these means are an integral part of the HV component shall be gathered from the OEM's requirements documentation.

Protective conductors between the vehicle inlet and the vehicle ground or the housing of an HV component shall not be interrupted by switching equipment, measuring devices or other equipment or be reduced in their ampacity.

如果高压元件的盖子或外壳由几个单独的元件组成，则应在盖子或外壳表面的每个位置满足保护导体连接的电气要求。在规定的使用寿命（EOL）结束之前，从导电元件到高压元件上保护导体连接的电气连接电阻应小于10 mohm。

应使用符合“等电位连接”一节的允许等电位连接方法作为保护导体（PE）的方法。等电位连接的方法和这些方法是否是高压元件的一个组成部分的指示应从原始设备制造商的要求文件中收集。

车辆插孔与车辆接地或高压元件外壳之间的保护导体不得被开关设备、测量装置或其他设备中断，也不得降低其载流量。

The cross-sectional area of a protective conductor shall be designed to meet the requirements of IEC 60364-5-54 and shall be at least 2,5 mm².

If for an HV component a common conductor is used for the protective conductor (PE) and for equipotential bonding, this shall be designed such that the requirements for the cross-sectional area of a protective conductor in accordance with IEC 60364-5-54 and the requirements for equipotential bonding in accordance with Section "Equipotential bonding" are fulfilled.

Fasteners used for the protective conductor connection (PE) shall fulfill the requirements in accordance with Sub-Section "Mounting of the equipotential bonding solution" in Section "Equipotential bonding".

保护导体的横截面积应设计为符合IEC 60364-5-54的要求，且至少为2.5 mm²。

如果高压元件的保护导体（PE）和等电位连接使用公共导体，则应设计为满足IEC 60364-5-54的保护导体横截面积要求和“等电位连接”一节的等电位连接要求。

用于保护导体连接（PE）的紧固件应符合“等电位连接”一节中“等电位连接溶液的安装”一节的要求。

The following protective conductor connecting points shall have no more than 2 protective conductor connections:

· The first protective conductor connecting point in the vehicle.

· The protective conductor connection from the HV component, for which the first protective conductor connecting point in the vehicle is provided, to the vehicle ground (e.g. vehicle body).

The protective conductor between the vehicle inlet and the first protective conductor connecting point in the vehicle shall be marked according to the following requirements:

· Two-color combination green-yellow, see IEC 60445

· Basic color: yellow, similar to RAL 1021, see DIN 72551-7

· Identification color for longitudinal color stripes: green, similar to RAL 6018, see DIN 72551-7

· With reference to a length of 15 mm, one of these colors shall cover a minimum of 30 % and a maximum of 70 % of the surface. The other color shall cover the rest of the surface.

以下保护导体连接点的保护导体连接不得超过2个：

· 车内第一个保护导体连接点。

· 从高压元件到车辆接地（如车身）的保护导线连接，高压元件是车辆中的第一个保护导线连接点。

车辆入口与车辆第一保护导体连接点之间的保护导体应按下列要求标记：

· 双色组合绿黄色，见IEC 60445

· 基本颜色：黄色，类似于RAL 1021，参见DIN 72551-7

· 纵向彩色条纹的识别颜色：绿色，类似于RAL 6018，参见DIN 72551-7

· 参考15毫米的长度，其中一种颜色应至少覆盖表面的30％和最多70％。 另一种颜色应覆盖表面的其余部分。

The protective conductor connection between equipment for the external electric power supply and the protective conductor contact of the vehicle inlet shall be monitored in the vehicle by means of the control pilot function in accordance with applicable standards. The applicable standards and the assignment of the control pilot function to a control unit for the selected connection to an external electric power supply shall be gathered from the OEM's requirements documentation, see also Section "General requirements" in Section "Special requirements for an AC power supply".

应根据适用标准并通过控制导向功能对车辆中外部电源设备与车辆入口保护导体触点之间的保护导体连接进行监控。适用标准和控制导向功能分配至外部电源的选定连接的控制单元应从原始设备制造商的要求文件中收集，也可参见“交流电源特殊要求”一节中的“一般要求”一节。

9.2.2 Overcurrent protection (LV123-2170)

9.2.2过流保护（LV123-2170）

For protection in case of overload current, one of the following requirements shall be fulfilled:

· The cross-sectional areas of the AC or DC power supply wiring harnesses and the nominal current for the vehicle inlet shall be designed according to the maximum load current for the electric power supply circuit.

· An overcurrent protection device shall be provided for the wiring harnesses or for the vehicle inlet.

The requirements pertaining to protection in case of overload current shall be gathered from the OEM's requirements.

For short-circuit protection, one of the following requirements shall be fulfilled:

· The cross-sectional areas of the AC or DC power supply wiring harnesses and the nominal current for the vehicle inlet shall be designed according to the characteristics of the overcurrent protection device of the external electric power supply. The I²t value of this overcurrent protection device shall be taken into account. This I²t value is specified according to the maximum I²t value for an applicable vehicle connector and the I²t value of a charging cable.

· An overcurrent protection device shall be provided for the wiring harness of the power supply circuit. The cross-sectional areas of the power supply circuit wiring harnesses that are protected by this overcurrent protection device shall be selected based on the characteristics of this overcurrent protection device.

为了防止过载电流，应满足下列要求之一：

· 交流或直流电源线束的横截面积和车辆入口的额定电流应根据电源电路的最大负载电流进行设计。

· 应为线束或车辆入口提供过流保护装置。

与过载电流保护相关的要求应从原始设备制造商的要求中收集。

短路保护应满足下列要求之一：

根据外接电源过流保护装置的特点，进行设计交直流电源线束的截面积和车辆入口的额定电流。应考虑该过流保护装置的I²t 值。根据适用车辆接头的最大I²t 值和充电电缆的I²t 值来指定此I²t 值。

The requirements pertaining to overcurrent protection, including the required I²t value, shall be gathered from the OEM's requirements.

For the connection to an external DC power supply, the I²t value of the overcurrent protection device for the DC power supply circuit shall be limited to a maximum value. The maximum I²t value shall be gathered from the OEM's requirements documentation.

与过流保护相关的要求，包括所需的I²t 值，应从原始设备制造商的要求中收集。

对于与外部直流电源的连接，直流电源电路的过流保护装置的I²t 值应限制为最大值。 最大I²t值应从原始设备制造商的要求文档中收集。

9.2.3 Requirements for the vehicle inlet (LV123-1779)

9.2.3车辆入口要求（LV123-1779）

Note: Bibliographic references: GB/T 20234.1, GB/T 20234.2, GB/T 20234.3, IEC 62196-1, IEC 62196-2, IEC/CDV 62196-3: 2013-01, ISO 2575, ISO 7000, ISO/DIS 17409: 2013-09, SAE J1772, UL 2251

For the protection against direct contact, the vehicle inlet shall fulfill at least the degree of protection IPXXD in accordance with ISO 20653 when the vehicle connector is mated.

The vehicle inlet shall fulfill the following requirement when it is in the unmated state (vehicle connector not mated) and it is connected with the vehicle-side power supply wiring harness:

All housing openings not intended for contacting while mating shall comply with at least degree of protection IPXXD in accordance with ISO 20653.

注：参考文献：GB/T 20234.1、GB/T 20234.2、GB/T 20234.3、IEC 62196-1、IEC 62196-2、IEC/CDV 62196-3:2013-01、ISO 2575、ISO 7000、ISO/DIS 17409:2013-09、SAE J1772、UL 2251

对于直接接触防护，当车辆连接器匹配时，车辆插孔应至少满足ISO 20653规定的IPXXD防护等级。

车辆插孔处于未匹配状态（车辆连接器未匹配）且与车辆侧电源线束连接时，应满足以下要求：

根据ISO 20653，所有不用于配合时接触的外壳开口应至少符合IPXXD防护等级。

In the unmated state of the vehicle inlet at least degree of protection IPXXB in accordance with ISO 20653 shall be fulfilled for its HV terminals.

For the protection against moisture, the vehicle inlet, with the vehicle connector mated, shall fulfill at least degree of protection IP44K in accordance with ISO 20653.

For the vehicle inlet, the requirements with regard to insulation, protection against direct contact and prevention of thermal overload shall be fulfilled over the complete operating range and for the specified service life (EOL).

The vehicle inlet shall fulfill the requirements for the electric power supply connection according to the connection used for an external AC and/or DC power supply and shall comply with the associated standards for the vehicle inlet.

在车辆入口的未匹配状态下，高压终端至少应满足ISO 20653规定的IPXXB防护等级。

为了防止受潮，与车辆连接器匹配的车辆进气道应至少达到ISO 20653规定的IP44K防护等级。

对于车辆进气道，应在整个工作范围和规定的使用寿命（EOL）内满足绝缘、防直接接触和防止热过载的要求。

根据外部交流和/或直流电源的连接，车辆插孔应满足电源连接要求，并应符合车辆插孔的相关标准。

The applicable standards for the vehicle inlet and the connections used for an external electric power supply shall be gathered from the OEM's requirements documentation.

Note: Marking with the operator's manual symbol based on ISO 7000 (see also Section "Marking") in the direct vicinity of the vehicle inlet can be used for referencing the operator's manual.

If the marking of the connection to an external electric power supply is intended, the use of the symbols in accordance with ISO 2575 is recommended.

Marking with an HV symbol according to Section "Marking" is not permissible at the vehicle inlet.

用于外部电源的车辆入口和连接的适用标准应从原始设备制造商的要求文件中收集。

注意：根据ISO 7000（另见“标记”一节），在车辆入口附近使用操作员手册符号进行标记，可用于参考操作员手册。

如果打算标记与外部电源的连接，建议使用符合ISO 2575的符号。

在车辆入口处不允许根据“标记”一节使用高压符号进行标记。

9.3 Special requirements for connection to an AC power supply (LV123-1789)

9.3交流电源连接的特殊要求（LV123-1789）

9.3.1 General requirements (LV123-1790)

9.3.1一般要求（LV123-1790）

Note: Bibliographic references: GB/T 20234.1, GB/T 20234.3, IEC 61851-1, IEC 61851-22, IEC/TS 62763, ISO 6469-3, ISO 15118-1, ISO/DIS 17409: 2013-09, SAE J1772, UL 2231, UL 2594

For the connection to an external AC power supply, a control pilot function in accordance with the applicable standards shall be provided. The assignment of the control pilot function to a component in the vehicle and the applicable standards, e.g. ISO/DIS 17409: 2013-09, IEC 61851-1, IEC/TS 62763, SAE J1772 shall be gathered from the OEM's requirements documentation.

The control pilot function shall fulfill the following requirements pertaining to the detection of the control pilot signal:

· The frequency of the signal shall be detected.

· The duty cycle of the signal shall be detected.

· The voltage (amplitude) of the signal shall also be detected if this is demanded by the OEM.

注：参考文献：GB/T 20234.1、GB/T 20234.3、IEC 61851-1、IEC 61851-22、IEC/TS 62763、ISO 6469-3、ISO 15118-1、ISO/DIS 17409:2013-09、SAE J1772、UL 2231、UL 2594

对于与外部交流电源的连接，符合适用标准的控制导向功能应被提供。应从原始设备制造商的要求文件中收集车辆元件的控制导向功能分配和适用标准，例如ISO/DIS 17409:2013-09、IEC 61851-1、IEC/TS 62763、SAE J1772。

控制导向功能应满足以下与控制导向信号检测相关的要求：

· 检测信号频率。

· 检测信号的占空比。

· 如果原始设备制造商要求，也应检测信号的电压（振幅）。

When the control pilot function detects a discontinuity of the protective conductor connection between the external electric power supply and the vehicle inlet, the AC supply circuit including on-board charger shall be switched off.

Details on switching-off of the AC power supply circuit including on-board charger shall be gathered from the OEM's requirements documentation.

The activation on the control pilot shall be canceled if a corresponding signaling is present. The relevant signalings shall be gathered from the OEM's requirements documentation.

The control pilot function shall detect the maximum supply current transmitted from the external AC power supply.

In the following sections, the use of a vehicle inlet to connect to an external electric power supply is assumed.

If a charging cable with a plug, that is permanently attached to the vehicle, is used for connection to an external AC power supply, the requirements shall be agreed upon with the OEM or gathered from the OEM's requirements documentation.

当控制导向功能检测到外部电源和车辆插孔之间的保护导体连接不连续时，应关闭交流电源电路，包括车载充电器。

有关关闭交流电源电路（包括车载充电器）的详细信息，请参阅原始设备制造商的要求文件。

如果存在相应的信号，则应取消控制导向的激活。相关信号应从原始设备制造商的要求文件中收集。

控制导向功能应检测从外部交流电源传输的最大电源电流。

在以下章节中，假设使用车辆插孔连接外部电源。

如果永久性连接到车辆上的带有插头的充电电缆用于连接外部交流电源，则应与原始设备制造商商定要求或从原始设备制造商的要求文件中收集要求。

9.3.2 Protective conductor current and touch current (LV123-1792)

9.3.2保护导体电流和接触电流（LV123-1792）

Note: Bibliographic references: GB/T 18487.2, IEC 61851-21, ISO/DIS 17409:2013-09

For testing, see Section "Test: Protective conductor current and touch current"

The protective conductor current of the on-board charger shall not exceed 3,5 mA. In this context, the protective conductor current shall be measured in accordance with the testing procedure in Section "Test: Protective conductor current and touch current".

Note: The maximum permitted protective conductor current for the vehicle is 5 mA.

The touch current of the on-board charger shall not exceed 2,5 mA. For this purpose, the currents shall be measured in accordance with the testing procedure in Section "Test: Protective conductor current and touch current".

If several on-board chargers are used, the requirements for the touch and leakage current shall be fulfilled by the complete arrangement. The requirements for each individual on-board charger shall be reduced accordingly. Details on the arrangement of the on-board chargers or their number shall be gathered from the OEM's requirements documentation.

注：参考书目：GB/T 18487.2、IEC 61851-21、ISO/DIS 17409:2013-09

有关测试，请参见“测试：保护导体电流和接触电流”一节。

车载充电器的保护导体电流不得超过3.5 mA。在这种情况下，应按照“测试：保护导体电流和接触电流”一节中的测试程序测量保护导体电流。

注：车辆允许的最大保护导体电流为5 mA。

车载充电器的接触电流不得超过2.5 mA。为此，应按照“试验：保护导体电流和接触电流”一节中的试验程序测量电流。

如果使用多个车载充电器，应通过完整的布置满足接触和泄漏电流的要求。每个车载充电器的要求应相应降低。车载充电器或其编号的安排细节应从原始设备制造商的要求文件中收集。

The on-board charger itself shall have a sufficient margin to the permissible protective conductor current and touch current limits for the vehicle. To achieve a sufficient margin between the limits for the on-board charger and the vehicle system, the parasitic or installed couplings in the on-board charger shall be taken into account.

Note 1: Protective conductor, leakage and touch currents can be generated by a coupling between the AC power supply circuit and the DC HV circuit in the on-board charger and ripples from the HV system.

Note 2: The maximum permitted touch current for the vehicle is 3,5 mA.

The coupling between AC power supply circuit and DC HV circuit in the on-board charger shall be taken into account and minimized during an early stage during development.

The parasitic or installed coupling capacitances in the on-board charger should be smaller than 1 nF.

The coupling capacitances shall be determined in accordance with Section "Protective conductor and touch current". These shall be specified by the supplier and agreed upon with the OEM.

车载充电器本身应具有足够的裕度，以满足车辆允许的保护导体电流和接触电流限制。为了在车载充电器和车辆系统的限值之间获得足够的裕度，车载充电器中的寄生或安装耦合应该被考虑。

注1：保护导体、漏电和接触电流可由车载充电器中的交流电源电路和直流高压电路之间的耦合以及高压系统的波纹产生。

注2：车辆允许的最大接触电流为3.5 mA。

车载充电机的交流电源电路与直流高压电路的耦合应在开发初期考虑并尽量减少。

车载充电器中寄生或安装的耦合电容应小于1 nF。

耦合电容应根据“保护导体和接触电流”一节确定。这些应由供应商规定并与原始设备制造商商定。

9.3.3 Additional requirements for the on-board charger (LV123-1801)

9.3.3车载充电器的附加要求（LV123-1801）

For the connection of the vehicle inlet to the DC HV circuits, the on-board charger shall fulfill one of the following requirements:

· The on-board charger shall galvanically separate the AC power supply circuit from the DC HV circuit, see Figure "Sample system overview BEV, PHEV - Connection to external DC power supply on". This galvanic separation shall at least fulfill the requirements for a simple separation (basic insulation).

· If no galvanic separation from the DC HV circuit is intended, the requirements shall be agreed upon with the OEM by the supplier.

The on-board charger shall measure the input voltage of the external electric power supply.

If the input voltage of the external electric power supply is outside the specified limit values, the on-board charger shall cancel the activation on the control pilot and switch off the charging operation. The limit values shall be gathered from the OEM's requirements documentation.

对于车辆插孔与直流高压电路的连接，车载充电器应满足以下要求之一：

· 车载充电器应将交流电源电路与直流高压电路电隔离，见图“BEV、PHEV样品系统概述-外部直流电源连接开启”。这种电隔离至少应满足简单隔离（基本绝缘）的要求。

· 如果不打算与直流高压电路进行电流隔离，供应商应与原始设备制造商商定要求。

车载充电器应测量外部电源的输入电压。

如果外部电源的输入电压超出规定的限值，车载充电器应取消控制指示灯的激活并关闭充电操作。极限值应从原始设备制造商的要求文件中收集。

The AC power supply circuit with connected on-board charger shall within a period of < 5 s after unmating of the vehicle connector have voltages of < 30 V a.c. and < 60 V d.c. at the vehicle inlet.

An on-board charger shall limit inrush currents that occur when the external AC power supply is switched on:

· Peak value and duration of the transient inrush current that can occur when filter capacitors are charged

· rms value and duration of the momentary inrush current that can occur when capacitors in other internal circuits are charged.

The current limits and durations shall be gathered from the OEM's requirements documentation.

The on-board charger shall limit the current to the level of the maximum supply current transmitted from the external AC power supply.

已连接车载充电器的交流电源电路应在车辆连接器未匹配后5 s内，在车辆插孔处的电压为<30 V a.c.和<60 V d.c.。

车载充电器应限制外部交流电源打开时发生的浪涌电流：

· 滤波电容器充电时的瞬时涌入电流的峰值和持续可能会出现。

· 其他内部电路中的电容器充电时瞬时涌入电流的rms值和持续时间可能会发生。

当前限值和持续时间应从原始设备制造商的要求文件中收集。

车载充电器应将电流限制在外部交流电源传输的最大电源电流水平。

In limiting the current, the on-board charger shall take account of the following limits:

· Current limit transmitted via the control pilot function, see

Section "General requirements" in Section "Special requirements for an AC power supply"

· Current limit transmitted via digital communication, if such communication is provided for (see also ISO 15118-1 and applicable parts of the series ISO 15118).

For the design of X capacitors in the AC power supply circuit and DC HV circuit, the requirements given in Section "X capacitors" shall be taken into account.

For the design of Y capacitors in the AC power supply circuit and DC HV circuit, the requirements given in Section "Y capacitors" and Section "Isolation-bridging parts" shall be observed.

在限制电流时，车载充电器应考虑以下限制：

· 通过控制导向功能传输的电流限制，见“交流电源特殊要求”一节中的“一般要求”一节。

· 通过数字通信传输的电流限制，如果提供此类通信（另见ISO 15118-1和ISO 15118系列的适用部分）。

交流电源电路和直流高压电路中的x电容器的设计应考虑“x电容器”一节中给出的要求。

交流电源电路和直流高压电路中的Y电容器的设计应遵循“Y电容器”和“隔离桥接件”一节的要求。

9.3.4 Additional requirements for the AC power supply wiring harness (LV123-1806)

9.3.4交流电源线束的附加要求（LV123-1806）

The HV cables of the AC power supply wiring harness between the vehicle inlet and the connecting point in the vehicle shall fulfill the requirements for double

车辆进风口与车辆连接点之间的交流电源线束的高压电缆应满足双重要求

9.4 Special requirements for connection to a DC power supply (LV123-1810)

9.4直流电源连接的特殊要求（LV123-1810）

9.4.1 General requirements (LV123-1811)

9.4.1一般要求（LV123-1811）

Note: Bibliographic references: GB/T 20234.1, GB/T 20234.3, IEC 61851-1, IEC/FDIS 61851-23: 2013-11, IEC 62196-1, IEC/CDV 62196-3: 2013-01, IEC/TS 62763, ISO/DIS 17409: 2013-09, SAE J1772, UL 2202

Examples of applicable systems for the external DC power supply include:

· CCS, System C, see IEC/FDIS 61851-23: 2013-11

· CHAdeMO, System A, see IEC/FDIS 61851-23: 2013-11.

注：参考书目：GB/T 20234.1、GB/T 20234.3、IEC 61851-1、IEC/FDIS 61851-23:2013-11、IEC 62196-1、IEC/CDV 62196-3:2013-01、IEC/TS 62763、ISO/DIS 17409:2013-09、SAE J1772、UL 2202

外部直流电源的适用系统示例包括：

· CCS，系统C，见IEC/FDIS 61851-23:2013-11

· Chademo，系统A，见IEC/FDIS 61851-23:2013-11。

The system used shall be gathered from the OEM's requirements documentation.

When a discontinuity of the protective conductor connection is detected by the control pilot function, the DC power supply circuit shall be switched off.

For the DC supply circuit, switching equipment shall be provided that is able to switch off currents between the external DC power supply and the DC supply circuit, see Figure "Sample system overview BEV, PHEV - Connection to external DC power supply on" and Figure "Sample system overview BEV, PHEV - Connection to external DC power supply off".

The assignment of the switching equipment to an HV component (e.g. DC connection box, HV battery) shall be gathered from the OEM's requirements documentation.

The switching equipment shall switch off all poles of the DC power supply circuit using contactors.

使用的系统应从原始设备制造商的要求文件中收集。

当控制导向功能检测到保护导体连接不连续时，应关闭直流电源电路。

对于直流电源电路，应提供能够切断外部直流电源和直流电源电路之间电流的开关设备，见图“BEV样品系统概述，PHEV-连接外部直流电源开启”和图“BEV样品系统概述，PHEV-连接外部直流电源关闭”。

将开关设备分配给高压元件（如直流接线盒、高压电池）应从原始设备制造商的要求文件中收集。

开关设备应使用接触器切断直流电源电路的所有极。

The switching equipment shall fulfill the following requirements according to the requirements of the system used for external DC power supply:

· The switching equipment shall be capable of switching off load currents corresponding to the maximum rated current of the vehicle inlet and the vehicle connector.

· The switching equipment shall withstand inrush currents

· The switching equipment shall be designed according to the specified voltage difference between the two sides of the switching equipment (voltage difference between the vehicle inlet or DC interconnection circuit and the DC HV circuit when the DC power supply circuit is switched off).

The switching equipment of the DC power supply circuit shall be controlled according to the control pilot functions of the intended external DC power supply. The assignment of this control function to a control unit shall be gathered from the OEM's requirements documentation.

根据外接直流电源系统的要求，开关设备应满足以下要求：

· 开关设备应能够关闭与车辆入口和车辆连接器的最大额定电流相对应的负载电流。

· 开关设备应能承受冲击电流。

· 开关设备应根据开关设备两侧规定的电压差（直流电源电路关闭时，车辆入口或直流互联电路与直流高压电路之间的电压差）进行设计。

直流电源电路的开关设备应根据预期外部直流电源的控制导向功能进行控制。应从原始设备制造商的要求文件中收集将此控制功能分配给控制单元的信息。

The voltages upstream and downstream of the switching equipment in the DC power supply circuit shall be measured and monitored. The assignment of this measurement function to a control unit shall be gathered from the OEM's requirements documentation.

Note: Monitoring of the voltage measurement can be performed by plausibility checks of different voltages measured during operation.

According to the requirements of the external DC power supply, temporary overvoltages, caused when voltage rises due to an abrupt shut off of, for example the HV battery, while the DC power supply is switched on, shall be taken into account for the selection and design of relevant parts in the DC power supply circuit.

The system used for the external DC power supply shall be gathered from the OEM's requirements documentation.

直流电源电路中开关设备的上下游电压应该被测量和监测。应根据原始设备制造商的要求文件，将该测量功能分配给控制单元。

注意：可以通过对运行期间测量的不同电压进行合理性检查来监测电压测量值。

根据外接直流电源的要求，在直流电源电路中的相关元件的选择和设计时，应考虑到由于突然切断高压电池等而引起的电压升高所引起的临时过电压。

外部直流电源所用的系统应从原始设备制造商的要求文件中收集。

9.4.2 Additional requirements for the DC power supply wiring harness (LV123-1815)

9.4.2直流电源线束的附加要求（LV123-1815）

Details on DC wiring harnesses between the vehicle inlet and the HV battery which carry current on connection to an external DC power supply shall be gathered from the OEM's requirements documentation.

有关车辆入口和高压蓄电池之间的直流线束的详细信息，这些线束在连接到外部直流电源时携带电流，应从原始设备制造商的要求文件中收集。

The HV cables of the wiring harness for the DC interconnection circuit between the vehicle inlet and the connecting point in the vehicle or the DC connection box shall fulfill the requirements for double or reinforced insulation.

车辆入口与车内连接点或直流接线盒之间的直流互联电路线束的高压电缆应满足双绝缘或加强绝缘的要求。

9.4.3 Locking of the DC vehicle connector (LV123-1819)

9.4.3直流车辆连接器的锁定（LV123-1819）

The requirements for the locking of the DC vehicle connector shall be fulfilled according to the requirements of the external DC power supply used. The system used shall be gathered from the OEM's requirements documentation.

根据所用外部直流电源的要求，直流车辆连接器的锁定要求应该被满足。使用的系统应从原始设备制造商的要求文件中收集。

Requirements for System CCS
The vehicle inlet shall provide a means for the locking of a completely mated vehicle connector.

The vehicle inlet shall be designed such that only a completely mated vehicle connector can be detected and locked.

The locking of the vehicle inlet shall be designed such that complete mating of the vehicle connector is prevented when this lock is actuated.

The vehicle connector shall be locked as soon as the vehicle connector is detected as fully mated.

The locking of the vehicle connector shall be monitored through detection of the end position of the locking means.

The locking of the vehicle connector shall not be unlocked until the voltage at the vehicle inlet is below the voltages of voltage class B.

系统CCS要求

车辆插孔应提供锁定完全匹配车辆连接器的方法。

车辆插孔的设计应确保只能检测和锁定完全匹配的车辆连接器。

车辆插孔的锁定设计应确保在启动此锁定时，车辆连接器的完全配合不会被阻止。

一旦检测到车辆连接器完全匹配，应立即锁定车辆连接器。

应通过检测锁紧装置的末端位置来监控车辆连接器的锁紧。

在车辆插孔处的电压低于B级电压之前，不得解锁车辆连接器的锁定。

The locking of the vehicle connector, the vehicle inlet and the vehicle connector shall, with the vehicle connector mated and in locked condition, withstand withdrawal forces of up to 700 N applied in the plugging direction without damage.

The locking of the vehicle connector shall in normal operation not be permitted to unlock until the following requirements are fulfilled:

· The voltage at the vehicle inlet shall be below a voltage of voltage class B

· The load current shall be < 1 A.

The assignment of the DC vehicle connector locking function to a control unit shall be gathered from the OEM's requirements documentation.

车辆连接器、车辆入口和车辆连接器的锁定应在车辆连接器匹配且处于锁定状态的情况下，在插接方向上承受高达700 N的拔出力，而不会造成损坏。

正常运行时，在满足以下要求之前，不允许解锁车辆连接器：

· 车辆插孔处的电压应低于B级电压。

· 负载电流应小于1 A。

应从原始设备制造商的要求文件中收集直流车辆连接器锁定功能到控制单元的分配。

10 Tests (LV123-735)

10试验（LV123-735）

10.1 Overview (LV123-736)

10.1概述（LV123-736）

This Section describes tests for HV components. The tests apply to the operation of the HV components in HV circuits and to electrical safety for vehicles with HV systems. The following tests are covered:

· Tests regarding the voltage ranges of the HV system

· Tests regarding electrical characteristics and HV safety

· Tests regarding additional requirements for HV components.

Note: Adequate training of testing personnel is required for the performance of the HV tests. The supplier is responsible for the selection of personnel and for carrying out training measures.

The device under test is the HV component.

本节介绍高压元件的测试。这些试验适用于高压电路中高压元件的操作，以及高压系统车辆的电气安全。包括以下测试：

· 有关高压系统电压范围的试验

· 有关电气特性和高压安全的试验

· 有关高压元件附加要求的试验。

注：进行高压测试需要对测试人员进行充分的培训。供应商负责人员的选择和培训措施的实施。

被测装置为高压元件。

A test type is specified for each test. The following are intended as test types:

· Product validation and

· 100% standard production testing.

Product validation is required for acceptance and/or approval and shall be performed during the development process.

100% standard production testing shall be performed for each product manufactured.

Adequate test methods are specified for each test. Test methods are, for example:

· Measurement

· Expert consultation

· Production process quality test.

为每个测试指定测试类型。以下为试验类型：

· 产品验证和

· 100%标准生产测试。

产品验证是验收和/或批准所必需的，并且应在开发过程中进行。

每件生产的产品都应进行100%的标准生产测试。

每项试验都规定了适当的试验方法。例如，测试方法是：

· 测量

· 专家咨询

· 生产过程质量试验。

Test plan
For performing the tests, the supplier shall prepare a test plan and agree upon it with the OEM. The test plan, performing of the tests, and test results shall be documented by the supplier.

For the creation of a test sequence plan, the requirements regarding individual tests as set forth in the respective sections in this document, as well as their arrangement in a test sequence in accordance with Section "Test sequence plan", shall be taken into account.

Tests for sample versions
The required tests for 100% standard production testing shall also be performed and documented for early sample versions. Additionally the required protection against direct contact and the required equipotential bonding shall be tested.

An appropriate test procedure shall be specified by the supplier and agreed upon with the OEM.

测试计划
为进行试验，供应商应编制试验计划，并与原始设备制造商达成一致。供应商应记录测试计划、测试执行和测试结果。

对于试验顺序计划的创建，应考虑本文件各章节中规定的有关单独试验的要求，以及根据“试验顺序计划”章节在试验顺序中的安排。

样本版本测试

还应进行100%标准生产试验所需的试验，并测试及记录早期样品版本。此外，应测试所需的直接接触保护和所需的等电位连接。

供应商应规定适当的试验程序，并与原始设备制造商商定。

HV system voltage ranges
The tests are based on the requirements for HV components with regard to their electric behavior in DC HV circuits; see Section "Electrical operating ranges of the HV system".

An overview of the tests is provided in Table "Tests regarding the voltage ranges of the HV system". These tests shall be performed for the HV components in accordance with Section "Testing for voltage ranges". The testing scopes for product validation, marked Xp, and the testing scopes for the 100% standard production test, marked Xs, may differ.

