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Foreword

This Japanese Industrial Standard has been established by the Minister
of Economy, Trade and Industry through deliberations at the Japanese
Industrial Standards Committee according to the proposal for establish-
ment of Japanese Industrial Standard submitted by The Japan Electrical
Manufacturers’ Association (JEMA)/Japanese Standards Association
(JSA) with a draft being attached, based on the provision of Article 12,
paragraph (1) of the Industrial Standardization Act. This Standard re-
places JIS C 4412-1 : 2014 and JIS C 4412-2 : 2019, which have been
withdrawn.

This JIS document is protected by the Copyright Act.

Attention is drawn to the possibility that some parts of this Standard
may conflict with patent rights, published patent application or utility
model rights. The relevant Minister and the Japanese Industrial Stand-
ards Committee are not responsible for identifying any of such patent
rights, published patent application or utility model rights.
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JAPANESE INDUSTRIAL STANDARD JIS C 4412 : 2021

Safety requirements for electric energy storage equipment

Introduction

This Japanese Industrial Standard has been prepared based on IEC 62909-1 : 2017,
Edition 1; this Standard derives only the safety requirements of storage systems from
the said IEC while changing some of the technical contents in consideration of the local
condition of power distribution in Japan.

Annex JA and Annex JB are unique to JIS and not given in the corresponding In-
ternational Standard. The vertical lines on both sides and dotted underlines indicate
changes from the corresponding International Standard. A list of modifications with
the explanations is given in Annex JC.

1 Scope

loading apparatuses in equipment in the event of the equipment having a power failure,

This Standard is used together with JIS C 62477-1 : 2017. In applying the cited parts
of JIS C 62477-1 : 2017 in this Standard, the term “PECS” shall be replaced with “en-

This Standard does not cover uninterruptible power supply systems, which fall un-
der the scope of JIS C 4411 (all parts).
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NOTE 4 The International Standard corresponding to this Standard and the sym-
bol of degree of correspondence are as follows.

IEC 62909-1 : 2017 Bi-directional grid-connected power converters —
Part 1 General requirements (MOD)

In addition, symbols which denote the degree of correspondence in the
contents between the relevant International Standard and JIS are IDT
(identical), MOD (modified), and NEQ (not equivalent) according to
ISO/IEC Guide 21-1.

2 Normative references

Part or all of the provisions of the following standards, through reference in this text,
constitute provisions of this Standard. The most recent editions of the standards (in-
cluding amendments) indicated below shall be applied.

JIS C 62477-1: 2017 Safety requirements for power electronic converter systems
and equipment — Part 1 - General

NOTE Normative reference in the corresponding International Standard : IEC
62477-1 + AMD1 : 2006 Safety requirements for power electronic con-
verter systems and equipment — Part 1 - General

3 Terms and definitions

For the purpose of this Standard, the following terms and definitions, and those giv-
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Low-voltage ettt -
distribution ! Scope of this Standard 5
system
Stand-alone

energy storage system

Semiconductor power
converter

Distribution
board

Storage battery

Output

v

Loading

apparatus

Note @ In the case of a lithium secondary battery, it includes a battery-management unit.

Figure 0A Schematic diagram of stand-alone system
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Scope of this Standard

Grid connection
energy storage system

Semiconductor power
converter

Storage battery @

Input/output
terminal

Grid connection pro-
tection device

Commercial power grid

Parallel-off
point

AC output

,
/
e

a)

N

Schematic diagram of grid connection system having parallel-off point outside energy
storage system (example of AC input/output)

Scope of this Standard
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Full document detail

In the case of a lithium secondary battery, it includes a battery-management unit.

Figure 0B Schematic diagram of grid connection system

s: JIS C 4412-2021

b) Schematic diagram of grid connection system having parallel-off point inside energy stor-
age system (example of AC input/output)
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4 Protection against hazards

4.1 General

4.2 Single fault conditions and abnormal operating conditions
The requirements in 4.2 of JIS C 62477-1 : 2017 shall apply.
4.3 Short circuit and overload protection

4.3.1 General

4.3.2 Specification of input short circuit withstand strength and output short circuit
current ability

4.3.2.1 General
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The requirements in 4.3.2.1 of JIS C 62477-1 : 2017 shall apply.

4.3.2.2 Conditional short circuit current (I.) rating on input ports

4.3.2.4 Combined input and output ports

The requirements in 4.3.2.4 of JIS C 62477-1 : 2017 shall apply.
4.3.3 Short circuit coordination (backup protection)

The requirements in 4.3.3 of JIS C 62477-1 : 2017 shall apply.
4.3.4 Protection by several devices

The requirements in 4.3.4 of JIS C 62477-1 : 2017 shall apply.
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4.4 Protection against electric shock
4.4.1 General

The requirements in 4.4.1 of JIS C 62477-1 : 2017 shall apply.
4.4.2 Decisive voltage class
4.4.2.1 General

The requirements in 4.4.2.1 of JIS C 62477-1 : 2017 shall apply.
4.4.2.2 Determination of decisive voltage class
4.4.2.2.1 General

The requirements in 4.4.2.2.1 of JIS C 62477-1 : 2017 shall apply.