Table: Tests regarding the voltage ranges of the HV system

高压系统电压范围
试验基于高压元件在直流高压电路中的电气性能要求；见“高压系统的电气操作范围”一节。

表“高压系统电压范围试验”中提供了试验概述。应按照“电压范围试验”一节对高压元件进行这些试验。产品验证的测试范围（标记为xp）和100%标准生产测试（标记为xs）的测试范围可能有所不同。

表：高压系统电压范围试验

	Test
	Product validation
	100% standard production test

	Range of unlimited operating capability
	Xp
	N/A

	Range of upper limited operating capability
	Xp
	N/A

	Range of lower limited operating capability
	Xp
	N/A

	Range of highly limited operating capability
	Xp
	N/A

	Voltage dynamics
	Xp
	N/A

	Voltage ripple
	Xp
	N/A

	Overvoltage
	Xp
	N/A

	Undervoltage
	Xp
	N/A

	Load dump and voltage limiting
	Xp
	Xs

	Voltage offset
	Xp
	N/A

	Interactions between LV and HV system
	Xp
	N/A

	Xp: Test scope for product validation

Xs: Test scope for 100% standard production test


	试验
	产品验证
	100%标准生产试验

	无限操作能力范围
	Xp
	N/A

	上限操作能力范围
	Xp
	N/A

	下限操作能力范围
	Xp
	N/A

	操作能力极为有限的范围
	Xp
	N/A

	电压动力学
	Xp
	N/A

	电压纹波
	Xp
	N/A

	过电压
	Xp
	N/A

	欠压
	Xp
	N/A

	抛负载和电压限制
	Xp
	Xs

	电压偏移
	Xp
	N/A

	低压和高压系统之间的相互作用
	Xp
	N/A

	xp：产品验证的测试范围

xs:100%标准生产试验的试验范围


Electrical characteristics and HV safety
The tests are based on the requirements regarding electrical characteristics and electrical safety for HV components in accordance with Section "Requirements for electrical characteristics and HV safety".

An overview of the tests is provided in Table "Tests regarding electrical characteristics and HV safety". These tests shall be performed for the HV components in accordance with Section "Testing for electrical characteristics and HV safety". The testing scopes for product validation, marked Xp, and the testing scopes for the 100% standard production test, marked Xs, may differ.

Table: Tests regarding electrical characteristics and HV safety for HV components

电气特性和高压安全

根据“电气特性和高压安全要求”一节，试验基于高压元件的电气特性和电气安全要求。

表“有关电气特性和高压安全的试验”中提供了试验的概述。应按照“电气特性和高压安全试验”一节对高压元件进行这些试验。产品验证的测试范围（标记为xp）和100%标准生产测试（标记为xs）的测试范围可能有所不同。

表：高压元件的电气特性和高压安全试验

	Test
	Product validation
	100% standard production test

	Marking
	Xp
	Xs

	Protection against direct contact
	Xp
	Xs

	Equipotential bonding
	Xp
	Xs

	Overcurrent protection
	Xp
	Xs

	Potential separation of HV system and LV powernet
	Xp
	N/A

	Isolation resistance
	Xp
	Xs

	Insulation coordination
	
	

	General, clearances and creepage distances, and solid insulating materials
	Xp
	N/A

	Withstand voltage
	Xp
	Xs

	Residual voltage
	Xp
	Xs

	Active discharge
	Xp
	Xs

	Passive discharge
	Xp
	Xs

	X capacitors
	Xp
	Xs

	Y capacitors
	Xp
	Xs

	Isolation-bridging parts
	Xp
	Xs

	HV contacting
	Xp
	Xs

	HV interlock
	Xp
	Xs

	Delayed access to live parts
	Xp
	Xs

	Behavior in the event of a crash
	Xp
	Xs

	Measuring the HV voltage
	Xp
	Xs

	Failure of LV supply voltage
	Xp
	N/A

	Electrical equivalent circuit diagrams
	Xp
	N/A

	Installation areas and ambient conditions
	Xp
	N/A

	Pre-assembly and mounting
	Xp
	N/A

	Disassembly and disposal
	Xp
	N/A

	Underload factors for HV parts
	Xp
	N/A

	Documentation
	Xp
	N/A

	Xp: Test scope for product validation

Xs: Test scope for 100% standard production test


	试验
	产品验证
	100%标准生产试验

	标记
	Xp
	Xs

	直接接触防护
	Xp
	Xs

	等电位连接

	Xp
	Xs

	过流保护

	Xp
	Xs

	高压系统与低压电网的电位分离
	Xp
	N/A

	隔离电阻
	Xp
	Xs

	绝缘配合
	
	

	综述、电气间隙和爬电距离以及固体绝缘材料
	Xp
	N/A

	耐受电压
	Xp
	Xs

	剩余电压

	Xp
	Xs

	主动放电
	Xp
	Xs

	被动放电
	Xp
	Xs

	X电容器
	Xp
	Xs

	Y电容器
	Xp
	Xs

	隔离桥接件
	Xp
	Xs

	高压接触
	Xp
	Xs

	高压联锁
	Xp
	Xs

	延迟使用带电元件
	Xp
	Xs

	发生车祸时的行为
	Xp
	Xs

	测量高压电压
	Xp
	Xs

	低压电源电压故障
	Xp
	N/A

	等效电路图
	Xp
	N/A

	安装区域和环境条件
	Xp
	N/A

	预装配和安装
	Xp
	N/A

	拆卸和处置
	Xp
	N/A

	高压元件的欠载系数
	Xp
	N/A

	文档
	Xp
	N/A

	xp：产品验证的测试范围


Additional requirements for individual HV components
The tests are based on the additional requirements for HV components in accordance with Section "Additional requirements for individual HV components".

An overview of the tests which shall be performed in addition to the tests indicated in the other tables of Section "Overview" is provided in Table "Tests regarding additional requirements for HV components". These tests shall be performed for the HV components in accordance with Section "Testing for additional requirements for individual HV components".

The testing scopes for product validation, marked Xp, and the testing scopes for the 100% standard production test, marked Xs, may differ.

Table: Tests regarding additional requirements for HV components

单个高压元件的附加要求

根据“单个高压元件的附加要求”一节，测试基于高压元件的附加要求。

除“概述”一节其他表中所示的试验外，还应进行试验的概述在表“关于高压元件附加要求的试验”提供。应按照“单个高压元件附加要求试验”一节的要求对高压元件进行这些试验。

产品验证的测试范围（标记为xp）和100%标准生产测试（标记为xs）的测试范围可能有所不同。

表：关于高压元件附加要求的试验

	Test
	Product validation
	100% standard production test

	Isolation monitoring
	Xp
	Xs

	Service Disconnect function
	Xp
	Xs

	Pre-charge
	Xp
	Xs

	Detection of open HV cables
	Xp
	Xs

	Requirements for HV battery
	
	

	· Switching equipment
	Xp
	Xs

	· Overcurrent protection device
	Xp
	Xs

	Requirements for DC/DC converter HV/LV
	Xp
	Xs

	Requirements for inverters
	Xp
	Xs

	Requirements for HV wiring harness
	Xp
	N/A

	Xp: Test scope for product validation

Xs: Test scope for 100% standard production test


	试验
	产品验证
	100%标准生产试验

	隔离监测
	Xp
	Xs

	服务断开功能
	Xp
	Xs

	预充电
	Xp
	Xs

	开放式高压电缆检测
	Xp
	Xs

	高压蓄电池要求
	
	

	· 开关设备
	Xp
	Xs

	· 过流保护装置
	Xp
	Xs

	直流/直流变换器高压/低压要求
	Xp
	Xs

	逆变器要求
	Xp
	Xs

	高压线束要求
	Xp
	N/A

	xp：产品验证的测试范围

xs:100%标准生产试验的试验范围


Additional requirements for connection to an external electric power supply

The tests are based on the additional requirements for HV components in accordance with Section "Additional requirements for the connection to an external electric power supply".

An overview of the tests which shall be performed in addition to the tests indicated in the other tables of Section "Overview" is provided in Table "Tests regarding additional requirements for the connection to an external electric power supply". These tests shall be performed for the HV components in accordance with Section "Testing for additional requirements for the connection to an external electric power supply".

The testing scopes for product validation, marked Xp, and the testing scopes for the 100% standard production test, marked Xs, may differ.

Table: Tests regarding additional requirements for connection to an external electric power supply

连接外部电源的附加要求

根据“外部电源连接的附加要求”一节，测试基于对高压元件的附加要求。

除“概述”一节其他表格中所示的试验外，应进行的试验概述见表“关于外部电源连接附加要求的试验”。应按照“外部电源连接附加要求的测试”一节对高压元件进行这些测试。

产品验证的测试范围（标记为xp）和100%标准生产测试（标记为xs）的测试范围可能有所不同。

表：关于外部电源连接附加要求的试验

	Test
	Product validation
	100% standard production test

	Protective conductor current and touch current
	Xp
	N/A

	Xp: Test scope for product validation

Xs: Test scope for 100% standard production test


	试验
	产品验证
	100%标准生产试验

	保护导体电流和接触电流
	Xp
	N/A

	xp：产品验证的测试范围

xs:100%标准生产试验的试验范围


10.2 Test parameters and general test requirements (LV123-1834)

10.2试验参数和一般试验要求（LV123-1834）

10.2.1 Temperatures (LV123-1835)

10.2.1温度（LV123-1835）

Table : Abbreviations for temperatures

表：温度缩写

	Test parameter
	Value

	Tmin
	Minimum operating temperature (depending on temperature classification)

	Tmax
	Maximum operating temperature (depending on temperature classification)

	Ttest
	Test temperature

	Tcool
	Coolant temperature


The DUT shall have the test temperatures specified in the relevant table.

	试验参数
	值

	Tmin
	最低工作温度（取决于温度分类）

	Tmax
	最高工作温度（取决于温度分类）

	Ttest
	试验温度

	Tcool
	冷却液温度


被测设备应具有相关表中规定的试验温度。

10.2.2 Times/durations (LV123-1838)

10.2.2次数/持续时间（LV123-1838）

Table: Abbreviations for times/durations
	Test parameter
	Value

	tr
	Rise time (e.g. of a voltage profile)

	tf
	Fall time (e.g. of a voltage profile)

	th
	Hold time (e.g. of a voltage profile)

	ttest
	Test duration


表：次数/持续时间的缩写

	试验参数
	值

	tr
	上升时间（例如电压曲线）

	tf
	下降时间（例如电压曲线）

	th
	保持时间（例如电压曲线）

	ttest
	测试持续时间


10.2.3 Standard tolerances (LV123-1841)

10.2.3标准公差（LV123-1841）

Unless otherwise specified, the tolerances in accordance with Table "Standard tolerances" apply. Tolerances of envelopes must always be considered unilaterally as otherwise the requirement is mitigated.

Tolerances refer to the required setting value.

Table: Standard tolerances

	Test parameter
	Value

	Frequencies
	± 1 %

	Temperatures
	± 2 °C

	Humidity
	± 5 %

	Times/durations
	- 0 % to + 5 %

	Voltages
	± 1 %

	Currents
	± 2 %


除非另有规定，否则表“标准公差”中的公差适用。信封的公差必须始终单方面考虑，否则要求将被降低。

公差是指所需的设定值。

表：标准公差

	试验参数
	值

	频率
	± 1 %

	温度
	± 2 °C

	湿度
	± 5 %

	次数/持续时间
	- 0 % to + 5 %

	电压
	± 1 %

	电流
	± 2 %


10.2.4 Standard values (LV123-1845)

10.2.4标准值（lv123 1845）

Unless otherwise specified, the values in accordance with Table "Standard values" shall be selected.

Table: Standard values

	Test parameter
	Value

	Room temperature
	TRT = 23 °C ± 5 °C

	Humidity
	Frel = 25 % to 75 % RH

	Ambient test temperature
	TRT

	Internal resistance HV voltage source (Ri)
	Ri ≤ 100 mOhm

	LV voltage for test
	14 V / 28 V


除非另有规定，根据表值应选择“标准值”。

表：标准值

	试验参数
	值

	室温
	TRT = 23 °C ± 5 °C

	湿度
	Frel = 25 % to 75 % RH

	环境试验温度
	TRT

	内阻高压电源（Ri）
	Ri ≤ 100 mOhm

	试验用低压电压
	14 V / 28 V


10.2.5 Sampling rates and measured value resolutions (LV123-1852)

10.2.5采样率和测量值分辨率（LV123-1852）

The sampling rate and bandwidth of the measuring system shall be adapted for the respective test. All measured values with all maximum values (peaks) shall be recorded.

The resolution of the measured values shall be adapted to the respective test. Care shall be taken to ensure that occurring voltage peaks do not lead to an overflow or cannot be measured in the case of insufficient resolution.

测量系统的采样率和带宽应适用于各自的试验。应记录所有具有最大值（峰值）的测量值。

测量值的分辨率应适用于相应的试验。应注意确保出现的电压峰值不会导致溢出，或在分辨率不足的情况下无法测量。

10.2.6 Parameter test (LV123-1855)

10.2.6参数试验（LV123-1855）

LV123-1856 All parameters to be monitored separately shall be defined in the Component Requirement Specifications for the relevant tests with their value ranges.

LV123-1856单独监测的所有参数应在相关试验的元件要求规范中定义，并具有其值范围。

10.2.7 Continuous parameter monitoring with drift analysis (LV123-1857)

10.2.7漂移分析连续参数监测（LV123-1857）

During the complete test, the parameters to be monitored shall be recorded.

For components with fault memory, the fault memory shall be monitored continuously and the entries shall be documented.

The data resulting from the continuous parameter monitoring shall be examined for trends and drifting to detect abnormalities, aging or malfunctions of the component.

在整个试验过程中，应记录要监测的参数。

对于有故障记忆的元件，应连续监测故障记忆，并记录条目。

连续参数监测产生的数据的趋势和漂移应被检查，以检测组件的异常、老化或故障。

10.2.8 Interface description (LV123-1861)

10.2.8接口说明（LV123-1861）

The states and electrical properties of all interfaces (measuring arrangement and component) shall be described completely. This description is intended as a basis for the evaluation of the test results and shall therefore be available in detail.

应完整描述所有接口（测量装置和元件）的状态和电气特性。本说明旨在作为评估试验结果的基础，因此应详细提供。

10.3 Testing of HV components following repair (LV123-748)

10.3维修后高压元件的测试（LV123-748）

Appropriate tests with regard to performed repairs shall be defined for HV component testing after the repair.

Appropriate tests shall be selected and adapted, if necessary, in accordance with the testing scope of the 100% standard production test for HV component testing after the repair.

An appropriate test procedure, including the required tests after repairs and the selected tests of the 100% standard production tests, shall be specified by the supplier and agreed upon with the OEM.

应为修理后的高压元件试验规定与已执行修理相关的适当试验。

必要时，应根据修理后高压元件试验100%标准生产试验的试验范围进行选择和调整适当的试验。

供应商应规定适当的试验程序，包括维修后所需的试验和100%标准生产试验的选定试验，并与原始设备制造商商定。

10.4 Tests regarding voltage ranges (LV123-765)

10.4电压范围试验（LV123-765）

10.4.1 Test: Range of unlimited operating capability (LV123-766)

10.4.1试验：无限操作能力范围（LV123-766）

Requirement: see Section "Range of unlimited operating capability"

Test type: Product validation

Test method: Measurement

要求：见“无限操作能力范围”一节。

测试类型：产品验证

试验方法：测量

Product validation

产品验证

The behavior in the range of unlimited operating capability shall be verified for each HV component. The specifications of Table "HV voltage levels" shall be used.

Operation with the maximum intended performance shall be verified in the range of unlimited operating capability.

Compliance with the HV operating status B1 shall be verified. 

应验证每个高压组件在无限操作能力范围内的行为。应使用表“高压电压等级”的规范。

具有最大预期性能的操作应在无限操作能力范围内进行验证。

应验证是否符合高压运行状态B1。

The test shall be performed under operational ambient conditions.

Test criteria:

· Unlimited operating capability

· Maximum intended performance in accordance with the HV operating status B1

· No fault memory entry.

Testing of HV battery
The test for the behavior in the range of unlimited operating capability shall be performed according to the test parameters and test pulse specified below with the switching equipment switched off.

In addition, evidence of the behavior in its individual range of unlimited operating capability shall be provided for the HV battery by means of an appropriate measurement with the switching equipment switched on. This measurement can be carried out within the framework of performance tests of the HV battery (e.g. charging, discharging, capacitance).

试验应在操作环境条件下进行。

测试标准：

· 无限的操作能力

· 符合高压运行状态B1的最大预期性能

· 没有故障记忆输入。

高压蓄电池试验

应根据以下规定的试验参数和试验脉冲，在开关设备关闭的情况下，对无限运行能力范围内的行为进行试验。

此外，应在开关设备打开的情况下，通过适当的测量，为高压电池提供其无限运行能力范围内的行为证据。该测量可在高压电池性能测试的框架内进行（例如充电、放电、电容）。

Testing of HV components
For the test, the test parameters in accordance with Table "Test parameters range of unlimited operating capability" shall be selected.

Table: Test parameters range of unlimited operating capability

高压元件试验

试验应选择符合表“无限操作能力试验参数范围”的试验参数。

表：无限运行能力试验参数范围

	Test parameter
	Value

	Test procedure with HV operating status
	B1 (continuous output)

	a
	Minimum value of the unlimited operating capability in the relevant voltage level

	b
	Maximum value of the unlimited operating capability of the relevant voltage level

	c
	Calculated value of the unlimited operating capability of the relevant voltage level
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	uB
	Unlimited operating capability of the relevant voltage level

	th1
	Until thermal equilibrium has been attained, but at least 5 minutes

	tr1
	To be calculated from the relevant parameters / Table Dynamic parameters / Present voltage dynamics

	th2
	Until thermal equilibrium has been attained, but at least 5 minutes

	tf1
	To be calculated from the relevant parameters / Table Dynamic parameters / Present voltage dynamics

	th3
	Until thermal equilibrium has been attained, but at least 5 minutes

	tr2
	To be determined from the relevant parameters / Table Dynamic parameters / Present voltage dynamics

	Ttest
	TRT

	Tcool
	Tcoolmax and minimum flow rate

	Number of cycles
	3

	Number of DUTs
	3


For the test, the test pulse in accordance with Figure "Test pulse range of unlimited operating capability" shall be selected.

	试验参数
	值

	高压运行状态下的试验程序
	b1（连续输出）

	a
	相关电压水平下无限运行能力的最小值

	b
	相关电压水平的无限运行能力的最大值

	c
	相关电压等级的无限运行能力的计算值[image: image35.png]




	uB
	相关电压水平的无限运行能力

	th1
	直到达到热平衡，但至少需要5分钟

	tr1
	根据相关参数/表动态参数/当前电压动态计算

	th2
	直到达到热平衡，但至少需要5分钟

	tf1
	根据相关参数/表动态参数/当前电压动态计算

	th3
	直到达到热平衡，但至少需要5分钟

	tr2
	根据相关参数/表动态参数/当前电压动态确定

	Ttest
	TRT

	Tcool
	Tcoolmax 和最小流量

	循环次数
	3

	DUTS数量
	3


对于该测试，试验应选择符合图“无限操作能力试验脉冲范围”的试验脉冲。
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Figure: Test pulse range of unlimited operating capability

图：无限运行能力的测试脉冲范围

10.4.2 Test: Range of upper limited operating capability (LV123-777)

10.4.2试验：上限运行能力范围（LV123-777）

Requirement: see Section "Range of upper limited operating capability"

Test type: Product validation

Test method: Measurement

要求：见“上限运行能力范围”一节。

测试类型：产品验证

试验方法：测量

Product validation
The behavior in the range of upper limited operating capability shall be verified for each controlled HV component by means of an appropriate measurement. The specifications of Table "HV voltage levels" shall be used.

Operation with the maximum intended performance within the permissible deviations for the HV operating status B2 shall be verified in the range of upper limited operating capability.

Compliance with the HV operating status B2 shall be verified.

The operating behavior of the HV component shall be documented and verified.

The test shall be used to verify that the maximum intended performance or the

HV operating status B1 is complied with again when the DC HV voltage falls within the range of unlimited operating capability again after a deviating characteristic.

产品验证

应通过适当的测量，验证每个受控高压元件在上限运行能力范围内的行为。应使用表“高压电压等级”的规范。

应在上限操作能力范围内应对在高压操作状态B2允许偏差范围内具有最大预期性能的操作进行验证。

应验证是否符合高压运行状态B2。

应记录和验证高压元件的操作行为。

当直流高压电压在偏离特性后再次落在无限工作能力范围内时，应使用试验验证其是否再次符合最大预期性能或高压工作状态b1。

The test shall be performed under operational ambient conditions.

Test criteria:

· Maximum intended performance in accordance with the HV operating status B2; performance within permissible deviations

· No fault memory entry

· Automatic reestablishment of maximum intended performance and of the HV operating status B1 in the event of a return to the range of unlimited operating capability.

试验应在操作环境条件下进行。

测试标准：

· 根据高压运行状态B2的最大预期性能; 在允许的偏差范围内的表现

· 没有故障记忆输入

· 在返回到无限操作能力范围的情况下，自动重新建立最大预期性能和高压运行状态B1。

Testing of HV battery
The test for the behavior in the range of upper limited operating capability shall be performed according to the test parameters and test pulse specified below with the switching equipment switched off.

In addition, evidence of the behavior in its individual range of upper limited operating capability shall be provided for the HV battery by means of an appropriate measurement with the switching equipment switched on. This measurement can be carried out within the framework of performance tests of the HV battery (e.g. charging, discharging, capacitance).

Testing of HV components
For the test, the test parameters in accordance with Table "Test parameters range of upper limited operating capability" shall be selected.

Table: Test parameters range of upper limited operating capability

高压蓄电池试验

在开关设备关闭的情况下，应根据以下规定的试验参数和试验脉冲，在上限运行能力范围内进行性能试验。

此外，应在开关设备打开的情况下，通过适当的测量，为高压电池提供在其上限操作能力的单独范围内的行为证据。该测量可在高压电池性能测试的框架内进行（例如充电、放电、容量）。

高压元件的测试

对于试验，应选择符合表“上限运行能力的试验参数范围”的试验参数。

表：上限运行能力的测试参数范围

	Test parameter
	Value

	Test procedure with HV operating status
	B1 and B2 (specified continuous outputs)

	a
	Minimum value of the unlimited operating capability of the relevant voltage level

	b
	Maximum value of the unlimited operating capability of the relevant voltage level

	c
	Calculated value of the unlimited operating capability of the relevant voltage level
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	d
	Maximum value of the upper limited operating capability of the relevant voltage level

	e
	Calculated value of the upper limited operating capability of the relevant voltage level
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	uB
	Unlimited operating capability of the relevant voltage level

	oeB
	Upper limited operating capability of the relevant voltage level

	th1
	1 min

	tr1
	To be calculated from the relevant parameters in accordance with the indication of present voltage dynamics in Table "Dynamic parameters"

	th2
	1 min

	tr2
	1 min

	th3
	1 min

	tf1
	1 min

	th4
	1 min

	tr3
	To be calculated from the relevant parameters in accordance with the indication of present voltage dynamics in Table "Dynamic parameters"

	th5
	1 min

	tf2
	To be calculated from the relevant parameters in accordance with the indication of present voltage dynamics in Table "Dynamic parameters"

	th6
	1 min

	Ttest
	TRT

	Tcool
	Tcoolmin and maximum flow rate

	Number of cycles
	3

	Number of DUTs
	3


For the test, the test pulse in accordance with Figure "Test pulse range of upper limited operating capability" shall be selected.

	试验参数
	值

	高压运行状态下的试验程序
	b1和b2（指定的连续输出）

	a
	相关电压等级的无限制运行能力的最小值

	b
	相关电压等级的无限运行能力的最大值

	c
	相关电压等级的无限运行能力的计算值[image: image39.png]




	d
	相关电压等级上限运行能力的最大值

	e
	相关电压等级上限运行能力计算值[image: image40.png]




	uB
	相关电压等级的无限运行能力

	oeB
	相关电压等级的上限运行能力

	th1
	1 min

	tr1
	根据“动态参数”表中当前电压动态的指示，从相关参数中计算。

	th2
	1 min

	tr2
	1 min

	th3
	1 min

	tf1
	1 min

	th4
	1 min

	tr3
	根据“动态参数”表中当前电压动态的指示，从相关参数中计算。

	th5
	1 min

	tf2
	根据“动态参数”表中当前电压动态的指示，从相关参数中计算。

	th6
	1 min

	Ttest
	TRT

	Tcool
	Tcoolmin 和最大流量

	循环次数
	3

	DUTs数量
	3


对于该测试，试验应选择符合图“上限运行能力试验脉冲范围”的试验脉冲。
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Figure: Test pulse range of upper limited operating capability

图：上限运行能力测试脉冲范围

10.4.3 Test: Range of lower limited operating capability (LV123-790)

10.4.3试验：低限运行能力范围（LV123-790）

Requirement: see Section "Range of lower limited operating capability"

Test type: Product validation

Test method: Measurement

要求：见“下限运行能力范围”一节。

测试类型：产品验证

试验方法：测量

Product validation
The behavior in the range of lower limited operating capability shall be verified for each controlled HV component. The specification of Table "HV voltage levels" shall be used.

Operation with the maximum intended performance within the permissible deviations for the HV operating status B2 shall be verified in the range of lower limited operating capability.

Compliance with the HV operating status B2 shall be verified.

The operating behavior of the HV component shall be documented and verified.

The test shall be used to verify that the maximum intended performance or the

HV operating status B1 is complied with again when the DC HV voltage falls within the range of unlimited operating capability again after a deviating characteristic.

产品验证

应验证每个受控高压元件在较低限制操作能力范围内的行为。应使用表“高压电压等级”的规范。

应在较低限制运行能力范围内验证在高压运行状态B2允许偏差范围内具有最大预期性能的运行。

应验证是否符合高压运行状态B2。

应记录和验证高压元件的操作行为。

当直流高压电压在偏离特性后再次落在无限工作能力范围内时，应使用试验验证是否再次符合最大预期性能或高压工作状态b1。

The test shall be performed under operational ambient conditions.

Test criteria:

· Maximum intended performance in accordance with the HV operating status B2; performance within permissible deviations

· No fault memory entry

· Automatic reestablishment of maximum intended performance and of the HV operating status B1 in the event of a return to the range of unlimited operating capability.

试验应在操作环境条件下进行。

测试标准：

· 根据高压运行状态B2的最大预期性能; 在允许的偏差范围内的表现

· 没有故障记忆输入

· 在返回到无限操作能力范围的情况下，自动重新建立最大预期性能和高压运行状态B1。

Testing of HV battery
The test for the behavior in the range of lower limited operating capability shall be performed according to the test parameters and test pulse specified below with the switching equipment switched off.

In addition, evidence of the behavior in its individual range of lower limited operating capability shall be provided for the HV battery by means of an appropriate measurement with the switching equipment switched on. This measurement can be carried out within the framework of performance tests of the HV battery (e.g. charging, discharging, capacitance).

Testing of HV components
For the test, the test parameters in accordance with Table "Test parameters range of lower limited operating capability" shall be selected.

Table: Test of lower limited operating capability

高压蓄电池试验

在开关设备关闭的情况下，应根据以下规定的试验参数和试验脉冲，在上限运行能力范围内进行性能试验。

此外，应在开关设备打开的情况下，通过适当的测量，为高压电池提供在其上限操作能力的单独范围内的行为证据。该测量可在高压电池性能测试的框架内进行（例如充电、放电、容量）。

高压元件的测试

对于试验，应选择符合表“上限运行能力的试验参数范围”的试验参数。

表：下限运行能力的测试参数范围

	Test parameter
	Value

	Test procedure with HV operating status
	B1 and B2 (specified continuous outputs)

	a
	Minimum value of the unlimited operating capability of the relevant voltage level

	b
	Maximum value of the unlimited operating capability of the relevant voltage level

	c
	Calculated value of the unlimited operating capability of the relevant voltage level
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	d
	Minimum value of the lower limited operating capability of the relevant voltage level

	e
	Calculated value of the lower limited operating capability of the relevant voltage level
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	uB
	Unlimited operating capability of the relevant voltage level

	ueB
	Lower limited operating capability of the relevant voltage level

	th1
	1 min

	tf1
	To be calculated from the relevant parameters in accordance with the indication of present voltage dynamics in Table "Dynamic parameters"

	th2
	1 min

	tf2
	1 min

	th3
	1 min

	tr1
	1 min

	th4
	1 min

	tf3
	To be calculated from the relevant parameters in accordance with the indication of present voltage dynamics in Table "Dynamic parameters"

	th5
	1 min

	tr2
	To be calculated from the relevant parameters in accordance with the indication of present voltage dynamics in Table "Dynamic parameters"

	th6
	1 min

	Tcool
	Tcoolmax and minimum flow rate

	Ttest
	TRT

	Number of cycles
	3

	Number of DUTs
	3


For the test, the test pulse in accordance with Figure "Test pulse range of lower limited operating capability" shall be selected.

	试验参数
	值

	高压运行状态下的试验程序
	b1和b2（指定的连续输出）

	a
	相关电压等级的无限制运行能力的最小值

	b
	相关电压等级的无限运行能力的最大值

	c
	相关电压等级的无限运行能力的计算值[image: image44.png]




	d
	相关电压等级下限运行能力的最小值

	e
	相关电压等级下限运行能力计算值[image: image45.png]




	uB
	相关电压水平的无限运行能力

	ueB
	相关电压等级的下限运行能力

	th1
	1 min

	tf1
	根据“动态参数”表中当前电压动态的指示，从相关参数中计算。

	th2
	1 min

	tf2
	1 min

	th3
	1 min

	tr1
	1 min

	th4
	1 min

	tf3
	根据“动态参数”表中当前电压动态的指示，从相关参数中计算。

	th5
	1 min

	tr2
	根据“动态参数”表中当前电压动态的指示，从相关参数中计算。

	th6
	1 min

	Tcool
	Tcoolmax 和最小流量

	Ttest
	TRT

	循环次数
	3

	DUTs数量
	3


对于该测试，试验应选择符合图“低限工作能力试验脉冲范围”的试验脉冲。
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Figure: Test pulse lower limited operating capability

图：测试脉冲下限运行能力

10.4.4 Test: Range of highly limited operating capability (LV123-803)

10.4.4试验：极限运行能力范围（LV123-803）

Requirement: See Section "Range of highly limited operating capability"

Test type: Product validation

Test method: Measurement 

要求：见“高度限制运行能力范围”一节。

测试类型：产品验证

试验方法：测量

Product validation
The behavior in the range of highly limited operating capability shall be verified for each controlled HV component. The specifications of Table "HV voltage levels" shall be used.

The operating behavior of the HV component shall be documented and verified.

The test shall be performed under operational ambient conditions.

产品验证

应验证每个受控高压组件在高度限制运行能力范围内的行为。应使用表“高压电压等级”的规范。

应记录和验证高压元件的操作行为。

试验应在工作环境条件下进行。

Testing of HV battery
The test for the behavior in the range of highly limited operating capability shall be performed according to the test parameters and test pulse specified below with the switching equipment switched off.

In addition, evidence of the behavior in its individual range of highly limited operating capability shall be provided for the HV battery by means of an appropriate measurement with the switching equipment switched on. This measurement can be carried out within the framework of performance tests of the HV battery (e.g. charging, discharging, capacity).

Testing of HV components
For the test, the test parameters in accordance with Table "Test parameters highly limited operating capability" shall be selected.

Table: Test parameters highly limited operating capability

高压蓄电池试验

应根据以下规定的试验参数和试验脉冲，在开关设备关闭的情况下，对高限制运行能力范围内的行为进行试验。

此外，应在开关设备打开的情况下，通过适当的测量，为高压电池提供在其高度限制运行能力的单个范围内的行为证据。该测量可在高压电池性能测试框架内进行（例如充电、放电、容量）。

高压元件试验

试验应选择符合表“试验参数高度限制运行能力”的试验参数。

表：试验参数高度限制运行能力

	Test parameter
	Value

	Test procedure with HV operating status
	B1, B2 and B3 (specified continuous outputs)

	a
	Minimum value of the unlimited operating capability of the relevant voltage level

	b
	Maximum value of the unlimited operating capability of the relevant voltage level

	c
	Calculated value of the unlimited operating capability of the relevant voltage level
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	d
	Minimum value of the lower limited operating capability of the relevant voltage level

	e
	Calculated value of the lower limited operating capability of the relevant voltage level
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	f
	Minimum value of the highly limited operating capability of the relevant voltage level

	g
	Calculated value of the highly limited operating capability of the relevant voltage level
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	uB
	Unlimited operating capability of the relevant voltage level

	ueB
	Lower limited operating capability of the relevant voltage level

	seB
	Highly limited operating capability of the relevant voltage level

	th1
	1 min

	tf1
	To be calculated from the relevant parameters in accordance with the indication of present voltage dynamics in Table "Dynamic parameters"

	th2
	1 min

	tr1
	1 min

	th3
	1 min

	tf2
	1 min

	th4
	1 min

	tr2
	To be calculated from the relevant parameters in accordance with the indication of present voltage dynamics in Table "Dynamic  parameters"

	th5
	1 min

	Tcool
	Tcoolmax and minimum flow rate

	Ttest
	TRT

	Number of cycles
	3

	Number of DUTs
	3


For the test, the test pulse in accordance with Figure "Test pulse range of highly limited operating capability" shall be selected.

	试验参数
	值

	高压运行状态下的试验程序
	b1、b2和b3（指定的连续输出）

	a
	相关电压等级的无限制运行能力的最小值

	b
	相关电压等级的无限运行能力的最大值

	c
	相关电压等级的无限运行能力的计算值[image: image50.png]




	d
	相关电压等级下限运行能力的最小值

	e
	相关电压等级下限运行能力计算值[image: image51.png]




	f
	相关电压等级高度限制运行能力的最小值

	g
	相关电压等级高限运行能力计算值[image: image52.png]




	uB
	相关电压等级的无限操作能力

	ueB
	相关电压等级的下限运行能力

	seB
	相关电压等级的高限运行能力

	th1
	1 min

	tf1
	根据“动态参数”表中当前电压动态的指示，从相关参数中计算。

	th2
	1 min

	tr1
	1 min

	th3
	1 min

	tf2
	1 min

	th4
	1 min

	tr2
	根据“动态参数”表中当前电压动态的指示，从相关参数中计算。

	th5
	1 min

	Tcool
	Tcoolmax 和最小流量

	Ttest
	TRT

	循环次数
	3

	DUTs数量
	3


对于该测试，试验应选择符合图“高度限制运行能力的试验脉冲范围”的试验脉冲。
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ª The status B2/B3 depends on the following conditions:

B2: For components which are relevant for establishing readiness-for-driving 

B3: For components which are not relevant for establishing readiness-for-driving

Figure: Test pulse heavily limited operating capability

状态b2/b3取决于以下条件：

b2：与确定驾驶准备状态相关的元件

B3：与确定驾驶准备状态无关的元件

图：测试脉冲严重限制运行能力

The following applies for HV components relevant for establishing readiness-for- driving:
· Operation with the maximum intended performance within the permissible deviations for the HV operating status B2 shall be verified.

· Compliance with the HV operating status B2 shall be verified.

· The test shall be used to verify that the maximum intended performance or the HV operating status B1 is complied with again when the DC HV voltage returns to the range of unlimited operating capability after a deviating characteristic.

Test criteria for HV operating status B2:

· Maximum intended performance in accordance with the HV operating status B2; performance within permissible deviations

· No fault memory entry

· Automatic reestablishment of maximum intended performance and of the HV operating status B1 in the event of a return to the range of unlimited operating capability.

以下适用于与确定驾驶准备状态相关的高压元件：

· 应验证在高压运行状态B2允许偏差范围内具有最大预期性能的运行。

· 应验证是否符合高压运行状态B2。

· 当直流高压电压在偏离特性后返回到无限工作能力范围时，应使用试验验证是否再次符合最大预期性能或高压工作状态b1。

高压运行状态B2的测试标准：

· 符合高压运行状态B2的最大预期性能；在允许偏差范围内的性能

· 无故障记忆条目

· 一旦恢复到无限运行能力范围内，自动恢复最大预期性能和高压运行状态b1。

The following applies for HV components not relevant for establishing readiness- for-driving:
· Operation with reduced performance in accordance with the HV operating status B3 shall be verified.

· Compliance with the HV operating status B3 shall be verified.

· The test shall be used to verify that the maximum intended performance or the HV operating status B1 is complied with again when the DC HV voltage returns to the range of unlimited operating capability after a deviating characteristic.

· The test shall be used to verify that the maximum intended performance or the operating status B2 is complied with again when the DC HV voltage returns to the range of limited operating capability after a deviating characteristic.

以下适用于与确定驾驶准备状态无关的高压元件：

· 应验证根据高压运行状态B3降低性能的运行。

· 应验证是否符合高压运行状态B3。

· 当直流高压电压在偏离特性后返回到无限工作能力范围时，应使用试验验证是否再次符合最大预期性能或高压工作状态b1。

· 当直流高压电压在偏离特性后恢复到限制运行能力范围时，应使用试验来验证是否再次符合最大预期性能或运行状态b2。

Test criteria for the HV operating status B3:

· Operational, specified state, no malfunctions of other HV components, self- protection provided by means of performance reduction in accordance with the HV operating status B3

· Automatic reestablishment of intended performance in accordance with the HV operating status B1 or B2 in the event of a return to the corresponding voltage range

· No fault memory entry

· Automatic reestablishment of maximum intended performance and of the HV operating status B1 in the event of a return to the range of unlimited operating capability

· Automatic reestablishment of maximum intended performance and of the HV operating status B2 in the event of a return to the range of limited operating capability.

高压运行状态B3的测试标准：

· 运行，规定状态，其他高压元件无故障，根据高压运行状态B3通过性能降低提供自我保护。

· 在恢复到相应电压范围时，根据高压运行状态b1或b2自动恢复预期性能。

· 无故障记忆条目

· 一旦恢复到无限运行能力范围内，自动恢复最大预期性能和高压运行状态b1。

· 一旦恢复到有限运行能力范围内，自动恢复最大预期性能和高压运行状态b2。

10.4.5 Test: Voltage dynamics (LV123-823)

10.4.5试验：电压动态（LV123-823）

Requirement: See Section "Voltage dynamics"

Test type: Product validation

Test method: Measurement

要求：见“电压动态”一节。

测试类型：产品验证

试验方法：测量

Product validation

产品验证

For the voltage dynamics test, the operating modes in accordance with Table "Operating modes test voltage dynamics" shall be taken into consideration. Compliance with the maximum generated/present voltage dynamics (slope) shall be verified for all operating modes.

Table: Operating modes test voltage dynamics

电压动态试验应考虑表“运行模式试验电压动态”中规定的运行模式。应验证所有操作模式是否符合最大产生/当前电压动态（斜率）。

表：工作模式试验电压动态

	HV component
	Operating mode

	DC/DC converter HV/LV
	Boost mode

	DC/DC converter HV/LV
	Buck mode

	Drive system power electronics
	Engine mode

	Drive system power electronics
	Generator mode

	On-board charger
	HV system power supply (charging operation)

	Other HV components, HV battery, HV source
	Load mode


	高压元件
	运行模式

	直流/直流变换器高压/低压
	提升模式

	直流/直流变换器高压/低压
	降压模式

	驱动系统电力电子设备
	引擎模式

	驱动系统电力电子设备
	发电机模式

	车载充电器
	高压系统电源（充电操作）

	其他高压元件、高压电池、高压电源
	加载模式


Generated voltage dynamics
Test set-up generated voltage dynamics:

The HV powernet conditions, e.g. in the form of an applicable equivalent circuit diagram, shall be agreed upon with the OEM by the supplier. The test set-up shall be documented in detail, including cable inductances, cable capacitances, powernet equivalent capacitances and cable resistances.

Testing of HV battery
Test "Generated voltage dynamics" is waived for the HV battery.

Testing of HV components
For the test, the test parameters in accordance with Table "Test parameters generated voltage dynamics" shall be selected.

Table: Test parameters generated voltage dynamics

产生的电压动态

测试设置产生的电压动态：

高压电网条件，例如采用适用等效电路图的形式，应由供应商与原始设备制造商商定。试验装置应详细记录，包括电缆电感、电缆电容、电网等效电容和电缆电阻。

高压蓄电池试验

对于高压电池，测试“产生的电压动态”被放弃。

高压元件试验

试验应选择符合表“试验参数产生电压动力学”的试验参数。

表：测试参数产生的电压动态。

	Test parameter
	Value

	Test procedure with HV operating status
	B1, B2 and B3 (specified continuous outputs)

	th1
	1 min

	th2
	10 s

	Ttest
	TRT

	Tcool
	Tcoolmax and minimum flow rate

	Number of cycles
	10

	Number of DUTs
	3


For the test, the test pulse in accordance with Figure "Test pulse generated voltage dynamics" shall be selected.

	试验参数
	值

	高压运行状态下的试验程序
	b1、b2和b3（指定的连续输出）

	th1
	1 min

	th2
	10 s

	Ttest
	TRT

	Tcool
	Tcoolmax 和最小流量

	循环次数
	10

	DUTs数量
	3


对于该测试，试验应选择符合图“试验脉冲产生电压动力学”的试验脉冲。
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Figure: Test pulse generated voltage dynamics
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图：测试脉冲产生的电压动态

Compliance with the maximum generated voltage dynamics (slope) shall be verified for all HV components controlled by power electronics by measuring the DC HV voltage over time. The test pulse in accordance with Figure "Test pulse generated voltage dynamics" and the specifications for voltage dynamics in Table "Dynamic parameters" shall be used.

It shall be verified that the HV operating status of the HV component in the respective operating voltage range does not change due to generated voltage dynamics (slope).

应通过测量直流高压电压随时间的变化，验证电力电子控制的所有高压元件是否符合最大产生电压动态（斜率）。应使用符合图“测试脉冲产生电压动态”和表“动态参数”中电压动力学规范的测试脉冲。

应验证各工作电压范围内高压元件的高压运行状态不会因产生的电压动态（斜率）而改变。

Present voltage dynamics
Robustness with regard to the maximum present voltage dynamics (slope) shall be verified for all HV components by means of appropriate measurements. The specifications for the voltage dynamics in Table "Dynamic parameters" shall be used.

It shall be verified that the HV operating status of the HV component in the respective operating voltage range does not change due to present voltage dynamics (slope).

Testing of HV battery
The test for the present voltage dynamics shall be performed according to the following requirements for test parameters and test pulse with the switching equipment switched off.

In addition, evidence of the behavior for a load corresponding to a present voltage dynamics in accordance with Table "Dynamic parameters" shall be provided for the HV battery within the individual voltage ranges by means of an appropriate measurement with the switching equipment switched on. This measurement can be carried out within the framework of performance tests of the HV battery (e.g. charging, discharging, capacity).

Testing of HV components
For the test, the test parameters in accordance with Table "Test parameters present voltage dynamics" shall be selected.

Table: Test parameters present voltage dynamics

当前电压动态

应通过适当的测量，验证所有高压元件最大当前电压动态（斜率）的稳健性。应使用表“动态参数”中的电压动态规范。

应验证各工作电压范围内高压元件的高压运行状态不会因当前电压动态（斜率）而改变。

高压蓄电池试验

在开关设备关闭的情况下，应根据以下试验参数和试验脉冲的要求进行当前电压动态试验。

此外，应在开关设备打开的情况下，通过适当的测量，为各电压范围内的高压电池提供与表“动态参数”规定的当前电压动态相对应的负载行为证据。该测量可在高压电池性能测试框架内进行（例如充电、放电、容量）。

高压元件试验

试验应选择符合表“试验参数-当前电压动态”的试验参数。

表：试验参数当前电压动态

	Test parameter
	Value

	Test procedure with HV operating status
	B1, B2 and B3

	a
	Minimum value of voltage of corresponding voltage range

	b
	Maximum value of voltage of corresponding voltage range

	tr1
	To be determined from the relevant parameters

	th1
	2 s

	tf1
	To be determined from the relevant parameters

	th2
	2 s

	Ttest
	TRT

	tTest
	10 min

	Tcool
	Tcoolmax and minimum flow rate

	Number of DUTs
	3


For the test, the test pulse in accordance with Figure "Test pulse present voltage dynamics" shall be selected.

	试验参数
	值

	高压运行状态下的试验程序
	B1, B2 and B3

	a
	对应电压范围的最小电压值

	b
	对应电压范围的最大电压值

	tr1
	根据相关参数确定

	th1
	2 s

	tf1
	根据相关参数确定

	th2
	2 s

	Ttest
	TRT

	tTest
	10 min

	Tcool
	Tcoolmax 和最小流量

	DUTs数量
	3


对于该试验，应选择符合图“试验脉冲当前电压动态”的试验脉冲。
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Figure: Test pulse present voltage dynamics

图：测试脉冲当前电压动态

General
The evidence shall be provided in the form of test records for all operating voltage ranges in accordance with Table "HV voltage ranges".

The operating behavior of the HV component shall be documented and verified by means of test records.

The test shall be performed under operational ambient conditions.

综述

根据表“高压电压范围”，应以试验记录的形式提供所有工作电压范围的证据。

高压元件的操作行为应通过试验记录进行记录和验证。

试验应在工作环境条件下进行。

10.4.6 Test: Voltage ripple (LV123-839)

10.4.6试验：电压纹波（LV123-839）

Requirement: See Section "Voltage ripple"

Test type: Product validation

Test method: Measurement

Product validation
For the voltage ripple test, the operating modes in accordance with Table "Operating modes test voltage ripple" shall be taken into consideration. Compliance with the maximum generated/present voltage ripple shall be documented.

Table: Operating modes test voltage ripple

要求：见“电压纹波”一节。

测试类型：产品验证

试验方法：测量

产品验证

对于电压纹波试验，应考虑表“运行模式试验电压纹波”中规定的运行模式。应记录最大产生/当前电压纹波的符合性。

表：工作模式试验电压纹波

	HV component
	Operating mode

	DC/DC converter HV/LV
	Boost mode

	DC/DC converter HV/LV
	Buck mode

	Drive system power electronics
	Engine mode

	Drive system power electronics
	Generator mode

	On-board charger
	Power supply for HV system from external electric power supply

	Other HV component, HV battery
	Load mode


	高压元件
	运行模式

	直流/直流变换器高压/低压
	提升模式

	直流/直流变换器高压/低压
	降压模式

	驱动系统电力电子设备
	引擎模式

	驱动系统电力电子设备
	发电机模式

	车载充电器
	高压系统的电源来自外部电源

	其他高压元件，高压电池
	加载模式


Generated voltage ripple
Test set-up generated voltage ripple:

The HV powernet conditions shall be agreed upon with the departments responsible. The test set-up shall be documented in detail, including line inductances, line capacitances, on-board electrical system equivalent capacitances and line resistances.

For every HV component controlled by power electronics, evidence shall be provided that the generated voltage ripple in HV system operation with HV battery (switching equipment HV battery switched on) in accordance with Table "Dynamic parameters" is fulfilled.

For every HV component controlled by power electronics, evidence shall be provided that the generated voltage ripple in HV system operation without HV battery (switching equipment HV battery switched off) in accordance with Table "Dynamic parameters" is fulfilled."

Evidence shall be provided that the HV operating status of the HV component in the respective operating voltage range does not change due to the superimposition of the specified voltage ripple.

Testing of HV battery
Test "Generated voltage ripple" is waived for the HV battery and FC stack.

Testing of HV components
For the test, the test parameters in accordance with Table "Test parameters generated voltage ripple" shall be selected.

Table: Test parameters generated voltage ripple

产生的电压纹波

测试设置产生的电压纹波：

高压电网条件应与责任部门商定。应详细记录试验装置，包括线路电感、线路电容、车载电气系统等效电容和线路电阻。

对于由电力电子设备控制的每个高压元件，应提供证据，证明高压系统在高压电池（开关设备高压电池打开）运行时，根据表“动态参数”的规定，产生的电压波动已得到满足。

对于由电力电子设备控制的每个高压元件，应提供证据，证明在高压系统运行中，在没有高压电池（开关设备高压电池关闭）的情况下，按照表“动态参数”的要求，所产生的电压纹波已得到满足。

应提供证据，证明各工作电压范围内高压元件的高压工作状态不会因规定电压纹波的叠加而改变。

高压蓄电池试验

测试“产生的电压纹波”对于高压电池和燃料电池组来说是可以忽略的。

高压元件试验

试验应选择符合表“试验参数产生电压纹波”的试验参数。

表：产生电压纹波的试验参数

	Test parameter
	Value

	Test procedure with HV operating status
	B1, B2 and B3 (specified continuous outputs)

	th1
	10 min

	Ttest
	TRT

	Tcool
	Tcoolmax and minimum flow rate

	Number of cycles
	1

	Number of DUTs
	3


For the test, the test pulse in accordance with Figure "Test pulse generated voltage ripple" shall be selected.

	试验参数
	值

	高压运行状态下的试验程序
	b1、b2和b3（指定的连续输出）

	th1
	10 min

	Ttest
	TRT

	Tcool
	Tcoolmax和最小流量

	循环次数
	1

	DUTs数量
	3


对于该测试，试验应选择符合图“试验脉冲产生电压纹波”的试验脉冲。
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图：测试脉冲产生的电压纹波

Present voltage ripple
For every HV component, robustness and stable operation shall be verified when there is a voltage ripple present during the operation of the HV system with an HV battery (switching equipment HV battery switched on) in accordance with Table "Dynamic parameters".

For every HV component, robustness and stable operation shall be verified when there is a voltage ripple present during the operation of the HV system without an HV battery (switching equipment HV battery switched off) in accordance with Table "Dynamic parameters".

Evidence shall be provided that the HV operating status of the HV component in the respective operating voltage range does not change due to the superimposition of the specified voltage ripple.

For the test, the test parameters in accordance with Table "Test parameters present voltage ripple" shall be selected.

Table: Test parameters present voltage ripple

当前电压纹波

根据表“动态参数”，当高压电池（开关设备高压电池开启）在高压系统运行期间出现电压波动时，应验证每个高压组件的稳健性和稳定运行。

对于每个高压元件，应根据表“动态参数”，在高压系统运行期间，如果没有高压电池（开关设备高压电池关闭）存在电压波动，则应验证其稳健性和稳定运行。

应提供证据，证明各工作电压范围内高压元件的高压工作状态不会因规定电压纹波的叠加而改变。

试验应选择符合表“试验参数存在电压纹波”的试验参数。

表：试验参数当前电压纹波

	Test parameter
	Value

	Test procedure in HV operating mode
	B1, B2 and B3 (specified continuous output)

	Present

HV voltage U without ripple
	Relevant upper limit of each HV voltage range

	Test duration
	30 min

	Frequency range
	15 Hz – 20 kHz

	Wobble perioda
	2 min

	Wobble typea
	triangular, logarithmic

	tTest
	30 min

	Ttest
	TRT

	Number of DUTs
	3

	Tcool
	Tcoolmax

	a
	If possible. Deviations shall be coordinated with the OEM by the supplier

	Upp
	See Table "Dynamic parameters"


For the test, the test pulse in accordance with Figure "Test pulse present voltage ripple" shall be selected.

	试验参数
	值

	高压运行模式下的试验程序
	b1、b2和b3（规定的连续输出）

	现在

HV voltage U without ripple
	各高压电压范围的相关上限

	测试持续时间
	30 min

	频率范围
	15 Hz – 20 kHza

	摆动周期
	2 min

	摆动类型
	三角形，对数

	tTest
	30 min

	Ttest
	TRT

	DUTs数量
	3

	Tcool
	Tcoolmax

	a
	如果可能的话，供应商应与原始设备制造商协调偏差。

	Upp
	见表“动态参数”


对于试验，应选择符合图“试验脉冲存在电压纹波”的试验脉冲。
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Figure: Test pulse present voltage ripple

图：测试脉冲当前电压纹波

General
The operating behavior of the HV component shall be specified and verified by means of test records.

The test shall be performed under operational ambient conditions.

综述

高压元件的操作行为应通过试验记录进行规定和验证。

试验应在工作环境条件下进行。

10.4.7 Test: Overvoltage (LV123-856)

10.4.7试验：过电压（LV123-856）

Requirement: See Section "Overvoltage"

Test type: Product validation

Test method: Measurement

要求：见“过电压”一节

测试类型：产品验证

试验方法：测量

Product validation
Based on the draft and the design of the HV components, as well as on measurements, the operating capability at the maximum required operating voltage of the HV system, as well as the strength at the upper HV circuit limit voltage, shall be verified. The specifications regarding the maximum operating voltage and the upper HV circuit limit voltage included in Table "Voltage ranges" shall be used.

Compliance with the HV operating status B3 or B4 in the event of overvoltage shall be verified; see Table "HV operating status".

The operating behavior of the HV component shall be documented and verified.

It shall be verified that the required HV operating status for the range of unlimited operating capability is reestablished if the DC HV voltage exceeds the maximum operating voltage and then falls again below the maximum operating voltage.

The voltage increase and decrease for the test pulse overvoltage shall be effected in accordance with Table "Maximum voltage dynamics", with the exception of the HV battery.

产品验证

根据草案和高压元件的设计以及测量结果，应验证高压系统在最大要求工作电压下的工作能力，以及高压电路上限电压下的强度。应使用表“电压范围”中关于最大工作电压和高压电路上限电压的规范。

当发生过电压时，应验证是否符合高压运行状态B3或B4；见表“高压运行状态”。

应记录和验证高压元件的操作行为。

如果直流高压电压超过最大工作电压，然后再次低于最大工作电压，则应验证是否重新建立了无限工作能力范围内所需的高压工作状态。

试验脉冲过电压的增加和减少应根据表“最大电压动态”进行，高压电池除外。

For the HV battery the voltage increase for the test pulse overvoltage shall be effected with the maximum slope in accordance with Table "Dynamic parameters" up to the time when the switching equipment switches off. Then, i.e. with the switching equipment switched on, the voltage increase and decrease shall be performed with the maximum voltage dynamics in accordance with Table "Maximum voltage dynamics".

对于高压电池，试验脉冲过电压的电压增加应根据表“动态参数”以最大斜率来实现，直至开关设备关闭。然后，即在开关设备打开的情况下，应根据表“最大电压动态”以最大电压动态进行电压增减。

Test criteria for the HV operating status B3:

· Operational, specified state

· Automatic reestablishment of intended performance in the event of a return to the HV operating status B1 or B2

· Fault memory entry.

Test criteria for the HV operating status B4:

· Operational, specified state

· Reestablishment of intended performance following a reset or simple intervention (e.g. ignition state transition, vehicle restart)

· Fault memory entry.

The test shall be performed under operational ambient conditions.

After the test, the tested HV component shall be checked visually and electrically by means of an ICT.

For the test, the test parameters in accordance with Table "Test parameters overvoltage" shall be selected.

Table: Test parameters overvoltage

高压运行状态B3的试验标准：

· 运行，指定状态

· 一旦恢复到高压运行状态b1或b2，自动恢复预期性能。

· 故障记忆条目。

高压运行状态B4的试验标准：

· 运行，指定状态

· 重置或简单干预（如点火状态转换、车辆重新启动）后，重新建立预期性能。

· 故障记忆条目。

试验应在操作环境条件下进行。

在测试之后，应通过ICT在视觉上和电气上检查测试的高压元件。

为测试，测试参数，按照表”的试验参数过电压”将选定的。

过电压试验参数表：

	Test parameter
	Value

	Test procedure with HV operating status
	B1, B2 and B3 / B4 (specified continuous output)

	A
	Minimum value of the unlimited operating capability of the relevant voltage level

	B
	Maximum value of the unlimited operating capability of the relevant voltage level

	C
	Calculated value of the unlimited operating capability of the relevant voltage level

[image: image58.png]




	D
	Maximum value of the upper limited operating capability of the relevant voltage level

	F
	Upper HV circuit limit voltage of the relevant voltage level

	uB
	Unlimited operating capability of the relevant voltage level

	oeB
	Upper limited operating capability of the relevant voltage level

	üB
	Overvoltage range

	th1
	1 min

	tr1
	To be determined from the relevant parameters

	th2
	10 s

	tf1
	To be determined from the relevant parameters

	th3
	1 min

	tr2
	To be determined from the relevant parameters

	th4
	10 s

	tf2
	To be determined from the relevant parameters

	th5
	1 min

	Ttest
	TRT

	Tcool
	Tcoolmax

	Number of cycles
	To be determined from the specified number of overvoltage events

	Number of DUTs
	3


For the test, the test pulse in accordance with Figure "Test pulse overvoltage" shall be selected.

	试验参数
	值

	高压运行状态下的试验程序
	b1、b2和b3/b4（规定的连续输出）

	A
	相关电压等级的无限制运行能力的最小值

	B
	相关电压等级的无限运行能力的最大值

	C
	相关电压等级的无限运行能力的计算值[image: image59.png]




	D
	相关电压等级上限运行能力的最大值

	F
	相关电压等级的高压电路上限电压

	uB
	相关电压等级的无限运行能力

	oeB
	相关电压等级的上限运行能力

	üB
	过电压范围

	th1
	1 min

	tr1
	根据相关参数确定

	th2
	10 s

	tf1
	根据相关参数确定

	th3
	1 min

	tr2
	根据相关参数确定

	th4
	10 s

	tf2
	根据相关参数确定

	th5
	1 min

	Ttest
	TRT

	Tcool
	Tcoolmax

	循环次数
	根据规定的过电压事件数量确定

	DUTs数量
	3


对于该测试，试验应选择符合图“试验脉冲过电压”的试验脉冲。
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Figure: Test pulse overvoltage

图：测试脉冲过电压

10.4.8 Test: Undervoltage (LV123-896)

10.4.8试验：欠压（LV123-896）

Requirement: See Section "Undervoltage"

Test type: Product validation

Test method: Measurement

Product validation
The behavior in the event of undervoltage shall be verified for each controlled HV component. The specifications of Table "HV voltage levels" shall be used.

In the event of undervoltage, operation with the performance specified for the HV operating status B3 shall be verified.

Compliance with the HV operating status B3 shall be verified.

The operating behavior of the HV component shall be documented and verified.

要求：见“欠压”一节。

测试类型：产品验证

试验方法：测量

产品验证

应验证每个受控高压组件在欠压情况下的行为。应使用表“高压电压等级”的规范。

在欠压情况下，其具有高压运行状态B3规定性能的运行应被验证。

应验证是否符合高压运行状态B3。

应记录和验证高压元件的操作行为。

The test shall be used to verify that the maximum intended performance or the HV operating status B1 is complied with again when the DC HV voltage falls within the range of unlimited operating capability again after a deviating characteristic.

The test shall be used to verify that the maximum intended performance or the

HV operating status B2 is complied with again when the DC HV voltage falls within the range of limited operating capability again after a deviating characteristic.

The test shall be performed under operational ambient conditions.

Test criteria for the HV operating status B3:

· Operational, specified state

· No fault memory entry if no power demand is present

· Fault memory entry if there is a power demand

· Automatic reestablishment of maximum intended performance and of the HV operating status B1 in the event of a return to the range of unlimited operating capability

· Automatic reestablishment of maximum intended performance and of the HV operating status B2 in the event of a return to the range of limited operating capability.

For the test, the test parameters in accordance with Table "Test parameters undervoltage" shall be selected.

Table: Test parameters undervoltage

当直流高压电压在偏离特性后再次落在无限工作能力范围内时，应使用试验验证是否再次符合最大预期性能或高压工作状态b1。

当直流高压电压在偏差特性后再次落在限制运行能力范围内时，应使用试验验证是否再次符合最大预期性能或高压运行状态b2。

试验应在操作环境条件下进行。

HV运行状态B3的测试标准：

· 操作，指定状态

· 如果没有电源需求，则无故障记忆条目

· 如果有电源需求，则输入故障记忆条目

· 在返回到无限运行能力范围时，自动恢复最大预期性能和高压运行状态b1。

· 在恢复到有限运行能力范围内时，自动恢复最大预期性能和高压运行状态b2。

对于该测试，试验应选择符合表“试验参数欠压”的试验参数。

表：试验参数欠压

	Test parameter
	Value

	Test procedure with HV operating status
	B1, B2 and B3 / B4 (specified continuous output)

	a
	Minimum value of the unlimited operating capability of the relevant voltage level

	b
	Maximum value of the unlimited operating capability of the relevant voltage level

	c
	Calculated value of the unlimited operating capability of the relevant voltage level
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	d
	Minimum value of the lower limited operating capability of the relevant voltage level

	e
	Calculated value of the lower limited operating capability of the relevant voltage level
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	f
	0 V

	h
	Maximum defined value of the undervoltage of the relevant voltage level

	g
	Calculated value of the undervoltage
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	uB
	Unlimited operating capability of the relevant voltage level

	ueB
	Lower limited operating capability of the relevant voltage level

	seB
	Highly limited operating capability of the relevant voltage level

	Usp
	Undervoltage range of the relevant voltage level

	th1
	2 min

	tf1
	To be calculated from the relevant parameters in accordance with the indication of present voltage dynamics in Table "Dynamic parameters"

	th2
	2 min

	th3
	10 s

	tr1
	To be calculated from the relevant parameters in accordance with the indication of present voltage dynamics in Table "Dynamic parameters"

	th4
	2 min

	tf2
	To be calculated from the relevant parameters in accordance with the indication of present voltage dynamics in Table "Dynamic parameters"

	tr2
	To be calculated from the relevant parameters in accordance with the indication of present voltage dynamics in Table "Dynamic parameters"

	th6
	1 min

	Ttest
	TRT

	Tcool
	Tcoolmax

	Number of cycles
	2

	Number of DUTs
	3


For the test, the test pulse in accordance with Figure "Test pulse undervoltage" shall be selected.

	试验参数
	值

	高压运行状态下的试验程序
	b1、b2和b3/b4（规定的连续输出）

	a
	相关电压等级的无限制运行能力的最小值

	b
	相关电压等级的无限运行能力的最大值

	c
	相关电压等级的无限运行能力的计算值[image: image64.png]




	d
	相关电压等级下限运行能力的最小值

	e
	相关电压等级下限运行能力计算值[image: image65.png]




	f
	0 V

	h
	相关电压水平欠压的最大定义值

	g
	欠压计算值[image: image66.png]e





	uB
	相关电压等级的无限运行能力

	ueB
	相关电压等级的下限运行能力

	seB
	相关电压等级的运行能力极为有限

	Usp
	相关电压水平的欠压范围

	th1
	2 min

	tf1
	根据“动态参数”表中当前电压动态的指示，从相关参数中计算。

	th2
	2 min

	th3
	10 s

	tr1
	根据“动态参数”表中当前电压动态的指示，从相关参数中计算。

	th4
	2 min

	tf2
	根据“动态参数”表中当前电压动态的指示，从相关参数中计算。

	tr2
	根据“动态参数”表中当前电压动态的指示，从相关参数中计算。

	th6
	1 min

	Ttest
	TRT

	Tcool
	Tcoolmax

	循环次数
	2

	DUTs数量
	3


对于该测试，试验应选择符合图“试验脉冲欠压”的试验脉冲。
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No fault memory entry in HV operating status B0 as no power demand exists

Figure: Test pulse undervoltage

由于不存在电源需求，在高压运行状态b0中没有故障记忆条目

图：测试脉冲欠压

10.4.9 Test: Load dump and voltage limiting (LV123-910)

10.4.9试验：抛负荷和限压（LV123-910）

Requirement: See Section "Load dump and voltage limiting"

Test type: Product validation and 100% standard production testing

Test method: Measurement

要求：见“负载卸载和电压限制”一节。

试验类型：产品验证和100%标准生产试验

试验方法：测量

Product validation
The test for the required behavior of an HV component during present overvoltage during load dump is covered by the "Overvoltage" test. No separate test is required.

The test for control measures for voltage limitation during load dump shall be carried out for the HV components specified by the OEM.

The effectiveness of the voltage limiting function shall be verified for operation at maximum load and subsequent load dump.

An appropriate test procedure shall be documented by the supplier and agreed upon with the OEM.

100% standard production test
The control measures for voltage limiting during load dump shall be verified within the scope of the functional tests.

This test may be performed within the scope of the agreed functional test.

An appropriate test procedure shall be specified by the supplier and agreed upon with the OEM.

产品验证

“过电压”测试涵盖了在负载卸载期间当前过电压期间高压元件所需行为的测试。无需单独测试。

应对原始设备制造商规定的高压元件进行负荷时的电压限制控制措施进行测试。

应验证电压限制功能的有效性，以便在最大负载和随后的负载卸载下运行。

供应商应记录适当的试验程序，并与原始设备制造商商定。

100%标准生产试验

应在功能试验范围内验证负荷期间的限压控制措施。

该试验可在商定的功能试验范围内进行。

供应商应规定适当的试验程序，并与原始设备制造商商定。

10.4.10 Test: Voltage offset (LV123-933)

10.4.10测试: 电压偏移(LV123-933)

Requirement:  See Section "Voltage offset"
要求: 参见“电压偏移”部分

Test type:  Product validation
测试类型: 产品验证

Test method: Measurement
测试方法: 测量

Product validation
产品验证
The following operation shall be verified for all HV components comprising electronic parts or integral parts of electronic circuits that are placed between HV potentials and vehicle ground: 
应对所有高压元件进行以下操作验证，包括位于高压电位和车辆接地之间的电子部件或电子电路的组成部分: 

1. Operation at the upper voltage of the unlimited operating capability (operating status B1), and
1.在无限制操作能力的高电压下进行操作(操作状态B1)，

2. Operation at the upper HV circuit limit voltage (operating status B3 or B4)
2.在高压电路上限电压下的操作(操作状态B3或B4)

The tests shall be performed for each DC HV potential and for the selected voltage range in a separate test step.
应在单独的测试步骤中，对每个DC高压电位和选定的电压范围进行测试。

A test setup in accordance with Figure "Test setup for voltage offset, test step 1" and Figure "Test setup for voltage offset, test step 2" shall be provided for the measurement.
并为测量提供符合图”电压偏移测试设置，测试步骤1”和图“电压偏移测试设置，测试步骤2”的测试设置。

Test step 1a: 
测试步骤1a: 

A test voltage U with the value of the upper voltage of the unlimited operating capability shall be applied between the positive DC HV potential of the HV component and the electrical ground of the test setup for a period of at least 600 s.
应在高压元件的正DC高压电位和试验装置的电气接地之间施加一个试验电压U，其中试验电压U值为无限制操作能力的高电压，试验装置的电气接地时间至少为600 s。

The negative DC HV potential of the HV component shall be connected with the electrical ground of the test setup.
高压元件的负DC高压电位应与测试装置的电气接地相连。

Test step 1b: 
测试步骤1b: 

A test voltage U with the value of the upper HV circuit limit voltage shall be applied between the positive DC HV potential of the HV component and the electrical ground of the test setup for a period of at least 10 s or a period agreed between the supplier and the OEM.
应在高压元件的正DC高压电位和测试装置的电气接地之间施加一个具有高压电路上限电压值的测试电压U，并应持续至少10秒钟或持续供应商与原设备制造商之间商定的时间。

The negative DC HV potential of the HV component shall be connected with the electrical ground of the test setup.
高压元件的负DC高压电位应与测试装置的电气接地相连。

All electrical grounds shall be connected with each other, in accordance with Figure "Test setup for voltage offset, test step 1", for the measurements: 
根据图“电压偏移测试设置，测试步骤1”，所有电气接地应相互连接，用于测量: 

· LV ground, HV component
低压接地，高压元件

· Conductive housings, equipotential bonding
导电外壳，等电位连接

· Negative potential of test voltage
测试电压的负电位

· Negative DC HV potential of the HV component.
高压元件的负DC高压电位。
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Figure: Test setup for voltage offset, test step 1
图: 电压偏移测试设置，测试步骤1

Test step 2a: 
测试步骤2a: 

A test voltage U with the value of the upper voltage of the unlimited operating capability shall be applied between the negative DC HV potential of the HV component and the electrical ground of the test setup for a period of at least 600 s.
应在高压元件的正DC高压电位和试验装置的电气接地之间施加一个试验电压U，其中试验电压U值为无限制操作能力的高电压，试验装置的电气接地时间至少为600 s。

The positive DC HV potential of the HV component shall be connected with the electrical ground of the test setup.
高压元件的正DC高压电位应与测试装置的电气接地相连。

Test step 2b: 
测试步骤2b: 

A test voltage U with the value of the upper HV circuit limit voltage shall be applied between the negative DC HV potential of the HV component and the electrical ground of the test setup for a period of at least 10 s or a period agreed between the supplier and the OEM.
应在高压元件的负DC高压电位和测试装置的电气接地之间施加一个具有高压电路上限电压值的测试电压U，并应持续至少10秒钟或持续供应商与原设备制造商之间商定的时间。

The positive DC HV potential of the HV component shall be connected with the electrical ground of the test setup.
高压元件的正DC高压电位应与测试装置的电气接地相连。

All electrical grounds shall be connected with each other, in accordance with Figure "Test setup for voltage offset, test step 2", for the measurements: 
根据图“电压偏移测试设置，测试步骤2”，所有电气接地应相互连接，用于测量: 

· LV ground, HV component
低压接地，高压元件

· Conductive housings, equipotential bonding
导电外壳，等电位连接

· Positive potential of test voltage
测试电压的正电位

· Positive DC HV potential of the HV component.
高压元件的正DC高压电位。
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Figure: Test setup for voltage offset, test step 2
图: 电压偏移测试设置，测试步骤2

Evidence shall be provided that all parts can withstand the upper HV circuit voltage permanently.
应提供证据证明所有部件能够永久承受高压电路的高压。

Evidence shall be provided that the HV component complies with the required HV operating statuses and that the relevant HV operating status does not change under a load in accordance with Figure "Test setup for voltage offset, test step 1".
应提供证据证明高压元件符合要求的高压运行状态，并且相关高压运行状态在负载下不会根据图“电压偏移测试设置，测试步骤1”发生变化。

Evidence shall be provided that the HV component complies with the required HV operating statuses and that the relevant HV operating status does not change under a load in accordance with Figure "Test setup for voltage offset, test step 2".
应提供证据证明高压元件符合要求的高压运行状态，并且相关高压运行状态在负载下不会根据图“电压偏移测试设置，测试步骤2”发生变化。

The test shall be performed under operational ambient conditions.
测试应在操作环境条件下进行。

Testing of HV battery: 
高压电池的测试: 
For the test set-up of the HV battery, the test voltage source in test steps 1a and 2a is omitted.The voltage shall be selected within the individual range of the unlimited operational capability of the HV battery.
对于高压电池的测试设置，测试步骤1a和2a中的测试电源被省略。电压应在高压电池无限制操作能力的单独范围内选择。

The test of the HV battery under test steps 1b and 2b shall be carried out with the switching equipment switched off.The upper HV circuit limit voltage shall be applied as test voltage.
测试步骤1b和2b中的高压电池测试应在开关设备关闭的情况下进行。高压电路上限电压应作为测试电压。

10.4.11 Test: Interactions between LV and HV system (LV123-954)

10.4.11试验: 低压和高压系统之间的相互作用(LV123-954)

Requirement: See Section "Interactions between LV and HV system"
要求: 见“低压和高压系统之间的相互作用”一节

Test type: Product validation
测试类型: 产品验证

Test method: Measurement
测试方法: 测量

Product validation
产品验证
Tests in accordance with the current OEM standards for LV supply voltage shall be performed for all HV components.Evidence of the appropriate operating behavior of the HV component in HV circuits shall be provided as part of these tests.
应对所有高压元件进行符合当前原始设备制造商标准低压电源电压的测试。作为这些测试的一部分，应提供对高压电路中高压元件的适当操作行为的证据。

For the test, the HV component shall be operated on a typical HV voltage according to the voltage ranges in accordance with Table "HV voltage ranges", as well as with the corresponding HV operating statuses.
对于试验，高压元件应根据表“高压电压范围”中的电压范围以及相应的高压运行状态，在典型的高压电压下运行。

For all HV components, evidence shall be provided, within the scope of the tests in accordance with the current OEM standards for the LV supply voltage, that the requirements for the LV powernet are also fulfilled during the operation of the HV components in HV circuits.The entire operating range of the HV voltage shall be taken into account.
对于所有高压元件，应在符合当前原始设备制造商标准低压电源电压的测试范围内提供证据，证明在高压电路中高压元件的运行过程中也满足低压电网的要求。并且应考虑高压电压的整体操作范围对试验的影响。

The test shall be performed under operational ambient conditions.
测试应在操作环境条件下进行。

An appropriate test procedure shall be specified by the supplier and agreed upon with the OEM.
相应的测试程序应由供应商指定并与原设备制造商达成一致。

10.5 Testing for electrical characteristics and HV safety (LV123-964)

10.5电气特性和高压安全测试(LV123-964)

10.5.1 Test: Marking (LV123-965)

10.5.1测试: 标记(LV123-965)
Requirement: See Section "Marking"
要求: 参见“标记”一节

Test type: Product validation and 100% standard production test
测试类型: 产品验证和100%标准生产测试

Test method: Expert consultation, if necessary measurement, visual inspection
测试方法: 专家咨询，必要时测量，目视检测

Product validation
产品验证
The appropriate implementation of the HV marking shall be verified.
应验证高压标记的适当实施。

Strength against abrasion and resistance to all vehicle-typical chemical substances shall be verified for the HV marking.See also Section "Test: Installation areas and ambient conditions".
高压标记应验证抗磨损强度和抗所有车载典型化学物质的能力。另请参见“测试: 安装区域和环境条件”一节。

Evidence of the correct placement of the specified HV marking at the intended locations of the HV component and at all points subject to obligatory marking shall be provided within the scope of an expert consultation.
在专家咨询的标准范围内，应提供在高压元件的预期位置和所有强制标记点正确放置指定高压标记的证据。

For HV cables, compliance with the required coloring shall be verified.
对于高压电缆，应验证是否符合所要求的颜色。

An appropriate test procedure shall be specified by the supplier and agreed upon with the OEM.
相应的测试程序应由供应商指定并与原设备制造商达成一致。

100% standard production test
100%标准生产测试
The correct placement of the specified HV marking at the intended locations of the HV component shall be checked by means of a visual inspection or the AOI method.
应通过目视检测或AOI方法检查指定高压标记在高压元件预定位置的正确位置。

For HV cables, compliance with the required coloring shall be checked.
对于高压电缆，应检查是否符合所要求的颜色。

An appropriate test procedure shall be specified by the supplier and agreed upon with the OEM.
相应的测试程序应由供应商指定并与原设备制造商达成一致。

10.5.2 Test: Protection against direct contact (LV123-979)

10.5.2测试: 防止直接接触(LV123-979)
Note: Bibliographic references: ECE-R100, GB/T 18384.3, GB/T 19751, GB/T 24549, ISO 6469-3, ISO/DIS 17409: 2013-09, TRIAS 17(2)-R100
注: 参考书目: ECE-R100, GB/T 18384.3, GB/T 19751, GB/T 24549, ISO 6469-3, ISO/DIS 17409: 2013-09, TRIAS 17(2)-R100

Requirement: See Section "Protection against direct contact"
要求: 参见“防止直接接触”一节

Test type: Product validation and 100% standard production test
测试类型: 产品验证和100%标准生产测试

Test method: Measurement, visual inspection
测试方法: 测量、目视检测

Product validation
产品验证
The effectiveness of the measures designed to protect persons against direct contact with live parts shall be verified for HV components by means of the tests described below.
下述测试，旨在验证防止人员直接接触带电部件的措施的有效性。

The degree of protection specified for the protection against direct contact shall be verified.The requirements regarding the IP degree of protection in accordance with Section "Protection against direct contact" and the corresponding requirements documentation of the OEM shall be fulfilled.
应验证为防止直接接触触电而规定的保护程度。应满足“防止直接接触”章节中关于知识产权保护程度的要求以及原始设备制造商的相应要求文件。

The test shall be carried out in accordance with ISO 20653, and shall be performed with test probes according to a defined testing procedure.
测试应根据 ISO 20653进行，并应根据规定的测试程序使用测试探针进行测试。

Prior to testing, all manually removable parts (not requiring tools) of the
测试前，

HV components and all flexible connection lines for media shall be removed.
应拆除所有手动可拆卸的零件(无需工具)的高压元件和用于介质的柔性连接线。

For the testing of the HV components, a current source (with a no-load voltage not less than 40 V and not more than 50 V) shall be connected in series with an appropriate lamp between the probe and the live parts inside the housing (signal-current procedure).
对于高压元件的测试，电流源(空载电压不小于40 V且不大于50 V)应与合适的灯串联连接在探头和外壳内部的带电部件之间(信号电流程序)。

The test probe shall not be permitted to contact live parts.If the distance is tested with a signal-current circuit between the probe and live parts in order to make sure that it is sufficient, the lamp shall not light up.
测试探针不得接触带电部件。如果探头和带电部件之间的信号电流电路测试的距离足够，灯不应点亮。

If protection against direct contact is provided by solid insulating materials, the use of appropriate materials and an appropriate design shall be verified.
如果固体绝缘材料提供了防止直接接触的保护，则验证了材料和设计的适当使用与实施。

If protection against direct contact is established by the "Complex disassembly" design feature, the supplier shall verify the procedures and specialized skills required for this purpose in coordination with the OEM.
如果通过“复杂拆卸”设计结构建立了防止直接接触触电的保护作用，供应商应与原始设备制造商协调，并验证为此目的所需的程序和专业技能。

It shall be verified, that covers for live parts can only be removed with tools.
应验证带电部件的防护装置只能由工具拆除。

It shall be verified, that the fastening of covers for live parts does not come loose during operation.
应验证带电部件防护装置紧固，且在操作过程中没有松动。

An appropriate test procedure shall be specified by the supplier and agreed upon with the OEM.
相应的测试程序应由供应商指定并与原设备制造商达成一致。

100% standard production test
100%标准生产测试
For plug-in connections, the required degree of protection for the protection against direct contact in unplugged condition shall be verified with an appropriate test, e.g. AOI.
对于插入式连接，应通过相应的测试，例如AOI测试，验证在未插电情况下防止直接接触触电所需的保护程度。

An appropriate test procedure shall be specified by the supplier and agreed upon with the OEM.
相应的测试程序应由供应商指定并与原设备制造商达成一致。

10.5.3 Test: Equipotential bonding (LV123-998)

10.5.3试验: 等电位连接(LV123-998)
Note: Bibliographic references: ECE-R100, GB/T 18384.3, ISO 6469-3, TRIAS 17(2)-R100
注: 参考书目: ECE-R100, GB/T 18384.3, ISO 6469-3, TRIAS 17(2)-R100

Requirement: See Section "Equipotential bonding"
要求: 见“等电位连接”部分

Test type: Product validation and 100% standard production test
测试类型: 产品验证和100%标准生产测试

Test method: Expert consultation, measurement, procedural test
测试方法: 专家咨询、测量、程序测试

Product validation
产品验证
In an expert consultation, the supplier shall provide evidence on the basis of the design documentation and the fully developed HV component that the design measures for equipotential bonding fulfill all relevant requirements for equipotential bonding.
在专家咨询中，供应商应依据设计文件和充分开发的高压元件，提供证据证明等电位连接的设计措施满足等电位连接的所有相关要求。

For each HV component, evidence of the required electrical resistances for equipotential bonding shall be provided through measurements.The following measurements shall be performed: 
对于每个高压元件，应提供通过测量等电位连接所需电阻的证据。需进行以下测量: 

· Electrical resistance between different most unfavorable measuring points on the surface of the cover or the housing of an HV component and the connecting point of the means for equipotential bonding.
高压元件盖或外壳表面上不同最不利测量点与等电位连接装置连接点之间的电阻。

· Electrical resistance between the most unfavorable measuring point on the surface of the cover or the housing of an HV component, and
高压元件的盖子或外壳表面上最不利测量点之间的电阻

· the electrical ground, or
电气接地

· an adjacent conductive part in accordance with the arrangement specified by the OEM.
根据原始设备制造商的指定，布置相邻导电部件。

· The details shall be gathered from the OEM's requirements documentation.
详细要求应来源于原始设备制造商的要求文件。

For HV component testing, the means intended for equipotential bonding, e.g. a cable, shall be connected with a suitable ground in the test arrangement.
对于高压元件测试，等电位连接装置，如电缆，应与测试装置中相应的接地连接。

The test shall be carried out such that the means intended for equipotential bonding constitutes the only conductive connection between the measuring points.
进行测试时，应确保等电位连接装置是测量点之间唯一的导电连接。

The following conditions shall be complied with during the test: 
测试期间应符合以下条件: 

· The LV connector shall be unplugged.
低压连接器应拔掉。

· The influence of EMC shielding, e.g. for HV contacting, shall be excluded.
应排除电磁兼容屏蔽的影响，例如高压接触。

· The influence of metallic brackets not specified for equipotential bonding shall be excluded.
应排除未指定等电位连接的金属支架的影响。

For the measurement, a test current of at least 0,2 A shall be impressed on the required measuring path.The test duration shall be selected such that a stable resistance value can be determined.
对于测量，应在所需的测量路径上施加至少0.2A的测试电流。应设置测试持续时间，以便能够确定稳定的电阻值。

Note: A test current of 0,2 A to 1 A is sufficient in the relevant measuring range for resistances up to 100 mOhm.
注: 在电阻高达100mOhm的相关测量范围内，0.2A至1 A的测试电流已满足试验要求。

The test current shall be fed and the voltage shall be measured via separate cables and test contacts (four-wire measurement).
应输入测试电流，并通过单独的电缆和测试触点测量电压(四线测量)。

For testing, an appropriate current source with a known test current shall be used.The resistance determined shall not depend on an electrical output provided by the test source for the measuring path.A voltage source shall not be used as test source.This rule is intended to prevent a dependency of the determined contact resistance on test- related thermal influences.
测试时，应使用具有已知测试电流的相应电流源。所确定的电阻不应取决于测试源为测量路径所提供的电输出。电压源不得用作测试源。该规则旨在防止确定的接触电阻受到与测试相关的热影响。

The electric resistance of the equipotential bonding shall be determined from the test current and the measured voltage drop.
等电位连接的电阻应根据测试电流和测量的压降来确定。

The resistance determined shall fulfill the required resistance values for each of the required individual measurements.
所确定的电阻应满足每个所需单独测量的要求电阻值。

The test of the electric resistance of the equipotential bonding shall be performed for the brand-new component and for the condition that corresponds to the condition at the end of the specified service life (EOL).
等电位连接电阻的测试应针对全新部件和与规定使用寿命结束时的条件相对应的条件进行。

A suitable test shall be used to verify that fasteners of the HV component which are intended for the equipotential bonding path do not work loose.Evidence shall be provided for the following fasteners / attachments: 
应使用合适的测试来验证用于等电位连接路径的高压元件紧固件不会松动。应为以下紧固件/附件: 

· Fasteners of covers and housings of an HV component
高压元件的盖子和外壳的紧固件

· Fasteners for the connection of the means for equipotential bonding to the HV component.
等电位连接装置与高压元件连接的紧固件。

The test shall be performed in the condition at the end of the specified service life (EOL) and after the endurance tests specified for this purpose.
试验应在规定使用寿命结束时的条件下，并在以此目的而规定的耐久性试验之后进行。

Before the required test in the condition at the end of specified service life (EOL), the following endurance tests shall be performed as a minimum;see also
在规定使用寿命结束时的条件下进行所需测试之前，至少应进行以下耐久性测试；另见

Section "Test sequence plan": 
“测试顺序计划”部分: 

· Vibration test
振动试验

· Corrosion test.
腐蚀试验。

Further endurance tests, if required, and details on endurance tests shall be gathered from the OEM's requirements documentation.
如果需要，应从原始设备制造商的要求文件中收集进一步的耐久性试验和耐久性试验的详细要求。

The required ampacity of the means for equipotential bonding shall be verified.
应验证等电位连接装置所需的载流量。

The required ampacity shall be verified for the conductive covers and housings of an HV component.
应验证高压元件的导电盖和外壳所需的载流量。

If the HV component is part of a linked equipotential bonding path, evidence of the relevant required ampacity shall be provided.The details shall be gathered from the OEM's requirements documentation.
如果高压元件是连接等电位连接路径的一部分，应提供相关要求载流量的证据。详细要求应从原始设备制造商的要求文件中收集。

The test sequence for measurements shall be implemented in accordance with Section "Test sequence plan".
测量的测试顺序应根据“测试顺序计划”部分实施。

An appropriate test procedure shall be specified by the supplier and agreed upon with the OEM.
相应的测试程序应由供应商指定并与原设备制造商达成一致。

100% standard production test
100%标准生产测试
An appropriate test shall be performed.
应进行相应的测试。

The test can be performed as an electrical test of the resistance or as a procedural test of the selected joining technique.
该测试可作为电阻的电气测试或所选连接技术的程序测试来执行。

If the test is carried out as an electrical test of the resistance, an appropriate current source shall be used with a current of at least 0,2 A. The current shall be selected in such a way that a sufficient accuracy of the resistance test is achieved.
如果试验是作为电阻的电气试验进行的，则应使用电流至少为0.2A的相应电流源。电流的选择与设置应确保电阻测试达到足够的精度。

The procedural test of the joining technique selected can be carried out by means of torque and angle of rotation monitoring at the connection points if, for example, screwed connections are used for direct mounting of the HV component or equipotential bonding conductors.
所选连接技术的程序测试可以通过连接点处的扭矩和旋转角度监控来进行，例如，如果螺纹连接用于高压元件或等电位连接导体的直接安装。

An appropriate test procedure shall be specified by the supplier and agreed upon with the OEM.
相应的测试程序应由供应商指定并与原设备制造商达成一致。

10.5.4 Test: Overcurrent protection (LV123-1975)

10.5.4测试: 过流保护(LV123-1975)
Note: Bibliographic references: ECE-R100, ISO/DIS 17409: 2013-09, TRIAS 17(2)-R100
注: 参考书目: ECE-R100, ISO/DIS 17409: 2013-09, TRIAS 17(2)-R100

Requirement: See Section "Overcurrent protection"
要求: 见“过流保护”一节

Test type: Product validation and 100% standard production test
测试步骤: 测试类型: 产品验证和100%标准生产测试

Test method: Expert test, if necessary measurement
测试方法: 专家测试，必要时测量

Product validation
产品验证
For HV batteries, the test requirements are specified in Section "Overcurrent protection HV battery".
对于高压电池，测试要求在“过流保护高压电池”章节中规定。

Evidence shall be provided that the switching devices and the overcurrent protection device are suitable for interrupting the DC HV circuit in the event of overcurrents up to the magnitude of the short-circuit current of the corresponding HV component with overcurrent protection requirements.
应提供证据表明，开关装置和过流保护装置会中断DC高压电路，尤其是在在过流达到具有过流保护要求的相应高压元件的短路电流大小的情况下中断DC高压电路。

The supplier shall deliver to the OEM details from a suitable testing laboratory that verifies the adequate dimensioning of the switching devices and the elements of the overcurrent protection device.
供应商应向原始设备制造商提供相应的测试实验室的详细信息，以验证开关设备和过流保护设备元件的尺寸是否足够。

The selection of appropriate and approved subcomponents or parts shall be verified within the scope of expert testing.
应在专家测试的范围内，选择适当的和经过批准的子组件或部件。

For contactors, the tripping behavior at the upper limit of the specified tripping range shall be verified with a device qualification procedure.
对于接触器，规定跳闸范围上限的跳闸行为应通过设备鉴定程序进行验证。

For the fuse or the overcurrent protection part, the tripping behavior in the
对于保险丝或过流保护部分，在额定过电流范围和跳闸范围的下限中的跳闸现象

· specified overcurrent range and
指定的过电流范围

· at the lower limit of the tripping range
释放范围的下限

shall be verified by means of a part qualification procedure.
应通过零件鉴定程序进行验证。

If the overcurrent protection of an HV source is designed with switching equipment, the following evidence shall be provided by means of measurements: 
如果高压电源的过流保护设计中有开关装置，应通过测量提供以下证据: 

· The switching equipment shall not switch off when the maximum operating current has been reached during operation.
当运行期间达到最大运行电流时，开关装置不应关闭。

· The HV source shall be short-circuited during operation.In the case of active current detection, the switching equipment shall switch off when the specified current limit above the maximum operating current is reached.Evidence of the compliance with the specified switch-off time after the occurrence of a short- circuit shall be provided.A resistor with (20 + 0 /- 10) mOhm shall be used for the short-circuit.
高压电源在运行过程中应短路。在主动电流检测的情况下，当达到最大工作电流以上的规定电流限值时，开关装置应关闭。应提供短路发生后是否符合规定关闭时间的证据。短路应使用(20 + 0 /- 10) mOhm的电阻器。

For controlled HV components, an appropriate test shall be used to verify that overload current can be detected, limited and switched off.
对于受控高压元件，应使用适当的测试来验证过载电流能够被检测、限制与关闭。

For HV components that are controlled by power electronics and that can feed electric energy as operationally intended into a DC HV circuit, the following evidence shall be provided: 
对于由电力电子设备控制的高压元件，并且可以按照操作意图将电能馈送到DC高压电路中，应提供以下证据: 

· A measurement shall be used to verify that the HV component can be switched off during operation with maximum load current (generation-based operation) and a short-circuit on the HV circuit.
应使用测量来验证高压元件在最大负载电流(基于发电的运行)和高压电路短路的运行期间可以关闭。

· Evidence shall be provided that the HV component will not be mechanically or electrically damaged in the event of this short-circuit taking place.
应提供证据表明，发生短路时，高压元件不会受到机械或电气损坏。

· Evidence shall be provided that the HV component will be fully functional after the short-circuit is removed.
应提供证据证明，短路消除后高压元件将正常运行工作。

An appropriate test procedure, as well as the corresponding operating behavior, shall be specified by the supplier and agreed upon with the OEM.
供应商应指定相应的测试程序以及操作行为，应与原始设备制造商达成一致。

An appropriate test procedure shall be specified by the supplier and agreed upon with the OEM.
相应的测试程序应由供应商指定并与原设备制造商达成一致。

100% standard production test
100%标准生产测试
Evidence of the functional capability of the overcurrent detection shall be provided.
应提供过电流检测功能的证据。

If contactors are used, evidence of the functional capability of the switch off function shall be provided.
如果使用接触器，应提供关闭装置的功能能力的证据。

The test shall be performed such that premature damage of the HV component is excluded.
进行试验时，应排除高压元件的过早损坏。

This test may be performed within the scope of the agreed functional test.
该测试在商定的功能测试范围内进行。

An appropriate test procedure shall be specified by the supplier and agreed upon with the OEM.
相应的测试程序应由供应商指定并与原设备制造商达成一致。

10.5.5 Test: Potential separation of HV system and LV powernet (LV123-1047)

10.5.5试验: 高压系统和低压电网(LV123-1047)的电位分离
Note: Bibliographic references: IEC 60747, IEC 61558, IECQ
注: 参考书目: IEC 60747, IEC 61558, IECQ

Requirement: See Section "Potential separation of HV system and LV powernet"
要求: 见“高压系统和低压电网的电位分离”一节

Test type: Product validation
测试类型: 产品验证

Test method: Expert consultation, HV component inspection
测试方法: 专家咨询，高压元件检查

Product validation
产品验证
The test is required for each HV component.
每个高压元件都需要进行测试。

In an expert consultation, the supplier shall provide evidence on the basis of the design documentation and the finally developed HV component that the galvanic separation between the LV powernet and the HV circuits has been taken into account for all subcomponents.
在专家咨询中，供应商应根据设计文件和最终开发的高压元件，提供证据证明所有子部件都考虑了低压电网和高压电路之间的电流分离。

The supplier shall indicate parts used for galvanic separation between HV potentials and LV powernet and between HV potentials of circuits that are isolated from one another.
供应商应指明用于高压电位和低压电网之间以及相互隔离的电路高压电位之间的电流分离的部件。

The qualification of parts for galvanic separation that are subject to the requirements for insulation (basic insulation, double or reinforced insulation) in accordance with
符合绝缘要求(基本绝缘、双重绝缘或强化绝缘)的原电池分离零件的鉴定应符合

Section "Insulation coordination", shall be verified and documented by means of suitable part tests, selection of parts according to an applicable standard and/or by another proof of qualification (e.g. selection in accordance with IECQ).
“绝缘配合”一节所要求的相应零件测试，根据适用标准选择零件和/或通过另一个资格证明(例如IECQ)进行验证和记录。

An appropriate test procedure shall be specified by the supplier and agreed upon with the OEM.
相应的测试程序应由供应商指定并与原设备制造商达成一致。

10.5.6 Test: Isolation resistance (LV123-1055)

10.5.6测试: 绝缘电阻(LV123-1055)
Note: Bibliographic references: ECE-R100, GB/T 18384.1, GB/T 18384.3, ISO 6469-1, ISO 6469-3, ISO/DIS 17409: 2013-09, SAE J1766,TRIAS 17(2)-R100
注: 参考书目: ECE-R100, GB/T 18384.1, GB/T 18384.3, ISO 6469-1, ISO 6469-3, ISO/DIS 17409: 2013-09, SAE J1766,TRIAS 17(2)-R100

Requirement: See Section "Isolation resistance"
要求: 参见“隔离电阻”部分

Test type: Product validation and 100% standard production test
测试类型: 产品验证和100%标准生产测试

Test method: Measurement
测试方法: 测量

Product validation
产品验证
The test shall be performed on a completely assembled HV component.This includes, among other parts, all corresponding main parts, additional parts, and add-on parts in accordance with Section "HV components".
测试应在完全组装好的高压元件上进行。除其他部件外，包括所有相应的主要部件、附加部件以及符合“高压元件”部分的附加部件都需进行测试。

For HV component testing, the part intended for equipotential bonding, e.g. a cable, shall be connected with an adequate ground belonging to the test setup.Protective covers (e.g. housing, partition walls) shall be taken into account during the test.
对于高压元件测试，等电位连接的部件，如电缆，应与属于测试装置的接地进行连接。测试期间应考虑保护盖(如外壳、隔墙)的状态。

The HV component shall be commissioned before the test and shall be supplied with the media intended for operation, e.g. coolant.
高压元件应在试验前进行调试，并准备好运行介质，如冷却剂。

The test shall be performed in two test steps for the following conditions: 
测试应在下列条件中，分两个测试步骤进行：

Test step 1: 
测试步骤1: 

BOL and standard ambient conditions, following commissioning;without conditioning according to ambient conditions
调试后的BOL和标准环境条件；无需根据环境条件进行调节

Test step 2: 
测试步骤2: 

EOL and worst-case ambient conditions, end-of-service-life and environmental testing;with conditioning according to worst-case ambient conditions, at least climatic condition with condensation.
停产和最坏环境条件、使用寿命终止和环境测试；根据最坏的环境条件进行调节，至少是冷凝的气候条件。

The isolation resistance shall be documented for each test step.
应记录每个测试步骤的隔离电阻。

As a test criterion for test step 2, evidence shall be provided that at least the required isolation resistance in accordance with Section "Isolation resistance" is complied with.
作为测试步骤2的测试标准，应提供证据证明使用的隔离电阻，应符合“隔离电阻”部分所要求的隔离电阻的阻值。

If the minimum requirement for climatic conditioning is valid for test step 2 and the worst-case ambient conditions, the isolation resistance of the HV component shall be measured after the
如果气候条件的最低要求，对测试步骤2和最坏环境条件下有效，高压元件的绝缘电阻应在

HV component has been conditioned under the following ambient conditions: 
高压元件已经在以下环境条件下进行了调节: 

Preconditioning: 
预处理: 

· Eight hours at a temperature of: (5 ± 2) °C.
温度为: (5±2)°C    8小时

Conditioning, eight hours at: 
调节，八小时: 

· A temperature of: (23 ± 5) °C
温度: (23±5) °C

· A relative humidity of: (93 + 5 / - 2) %
相对湿度为: (93 + 5 / - 2) %

· An atmospheric pressure of: 86 kPa to 106 kPa.
大气压力: 86千帕至106千帕。

During the conditioning phase, the measurement of the isolation resistance shall be carried out in such a way that the lowest occurring isolation resistance is recorded.
在调节阶段，隔离电阻的测量应以记录最低隔离电阻的方式进行。

It is recommended that the isolation resistance measurements be carried out at appropriate intervals during the conditioning phase.
建议在调节阶段以适当的间隔进行隔离电阻测量。

The measurements shall be carried out using appropriate isolation resistance measuring instruments which are able to provide the required test voltage.
应使用能够提供所需测试电压的适当隔离电阻测量仪器进行测量。

An external DC voltage shall be applied as a test voltage.It shall be applied for a duration that ensures a constant measured value.If testing equipment with internal test voltage generation is used, the specified test voltage value shall be set.
应施加外部DC电压作为测试电压。并应在确保恒定测量值的持续时间内使用。如果使用具有内部测试电压产生的测试设备，应设置规定的测试电压值。

The test voltage shall be selected according to specifications in Table "Test voltages withstand voltage - for connection to external electric power supply" or Table "Test voltages withstand voltage - without connection to external electric power supply".
应根据表“测试电压耐受电压-用于连接外部电源”或表“测试电压耐受电压-不连接外部电源”中的规范选择测试电压。

The isolation resistance of an HV component shall be measured such that all
高压元件的绝缘电阻应测量

DC HV circuits and AC HV circuits associated with this HV component are included.This requirement shall be fulfilled, for example, for the following types of
包括DC高压电路和与该高压元件相关的交流高压电路。例如，对于以下类型，应满足该要求

HV components: 
高压元件: 

· HV components with integrated inverter and electric motor that do not comprise AC HV contacting that is accessible from outside
集成逆变器和电动机的高压元件，不包括可从外部接触的交流高压触点

· HV components with integrated mechanical switching devices in HV circuits.
高压电路中集成机械开关装置的高压元件。

If an HV component contains mechanical switching devices in HV circuits, these switching devices shall be switched on for performing the measurement, i.e. the switching devices of the switching equipment shall be closed.
如果高压元件在高压电路中包含机械开关装置，这些开关装置应打开以进行测量，即开关设备的开关装置应闭合。

For HV components with an internal galvanic separation between HV circuits, which is effective in switch-on state, the measurement of the isolation resistance shall be carried out for each partial HV circuit.
对于高压电路之间具有内部电流隔离的高压元件，这在接通状态下是有效的，应对每个部分高压电路进行隔离电阻的测量。

For the HV battery, the special requirements for the test set-up and the execution of the test described below shall be complied with.
对于高压电池，应符合测试设置和执行下述测试的特殊要求。

The following procedure shall be applied for HV cables and HV components, excluding the electric energy storage (typically an HV battery): 

以下程序适用于高压电缆和高压组件，不包括电能存储器（通常为高压电池）：

In principle, for an HV component: 
原则上，对于高压元件: 

· all LV signal contacts,
所有低压信号触点，

· the LV supply,
低压电源，

· the LV ground contact,
低压接地触点，

· the conductive parts of the housing, and
外壳的导电部分，以及

· the part for electrical equipotential bonding
等电位连接部分

shall be electrically connected with each other and with the electrical ground of the test setup.
应相互电气连接，并与测试装置的电气接地电气连接。

All AC HV contactings and all DC HV contactings shall be connected with each other electrically at the interface of the HV component to HV circuits.
所有交流高压触点和所有DC高压触点应在高压元件与高压电路的接口处相互电气连接。

This requirement shall also be fulfilled for HV components with a permanent internal galvanic separation of HV circuits, e.g. on-board charger with transformer.
对于具有高压电路永久内部电流隔离的高压元件，也应满足该要求，例如带变压器的车载充电器。

The test voltage shall be applied between the connected HV contactings and the electrical ground of the test setup.
测试电压应施加在连接的高压触点和测试装置的电气接地之间。

A test setup in accordance with Figure "Test setup for HV component isolation resistance" shall be provided, in principle, for measuring the isolation resistance of an HV component.
原则上，应提供符合图“高压元件隔离电阻测试设置”的测试设置，用于测量高压元件的隔离电阻。
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Figure: Test setup for HV component isolation resistance
图: 高压元件隔离电阻的测试设置

If an HV component contains mechanical switching devices in HV circuits, the test set- up shall be adjusted so that these switching devices can be switched on.
如果高压元件在高压电路中包含机械开关装置，应调整测试设置，以便这些开关装置能够接通。

For components having a non-conductive housing, the following requirements shall be fulfilled for the test: 
对于具有不导电外壳的部件，测试应满足以下要求: 

· The surface shall be covered with a metal foil that makes contact with the surface.
应覆盖有与表面接触的金属箔。

· If the housing or cover has apertures or gaps, the metal foil shall be pressed into such openings using test equipment appropriate to the degree of protection specified in Section "Protection against direct contact".
如果外壳或盖子有孔或间隙，应使用测试设备将金属箔插入这些开口中，测试设备是否符合“防止直接接触”一节中规定的保护程度。

· The metal foil shall be connected with the electrical ground.
金属箔应与电气接地相连。

An appropriate test for HV cables or an HV wiring harness shall be specified.The installation conditions inside the vehicle shall be taken into account.
应规定高压电缆或高压线束的相应测试，并考虑车辆内部的安装条件。

If an HV cable or an HV wiring harness does not comprise an integrated EMC shielding, an adequate closed and conductive cover shall be placed around the
如果高压电缆或高压线束不包括集成的电磁兼容屏蔽，应在周围放置足够的封闭导电盖

HV cable or the HV wiring harness for testing purposes.This cover shall be connected to the electrical ground.
测试用高压电缆或高压线束。该导电盖应与电气接地连接。

If an HV cable or an HV wiring harness comprises an integrated EMC shielding, the test voltage shall be applied between the connected HV contactings and the EMC shielding.
如果高压电缆或高压线束包含集成电磁兼容屏蔽，测试电压应施加在连接的高压触点和电磁兼容屏蔽之间。

Procedure for measuring the isolation resistance for an HV battery
测量高压电池隔离电阻的程序
A test setup in accordance with Figure "Test setup for HV component isolation resistance" shall be provided, in principle, for measuring the isolation resistance of an HV battery.
原则上，用于测量高压元件的隔离电阻应符合图“高压元件隔离电阻测试设置”的测试设置。
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Figure: Test setup for HV battery isolation resistance
图: 高压元件隔离电阻的测试设置

The HV battery shall be switched on for carrying out the measurement, i.e. the switching devices of the switching equipment shall be closed.
接通高压电池进行测量，即开关设备的开关装置应关闭。

The voltage of the HV battery shall correspond to the operating voltage at maximum SOC that is intended for operation.
高压电池的电压应与用于运行的最大荷电状态下的运行电压相对应。

The test procedure specified below shall be used for measuring the HV battery's isolation resistance, similar to ECE-R100.
以下规定的测试程序应用于测量高压电池的绝缘电阻，类似于ECE-R100。

Another test procedure can be used, if its suitability and a comparable accuracy are proved by the supplier.The test voltage shall be selected according to specifications in Table "Test voltages withstand voltage - for connection to external electric power supply" or Table "Test voltages withstand voltage - without connection to external electric power supply".
如果供应商证明了另一个测试程序的适用性和相应的准确性，则可以使用该程序。应根据表“测试电压耐受电压-用于连接外部电源”或表“测试电压耐受电压-不连接外部电源”中的规范选择测试电压。

A voltmeter and a known resistor Ro shall be used for the test instrumentation in accordance with Figure "Test setup for HV battery isolation resistance".
根据图“高压电池隔离电阻测试设置”，测试仪器应使用电压表和已知电阻Ro。

The measurements shall be carried out between the active parts of the electric circuit and the ground of the test set-up using appropriate measuring equipment (e.g. voltmeter with high internal resistance, at least 10 MOhm).
应使用适当的测量设备(如高内阻电压表，至少10 MOhm)在电路的有效部分和测试装置的接地之间进行测量。

During the measurement, the voltage of the HV battery shall be used as a measuring voltage.The measurement shall be carried out in two stages.
在测量过程中，高压电池的电压应用作测量电压。测量应分两个阶段进行。

Stage 1: In separate steps, voltages Vb (between the potentials HV+ and HV-), V1 (between the potentials HV- and ground) and V2 (between the potentials HV+ and ground) shall be measured in sequence;see Figure "Isolation resistance measurement, stage 1".
阶段1: 在单独的步骤中，电压Vb(在电势HV+和HV-)、V1(在电势HV-和地之间)和V2(在电势HV+和地之间)应依次测量；参见图“隔离电阻测量，阶段1”。
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Figure: Isolation resistance measurement, stage 1
图: 隔离电阻测量，第1阶段

Note: It is assumed that the total of the absolute values of V1 and V2 will approximately equal the absolute value of the battery voltage Vb (between the potentials HV+ and HV-).If the summation of voltages V1 and V2 is significantly lower than the battery voltage, this is an indication of the fact that the isolation resistance is approximately equal to the internal resistance of the measuring equipment (at least 10 MOhm).In this case, there are almost ideal insulation conditions.
注：假设V1和V2的绝对值之和将近似等于电池电压Vb的绝对值(在电势HV+和HV-)。如果电压V1和V2的总和明显低于电池电压，这表明隔离电阻大约等于测量设备的内阻(至少10MOhm)。在这种情况下，几乎是理想的绝缘条件。

Stage 2: For the measurement in stage 2, a distinction shall be made between 2 cases, see Figure "Isolation resistance measurement, stage 2".
阶段2：阶段2的测量应分两种情况，见图“隔离电阻测量，阶段2”。
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Figure: Isolation resistance measurement, stage 2
图: 隔离电阻测量，第2阶段

If V1 ≥ V2, a known resistor Ro shall be placed between HV- and electrical ground.
如果V1 ≥ V2，应在高压和电气接地之间放置一个已知的电阻Ro。

Voltage V1' between HV- and ground shall be measured.The isolation resistance shall be calculated with the following formula: 
应测量高压和接地之间的电压V1'。应通过以下公式计算隔离电阻：
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If V2 > V1, a known resistor Ro shall be placed between HV+ and electrical ground.
如果V1 ≥ V2，应在高压和电气接地之间放置一个已知的电阻Ro。

Voltage V2' between HV+ and ground shall be measured.The isolation resistance shall be calculated with the following formula: 
应测量高压+和接地之间的电压V2'。隔离电阻应通过以下公式计算: 
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Ro shall be a resistor with a value that approximately equals that of the required isolation resistance.
Ro应为电阻值约等于所需隔离电阻的电阻。

Testing procedure
检验程序
During product validation, evidence shall be provided that the isolation resistance of an HV component does not change due to the withstand voltage test under the conditions of the 100% standard production test;see Section "Test: Withstand voltage".
在产品验证期间，应提供证据证明高压元件的绝缘电阻不会因100%标准生产试验条件下的耐压试验而发生变化；参见“测试: 耐受电压”一节。

The following sequence is recommended for performing the tests intended for product validation: 
建议按照以下顺序进行产品验证测试: 

· Isolation resistance test, test step 1
隔离电阻测试，测试步骤1

· Withstand voltage test with test conditions in accordance with "100% standard production test";see Section "Test: Withstand voltage"
耐压试验，试验条件符合“100%标准生产试验”；参见“测试: 耐受电压”一节

· Additional isolation resistance check measurement
附加隔离电阻检查测量

· Isolation resistance test, test step 2
隔离电阻测试，测试步骤2

· The sequence shall be performed in accordance with Section "Test sequence plan".
该顺序应根据“测试顺序计划”部分执行。

An appropriate test procedure shall be specified by the supplier and agreed upon with the OEM.
相应的测试程序应由供应商指定并与原设备制造商达成一致。

100% standard production test
100%标准生产测试
The test shall be carried out for every HV component.
应对每个高压元件进行测试。

In principle, the 100% standard production test shall be carried out according to the requirements for the product validation test.The following modified test conditions shall be taken into account: 
原则上，100%标准生产试验应根据产品验证试验的要求进行。应考虑以下修改后的测试条件: 

Deviating from the requirements for the product validation test, the conditioning according to the test step 1 for product validation shall be used for all HV components including the HV battery.
与产品验证试验的要求不同，根据试验步骤1进行的产品验证调节，应用于所有高压元件包括高压电池。

If evidence is provided that the filling of media intended for operation does not have any impact on the isolation resistance, filling for the 100% standard production test may be omitted.
如果提供的证据表明，用于操作的介质填充对隔离电阻没有任何影响，则可以省略100%标准生产测试的填充。

The ambient conditions during the 100% standard production test shall be documented by the supplier.
供应商应记录100%标准生产测试期间的环境条件。

The following sequence is recommended for performing the tests intended for the 100% standard production test: 
建议按照以下顺序进行100%标准生产测试: 

· For withstand voltage testing, see Section "Test: Withstand voltage"
耐压测试见“测试: 耐压”部分

· Isolation resistance test, test step 1 in accordance with Sub-Section "Product validation".
隔离电阻测试，测试步骤1按照“产品验证”小节进行。

An appropriate test procedure shall be specified by the supplier and agreed upon with the OEM.
相应的测试程序应由供应商指定并与原设备制造商达成一致。

10.5.7 Test: Insulation coordination (LV123-1126)

10.5.7测试: 绝缘配合(LV123-1126)
10.5.7.1 Test: General, clearances and creepage distances and solid insulating materials (LV123-2003)

10.5.7.1试验: 综述、间隙和爬电距离以及固体绝缘材料(LV123-2003)

Note: Bibliographic references: GB/T 18384.1, GB/T 18384.3, ISO 6469-1, ISO 6469-3, ISO/DIS 17409: 2013-09
注：参考书目：GB / T 18384.1，GB / T 18384.3，ISO 6469-1，ISO 6469-3，ISO / DIS 17409：2013-09

Requirement: see Sections "General", "Clearances", Creepage distances" and "Solid insulating materials" in Section "Insulation coordination"
要求: 参见“绝缘配合”部分中的“综述”、“间隙”、“爬电距离”和“固体绝缘材料”部分

Test type: Product validation
测试类型: 产品验证

Test method: Expert consultation, measurement, HV component and production inspection
测试方法: 专家咨询、测量、高压元件和产品检验

Product validation
产品验证
The test is required for each HV component.
每个高压元件都需要进行测试。

In an expert consultation, the supplier shall present and give reasons for the selected design of the clearances on the basis of the design documentation.
在专家咨询中，供应商应根据设计文件提供间隙的选定设计并给出理由。

In addition, an inspection of the HV component and of production shall be performed.
此外，还应对高压元件和生产进行检查。

The isolation paths relevant to the required insulation in accordance with Section "General" in Section "Insulation coordination" shall be reported by the supplier.
供应商应根据“绝缘配合”部分中的“综述”部分报告与所需绝缘相关的绝缘路径。

The clearances shall be determined according to the requirements of IEC 60664-1.
间隙应根据IEC 60664-1的要求确定。

Evidence of the clearances shall be provided by the supplier by means of suitable geometry data, e.g. by means of CAD data.
供应商应通过合适的几何数据，如计算机辅助设计数据，提供间隙证据。

The creepage distances shall be determined according to the requirements of IEC 60664-1.
爬电距离应根据IEC 60664-1的要求确定。

Evidence of the creepage distances shall be provided by the supplier by means of suitable geometry data, e.g. by means of CAD data.
供应商应通过合适的几何数据，如计算机辅助设计数据，提供爬电距离的证据。

The pollution degree used shall be reported and documented.The suitability of the pollution degree used shall be demonstrated.
应报告和记录所使用的污染程度，并阐释其程度。

The insulating material groups shall be reported and documented.The suitability of the insulating material groups used shall be demonstrated.
应报告和记录绝缘材料组。应证明所用绝缘材料组的适用性。

If separate individual tests for the verification of clearances and creepage distances are required for particular assemblies of HV components, such tests shall be performed by the supplier in accordance with the requirements of
如果要求对高压元件的特定组件进行单独的间隙和爬电距离验证测试，供应商应根据以下要求进行此类测试

IEC 60664-1 and reported.For this purpose, for example an impulse voltage test may be used.
IEC 60664-1和报告。为此，例如，可以使用脉冲电压测试。

If separate individual tests for the verification of solid insulations are required for particular assemblies of HV components or insulations, such tests shall be performed by the supplier in accordance with the requirements of IEC 60664-1 and reported.For this purpose, for example an impulse voltage test may be used.
如果高压元件或绝缘的特定组件需要单独的固体绝缘验证试验，供应商应根据IEC 60664-1的要求进行此类试验并进行报告。为此，例如，可以使用脉冲电压测试。

The testing of clearances and creepage distances does not replace
间隙测试和爬电距离的测试不能相互代替

· the isolation resistance test in accordance with Section "Test: Isolation resistance", or
根据“测试: 绝缘电阻”章节进行的隔离电阻测试，或

· the withstand voltage test in accordance with Section "Test: Withstand voltage".
根据“测试: 耐压”部分进行耐压测试。

An appropriate test procedure shall be specified by the supplier and agreed upon with the OEM.
相应的测试程序应由供应商指定并与原设备制造商达成一致。

10.5.7.2 Test: Withstand voltage (LV123-1137)

10.5.7.2测试: 耐受电压(LV123-1137)
Note: Bibliographic references: GB/T 18384.3, ISO 6469-3, ISO/DIS 17409: 2013-09
注：参考书目：GB / T 18384.3，ISO 6469-3，ISO / DIS 17409：2013-09

Requirement: See Section "Withstand voltage"
要求: 见“耐受电压”一节

Test type: Product validation and 100% standard production test
测试类型: 产品验证和100%标准生产测试

Test method: Measurement
测试方法: 测量

Product validation
产品验证
HV components including the HV battery
高压元件，包括高压电池
The withstand voltage test shall be performed for each HV component, including the corresponding cables and plug-in connections, and the HV wiring harness.
应对每个高压元件进行耐压测试，包括通信电缆和插入式连接线以及高压线束。

The withstand voltage test shall be carried out such that all relevant isolation paths are tested for the required insulation in accordance with Section "General" in Section "Insulation coordination".
应进行耐压试验，以便根据“绝缘配合”一节中的“一般”一节对所有相关绝缘路径进行所需绝缘的试验。

For HV components excluding an HV battery, special testing requirements are specified in Sub-Section "HV components excluding an HV battery".
对于不包括高压电池的高压元件，具体测试要求在“不包括高压电池的高压元件”小节中规定。

For HV batteries, special test requirements are specified in Sub-Section "HV battery".
对于高压电池，测试要求在“过流保护高压电池”章节中规定。

For an FC stack, the requirements for the filling with the media intended for operation and preconditions shall be gathered from the OEM's requirements documentation.
对于燃料电池堆，应从原始设备制造商的要求文件中收集用于操作的介质填充要求和前提条件。

The test shall be performed on a completely assembled HV component.This includes, among other parts, all corresponding main parts, additional parts, and add-on parts in accordance with Section "HV components".
测试应在完全组装好的高压元件上进行。除其他部件外，包括所有相应的主要部件、附加部件以及符合“高压元件”部分的附加部件都需进行测试。

Isolation-bridging parts or such arrangements of parts can be removed for the withstand voltage test if these parts and their arrangement in the HV component fulfill the following requirements: 
如果绝缘桥零件或零件的布置满足以下要求，则可以移除这些零件及其在高压元件中的布置进行耐压试验: 

· The clearances and creepage distances shall be verified in accordance with section "Test: General, clearances and creepage distances and solid insulating materials".
间隙和爬电距离应根据“试验: 综述、间隙和爬电距离以及固体绝缘材料”一节进行验证。

· The withstand voltage shall be verified in accordance with the requirements of 100% standard production testing for the withstand voltage in Sub-Section "100% standard production testing".
耐压应按照“100%标准生产试验”小节中耐压100%标准生产试验的要求进行验证。

The application of this measure shall be specified by the supplier and agreed upon with the OEM.
该措施的应用应由供应商指定，并与原始设备制造商达成一致。

If separate individual tests for the verification of the withstand voltage are required for individual parts of HV components, such measurements shall be performed by the supplier and reported to the OEM.
如果要求对高压元件的特定组件进行单独的间隙和爬电距离验证测试，供应商应根据以下要求进行此类测试

The withstand voltage test of an HV component shall be carried out such that all DC HV circuits and AC HV circuits associated with this HV component which are galvanically connected with each other during operation are included.This requirement shall be fulfilled, for example, for the following versions of
如果高压元件的单个零件需要单独的耐压验证试验，则此类测量应由供应商执行并报告给原始设备制造商。

HV components: 
高压元件: 

· HV components with integrated inverter and electric motor that do not comprise AC HV contacting that is accessible from outside
集成逆变器和电动机的高压元件，不包括可从外部接触的交流高压触点

· HV components with integrated mechanical switching devices in HV circuits.
高压电路中集成机械开关装置的高压元件。

If an HV component comprises mechanical switching devices in HV circuits, these switching devices shall be switched on for the execution of the measurement, i.e. the switching devices of the switching equipment shall be closed.
如果高压元件包括高压电路中的机械开关装置，这些开关装置应被打开以执行测量，即开关设备的开关装置应闭合。

For HV components with an internal galvanic separation to insulate between
对于内部电绝缘的高压元件

HV circuits in accordance with Section "Insulation coordination" and which is effective when in switch-on state, a withstand voltage test shall be performed for each insulation path.The following tests shall be conducted: 
高压电路符合“绝缘配合”一节，在接通状态下有效，应对每个绝缘路径进行耐压测试。应进行以下测试: 

· Partial test for every HV sub-circuit for the isolation path to electrical ground.If these isolation paths are jointly tested for both HV sub-circuits, it shall be demonstrated that the prerequisites for doing so are fulfilled, e.g. applicability of the same test voltage, inclusion of all relevant sub-circuits.
对电气接地隔离路径的每个高压子电路进行部分测试。如果对两个高压子电路联合测试这些隔离路径，则证明其先决条件得到满足，如相同测试电压的适用性，包括所有相关子电路。

· Partial test between the galvanically separated HV sub-circuits.
电流分离的高压子电路之间的部分测试。

For HV component testing, the part intended for equipotential bonding, e.g. a cable, shall be connected with an adequate ground belonging to the test setup.Protective covers (e.g. housing, barriers) shall be taken into account during the test.
对于高压元件测试，等电位连接的部件（如电缆）应与属于测试装置的相应的接地连接。测试期间应考虑保护盖(如外壳、屏障)的状态。

For components having a non-conductive housing, the following requirements shall be fulfilled for the test: 
对于具有不导电外壳的部件，测试应满足以下要求: 

· The surface shall be covered with a metal foil that makes contact with the surface.
应覆盖有与表面接触的金属箔。

· If the housing or cover has apertures or gaps, the metal foil shall be pressed into such openings using test equipment appropriate to the degree of protection specified in Section "Protection against direct contact".
如果外壳或盖子有孔或间隙，应使用测试设备将金属箔插入这些开口中，测试设备是否符合“防止直接接触”一节中规定的保护程度。

· The metal foil shall be connected with the electrical ground.
金属箔应与电气接地相连。

An appropriate test for HV cables or an HV wiring harness shall be specified by the supplier.The installation conditions inside the vehicle shall be taken into account.
供应商应规定高压电缆或高压线束的相应测试。并考虑车辆内部的安装条件。

If an HV cable or an HV wiring harness does not comprise an integrated EMC shielding, an adequate closed and conductive cover shall be placed around the HV cable or the HV wiring harness for testing purposes.This cover shall be connected to the electrical ground.
如果高压电缆或高压线束不包括集成的电磁兼容屏蔽，为了测试目的，应在高压电缆或高压线束周围放置足够的封闭导电盖。该盖应连接至电气接地。

If an HV cable or an HV wiring harness comprises an integrated EMC shielding, the test voltage shall be applied between the connected HV contactings and the EMC shielding.
如果高压电缆或高压线束包含集成电磁兼容屏蔽，测试电压应施加在连接的高压触点和电磁兼容屏蔽之间。

Before the withstand voltage test, a vibration test in accordance with the OEM's requirements documentation shall be carried out for each HV component;see Section "Test sequence plan".
耐压试验前，应根据原始设备制造商的要求文件对每个高压元件进行振动试验；参见“测试顺序计划”一节。

In a next step, the HV component shall be commissioned and shall be supplied with the media intended for operation, e.g. coolant.The operation of the
在下一个步骤中，高压元件应进行调试，并应提供运行所需的介质，如冷却剂。操作

HV component shall be terminated before pre-conditioning.
高压元件应在预处理前终止。

Before the electrical test, a pre-conditioning and a conditioning shall be performed for the HV component with the following ambient conditions: 
电气试验前，应对具有以下环境条件的高压元件进行预处理和调节: 

Pre-conditioning at: 
预处理条件: 

· A temperature of: (30 ± 2) °C
温度: (23±5) °C

· Normal ambient conditions: relative humidity of approx.40 % to 50 %
正常环境条件: 相对湿度约为40 %至50 %

· A duration ensuring thermal equilibrium.
确保热平衡的持续时间。

Conditioning, 48 hours at: 
调节，48小时：

· A temperature of: (23 ± 2) °C
温度: (23±5) °C

· A relative humidity of: (93 + 5 / - 2) %
相对湿度为: (93 + 5 / - 2) %

· An atmospheric pressure of: 86 kPa to 106 kPa.
大气压为: 86千帕至106千帕。

The electrical test shall be performed directly after conditioning.
电气试验应在调节后直接进行。

The test voltage shall be increased to the required test voltage uniformly over a period of no more than 5 s and shall be applied for a period of at least one minute.The test duration shall be reported by the supplier.
试验电压应在不超过5 s的时间内均匀增加到所需的试验电压，并应至少持续施加一分钟。测试持续时间应由供应商报告。

During the test, neither a dielectric breakdown of the insulation, nor a flashover, shall occur.
在试验过程中，不会发生绝缘介质击穿或闪络。

The selected current limit for the withstand voltage test shall be set to a value of 100 mA, see ISO 60664-1.
耐压试验的选定电流限值应设置为100mA，参见ISO 60664-1。

For all HV components, evidence shall be provided that the HV component, including all related LV electronic systems and parts, withstands the test voltages in accordance with Table "Test voltages withstand voltage - for connection to external electric power supply" or Table "Test voltages withstand voltage - without connection to external electric power supply".
对于所有高压元件，应提供证据证明高压元件，包括所有相关低压电子系统和部件，能够承受符合表“测试电压耐受电压-用于连接外部电源”或表“测试电压耐受电压-不连接外部电源”的测试电压。

The documentation on the qualification of parts shall be delivered by the supplier and agreed upon with the OEM.
关于零件资格的文件应由供应商交付，并经原始设备制造商同意。

HV components, excluding the HV battery
高压元件，不包括高压电池
The electric energy storages (e.g. HV battery, LV powernet battery), if any, shall be disconnected from the HV circuits and from the LV powernet.
电能存储器(如高压电池、低压电网电池)，应与高压电路和低压电网断开。

Both ends of every other electric circuit not to be tested shall be connected conductively to the electrical ground at a common point.
每隔一个未测试电路的两端应在公共点导电连接至电气接地。

An AC voltage with a frequency between 50 Hz and 60 Hz shall be selected as test voltage in accordance with the specifications of Table "Test voltages withstand voltage - for connection to external electric power supply" or Table "Test voltages withstand voltage - without connection to external electric power supply".
应根据表“测试电压耐受电压-用于连接外部电源”或表“测试电压耐受电压-不连接外部电源”的规范，选择频率在50赫兹和60赫兹之间的交流电压作为测试电压。

Alternatively, a direct voltage can be selected as test voltage according to specifications in Table "Test voltages withstand voltage - for connection to external electric power supply" or Table "Test voltages withstand voltage - without connection to external electric power supply".Approval from the OEM shall be obtained by the supplier for this alternative.
或者，可以根据表“测试电压耐受电压-用于连接外部电源”或表“测试电压耐受电压-不连接外部电源”中的规范选择直流电压作为测试电压。供应商应获得原始设备制造商对此替代方案的批准。

In principle, for the measurement
原则上，对于测量

· all HV contactings (DC and AC) of the HV component shall be connected to each other,
高压元件的所有高压触点(DC和AC)应相互连接，

· all LV contacts shall be connected to the electrical ground,
所有低压触点应连接至电气接地，

· all conductive housing parts shall be connected to the electrical ground, and the means for equipotential bonding shall be connected to the electrical ground.
所有导电外壳部件应连接至电气接地，等电位连接装置应连接至电气接地。

The test voltage shall be applied between the connected HV contactings and the electrical ground.
测试电压应施加在连接的高压触点和电气接地之间。

The test setup for the HV component shall be equipped with an adequate electrical ground that simulates the vehicle ground.
高压元件的测试装置应具备足够的模拟车辆接地的电气接地。

In principle, a test setup in accordance with Figure "Test setup for HV component withstand voltage" shall be provided for the test of the withstand voltage of an HV component.
原则上，应提供符合图“高压元件耐压试验装置”的试验装置，用于高压元件耐压试验。
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Figure: Test setup for HV component withstand voltage
图: 高压元件耐压测试设置

If an HV component contains mechanical switching devices in HV circuits, the test set- up shall be adjusted such that these switching devices can be switched on.
如果高压元件在高压电路中包含机械开关装置，应调整测试设置，以便这些开关装置能够接通。

For HV components with an internal galvanic separation to insulate between
对于内部电绝缘的高压元件

HV circuits in accordance with Section "Insulation coordination" and which is effective when in switch-on state, the following test requirements shall be fulfilled: 
高压电路符合“绝缘配合”一节，在接通状态下有效，应对每个绝缘路径进行耐压测试。进行以下测试：

· All HV contactings in an HV circuit shall be connected with each another.
高压电路中的所有高压触点应相互连接。

· The test voltage shall be applied between the connected HV contactings of the HV sub-circuits.
测试电压应施加在高压子电路的连接高压触点之间。

· The test setup in accordance with Figure "Test setup for HV component withstand voltage" shall be adapted accordingly.
应相应调整根据图“高压元件耐压测试设置”的测试设置。

HV battery
高压电池
For the HV battery, the requirements in accordance with the OEM's requirements documentation shall be complied with.
对于高压电池，应符合原设备制造商要求文件的要求。

For HV battery product validation purposes, a withstand voltage test of the component without battery cells or with dummy cells is required.The test set-up shall be designed in analogy with the test set-up in Figure "Test set-up withstand voltage HV battery.
出于高压电池产品验证的目的，需要对无电池或有虚拟电池的部件进行耐压测试。测试装置的设计应类似于图“测试装置耐压高压电池”中的测试装置。

Deviating from this figure, the DC contacts shall be connected with each other.
与此图不同，DC触点应相互连接。

Note: A dummy cell has the following characteristics: 
注: 虚拟单元具有以下特征: 

· Dimensions, structure, housing and electrical connections are identical with the original cell
尺寸、结构、外壳和电气连接与原电池相同

· The dummy cell contains no electrolyte or other chemicals.
虚拟电池不含电解质或其他化学物质。

The withstand voltage test for the complete HV battery component is recommended;see OEM's requirements documentation.
建议对整个高压电池组件进行耐压测试；请参见原始设备制造商的要求文档。

The test shall be performed in such a way that pre-damage to the HV battery is excluded.For this purpose, check tests for testing the isolation resistance of the
测试的进行方式应排除高压电池的预损坏。为此，检查测试的隔离电阻

HV battery (including battery cells) before and after the withstand voltage test shall be performed;see Section "Test: Isolation resistance".
耐压试验前后应进行高压电池(包括电池组电池)；参见“测试: 隔离电阻”一节。

For the HV battery withstand voltage test, a test setup in accordance with Figure "Test setup for HV battery withstand voltage" shall be provided for.
对于高压电池耐压试验，应提供符合图“高压电池耐压试验设置”的试验设置。
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Figure: Test setup for HV battery withstand voltage
图: 高压电池耐压测试设置

The test setup for the HV battery shall be equipped with an adequate electrical ground that simulates the vehicle ground.
高压蓄电池的测试装置应配备足够的电气接地，以模拟车辆接地。

The HV battery shall be switched on for carrying out the measurement, i.e. the switching devices of the switching equipment shall be closed.
接通高压电池进行测量，即开关设备的开关装置应关闭。

The test voltage shall be selected according to specifications in Table "Test voltages withstand voltage - for connection to external electric power supply" or Table "Test voltages withstand voltage - without connection to external electric power supply".The selected test voltage shall be reported by the supplier.
应根据表“测试电压耐受电压-用于连接外部电源”或表“测试电压耐受电压-不连接外部电源”中的规范选择测试电压。供应商应记录选定的测试电压。

The positive potential of the test voltage shall be connected to the positive terminal of the HV battery.This is intended to prevent an increased voltage load on the other battery terminal caused by the resulting present voltage from the test voltage and the battery voltage.
测试电压的正电位应连接到高压电池的正端。这是为了防止测试电压和电池电压产生的当前电压导致另一个电池端子上的电压负载增加。

Testing procedure
检验程序
In principle, repeat tests are not permissible within the scope of product validation.
原则上，产品验证范围内不允许重复测试。

Procedures deviating from the test requirements, e.g. the testing of subcomponents and repeated tests for subcomponents and for the assembly of a component, shall be separately agreed upon with the OEM by the supplier on a case-by-case basis.
偏离测试要求的程序，如子组件的测试、子组件的重复测试和组件的组装，应由供应商根据具体情况与原始设备制造商另行商定。

The supplier of the HV component shall furnish evidence regarding all the tests in the supply chain.
高压元件供应商应提供供应链中所有测试的证据。

Sequence of withstand voltage and isolation resistance tests
耐压和绝缘电阻测试顺序
The following sequence is recommended for performing the tests intended for product validation: 
建议按照以下顺序进行产品验证测试: 

· Isolation resistance test, test step 1, see Section "Test: Isolation resistance", Sub-Section "Product validation"
隔离电阻测试，测试步骤1，参见“测试: 隔离电阻”一节中的“产品验证”

· Test: Withstand voltage
测试: 耐受电压

· Additional isolation resistance check measurement.
附加隔离电阻检查测量。

After the test, the HV component tested shall be quarantined in a controlled manner in order to ensure that it is not used again.
测试后，测试的高压元件应以受控方式进行隔离，以确保不再使用。

An appropriate test procedure shall be specified by the supplier and agreed upon with the OEM.
相应的测试程序应由供应商指定并与原设备制造商达成一致。

100% standard production test
100%标准生产测试
In principle, 100% standard production testing of an HV component shall be carried out according to the requirements for product validation testing.The following modified test conditions shall be taken into account: 
原则上，高压元件的100%标准生产试验应根据产品验证试验的要求进行。应考虑以下修改后的测试条件: 

· The vibration test is omitted.
省略振动试验。

· Conditioning is omitted.
省略调试。

· For basic insulation, the full test voltage in accordance with Section "Product validation" shall be used;see Table "Test voltages withstand voltage - for connection to external electric power supply" or Table "Test voltages withstand voltage - without connection to external electric power supply".
对于基本绝缘，应使用符合“产品验证”部分的完整测试电压；参见表“测试电压耐受电压-连接到外部电源”或表“测试电压耐受电压-不连接到外部电源”。

· For double or reinforced insulation, a value between 80 % and 100% of the test voltage according to Sub-Section "Product validation" shall be used;see
对于双重绝缘或强化绝缘，应使用“产品验证”小节中测试电压的80 %至100%之间的值；可知

Table "Test voltages withstand voltage - for connection to external electric power supply" or Table "Test voltages withstand voltage - without connection to external electric power supply".The selected test voltage shall be reported by the supplier.
表“测试电压耐受电压-用于连接外部电源”或表“测试电压耐受电压-不连接外部电源”。供应商应报告选定的测试电压。

The test voltage shall be increased to the required test voltage uniformly over a period of no more than 5 s and shall be applied for a period of at least 1 s. The test duration shall be reported by the supplier.
试验电压应在不超过5 s的时间内均匀增加到所需的试验电压，并应至少施加1 s的时间。试验持续时间应由供应商报告。

The selected current limit for 100% standard production testing may be set to a value lower than the one that applies for product validation, but shall not be set to below 3,5 mA, see ISO 60664-1.
100%标准生产测试的选定电流限值可设置为低于产品验证的值，但不得设置为低于3.5mA，参见ISO 60664-1。

The selected current limit shall be reported by the supplier.
供应商应报告选定的电流限值。

If evidence is provided that the filling of media intended for operation does not have any impact on the withstand voltage, filling for the 100% standard production test may be omitted.
如果提供的证据表明，用于操作的介质填充对隔离电阻没有任何影响，则可以省略100%标准生产测试的补充。

It shall be guaranteed that no pre-damage to the HV component occurs as a result of the 100% standard production test.
应保证100%标准生产试验不会对高压元件造成预损坏。

The removal of electronic assemblies or Y capacitors is impermissible for the 100% standard production test.
100%标准生产测试不允许移除电子组件或Y电容器。

If repeat tests are planned, they shall be specified by the supplier and agreed upon with the OEM.
如果计划进行重复测试，则应由供应商指定并与原始设备制造商达成一致。

If repeat tests are planned, the test voltage may be reduced to 80 % of the test voltage required for 100% standard production testing.The other requirements for
如果计划重复测试，测试电压可降至100%标准生产测试所需测试电压的80 %。其他要求为

100% standard production testing shall be complied with.The selected test voltage for a repeat test shall be reported by the supplier.
符合100%标准生产测试。供应商应报告重复测试的选定测试电压。

The supplier of the HV component shall furnish evidence regarding all the tests in the supply chain.
高压元件供应商应提供供应链中所有测试的证据。

For the HV battery, the withstand voltage test for the complete HV battery component shall be performed in accordance with the OEM's requirements documentation.The test is recommended.
对于高压电池，应根据原始设备制造商的要求文件对整个高压电池组件进行耐压测试。建议进行测试。

For the HV battery test, care shall be taken to guarantee that pre-damage is excluded.
对于高压电池测试，应注意确保排除预损坏。

For this purpose, check tests for testing the isolation resistance of the HV battery (including battery cells) before and after the withstand voltage test shall be performed;see Section "Test: Isolation resistance".
为此，应在耐压试验前后进行测试高压电池(包括电池组电池)绝缘电阻的检查试验；参见“测试: 隔离电阻”一节。

The following sequence is recommended for performing the tests intended for the 100% standard production test: 
建议按照以下顺序进行100%标准生产测试: 

· Test: Withstand voltage
测试: 耐受电压

· Isolation resistance test, test step 1, see Section "Test: Isolation resistance", Sub-Section "Product validation".
隔离电阻测试，测试步骤1，参见“测试: 隔离电阻”小节“产品验证”。

· The sequence shall be performed in accordance with Section "Test sequence plan".
该顺序应根据“测试顺序计划”部分执行。

An appropriate test procedure shall be specified by the supplier and agreed upon with the OEM.
相应的测试程序应由供应商指定并与原设备制造商达成一致。

10.5.8 Test: Residual voltage (LV123-2022)

10.5.8测试: 剩余电压(LV123-2022)
Requirement: See Section "Residual voltage"
要求: 参见“剩余电压”部分

Test type: Product validation and 100% standard production testing
测试类型: 产品验证和100%标准生产测试

Test method: Expert consultation, measurement
测试方法: 专家咨询、测量

Product validation
产品验证
For a controlled HV component, evidence shall be provided by means of a suitable measurement that when a signal for the shut-off of the HV system is transmitted, the load current is switched off or the no-load status is activated.
对于受控高压元件，应通过相应的测量提供证据，即当发送用于关闭高压系统的信号时，关闭负载电流或激活空载状态。

In an expert consultation, the supplier shall provide evidence on the basis of the design documentation and the fully developed HV component that when switched off the
在专家咨询中，供应商应根据设计文件和充分开发的高压元件提供证据。当关闭

HV component complies with the required upper limits for the residual voltage between all specified potentials.
高压元件符合所有规定电位之间剩余电压的要求上限。

For an HV component, evidence shall be provided by means of the following measurements that the required upper limits for the residual voltage are complied with between all specified potentials: 
对于高压元件，应通过以下测量提供证据，证明在所有指定电位之间符合所需的残余电压上限：

· The HV component shall be connected and operated in the same manner as during the intended operation.The HV component shall then be switched off.The voltages at the specified potentials shall then immediately be measured.
高压元件的连接和操作方式应与预期操作期间相同。高压元件随后应关闭。然后，应立即测量指定电位下的电压。

· The HV component shall be connected to an LV supply.In this state, the voltages shall be measured at the specified potentials.
高压元件应连接至低压电源。在这种状态下，应在规定的电位下测量电压。

An appropriate test procedure shall be specified by the supplier and agreed upon with the OEM.
适当的测试程序应由供应商指定并与原设备制造商达成一致。

100% standard production test
100%标准生产测试
The HV component shall be connected and operated in the same manner as during the intended operation.The HV component shall then be switched off.A measurement of voltages performed immediately thereafter shall be used to verify that the required upper limits for residual voltage are complied with between all specified potentials.
高压元件的连接和操作方式应与预期工作时相同。之后应关闭高压元件。在所有指定的电位之间，立即执行的电压测量用于验证所需的残余电压上限是否符合要求。

This test may be performed within the scope of the agreed functional test.
该测试在商定的功能测试范围内进行。

An appropriate test procedure shall be specified by the supplier and agreed upon with the OEM.
相应的测试程序应由供应商指定并与原设备制造商达成一致。

10.5.9 Test: Active discharge (LV123-1204)

10.5.9测试: 主动放电(LV123-1204)
Requirement: See Section "Active discharge"
要求: 参见“主动放电”章节

Test type: Product validation and 100% standard production test
测试类型: 产品验证和100%标准生产测试

Test method: Expert consultation, measurement
测试方法: 专家咨询、测量

Product validation
产品验证
In an expert consultation, the supplier shall describe the active discharge circuit on the basis of the design documentation and the fully developed HV component.
在专家咨询中，供应商应根据设计文件和完全开发的高压元件描述有源放电电路。

The HV component shall be operated, in a steady-state operating condition, with the maximum operating voltage of the DC HV circuit.If required, a capacitive equivalent load shall be connected to the HV component for this test in accordance with the OEM's requirements documentation.After this, the active discharge shall be activated.
高压元件应在稳态运行条件下，以DC高压电路的最大运行电压运行。如果需要，应根据原始设备制造商的要求文件，将电容等效负载连接到该试验的高压元件上。此后，应激活主动放电。

The voltage vs.time curve at the interface to the DC HV circuit shall be plotted.
应绘制DC高压电路接口处的电压-时间曲线。

Evidence shall be provided that the voltage is lowered to a value < 60 V d.c. within the specified time during active discharging.
应提供证据表明，在主动放电期间，电压在规定时间内降低至< 60伏直流电。

Evidence of the function of the specified control measures shall be provided.Further details shall be gathered from the OEM's requirements documentation.
应提供指定控制措施功能的证据。应从原设备制造商的要求文件中收集更多详细要求。

An appropriate test procedure, as well as the operating conditions, shall be specified by the supplier and agreed upon with the OEM.
供应商应所指定相应的测试程序以及操作条件，应与原始设备制造商达成一致。

100% standard production test
100%标准生产测试
The functional capability of the active discharge function shall be verified.
应验证主动放电功能的功能能力。

This test may be performed within the scope of the agreed functional test.
该测试在商定的功能测试范围内进行。

An appropriate test procedure, as well as the operating conditions, shall be specified by the supplier and agreed upon with the OEM.
供应商应所指定相应的测试程序以及操作条件，应与原始设备制造商达成一致。

10.5.10 Test: Passive discharge (LV123-1217)

10.5.10测试: 被动放电(LV123-1217)
Requirement: See Section "Passive discharge"
要求: 见“被动放电”一节

Test type: Product validation and 100% standard production test
测试类型: 测试类型: 产品验证和100%标准生产测试

Test method: Measurement
测试方法: 测量

Product validation
产品验证
The HV component shall be operated, in a steady-state operating condition, with the maximum operating voltage of the DC HV circuit.
高压元件应在稳态运行条件下，以DC高压电路的最大运行电压运行。

The HV component shall then be switched off and disconnected from the DC HV circuit.
高压元件应关闭，并与DC高压电路断开。

The voltage vs.time curve at the interface to the DC HV circuit shall be plotted.
应绘制DC高压电路接口处的电压-时间曲线。

Evidence shall be provided that the voltage is lowered to a value < 60 V d.c. within the specified time during passive discharging.
应提供证据，证明在被动放电期间，电压在规定时间内降低至< 60伏直流电。

An appropriate test procedure shall be specified by the supplier and agreed upon with the OEM.
相应的测试程序应由供应商指定并与原设备制造商达成一致。

100% standard production test
100%标准生产测试
Evidence of the correct design of the passive discharge function shall be provided by one of the following tests: 
被动放电功能正确设计的证据应通过以下测试之一提供: 

· Electrical measurement of the part or circuit (e.g. ICT)
零件或电路的电气测量(如ICT)

· AOI

· Functional test by measurement of the discharge at the HV component.
通过测量高压元件的放电进行功能测试。

This test may be performed within the scope of the agreed functional test.
该测试在商定的功能测试范围内进行。

An appropriate test procedure shall be specified by the supplier and agreed upon with the OEM.
相应的测试程序应由供应商指定并与原设备制造商达成一致。

10.5.11 Test: X capacitors (LV123-1231)

10.5.11测试: X电容器(LV123-1231)
Requirement: See Section "X capacitors"
要求: 参见第十节“X电容器”

Test type: Product validation and 100% standard production test
测试类型: 产品验证和100%标准生产测试

Test method: Expert consultation, HV component inspection, visual inspection
试验方法: 专家咨询、高压元件检查、目视检查

Product validation
产品验证
In an expert consultation, the supplier shall provide evidence on the design of the X capacitor according to the requirements and the selection and arrangement of appropriate parts on the basis of the design documentation and the produced HV component.
在专家咨询中，供应商应根据要求提供关于X电容器设计的证据，并根据设计文件和生产的高压元件选择和布置合适的部件。

For X capacitors qualified as class X or Y capacitors in accordance with IEC 60384-14, the corresponding qualification shall be documented.
对于根据IEC 60384-14鉴定为X类或Y类电容器的X电容器，应记录相应的鉴定。

For X capacitors qualified in accordance with the applicable requirements in IEC 60384-1, the applicable tests shall be carried out and documented.
对于符合IEC 60384-1中适用要求的合格的X电容器，应进行适用测试并记录在案。

For an arrangement of X capacitors, evidence shall be provided by a test that the requirements for insulation coordination in accordance with Section "Insulation coordination" are fulfilled in the event of the failure of one individual part.
对于X电容器的布置，应通过试验提供证据，证明在单个零件出现故障的情况下，符合“绝缘配合”部分的绝缘配合要求。

An appropriate test procedure shall be specified by the supplier and agreed upon with the OEM.
相应的测试程序应由供应商指定并与原设备制造商达成一致。

100% standard production test
100%标准生产测试
Evidence of the correct installation of the X capacitor and compliance with the electrical characteristics, including tolerances, shall be provided by means of one of the following tests: 
应通过以下测试之一提供正确安装X电容器和符合电气特性(包括公差)的证据: 

· Electrical measurement of the part or circuit (e.g. ICT)
零件或电路的电气测量(如ICT)

· AOI.
AOI

An appropriate test procedure shall be specified by the supplier and agreed upon with the OEM.
相应的测试程序应由供应商指定并与原设备制造商达成一致。

10.5.12 Test: Y capacitors (LV123-1241)

10.5.12测试: Y电容器(LV123-1241)
Requirement: See Section "Y capacitors"
要求: 见“Y电容器”一节

Test type: Product validation and 100% standard production test
测试类型: 产品验证和100%标准生产测试

Test method: Expert consultation, HV component inspection, visual inspection
试验方法: 专家咨询、高压元件检查、目视检查

Product validation
产品验证
For an arrangement of X capacitors, evidence shall be provided by a test that the requirements for insulation coordination in accordance with Section "Insulation coordination" are fulfilled in the event of the failure of one individual part.
对于X电容器的布置，应通过试验提供证据，证明在单个零件出现故障的情况下，符合“绝缘配合”部分的绝缘配合要求。

For Y capacitors qualified as class Y or X capacitors in accordance with IEC 60384-14, the corresponding qualification shall be documented.
对于根据IEC60384-14鉴定为Y类或X类电容器的Y电容器，应记录相应的鉴定。

For Y capacitors qualified in accordance with the applicable requirements in IEC 60384-1, the applicable tests shall be carried out and documented.
对于符合IEC60384-1中适用要求的Y电容器，应进行适用测试并记录在案。

For an arrangement of Y capacitors, evidence shall be provided by a test that the requirements for insulation coordination in accordance with Section "Insulation coordination" are fulfilled in the event of the failure of one individual part.
对于Y形电容器的布置，应通过试验提供证据，证明在单个零件出现故障时，符合“绝缘配合”部分的绝缘配合要求。

An appropriate test procedure shall be specified by the supplier and agreed upon with the OEM.
相应的测试程序应由供应商指定并与原设备制造商达成一致。

100% standard production test
100%标准生产测试
Evidence of the correct installation of the Y capacitors and compliance with the electrical characteristics, including tolerances, shall be provided by means of one of the following tests: 
应通过以下测试之一提供Y电容器正确安装和符合电气特性(包括公差)的证据: 

· Electrical measurement of the part or circuit (e.g. ICT)
零件或电路的电气测量(如ICT)

· AOI.
AOI

An appropriate test procedure shall be specified by the supplier and agreed upon with the OEM.
相应的测试程序应由供应商指定并与原设备制造商达成一致。

10.5.13 Test: Isolation-bridging parts (LV123-2205)

10.5.13试验: 绝缘桥零件(LV123-2205)
Note: Bibliographic references: IECQ
注: 参考书目：IECQ

Requirement: See Section "Isolation-bridging parts"
要求: 参见“绝缘桥零件”一节

Test type: Product validation and 100% standard production test
测试类型: 产品验证和100%标准生产测试

Test method: Expert consultation, HV component inspection, if necessary measurement, visual inspection
试验方法: 专家咨询、高压元件检查、必要时测量、目视检查

Product validation
产品验证
In an expert consultation, the supplier shall provide evidence on the design of the isolation-bridging parts according to the requirements and the selection and arrangement of appropriate parts on the basis of the design documentation and the produced HV component.
在专家咨询中，供应商应根据要求提供绝缘桥零件设计的证据，并根据设计文件和生产的高压元件选择和布置合适的部件。

Evidence of the qualification of isolation-bridging parts shall be provided and documented by applicable part tests, the selection of parts according to an applicable standard, and/or another proof of qualification (e.g. selection in accordance with IECQ).
绝缘桥零件的合格证明应通过适用的部件试验、根据适用标准选择的部件和/或另一个合格证明(如根据IEC的选择)来提供和记录。

For an arrangement of isolation-bridging parts, evidence shall be provided by a test that the requirements for insulation coordination in accordance with Section "Insulation coordination" are fulfilled in the event of the failure of one individual part.
对于绝缘桥零件的布置，应通过试验提供证据，证明在单个部件出现故障时，符合“绝缘配合”部分的绝缘配合要求。

For isolation-bridging parts and such arrangements of parts, the upper current limit shall be verified and documented by means of a measurement or using the design documentation.
对于绝缘桥零件和这种部件布置，应通过测量或使用设计文件来验证和记录电流上限。

An appropriate test procedure shall be specified by the supplier and agreed upon with the OEM.
相应的测试程序应由供应商指定并与原设备制造商达成一致。

100% standard production test
100%标准生产测试
Evidence of the correct installation of isolation-bridging parts and part arrangements and of compliance with the electrical characteristics, including tolerances, shall be provided by one of the following tests: 
绝缘桥零件和部件布置的正确安装以及符合电气特性(包括公差)的证据应通过以下测试之一提供: 

· Electrical measurement of the part or circuit (e.g. ICT)
部件或电路的电气测量（例如ICT）

· AOI.
AOI

An appropriate test procedure shall be specified by the supplier and agreed upon with the OEM.
相应的测试程序应由供应商指定并与原设备制造商达成一致。

10.5.14 Test: HV contacting (LV123-1251)

10.5.14试验: 高压接触(LV123-1251)
Requirement: See Section "HV contacting"
要求: 见“高压接触”一节

Test type: Product validation and 100% standard production test
测试类型: 产品验证和100%标准生产测试

Test method: Expert consultation, e.g. visual inspection
测试方法: 专家咨询，例如目视检查

Product validation
产品验证
In an expert consultation, the supplier shall demonstrate that the design conforms to the corresponding specifications on the basis of the design documentation for the HV component or the produced HV wiring harnesses respectively.
在专家咨询中，供应商应根据高压元件或生产的高压线束的设计文件，证明设计符合相应的规范。

For fastening means for HV contacting and screws of screwed terminal connections, evidence shall be provided that they do not loosen during driving operation.
对于高压接触的紧固装置和螺纹端子连接的螺钉，应提供证据证明它们在驾驶操作期间不会松动。

An appropriate test procedure shall be specified by the supplier and agreed upon with the OEM.
相应的测试程序应由供应商指定并与原设备制造商达成一致。

100% standard production test
100%标准生产测试
In the case of plug connections, the required degree of protection for the protection against direct contact in unmated condition shall be verified with an appropriate test, e.g. AOI.
在插头连接的情况下，应通过适当的测试，例如AOI测试，验证在非匹配条件下防止直接接触触电所需的保护程度。

An appropriate test procedure shall be specified by the supplier and agreed upon with the OEM.
相应的测试程序应由供应商指定并与原设备制造商达成一致。

10.5.15 Test: HV interlock (LV123-1262)

10.5.15测试: 高压联锁(LV123-1262)
Requirement: See Section "HV interlock"
要求: 见“高压联锁”一节

Test type: Product validation and 100% standard production test
测试类型: 产品验证和100%标准生产测试

Test method: Measurement
测试方法: 测量

Product validation
产品验证
Testing of HV components that are functionally active with regard to the HV interlock
测试与高压联锁相关的功能活跃的高压元件
In the case of functionally active HV components with regard to the HV interlock function, signal generation and signal detection, if any, shall be tested.
如果是与高压联锁功能相关的功能性高压元件，应测试信号产生和信号检测。

The following functions shall be verified: 
应验证以下功能: 

· Proper functional capability of a signal generator, if any
信号发生器的正常功能

· A discontinuity in the signal contact or in the signal loop activates a signal detector, if any
信号触点或信号环路中的不连续性会激活信号检测器

· The activation of a signal detector, if any, triggers the specified response of the HV component.
信号检测器的激活会触发高压元件的特定响应。

Evidence shall be provided that the HV component cannot be switched on in case of a present interlock event.
应提供证据表明，在当前联锁事件的情况下，高压元件不能打开。

Evidence shall be provided that the HV component will not switch itself on independently when signal contacting is reestablished.
应提供证据表明，当信号接触重新建立时，高压元件不会独立开启。

An appropriate test procedure, including the circuit details of the test setup, shall be specified by the supplier and agreed upon with the OEM.
供应商应所指定相应的测试程序，包括测试设置的电路细节，应与原始设备制造商达成一致。

The circuitry of the signal contacting in the test setup shall model the circuitry inside the vehicle.
测试装置中接触信号的电路应对车辆内部的电路进行建模。

Testing of HV components that are functionally passive with regard to the HV interlock (with signal contacts that are only effective outwards)
测试高压联锁功能被动的高压元件(信号触点仅向外有效)
For all functionally passive HV components and subcomponents, closed signal contacting shall be verified when all relevant parts are completely installed.
对于所有功能无源高压元件和子组件，当所有相关部件完全安装时，应验证闭合信号接触。

Evidence shall be provided that the disconnection of LV contactings that is integrated into the HV interlock leads to a signal contacting interruption.
应提供证据证明集成到高压联锁中的低压接触的断开，导致信号接触中断。

Evidence shall be provided that the disconnection of HV contactings that is integrated into the HV interlock leads to a signal contacting interruption.
应提供证据表明，集成在高压联锁装置中的高压触点断开会导致信号触点中断。

If covers are integrated into the HV interlock, evidence shall be provided that their removal leads to a signal contacting interruption.
如果防护盖集成到高压联锁装置中，应提供证据证明它们的拆除会导致信号接触中断。

A simulation of the signal generator and the signal detectors effected with auxiliary circuits is sufficient for the test.
信号发生器和受辅助电路影响的信号检测器的模拟足以进行测试。

An appropriate test procedure, as well as the operating conditions, shall be specified by the supplier and agreed upon with the OEM.
供应商应所指定相应的测试程序以及操作条件，应与原始设备制造商达成一致。

100% standard production test
100%标准生产测试
The functional capability of the HV interlock shall be verified.
应验证高压联锁的功能能力。

This test may be performed within the scope of the agreed functional test.
该测试在商定的功能测试范围内进行。

An appropriate test procedure, as well as the operating conditions, shall be specified by the supplier and agreed upon with the OEM.
供应商应所指定相应的测试程序以及操作条件，应与原始设备制造商达成一致。

10.5.16 Test: Delayed access to live parts (LV123-1285)

10.5.16测试: 延迟接触带电部件(LV123-1285)
Requirement: See Section "Delayed access to live parts"
要求: 参见“延迟接触带电部件”一节

Test type: Product validation and 100% standard production test
测试类型: 产品验证和100%标准生产测试

Test method: Expert consultation, HV component inspection
试验方法: 专家咨询，高压元件检验

Product validation
产品验证
In an expert consultation, the supplier shall present the design conforming to the corresponding specifications on the basis of the design documentation and the produced HV component.
在专家咨询中，供应商应根据设计文件和生产的高压元件提交符合相应规范的设计。

Evidence shall be provided that the duration of the required manipulation processes is longer than the time required to shut-off the HV system.
应提供证据证明所需操作过程的持续时间长于关闭高压系统所需的时间。

The test shall be carried out with trained personnel and appropriate tools.
测试应由训练有素的人员和适当的工具进行。

An appropriate test procedure shall be specified by the supplier and agreed upon with the OEM.
相应的测试程序应由供应商指定并与原设备制造商达成一致。

100% standard production test
100%标准生产测试
The functional capability of the delayed access to live parts shall be verified.
应验证延迟接触带电部件的功能。

This test may be performed within the scope of the agreed functional test.
该测试在商定的功能测试范围内进行。

An appropriate test procedure shall be specified by the supplier and agreed upon with the OEM.
相应的测试程序应由供应商指定并与原设备制造商达成一致。

10.5.17 Test: Behavior in the event of a crash (LV123-1298)

10.5.17测试: 碰撞时的行为(LV123-1298)
Requirement: See Section "Behavior in the event of a crash"
要求: 参见“发生碰撞时的行为”一节

Test type: Product validation and 100% standard production test
测试类型: 产品验证和100%标准生产测试

Test method: Measurement
测试方法: 测量

Product validation
产品验证
The test shall be carried out for all HV components for which a behavior in the event of a crash is specified.
应对指定的碰撞行为的所有高压元件进行测试。

Evidence shall be provided that the signaling function of a crash event leads to the specified HV component switch-off behavior.
应提供证据证明碰撞事件的信号功能导致规定的高压元件关闭行为。

The voltage curve vs.time on the DC HV circuit shall be plotted.
应绘制DC高压电路接口处的电压-时间曲线。

Evidence shall be provided that the HV component will not switch itself on independently if, after the signaling of a crash event, this signaling is no longer present.
应提供证据表明，如果碰撞事件发出信号后，该信号不再存在，高压元件不会独立开启。

Evidence shall be provided that the HV component cannot be switched on after the signaling of a crash event.
应提供证据表明，在发出碰撞事件信号后，高压元件不能打开。

An appropriate test procedure, as well as the operating conditions, shall be specified by the supplier and agreed upon with the OEM.
供应商应所指定相应的测试程序以及操作条件，应与原始设备制造商达成一致。

100% standard production test
100%标准生产测试
The functional capability of the active discharge function when a crash event is signaled shall be verified in accordance with Section "Active discharge".This test may be performed as part of a functional test.
当发出碰撞事件信号时，应根据“主动放电”章节验证主动放电功能的功能能力。该测试可作为功能测试的一部分进行。

An appropriate test procedure, as well as the operating conditions, shall be specified by the supplier and agreed upon with the OEM.
供应商应所指定相应的测试程序以及操作条件，应与原始设备制造商达成一致。

10.5.18 Test: Measuring the HV voltage (LV123-1312)

10.5.18测试: 测量高压电压(LV123-1312)
Requirement: See Section "Measuring the HV voltage"
要求: 参见“测量高压电压”一节

Test type: Product validation and 100% standard production test
测试类型: 产品验证和100%标准生产测试

Test method: Expert consultation, measurement
测试方法: 专家咨询、测量

Product validation
产品验证
The detection and output of the voltage shall be verified with an appropriate test setup.
电压的检测和输出应通过适当的测试设置进行验证。

Functional capability shall be verified for the entire specified voltage range;see Table "HV voltage ranges" and Table "Voltage deviations".
应验证整个规定电压范围的功能能力；参见表“高压电压范围”和表“电压偏差”。

For HV components that can feed electric energy during an intended operation into a DC HV circuit, the additional monitoring function of the DC HV voltage shall be demonstrated, and the functional capability shall be verified.
对于可在预期运行期间将电能馈入DC高压电路的高压元件，应演示DC高压电压的附加监控功能，并验证其功能能力。

The test shall be performed under operational ambient conditions.
测试应在操作环境条件下进行。

An appropriate test procedure, as well as the operating conditions, shall be specified by the supplier and agreed upon with the OEM.
供应商应所指定相应的测试程序以及操作条件，应与原始设备制造商达成一致。

100% standard production test
100%标准生产测试
The detection and output of the voltage shall be verified within the scope of the functional tests.
电压的检测和输出应在功能测试范围内进行验证。

An appropriate test procedure, as well as the operating conditions, shall be specified by the supplier and agreed upon with the OEM.
供应商应所指定相应的测试程序以及操作条件，应与原始设备制造商达成一致。

10.5.19 Test: Failure of LV supply voltage (LV123-1324)

10.5.19测试: 低压电源电压故障(LV123-1324)
Test type: Product validation
测试类型: 产品验证

Test method: Measurement
测试方法: 测量

Product validation
产品验证
The HV component shall be operated under full load and in all operating conditions that are critical with regard to the LV supply voltage failure.The LV supply shall be switched off in these conditions.
高压元件应在满负荷和全部操作条件下运行，这些条件对于检验低压供电电压故障至关重要。在这些条件运行操作时，应关闭低压供电。

The currents and voltages at the interface to the DC HV circuit shall be measured.
应测量DC高压电路接口处的电流和电压。

Evidence shall be provided that the currents and voltages do not assume any values that are not permissible.
应提供证据证明电流和电压符合要求。

After the LV supply has been switched back on, the HV component shall be ready for operation without restrictions.
低压电源重新接通后，高压元件应不受限制地准备好运行。

The corresponding operating behavior shall be documented.
应记录相应的操作行为。

The test shall be performed under operational ambient conditions.
测试应在操作环境条件下进行。

An appropriate test procedure shall be specified by the supplier and agreed upon with the OEM.
相应的测试程序应由供应商指定并与原设备制造商达成一致。

10.5.20 Test: Electrical equivalent circuit diagrams (LV123-1336)

10.5.20测试: 电气等效电路图(LV123-1336)
Requirement: See Section "Electrical equivalent circuit diagrams"
要求: 参见“电气等效电路图”一节

Test type: Product validation
测试类型: 产品验证

Test method: Expert consultation
测试方法: 专家咨询

Product validation
产品验证
In an expert consultation, the supplier shall present the electrical equivalent circuit diagrams and provide evidence of their appropriateness.
在专家咨询中，供应商应提供电气等效电路图并提供其适当性的证据。

The values of the equivalent circuit diagram elements, including tolerances, shall be reported and documented by the supplier.
供应商应报告和记录等效电路图元素的值，包括公差。

An appropriate test procedure shall be specified by the supplier and agreed upon with the OEM.
相应的测试程序应由供应商指定并与原设备制造商达成一致。

10.5.21 Test: Installation areas and ambient conditions (LV123-1343)

10.5.21测试: 安装区域和环境条件(LV123-1343)
Note: Bibliographic references: GB/T 18384.3
注：参考书目：GB / T 18384.3

Requirement: See Section "Installation areas and ambient conditions"
要求: 参见“安装区域和环境条件”一节

Test type: Product validation
测试类型: 产品验证

Test method: Measurement
测试方法：测量

Product validation
产品验证
The tests shall be performed in accordance with the OEM's requirements documentation.
测试应根据原始设备制造商的要求文件进行。

10.5.22 Test: Pre-assembly and mounting (LV123-1349)

10.5.22测试: 预组装和安装(LV123-1349)
Requirement: See Section "Pre-assembly and mounting"

要求: 参见“预装配和安装”一节

Test type: Product validation
测试类型: 产品验证

Test method: Expert consultation, if necessary measurement
测试方法: 专家咨询，必要时测量

Product validation
产品验证
Individual evidence shall be provided for the requirements regarding the pre-assembly and mounting of an HV component.
应为高压元件的预组装和安装要求提供单独的证据。

An appropriate test procedure shall be specified by the supplier and agreed upon with the OEM.
相应的测试程序应由供应商指定并与原设备制造商达成一致。

10.5.23 Test: Disassembly and disposal (LV123-2034)

10.5.23测试: 拆卸和处置(LV123-2034)
Requirement: See Section "Disassembly and disposal"
要求: 参见“拆卸和处置”一节

Test type: Product validation
测试类型: 产品验证

Test method: Expert consultation, if necessary measurement
测试方法: 专家咨询，必要时测量

Product validation
产品验证
Individual evidence shall be provided with respect to the requirements for the disassembly and disposal of an HV component.
应分别提供关于高压元件拆卸和处置要求的证据。

An appropriate test procedure shall be specified by the supplier and agreed upon with the OEM.
相应的测试程序应由供应商指定并与原设备制造商达成一致。

10.5.24 Test: Underload factors for HV parts (LV123-1362)

10.5.24试验: 高压元件(LV123-1362)的欠载系数

Requirement: See Section "Underload factors for HV parts"
要求: 见“高压元件的欠载系数”一节

Test type: Product validation 
测试类型: 产品验证 

Test method: Expert consultation
测试方法: 专家咨询

Product validation
产品验证
In an expert consultation, the supplier shall present the design of the underload factors and provide evidence of their appropriateness.
在专家咨询中，供应商应提出欠载因素的设计，并提供其适当性的证据。

An appropriate test procedure shall be specified by the supplier and agreed upon with the OEM.
相应的测试程序应由供应商指定并与原设备制造商达成一致。

10.5.25 Test: Documentation (LV123-1369)

10.5.25测试: 文件(LV123-1369)
Requirement: See Section "Documentation"
要求: 参见“文档”部分

Test type: Product validation
测试类型: 产品验证

Test method: Expert consultation, HV component inspection and
试验方法: 专家咨询、高压元件检验和

production process quality audit
生产过程质量审计

Product validation
产品验证
In an expert consultation, the supplier shall demonstrate the required identification and documentation of certification-relevant and safety-relevant scopes HV using the product documentation of the HV component.
在专家咨询中，供应商应使用高压元件的产品文件证明高压认证相关和安全相关范围所需的标识和文件。

The test shall include an inspection of the HV component.
测试应包括高压元件的检查。

The supplier of the HV component shall provide evidence that the required measures for safety-relevant HV characteristics are reliably implemented in the series production of the HV component.
高压元件供应商应提供证据，证明在高压元件的系列生产中，保证对于安全相关的高压特性得到了可靠实施。

An inspection of the series production is required for this purpose.
为此，需要对系列产品进行检查。

This evidence may be provided within the scope of a quality audit for the production process.
该证据可以在生产过程的质量审核范围内提供。

The documented specification of the supplier regarding the description of the HV component for the certification in all planned countries or markets shall be checked within the scope of an expert consultation.
应在专家咨询范围内，检查供应商提供的设计是否符合国家或市场中认证用高压元件描述的书面规范。

The test criterion is the release of documentation.
测试标准是书面形式发布的。

An appropriate test procedure shall be specified by the supplier and agreed upon with the OEM.
相应的测试程序应由供应商指定并与原设备制造商达成一致。

10.5.26 Test sequence plan (LV123-1381)

10.5.26测试顺序计划(LV123-1381)
For the execution of the tests for
用于执行的测试

· equipotential bonding,
等电位连接

· isolation resistance, and
隔离电阻

· withstand voltage,
耐受电压

their order in a test sequence shall comply with Figure "Test sequence plan".
它们在测试序列中的顺序应符合图“测试顺序计划”。

The test steps for the endurance tests shall correspond to a realistic load for the service life.They shall include at least temperature and corrosion loads.
耐久性试验的试验步骤应符合使用寿命的实际载荷。它们应至少包括温度和腐蚀载荷。

The

· tests regarding voltage ranges, and
关于电压范围的测试，

· the remaining tests regarding electrical characteristics and HV safety
其余关于电气特性和高压安全的测试

may be performed within the scope of the functional and parameter tests.
可以在功能和参数测试的范围内执行。
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	原文
	译文

	Qualification HV component Product validation
	认证高压元件产品验证

	Functional and Parameter test
	功能和参数测试

	Isolation resistance BOL / "normal"
	隔离电阻BOL /“正常”

	Vibration test
	振动试验

	Withstand voltage
	耐压

	Isolation resistance Check
	隔离电阻检查

	No other use of HV component
	没有其他用途的高压元件

	Equipotential bonding BOL / "normal"
	等电位连接BOL /“正常”

	Isolation resistance BOL / "normal"
	隔离电阻BOL /“正常”

	Test steps endurance tests
	耐久性测试测试步骤

	Isolation resistance Check
	绝缘电阻检查

	Conditioning EOL / "worst case"
	调节EOL /“最坏情况”

	Isolation resistance EOL / "worst case"
	隔离电阻EOL /“最坏情况”

	Equipotential bonding EOL / "worst case"
	等电位连接终止/“最坏情况”

	Functional and Parameter test
	功能和参数测试


Figure: Test sequence plan
图: 测试顺序计划

The test sequence plan shall be specified by the supplier and agreed upon with the OEM.
测试顺序计划应由供应商指定，并与原始设备制造商达成一致。

10.6 Testing for additional requirements for individual HV components (LV123-1388)

10.6测试单个高压元件(LV123-1388)的附加要求
10.6.1 Test: Isolation monitoring (LV123-1389)

10.6.1测试: 绝缘监控(LV123-1389)
Requirement: See Section "Isolation monitoring"
要求: 参见“隔离监控”一节

Test type: Product validation and 100% standard production test
测试类型: 产品验证和100%标准生产测试

Test method: Measurement
测试方法: 测量

Product validation
产品验证
Evidence of the detection and output of the isolation resistance according to the specified requirements shall be provided by appropriate measurements.
应通过适当的测量提供根据规定要求检测和输出绝缘电阻的证据。

Functional capability shall be verified for the entire operating voltage range in accordance with Table "HV voltage ranges" and under operational ambient conditions.
应根据表“高压电压范围”和运行环境条件，验证整个运行电压范围的功能能力。

The rest of the HV system shall be simulated with an appropriate equivalent setup.
高压系统的其余部分应采用适当的等效设置进行模拟。

The following evidence shall be provided considering the real operating conditions of the HV system in accordance with Section "Voltage ranges".For this purpose dynamic parameters shall be in accordance with Table "Dynamic parameters": 
应根据“电压范围”部分考虑高压系统的实际运行条件，提供以下证据。为此，动态参数应符合表“动态参数”: 

· Isolation monitoring tolerances
隔离监控容差

· Measuring time until output of a valid isolation resistance
测量有效隔离电阻输出前的时间

· Detection of symmetrical and asymmetrical isolation faults in the entire HV system, i.e., DC HV circuits and AC HV circuits
检测整个高压系统，即DC高压电路和交流高压电路中的对称和不对称隔离故障

· Switch-off capability
关闭能力

· Self-test and
自测

· Other functions, if applicable.
其他功能

The dependency of the time until output of a valid isolation resistance on the
直到输出有效隔离电阻的时间依赖性

Y capacitors of the monitored HV circuit shall be demonstrated for the required value range of the capacitance per DC HV potential by means of an appropriate measurement.
应通过适当的测量，证明所监测的高压电路的Y电容器的每个DC高压电位电容的所需值范围。

An appropriate test procedure, as well as the operating conditions, shall be specified by the supplier and agreed upon with the OEM.
供应商应所指定相应的测试程序以及操作条件，应与原始设备制造商达成一致。

100% standard production test
100%标准生产测试
The functional capability of the isolation monitoring feature, as well as the detection and output of the isolation resistance, shall be verified.
应验证隔离监控功能的功能能力以及隔离电阻的检测和输出。

This test may be performed within the scope of the agreed functional test.
该测试在商定的功能测试范围内进行。

An appropriate test procedure, as well as the operating conditions, shall be specified by the supplier and agreed upon with the OEM.
供应商应所指定相应的测试程序以及操作条件，应与原始设备制造商达成一致。

10.6.2 Test: Service disconnect function (LV123-1416)

10.6.2测试: 服务断开功能(LV123-1416)
Requirement: See Section "Service disconnect function"
要求：请参见“服务断开功能”一节

Test type: Product validation and 100% standard production testing
测试类型: 产品验证和100%标准生产测试

Test method: Measurement
测试方法：测量

Product validation
产品验证
Evidence of the functional capability of the service disconnect function shall be provided.
应提供服务断开功能功能能力的证据。

An appropriate test procedure shall be specified by the supplier and agreed upon with the OEM.
相应的测试程序应由供应商指定并与原设备制造商达成一致。

100% standard production test
100%标准生产测试
Evidence of the functional capability of the service disconnect function shall be provided.
应提供服务断开功能功能能力的证据。

This test may be performed within the scope of the agreed functional test.
该测试可在约定的功能测试范围内进行。

An appropriate test procedure shall be specified by the supplier and agreed upon with the OEM.
相应的测试程序应由供应商指定并与原设备制造商达成一致。

10.6.3 Test: Pre-charge circuit (LV123-1427)

10.6.3测试: 预充电电路(LV123-1427)
Requirement: See Section "Pre-charging"
要求: 参见“预充电”部分

Test type: Product validation and 100% standard production test
测试类型: 产品验证和100%标准生产测试

Test method: Measurement
测试方法：测量

Product validation
产品验证
The functional capability of the pre-charge circuit shall be verified.
应验证预充电电路的功能能力。

An appropriate test procedure, as well as the operating conditions, shall be specified by the supplier and agreed upon with the OEM.
供应商应所指定相应的测试程序以及操作条件，应与原始设备制造商达成一致。

100% standard production test
100%标准生产测试
A test to verify the functional capability of the pre-charge circuit shall be performed.
应进行测试以验证预充电电路的功能能力。

This test may be performed within the scope of the agreed functional test.
该测试可在约定的功能测试范围内进行。

An appropriate test procedure, as well as the operating conditions, shall be specified by the supplier and agreed upon with the OEM.
供应商应所指定相应的测试程序以及操作条件，应与原始设备制造商达成一致。

10.6.4 Test: Detection of open HV cables (LV123-1438)

10.6.4试验: 检测高压电缆开路 (LV123-1438)
Requirement: See Section "Detection of open HV cables"
要求: 见“开路高压电缆的检测”一节

Test type: Product validation and 100% standard production test
测试类型: 产品验证和100%标准生产测试

Test method: Measurement, expert consultation
测试方法: 测量、专家咨询

Product validation
产品验证
The selected measure for the detection of open HV cables shall be verified by means of the following tests: 
检测开路高压电缆的选定措施应通过以下试验进行验证: 

· The functional capability of the technical measure for the detection of open HV cables shall be verified by appropriate measurements.
检测开路高压电缆的技术措施的功能能力应通过适当的测量进行验证。

· The organizational or procedural measures shall be documented and their suitability shall be verified in an expert consultation.
应记录组织或程序措施，并在专家咨询中验证其适用性。

An appropriate test procedure, as well as the operating conditions, shall be specified by the supplier and agreed upon with the OEM.
供应商应所指定相应的测试程序以及操作条件，应与原始设备制造商达成一致。

100% standard production test
100%标准生产测试
If a technical measure for the detection of open HV cables is used, its functional capability shall be tested.
如果使用检测开路高压电缆的技术措施，应测试其功能能力。

This test may be performed within the scope of the agreed functional test.
该测试可在约定的功能测试范围内进行。

An appropriate test procedure, as well as the operating conditions, shall be specified by the supplier and agreed upon with the OEM.
供应商应所指定相应的测试程序以及操作条件，应与原始设备制造商达成一致。

10.6.5 Test: Additional requirements for HV battery (LV123-1449)

10.6.5测试: 高压电池(LV123-1449)的附加要求
10.6.5.1 Test: Switching equipment HV battery (LV123-1456)

10.6.5.1测试: 开关设备高压电池(LV123-1456)
Requirement: See Section "Switching equipment HV battery" in
要求: 参见中的“开关设备高压电池”一节

Section "Additional requirements for HV battery"
“高压电池的附加要求”一节

Test type: Product validation and 100% standard production testing
测试类型: 产品验证和100%标准生产测试

Test method: Measurement
测试方法: 测量

Product validation
产品验证
Individual evidence shall be provided for requirements in accordance with Section "Requirements for HV battery".
根据“高压电池要求”一节的要求，应提供单独的证据。

For the individual evidence, unfavorable operating conditions for the function of the switching equipment, e.g. ambient conditions, operation of the HV battery under load before shut-off of the switching equipment, shall be selected.
对于个别证据，应选择不利于开关设备功能的操作条件，例如环境条件、开关设备关闭前高压电池在负载下的操作。

For the switching devices of the switching equipment, the switch-off behavior on the upper limit of the specified robustness range shall be verified with a device qualification procedure.Evidence shall be provided that no damage occurs to the switching devices that is outside their specification.
对于开关设备的开关装置，应通过装置鉴定程序验证规定鲁棒性范围上限上的关断行为。应提供证据证明开关设备未出现超出其规格的损坏。

For the HV battery, the following evidence shall be provided by means of measurements: 
对于高压电池，应通过测量提供以下证据: 

· The switching equipment shall not switch off when the maximum operating current has been reached during operation.
当运行期间达到最大运行电流时，开关装置不应关闭。

· During operation the load current of the HV battery shall rise.Current detection shall be active and the switching equipment shall switch off when the maximum operating current of the HV battery is exceeded in accordance with
在运行过程中，高压电池的负载电流应上升。根据，当超过高压电池的最大工作电流时，电流检测应激活，开关设备应关闭

Figure "Overview of overcurrent protection tripping thresholds".Evidence of the compliance with the specified switch-off time after the specified current limit has been reached, shall be provided.
图“过流保护跳闸阈值概述”。应提供达到规定电流限值后符合规定关断时间的证据。

An appropriate test procedure, as well as the operating conditions, shall be specified by the supplier and agreed upon with the OEM.
供应商应所指定相应的测试程序以及操作条件，应与原始设备制造商达成一致。

100% standard production test
100%标准生产测试
A test to verify the functional capability of the switching equipment for all-pole switching on and switching off shall be performed.
应测试，以验证开关设备在全极点接通和断开时的功能。

This test may be performed within the scope of the agreed functional test.
该测试可在约定的功能测试范围内进行。

To complete the functional tests before delivery of the battery, a measurement shall be carried out to verify that the HV contacts of all poles have been switched off.
要在交付电池之前完成功能测试，应进行测量以验证所有电极的HV触点是否已关闭。

An appropriate test procedure, as well as the operating conditions, shall be specified by the supplier and agreed upon with the OEM.
供应商应所指定相应的测试程序以及操作条件，应与原始设备制造商达成一致。

10.6.5.2 Test: Overcurrent protection HV battery (LV123-1019)

10.6.5.2测试: 高压电池过流保护 (LV123-1019)
Note: Bibliographic references: ECE-R100, ISO 12405-1, ISO 12405-2, ISO/FDIS 12405-3: 2014-01, QC/T 743, SAE J2929, TRIAS 17(2)-R100
注: 参考书目: ECE-R100, ISO 12405-1, ISO 12405-2, ISO/FDIS 12405-3: 2014-01, QC/T 743, SAE J2929, TRIAS 17(2)-R100

Requirement: See Section "Overcurrent protection HV battery" in Section "Additional requirements for HV battery"
要求: 参见“高压电池的附加要求”一节中的“过流保护高压电池”

Test type: Product validation and 100% standard production testing
测试类型: 产品验证和100%标准生产测试

Test method: Expert test, if necessary measurement
测试方法: 专家测试，必要时测量

Product validation
产品验证
Evidence shall be provided that the switching device and the fuses are appropriate for interrupting the DC HV circuit in the event of overcurrents up to the magnitude of the short-circuit current of the energy storage.To provide this evidence, the complete permissible temperature range of the HV battery shall be taken into account.
应提供证据证明开关装置和保险丝适用于在过电流达到储能器短路电流的情况下中断DC高压电路。为了提供这一证据，应考虑高压电池的可承受温度范围。

The supplier shall deliver to the OEM a declaration from a suitable testing laboratory that verifies the functional capability and the adequate dimensioning of the overcurrent protection device and of the switching equipment for overcurrent protection.The test used for verification shall be reported.
供应商应向原始设备制造商提交一份来自合适测试实验室的声明，以验证过流保护装置和过流保护开关设备的功能能力和适当尺寸。应报告用于验证的测试。

The selection of appropriate and approved subcomponents or parts shall be verified within the scope of expert testing.
应在专家测试的范围内，选择适当的和经过批准的子组件或部件。

For the fuse, evidence of the tripping behavior in the
对于保险丝跳闸行为

· specified overcurrent range, and
指定过电流范围，

· at the lower limit of the tripping range shall be provided by means of a part qualification.
跳闸范围的下限应通过零件鉴定来提供。

Evidence shall be provided by means of a short-circuit test for the HV battery (short- circuit with overcurrent corresponding to the contactors' upper ampacity limit in accordance with Figure " Overview of overcurrent protection tripping thresholds") that no damage to the switching devices of the switching equipment occurs due to jamming of a contactor or conductive failure of a semiconductor switch after the short-circuit current has been switched off.Evidence of the compliance with the specified switch-off time after the occurrence of a short-circuit shall be provided.
应通过高压电池短路测试提供证据(根据图“过流保护跳闸阈值概述”，过流与接触器的载流量上限相对应的短路)，表明短路电流关闭后，不会因接触器堵塞或半导体开关导电故障而损坏开关设备的开关装置。应提供短路发生后符合规定关闭时间的证据。

Evidence shall be provided by means of a short-circuit test for the HV battery with an external 5 mOhm short-circuit resistor that the short-circuit current is switched off by the overcurrent protection device of the HV battery, see also ISO 12405-3, ECE-R100.
应通过带有外部5毫欧短路电阻器的高压电池短路试验提供证据，证明短路电流由高压电池的过电流保护装置切断，另见ISO12405-3，ECE-R100。

Evidence of the compliance with the specified switch-off time after the occurrence of a short-circuit shall be provided.
应提供在发生短路后符合规定的关闭时间的证据。

For all short-circuit tests, an inspection of the surrounding area shall be done to verify that no mechanical or thermal damage occurs outside the HV battery and that the housing of the HV battery is not mechanically damaged.
对于所有短路测试，应对周围区域进行检查，以验证高压电池外部没有发生机械或热损坏，高压电池外壳没有机械损坏。

Unless otherwise specified, appropriate test methods shall be specified by the supplier and agreed upon with the OEM.
除非另有规定，供应商应指定相应的测试方法，应与原始设备制造商达成一致。

100% standard production test
100%标准生产测试
Evidence of the functional capability of the overcurrent detection shall be provided.
应提供过电流检测功能的证据。

If the switching equipment is intended for overcurrent protection, evidence of the functional capability of the interruption of a short-circuit current shall be provided.
如果开关设备用于过电流保护，应提供短路电流中断功能能力的证据。

The test shall be performed in such a way that pre-damage to the HV component is excluded.For this purpose, an external value can be specified for current detection, for example.
测试应以这样的方式进行，即不包括对高压变的预损坏。为此，可以为电流检测指定外部值。

These tests may be performed within the scope of the agreed functional test.
这些测试可以在约定的功能测试范围内进行。

An appropriate test procedure shall be specified by the supplier and agreed upon with the OEM.
相应的测试程序应由供应商指定并与原设备制造商达成一致。

10.6.6 Test: Additional requirements for DC/DC converter HV/LV (LV123-1466)

10.6.6测试: DC/DC转换器高/低压(LV123-1466)的附加要求
Requirement: See Section "Additional requirements for DC/DC converter HV/LV"
要求: 见“DC/DC换流器高/低压附加要求”一节

Test type: Product validation and 100% standard production test
测试类型: 产品验证和100%标准生产测试

Test method: Measurement
测试方法: 测量

Product validation
产品验证
Functional capability shall be verified
应验证功能能力

· for the entire operating voltage range in accordance with Table "HV voltage ranges"
对于符合表“高压电压范围”的整个工作电压范围

· under real operating conditions, including dynamic parameters in accordance with Table "Dynamic parameters", and
在实际操作条件下，包括符合表“动态参数”的动态参数，以及

· under operational ambient conditions.
在操作环境条件下。

The LV powernet and the remaining HV system shall be simulated with appropriate equivalent set-ups.
低压电网和剩余高压系统应采用适当的等效设置进行模拟。

Individual evidence shall be provided for the requirements in accordance with Section "Requirements for DC/DC converter HV/LV".
应根据“DC/DC换流器高/低压要求”一节的要求提供单独的证据。

An appropriate test procedure, as well as the operating conditions, shall be specified by the supplier and agreed upon with the OEM.
供应商应所指定相应的测试程序以及操作条件，应与原始设备制造商达成一致。

100% standard production test
100%标准生产测试
Evidence of the functional capability for the detection of a missing electric connection between the DC/DC converter HV/LV and the negative pole of the LV powernet (battery) shall be provided if such a function is provided for.
如果提供了功能，则应提供检测DC/DC换流器高压/低压和低压电网(电池)负极之间缺失电气连接的功能能力证据。

This test may be performed within the scope of the agreed functional test.
该测试可在约定的功能测试范围内进行。

An appropriate test procedure, as well as the operating conditions, shall be specified by the supplier and agreed upon with the OEM.
供应商应所指定相应的测试程序以及操作条件，应与原始设备制造商达成一致。

10.6.7 Test: Additional requirements for inverters (LV123-1480)

10.6.7测试: 逆变器的附加要求(LV123-1480)
Requirement: See Section "Additional requirements for inverters"
要求: 参见“逆变器的附加要求”一节

Test type: Product validation and 100% standard production test
测试类型: 产品验证和100%标准生产测试

Test method: Measurement
测试方法: 测量

Product validation
产品验证
Functional capability shall be verified
应验证功能能力

· for the entire operating voltage range in accordance with Table "HV voltage ranges"
对于符合表“高压电压范围”的整个工作电压范围

· under real operating conditions, including dynamic parameters in accordance with Table "Dynamic parameters", and
在实际操作条件下，包括符合表“动态参数”的动态参数，以及

· under operational ambient conditions.
在操作环境条件下。

The rest of the HV system shall be simulated with appropriate equivalent setups.
高压系统的其余部分应采用适当的等效设置进行模拟。

Individual evidence shall be provided for requirements in accordance with Section "Requirements for inverters".
应根据“逆变器要求”一节的要求提供单独的证据。

An appropriate test procedure, as well as the operating conditions, shall be specified by the supplier and agreed upon with the OEM.
供应商应所指定相应的测试程序以及操作条件，应与原始设备制造商达成一致。

100% standard production test
100%标准生产测试
Functional capability in accordance with the additional requirements for inverters shall be verified.
应验证符合逆变器附加要求的功能能力。

This test may be performed within the scope of the agreed functional test.
该测试可在约定的功能测试范围内进行。

An appropriate test procedure, as well as the operating conditions, shall be specified by the supplier and agreed upon with the OEM.
供应商应所指定相应的测试程序以及操作条件，应与原始设备制造商达成一致。

10.6.8 Test: Additional requirements for HV wiring harness (LV123-1493)

10.6.8试验: 高压线束(LV123-1493)的附加要求
Requirement: See Section "Additional requirements for HV wiring harness"
要求: 参见“高压线束的附加要求”一节

Test type: Product validation
测试类型: 产品验证

Test method: Expert consultation, HV component inspection
试验方法: 专家咨询，高压元件检验

Product validation
产品验证
In an expert consultation, the supplier shall demonstrate the conformance to the corresponding specification of the design on the basis of the design documentation and the produced HV wiring harnesses.
在专家咨询中，供应商应根据设计文件和生产的高压线束证明符合相应的设计规范。

The selection of appropriate integral parts of the HV wiring harness shall be verified.
应验证高压线束适当整体部件的选择。

An appropriate test procedure shall be specified by the supplier and agreed upon with the OEM.
相应的测试程序应由供应商指定并与原设备制造商达成一致。

10.7 Tests regarding additional requirements for connection to an external electric power supply (LV123-2044)

10.7关于外部电源连接附加要求的测试(LV123-2044)
10.7.1 Test: Protective conductor current and touch current (LV123-2045)

10.7.1测试: 保护导体电流和接触电流(LV123-2045)

Note: Bibliographic references: IEC 60950-1, IEC 60990, IEC/FDIS 62638: 2013-03,ISO/DIS 17409 (2013-09), UL 2231
注: 参考书目: IEC 60950-1, IEC 60990, IEC/FDIS 62638: 2013-03，ISO/DIS 17409 (2013-09)，UL 2231

Requirement: See Section "Protective conductor current and touch current"
要求: 见“保护导体电流和接触电流”一节

Test type: Product validation
测试类型: 产品验证

Test method: Measurement
测试方法: 测量

Product validation
产品验证
The test shall be performed for the on-board charger in the AC power supply circuit.
应对交流电源电路中的车载充电器进行测试。

The following requirements shall be fulfilled for all measurements: 
所有测量应满足以下要求: 

· The on-board charger shall be set up at an isolated location
车载充电器应设置在单独位置

· The on-board charger shall be connected to the external supply network
车载充电器应连接到外部供电网络

· The voltage of the external electric power supply shall be 110 % the highest nominal voltage specified.
外部电源的电压应为规定的最高标称电压的110 %。

· The on-board charger shall be operated at its highest rated power.
车载充电器应在其最高额定功率下运行。

If the test using the least favorable supply voltage is not possible, it is permitted to conduct the test at any voltage in the nominal voltage range and to calculate the results accordingly.
如果不可能使用最不利的电源电压进行测试，则允许在标称电压范围内的任何电压下进行测试，并相应地计算结果。

Protective conductor current
保护导体电流
Weighted measurement of the protective conductor current shall be conducted with the network for the low-pass filter in accordance with Figure "Measurement network for protective conductor current".
保护导体电流的加权测量应根据图“保护导体电流测量网络”与低通滤波器网络一起进行。
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Figure: Measurement network for protective conductor current
图: 保护导体电流测量网络

For the measurement, a measurement setup based on Figure "Measurement setup for touch current" shall be used.
测量时，应使用基于图“触摸电流测量设置”的测量设置。

If for the measurement of the protective conductor current a measuring shunt is used with resistance R0 according to Figure "Measurement network for protective conductor current",
如果根据图“保护导体电流测量网络”，测量分流器与电阻R0一起用于测量保护导体电流，

the following requirements shall be fulfilled: 
应满足以下要求: 

· The protective conductor (PE) shall be interrupted
保护导体应被中断

· Connections A and B of the measurement setup shall be connected with the contacts of the interrupted protective conductor
测量装置的接头A和接头B应与中断的保护导体的触点连接

· The resistance R0 shall be less than 5 Ohm, see also IEC/FDIS 62638 (2013-03).
电阻R0应小于5Ohm，另见IEC/FDIS 62638 (2013-03)。

The rms value of voltage U shall be measured and converted to a current using the following formula: 
应使用以下公式测量电压U的有效值，并将其转换为电流: 
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The protective conductor current determined during the test shall not exceed the value in accordance with Section "Protective conductor and touch current".If more than one on-board charger is used, the proportionate value of the protective conductor current limit shall not be exceeded.
测试期间确定的保护导体电流不得超过“保护导体和接触电流”部分中的值。如果使用一个以上的车载充电器，不得超过保护导体电流限值的比例值。

Touch current
触摸电流
For the measurement of the touch current, an appropriate measurement setup in accordance with Figure "Measurement setup for touch current" shall be used.
对于触摸电流的测量，应使用符合图“触摸电流测量设置”的适当测量设置。

The measurement setup shall be equipped with the following installations: 
测量装置应配备以下装置: 

· Change-over switch for the polarity of the electric power supply
转换开关用于电源的极性

· Switch to interrupt the protective conductor (PE)
开关中断保护导体

· Measurement circuit
测试线路

· Test probe to connect the measurement circuit with the housing of the DUT.
测试探针，将测量电路与DUT外壳连接起来。
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Figure: Measurement setup for touch current
图: 触摸电流的测量设置

Note: Figure "Measurement setup for touch current" shows an example of a measurement setup for single-phase equipment in a TN or TT system in star connection.
注: 图“触摸电流的测量设置”显示了星形连接的TN或TT系统中单相设备的测量设置示例。

For single-phase and multiphase on-board chargers operated at other external electric power supply systems, the measurement setup shall be adapted based on Figure "Measurement setup for touch current".
对于在其他外部电源系统下运行的单相和多相车载充电器，测量设置应根据图“触摸电流测量设置”进行调整。

The touch current shall be determined with the measurement network in accordance with Figure "Measurement circuit for touch current", see also IEC 60950-1, IEC 60990 or UL 2231-1.
触摸电流应由测量网络根据图“触摸电流测量电路”确定，另见IEC 60950-1、IEC 60990或UL 2231-1。
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Measurement circuit connections
测量电路连接

Voltmeter: 
电压表: 

Input resistance
输入电阻

Input capacitance
输入电容

Frequency range 15Hz to 1MHz
频率范围为15Hz至1MHz

Figure: Measurement circuit for touch current
图: 触摸电流测量电路

Connection B of the measurement circuit shall be connected with the protective conductor of the measurement setup.
测量电路的接头B应与测量装置的保护导体连接。

Connection A of the measurement circuit shall be connected with a test probe.
测量电路的接头A应与测试探针连接。

For the measurement, the protective conductor (PE) shall be interrupted (protective conductor switch opened).
测量时，应中断防护导体(PE)，防护导体开关应打开。

During the measurement, the measurement setup shall be connected via the test probe with the housing of the on-board charger, see Figure "Measurement setup for touch current".
在测量过程中，测量设置应通过测试探针与车载充电器外壳连接，见图“触摸电流测量设置”。

The measurement shall be carried out for the entire surface of the on-board charger housing.
测量应在车载充电器外壳的整个表面上进行。

Non-conductive parts of the housing shall be covered with a metal foil for the measurement.
外壳的非导电部分应覆盖一层金属箔用于测量。

The voltmeter used to measure voltage U2 shall fulfill the following requirements: 
用于测量电压U2的电压表应满足以下要求: 

· Input resistance ≥ 1 MOhm
输入电阻≥ 1 MOhm

· Input capacitance < 200 pF
输入电容< 200 pF

· Frequency range 15 Hz to 1 MHz.
频率范围为15Hz至1MHz。

The rms value of voltage U2 shall be measured and converted to a current using the following formula: 
应测量电压U2的均方根值，并使用以下公式将其转换为电流：
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The touch current Ieff determined during the test shall not exceed the value in accordance with Section "Protective conductor current and touch current".If more than one on-board charger is used, the proportionate value of the touch current limit shall not be exceeded.
在测试期间确定的触摸电流Ieff不应超过“保护导体电流和触摸电流”部分的值。如果使用多个车载充电器，则不得超过触摸电流限制的比例值。

The measurement shall be repeated with the polarity of the supply voltage reversed provided this is applicable to the particular external electric power supply, see the polarity reversal switch in Figure "Measurement setup for touch current".
如果适用于特定的外部电源，应在电源电压极性反转的情况下重复测量，参见图“触摸电流测量设置”中的极性反转开关。

Following each single test, the original operating status of the on-board charger shall be reestablished without any faults or consequential damage.
每次测试后，车载充电器的原始运行状态应在没有任何故障或相应损坏的情况下重新建立。

Couplings
联轴器
The coupling capacitances between AC power supply circuit and DC HV circuit in the on-board charger shall be determined by measurement according to the following requirements: 
车载充电器中交流电源电路和DC高压电路之间的耦合电容应根据以下要求通过测量确定: 

· In addition to the connection to the external electric power supply, an AC test voltage shall be coupled at the connection of the DC HV circuit.
除了与外部电源的连接外，交流测试电压应耦合在DC高压电路的连接处。

· The AC test voltage shall be coupled in sequence between PE and the DC potentials.
交流测试电压应依次耦合在聚乙烯和DC电位之间。

· The peak value of the AC test voltage shall be 0,5 x (50 %) the maximum operating voltage in accordance with Table "HV voltage ranges".
根据表“高压电压范围”，交流测试电压的峰值应为最大工作电压的0.5倍(50 %)。
· The frequency of the AC test voltage shall be varied between 40 Hz and 20 kHz.
交流测试电压的频率应在40 Hz和20 kHz之间变化。

The determined couplings shall be measured explicitly for the frequencies of 50 Hz and 60 Hz.
应明确测量50Hz和60Hz频率下确定的耦合。

The determined couplings shall be documented and reported by the supplier to the OEM.
供应商应记录并向原始设备制造商报告确定的联轴器。

End of main document
主文档的结尾
#####

11 Annex A (informative)

11附件A(参考来源)

Bibliographic references (LV123-1511)
书目参考(LV123-1511)

Bibliographic references to standards, regulations or legal regulations are listed below.Some references to standards that are not used in the text of this document have been included for informational purposes.
标准、法规或法律法规的参考条目如下。本文件文本中未使用的一些标准参考资料也已包含在内，以供参考。

The listing of legal regulations or similar regulations does not claim to be complete or fully up to date and serves only to provide supplementary information.
法律法规或类似法规的列表并不代表是完整的或完全是最新的，仅用于提供补充信息。

Note: The standards for the external electric power supply connection on the vehicle side are listed in a separate sub-section.
注意：车辆侧外部电源连接的标准在单独的小节中列出。

11.1 International references (LV123-28)

11.1国际参考文献(LV123-28)

LV123-2248 ECE-R12

Regulation No. 12
条例12

Uniform Provisions Concerning the Approval of Vehicles with regard to the Protection of the Driver against the Steering Mechanism in the Event of Impact
关于在发生碰撞时保护驾驶员免受转向机构影响的车辆认证的统一规定

LV123-2311 Note: German edition: ECE-R12
LV123-2311注: 德语版: ECE-R12

Regelung Nr. 12

Einheitliche Bedingungen für die Genehmigung der Kraftfahrzeuge hinsichtlich des Schutzes des Fahrzeugführers vor der Lenkanlage bei einem Aufprall

LV123-2058 ECE-R94

Regulation No. 94
第94号条例

Uniform Provisions Concerning the Approval of Vehicles with regard to the Protection of the Occupants in the Event of a Frontal Crash
关于正面碰撞时保护乘员的车辆认证的统一规定

LV123-2312 Note: German edition: ECE-R94
LV123-2312注: 德文版: ECE-R94

Regelung Nr. 94

Einheitliche Bedingungen für die Genehmigung der Kraftfahrzeuge hinsichtlich des Schutzes der Insassen bei einem Frontalaufprall

LV123-2059 ECE-R95

Regulation No. 95
第95号条例

Uniform Provisions Concerning the Approval of Vehicles with regard to the Protection of the Occupants in the Event of a Lateral Collision
关于在发生横向碰撞时保护乘员的车辆认证的统一规定

LV123-2313 Note: German edition: ECE-R95
LV123-2313  注:  德文版: ECE-R95

Regelung Nr. R95

Einheitliche Bedingungen für die Genehmigung der Kraftfahrzeuge hinsichtlich des Schutzes der Insassen bei einem Seitenaufprall

LV123-29 ECE-R100

Regulation No. 100
第100号条例

Uniform Provisions Concerning the Approval of Vehicles with Regard to Specific Requirements for the Electric Powertrain
关于批准车辆对电力传动系具体要求的统一规定

LV123-2314 Note: German edition: ECE-R100
LV123-2314注: 德文版: ECE-R100

Regelung Nr. 100

Einheitliche Bedingungen für die Genehmigung der Fahrzeuge hinsichtlich der besonderen Anforderungen an den Elektroantrieb

LV123-2062 IEC 60445

Basic and safety principles for man-machine interface, marking and identification - Identification of equipment terminals, conductor terminations and conductors
人机界面、标记和识别的基本和安全原则、设备终端、导体终端和导体的识别

LV123-2315 Note: German edition: DIN EN 60445
LV123-2315注: 德文版: 德国工业标准EN 60445

Grund- und Sicherheitsregeln für die Mensch-Maschine-Schnittstelle Kennzeichnung von Anschlüssen elektrischer Betriebsmittel, angeschlossenen Leiterenden und Leitern

LV123-2316 IEC 60747 (all parts)
LV123-2316 IEC 60747(所有零件)

Discrete semiconductor devices and integrated circuits
分立半导体器件和集成电路

LV123-2317 Note: German edition: DIN EN 60747 (alle Teile)
注: 德文版本: 德国标准EN 60747

Einzel-Halbleiterbauelemente und integrierte Schaltungen

LV123-1533 IEC 60950-1

Information technology equipment - Safety - Part 1: General requirements
信息技术设备.安全性.第1部分: 一般要求

LV123-2318 Note: German edition: DIN EN 60950-1
LV123-2318注: 德文版: 德国工业标准EN 60950-1

Einrichtungen der Informationstechnik - Sicherheit - Teil 1: Allgemeine Anforderungen

LV123-2319 IEC 60990

Methods of measurement of touch current and protective conductor current
触摸电流和保护导体电流的测量方法

LV123-2320 Note: German edition: DIN EN 60990
LV123-2320注: 德文版: 德国工业标准EN 60990

Verfahren zur Messung von Berührstrom und Schutzleiterstrom

LV123-2322 IEC/FDIS 62638: 2013-03

Recurrent test and test after repair of electrical equipment
电气设备修理后的反复试验和测试

LV123-2323 IEC 61558 (all parts)
LV123-2323 IEC 61558(所有零件)

Safety of power transformers, power supplies, reactors and similar products
电力变压器、电源、电抗器和类似产品的安全

LV123-2324 Note: German edition: DIN EN 61558 (alle Teile)
LV123-2324注: 德语版: DIN EN 61558 (alle Teile)

Sicherheit von Transformatoren, Netzgeräten, Drosseln und dergleichen

LV123-2325 IECQ

IEC quality assessment system for electronic components (IECQ system)
IEC电子元器件质量评估系统（IECQ系统）

LV123-2063 ISO 2575

Road vehicles - Symbols for controls, indicators and tell-tales
道路车辆 - 控制，指示器和告示的符号

LV123-33 ISO 3864-1

Graphical Symbols - Safety Colors and Safety Signs - Part 1: Design Principles for Safety Signs in Workplaces and Public Areas
图形符号.安全颜色和安全标志.第1部分: 工作场所和公共区域安全标志的设计原则

LV123-34 ISO 3864-2

Graphical Symbols - Safety Colors and Safety Signs - Part 2: Design Principles for Product Safety Labels
图形符号.安全颜色和安全标志.第2部分: 产品安全标签的设计原则

LV123-2326 Note: German edition: DIN ISO 3864-2
注意: 德国版: DIN ISO 3864-2

Graphische Symbole - Sicherheitsfarben und Sicherheitszeichen - Teil 2: Gestaltungsgrundlagen für Sicherheitsschilder zur Anwendung auf Produkten

LV123-35 ISO 6469-1

Electrically propelled road vehicles - Safety specifications
电动道路车辆-安全规格

Part 1: On-board rechargeable energy storage system (RESS)
第1部分：车载可充电储能系统（RESS）

LV123-36 ISO 6469-2

Electrically propelled road vehicles - Safety specifications
电动道路车辆-安全规格

Part 2: Vehicle operational safety means and protection against failures
第2部分：车辆操作安全装置和防止故障保护装置

LV123-37 ISO 6469-3

Electrically propelled road vehicles - Safety specifications Part 3: Protection of persons against electric shock
电动道路车辆-安全规范   第3部分：保护人员免受电击

LV123-2064 ISO/DIS 6469-4: 2013-02

Electrically propelled road vehicles - Safety specifications - Part 4: Post crash electrical safety requirements
电动道路车辆-安全规范  第4部分：碰撞后电气安全要求

LV123-38 ISO 6722 (all parts)
LV123-38 ISO6722(所有零件)

Road vehicles - 60 V and 600 V single-core cables
道路车辆-60 V和600 V单芯电缆

LV123-39 ISO 7000

Graphical symbols for use on equipment - Index and synopsis
设备上使用的图形符号 - 索引和概要

LV123-2327 Note: German edition: DIN ISO 7000
LV123-2327注: 德国版: 德国工业标准ISO 7000

Graphische Symbole auf Einrichtungen - Index und Übersicht

LV123-40 ISO 8713

Electrically propelled road vehicles - Vocabulary
电动道路车辆 - 术语

LV123-2249 ISO 8820 (all parts)
LV123-2249 ISO8820(所有零件)

Road vehicles - Fuse-links
道路车辆 - 保险丝链接

LV123-2328 Note: German edition: DIN ISO 8820 (alle Teile)
LV123-2328注：德文版：DIN ISO 8820（alle Teile）

Straßenfahrzeuge - Sicherungseinsätze

LV123-2065 ISO 12405-1

Electrically propelled road vehicles - Test specification for lithium-ion traction battery packs and systems - Part 1: High-power applications
电动道路车辆-锂离子牵引电池组和系统的试验规范  第1部分：大功率应用

LV123-2066 ISO 12405-2

Electrically propelled road vehicles - Test specification for lithium-ion traction battery packs and systems - Part 1: High-energy applications
电动道路车辆.锂离子牵引电池组和系统的试验规范.第1部分: 高能应用

LV123-2067 ISO/FDIS 12405-3: 2014-01

Electrically propelled road vehicles - Test specification for lithium-ion traction battery packs and systems - Part 3: Safety performance requirements
电动道路车辆-锂离子牵引电池组和系统的试验规范 第3部分: 安全性能要求

LV123-41 ISO 14572

Road vehicles - Round, sheathed, 60 V and 600 V screened and unscreened single- or multi-core sheathed cables - Test methods and requirements for basic and high performance cables
道路车辆.圆形、铠装、60 V和600 V屏蔽和非屏蔽单芯或多芯铠装电缆-基本和高性能电缆的试验方法和要求

LV123-42 ISO 16750 (all parts)
LV123-42 ISO 16750(所有零件)

Road vehicles - Environmental conditions and testing for electrical and electronic equipment
道路车辆.电气和电子设备的环境条件和试验

LV123-46

Standards for the external electric power supply connection on the vehicle side
车辆侧外部电源连接标准
LV123-47 IEC 61851-1

Electric vehicle conductive charging system - Part 1: General requirements
电动车辆导电充电系统.第1部分: 一般要求

LV123-2329 Note: German edition: DIN EN 61851-1
注意: 德文版本: DIN EN 61851-1

Elektrische Ausrüstung von Elektro-Straßenfahrzeugen - Konduktive Ladesysteme für Elektrofahrzeuge - Teil 1: Allgemeine Anforderungen

LV123-48 IEC 61851-21

Electric vehicle conductive charging system - Part 2-1: Electric vehicle requirements for conductive connection to an A.C./D.C. supply
电动车辆导电充电系统.第2-1部分: 电动车辆对交流/直流电源导电连接的要求

LV123-2330 Note: German edition: DIN EN 61851-21
注意: 德文版本: DIN EN 61851-21

Elektrische Ausrüstung von Elektro-Straßenfahrzeugen - Konduktive Ladesysteme für Elektrofahrzeuge - Teil 2-1: Anforderung eines Elektrofahrzeugs für konduktive Verbindung an AC/DC-Versorgung

LV123-49 IEC 61851-22

Electric vehicle conductive charging system - Part 2-2: AC electric vehicle charging station
电动汽车导电充电系统 第2-2部分: 交流电动汽车充电站

LV123-2331 Note: German edition: DIN EN 61851-22
注意: 德文版本: DIN EN 61851-22

Elektrische Ausrüstung von Elektro-Straßenfahrzeugen - Konduktive Ladesysteme für Elektrofahrzeuge - Teil 2-2: Wechselstrom-Ladestation für Elektrofahrzeuge

LV123-2068 IEC/FDIS 61851-23: 2013-11

Electric vehicle conductive charging system - Part 2-3: D.C. electric vehicle charging station
电动汽车导电充电系统.第2-3部分: 直流电动汽车充电站

LV123-50 IEC 62196-1

Plugs, socket-outlets, vehicle couplers and vehicle inlets - Conductive charging of electric vehicles - Part 1: General requirements
插头、插座、车辆耦合器和车辆入口.电动车辆的导电充电.第1部分: 一般要求

LV123-2332 Note: German edition: DIN EN 62196-1
LV123-2332注: 德文版: 德国工业标准EN 62196-1

Stecker, Steckdosen, Fahrzeugkupplungen und Fahrzeugstecker - Konduktives Laden von Elektrofahrzeugen - Teil 1: Allgemeine Anforderungen

LV123-2069 IEC 62196-2

Plugs, socket-outlets, vehicle couplers and vehicle inlets - Conductive charging of electric vehicles - Part 2: Dimensional compatibility and interchangeability requirements for a.c. pin and contact-tube accessories
插头，插座，车辆耦合器和车辆入口-电动车辆的导电充电。第2部分：交流电的车辆的尺寸兼容性和互换性要求。针和接触管配件

LV123-2333 Note: German edition: DIN EN 62196-2
注意: 德文版本: 德国工业标准EN 62196-2

Stecker, Steckdosen, Fahrzeugkupplungen und Fahrzeugstecker - Konduktives Laden von Elektrofahrzeugen - Teil 2: Anforderungen und Hauptmaße für die Kompatibilität und Austauschbarkeit von Stift- und Buchsensteckvorrichtungen für Wechselstrom

LV123-2070 IEC/CDV 62196-3: 2013-01
IEC/CDV 62196-3: 2013-01

Plugs, socket-outlets, vehicle couplers and vehicle inlets - Conductive charging of electric vehicles - Part 3: Dimensional compatibility and interchangeability requirements for dedicated d.c. and combined a.c./d.c. pin and contact tube vehicle couplers
插头，插座，车辆耦合器和车辆入口 - 电动车辆的导电充电 - 第3部分：专用直插式的尺寸兼容性和互换性要求并结合了a.c./d.c。销和接触管车辆耦合器

LV123-2250 IEC/TS 62763

Pilot function through a control pilot circuit using PWM modulation and a control pilot wire
通过使用脉宽调制调制和控制导频线的控制导频电路实现导频功能

LV123-2334 ISO 15118-1

Road vehicles - Vehicle to grid communication interface - Part 1: General information and use-case definition
道路车辆.车辆到网格通信接口.第1部分: 一般信息和用例定义

LV123-2071 ISO/DIS 17409: 2013-09

Electrically propelled road vehicles - Connection to an external electric power supply -
电动道路车辆.与外部电源的连接

Safety requirements
安全要求

11.2 References USA, Canada (LV123-52)

11.2 参考美国、加拿大(LV123-52)

LV123-53 ANSI Z535.3

American National Standards Institute.Criteria for safety symbols
美国国家标准研究所。安全符号标准

LV123-2335 CMVSS 305

Transport Canada, Motor Vehicle Safety Standard No. 305 Electrolyte Spillage and Electrical Shock Protection
加拿大交通部，机动车安全标准第305号电解液溢出和电击防护

LV123-54 FMVSS 305

U.S. Federal Motor Vehicle Safety Standard No. 305
美国联邦机动车安全标准第305号

Electric-Powered Vehicles: Electrolyte Spillage and Electrical Shock Protection
电动汽车: 电解液溢出和电击防护

LV123-55 SAE J1654

Unshielded High Voltage Primary Cable
无屏蔽高压主电缆

LV123-56 SAE J1673

High Voltage Automotive Wiring Assembly Design
高压汽车布线组件设计

LV123-57 SAE J1715

Hybrid Electric Vehicle (HEV) & Electric Vehicle (EV) Terminology
混合动力电动汽车和电动汽车术语

LV123-58 SAE J1742

Connections for High Voltage On-Board Vehicle Electrical Wiring Harnesses - Test Methods and General Performance Requirements
高压车载电气线束的连接.试验方法和一般性能要求

LV123-59 SAE J1766

Recommended Practice for Electric and Hybrid Electric Vehicle Battery Systems Crash Integrity Testing
电动和混合动力电动车辆电池系统碰撞完整性测试的推荐实施规程

LV123-60 SAE J2344

Guidelines for Electric Vehicle Safety
电动汽车安全指南

LV123-2336 SAE J2501

Round, Screened and Unscreened, 60 V and 600 V Multi-Core Sheathed Cables
圆形、屏蔽和非屏蔽60 V和600 V多芯铠装电缆

LV123-61 SAE J2464

Electric and Hybrid Electric Vehicle Rechargeable Energy Storage System (RESS) Safety and Abuse Testing
电动和混合动力电动汽车充电储能系统(RESS)安全和滥用测试

LV123-62 SAE J2578

Recommended Practice for General Fuel Cell Vehicle Safety
通用燃料电池汽车安全推荐实施规程

LV123-2337 SAE J2929

Safety Standard for Electric and Hybrid Vehicle Propulsion Battery Systems Utilizing Lithium-based Rechargeable Cells
使用锂基可充电电池的电动和混合动力车辆推进电池系统的安全标准

LV123-63 TP-305-01

U.S. Department of Transportation, National Highway Traffic Safety Administration, Laboratory Test Procedure for FMVSS 305, Electric Powered Vehicles: Electrolyte Spillage and Electrical Shock Protection
美国交通部，国家公路交通安全管理局，FMVSS 305实验室测试程序，电动车辆: 电解液溢出和电击防护

LV123-64

Standards for the external electric power supply connection on the vehicle side
车辆侧外部电源连接标准
LV123-65 SAE J1772

SAE Electric Vehicle and Plug in Hybrid Electric Vehicle Conductive Charge Coupler
SAE电动汽车和插电式混合动力电动汽车导电充电耦合器

LV123-2338 UL 2202

Electric vehicle (EV) charging system equipment
电动汽车充电系统设备

LV123-2072 UL 2231 (all parts)
LV123-2072 UL 2231(所有零件)

Personnel protection systems for electric vehicle (EV) supply circuits
电动汽车供电电路的人员保护系统

LV123-2385 UL 2251

Plugs, receptacles, and couplers for electric vehicles
电动车辆的插头、插座和耦合器

LV123-2386 UL 2594

Electric vehicle (EV) supply equipment
电动汽车充电系统设备

11.3 References Japan (LV123-66)

11.3参考日本(LV123-66)

LV123-2366 Agreement Regulation No. 100 see ECE-R100
第100号协议条例见欧洲经委会-R100

LV123-69 Attachment 111
LV123-69附件111

Technical Standard for Protection of Occupants against High Voltage after Collision in Electric Vehicles, Hybrid Electric Vehicles and Fuel Cell Vehicles
电动汽车、混合动力汽车和燃料电池汽车碰撞后乘员高压保护技术标准

LV123-2339 TRIAS 17(2) J111(2)

Test for Protection of Occupants against High Voltage in Electric Vehicles, Hybrid Electric Vehicles and Fuel Cell Vehicles after Collision
电动汽车、混合动力汽车和燃料电池汽车碰撞后乘员高压保护技术标准

LV123-2340 TRIAS 17(2)-R012

Test for Protection of Occupants against High Voltage after Frontal Collision (Agreement Regulation No. 12)
正面碰撞后乘员高压保护试验(第12号协议法规)

LV123-2341 TRIAS 17(2)-R094

Test for Protection of Occupants against High Voltage after Offset Frontal Collision (Agreement Regulation No. 94)
偏移正面碰撞后乘员高压保护试验(第94号协议法规)

LV123-2342 TRIAS 17(2)-R095

Test for Protection of Occupants against High Voltage after Lateral Collision (Agreement Regulation No. 95)
横向碰撞后乘员高压保护试验(第95号协议法规)

LV123-2343 TRIAS 17(2)-R100

Test for Protection of Occupants against High Voltage (Agreement Regulation No. 100)
乘员高压保护试验(第100号协议法规)

11.4 References China (LV123-2073)

11.4参考中国(LV123-2073)

LV123-2344 CNCA-02C-023

Rules for the Implementation of Compulsory Certification of Motor Vehicles
机动车强制认证实施细则

LV123-2345 GB/T 4094.2

Motor vehicles - Symbols for controls, indicators and tell-tales
机动车辆.控制、指示器和信号装置的符号

LV123-2346 GB/T 18384.1

Electric Vehicles - Safety Specifications Part 1: On-board Energy Storage
电动车辆.安全规范第1部分: 车载能量存储

LV123-2347 GB/T 18384.2

Electric Vehicles - Safety Specifications
电动车辆—安全规范

Part 2: Functional Safety Means and Protection against Failures
第2部分: 功能安全手段和故障防护

LV123-2348 GB/T 18384.3

Electric Vehicles - Safety Specifications
电动车辆.安全规范

Part 3: Protection of Persons against Electric Hazards
第3部分: 保护人员免受电气危害

LV123-2349 GB/T 18488.1

The electrical machines and controllers for electric vehicles - Part 1: General specification
电动车辆用电机和控制器.第1部分: 一般规范

LV123-2350 GB/T 18488.2

The electrical machines and controllers for electric vehicles - Part 2: Test methods
电动车辆用电机和控制器.第2部分: 试验方法

LV123-2351 GB/T 19596

Terminology of Electric Vehicles
电动汽车术语

LV123-2352 GB/T 19751

Hybrid Electric Vehicles - Safety Specifications
混合动力电动汽车.安全规范

LV123-2353 GB/T 24347

The DC/DC Converter for Electric Vehicles
电动汽车用DC/DC转换器

LV123-2354 GB/T 24548

Fuel cell electric vehicles - Terminology
燃料电池电动汽车.术语

LV123-2355 GB/T 24549

Fuel cell electric vehicles - Safety requirements
燃料电池电动汽车.安全要求

LV123-2356 GB/T 25087

Road vehicles - Round, screened and unscreened 60 V and 600 V multi-core sheathed cables
道路车辆.圆形、屏蔽和非屏蔽60 V和600 V多芯铠装电缆

LV123-2357 QC/T 743

Lithium-ion Batteries for Electric Vehicles
电动汽车用锂离子电池

LV123-2075 Standards for the external electric power supply connection on the vehicle side
LV123-2075车辆侧外部电源连接标准
LV123-2358 GB/T 18487.1

Electric vehicle conductive charging system Part 1: General requirements
电动汽车导电充电系统第1部分: 一般要求

LV123-2076 GB/T 18487.2

Electric vehicle conductive charging system - Electric vehicles requirements for conductive connection to an A.C./D.C. supply
电动车辆导电充电系统.电动车辆对交流/直流电源导电连接的要求

LV123-2359 GB/T 18487.3

Electric vehicle conductive charging system
电动汽车导电充电系统

A.C. /D.C. Electric vehicle charging station
交流/直流电动汽车充电站

LV123-2360 GB/T 20234.1

Connection set of conductive charging for electric vehicles - Part 1: General requirements
电动车辆导电充电的连接装置.第1部分: 一般要求

LV123-2361 GB/T 20234.2

Connection set for conductive charging of electric vehicles - Part 2: AC Charging coupler
电动车辆导电充电用连接装置.第2部分: 交流充电耦合器

LV123-2362 GB/T 20234.3

Connection set of conductive charging for electric vehicles - Part 3: DC Charging coupler
电动汽车导电充电连接装置.第3部分: DC充电耦合器

LV123-2363 QC/T 895

On-board Conductive Charger for Electric Vehicles
电动汽车车载导电充电器

11.5 References Korea (LV123-2364)

11.5参考韩国(LV123-2364)

2365 KMVSS Art. 18-2, 18-3, 91

Regulations for Motor Vehicle Safety Standards - Electric vehicles
机动车安全标准条例-电动车辆

11.6 References Germany (LV123-70)

11.6参考德国(LV123-70)

LV123-2077 DIN VDE 0100-722

Low voltage electrical installations -
低压电气装置-

Part 7-722: Requirements for special installations or locations - Supply of electric vehicles
第7-722部分: 特殊装置或位置的要求-电动车辆的供应

LV123-2078 DIN 72551-7

Road vehicles - Low-voltage cables
道路车辆.低压电缆

Part 7: Colours and colour marking of low-voltage cables
第7部分: 低压电缆的颜色和颜色标记

End of Annex A
附件一的结尾
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