4.4.2.2.2 Selection tables for contact area and skin humidity condition

4.4.2.2.3 Limits of the working voltage for the DVC

The requirements in 4.4.2.2.3 of JIS C 62477-1 : 2017 shall apply.
4.4.2.3 Requirements for protection against electric shock

The requirements in 4.4.2.3 of JIS C 62477-1 : 2017 shall apply.
4.4.3 Means for basic protection
4.4.3.1 General

The requirements in 4.4.3.1 of JIS C 62477-1 : 2017 shall apply.
4.4.3.2 Protection by means of basic insulation of live parts

The requirements in 4.4.3.2 of JIS C 62477-1 : 2017 shall apply.

4.4.3.3 Protection by means of enclosures or barriers

Documents

PROTECTED BY COPYRIGHT Document Sharing Hub

Full document details: JIS C 4412-2021


http://www.avadocuments.com/doc/jis-c-4412-2021
http://www.avadocuments.com/doc/jis-c-4412-2021

10
C 44122021

4.4.3.4 Protection by limitation of touch current and electric charge
The requirements in 4.4.3.4 of JIS C 62477-1 : 2017 shall apply.
4.4.3.5 Protection by limitation of voltage
The requirements in 4.4.3.5 of JIS C 62477-1 : 2017 shall apply.
4.4.4 Means for fault protection
4.4.41 General
The requirements in 4.4.4.1 of JIS C 62477-1 : 2017 shall apply.
4.4.4.2 Protective equipotential bonding
4.4.42.1 General

4.4.4.2.2 Rating of protective equipotential bonding

The requirements in 4.4.4.2.2 of JIS C 62477-1 : 2017 shall apply.
4.4.4.3 Protective earthing conductor
4.4.4.3.1 General

The requirements in 4.4.4.3.1 of JIS C 62477-1 : 2017 shall apply.

4.4.4.3.2 Means of connection for protective earthing conductor
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The requirements in 4.4.4.3.2 of JIS C 62477-1 : 2017 shall apply.
4.4.4.3.3 Touch current in case of failure of protective earthing conductor

The requirements in 4.4.4.3.3 of JIS C 62477-1 : 2017 shall apply.
4.4.4.4 Automatic disconnection of supply

The requirements in 4.4.4.4 of JIS C 62477-1 : 2017 shall apply.
4.4.4.5 Supplementary insulation

The requirements in 4.4.4.5 of JIS C 62477-1 : 2017 shall apply.
4.4.4.6 Simple separation between circuits

The requirements in 4.4.4.6 of JIS C 62477-1 : 2017 shall apply.
4.4.4.7 Electrically protective screening

The requirements in 4.4.4.7 of JIS C 62477-1 : 2017 shall apply.
4.4.5 Enhanced protection
4.4.5.1 General

The requirements in 4.4.5.1 of JIS C 62477-1 : 2017 shall apply.
4.4.5.2 Reinforced insulation

The requirements in 4.4.5.2 of JIS C 62477-1 : 2017 shall apply.
4.4.5.3 Protective separation between circuits

The requirements in 4.4.5.3 of JIS C 62477-1 : 2017 shall apply.
4.4.5.4 Protection by means of protective impedance

The requirements in 4.4.5.4 of JIS C 62477-1 : 2017 shall apply.
4.4.6 Protective measures
4.4.6.1 General

The requirements in 4.4.6.1 of JIS C 62477-1 : 2017 shall apply.
4.4.6.2 Protective measures for protective class I equipment

The requirements in 4.4.6.2 of JIS C 62477-1 : 2017 shall apply.
4.4.6.3 Protective measures for protective class II equipment

The requirements in 4.4.6.3 of JIS C 62477-1 : 2017 shall apply.
4.4.6.4 Protective measures for protective class III equipment
4.4.6.4.1 General

The requirements in 4.4.6.4.1 of JIS C 62477-1 : 2017 shall apply.
4.4.6.4.2 Protective measures for protective class III PELV equipment

The requirements in 4.4.6.4.2 of JIS C 62477-1 : 2017 shall apply.
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4.4.7 Insulation
4.4.7.1 General
4.4.7.1.1 Influencing factors

The requirements in 4.4.7.1.1 of JIS C 62477-1 : 2017 shall apply.
4.4.7.1.2 Pollution degree

The requirements in 4.4.7.1.2 of JIS C 62477-1 : 2017 shall apply.
4.4.7.1.3 Overvoltage category (OVC)

Table 0A Overvoltage categories

Rated output current (RMS) Overvoltage category @
A
1<16 II
16<1<75 11
75 <1<400 II
400 < 1<500 111
500 </ 111

NOTE In general, the OVC to which the critical load is subjected is that of the input of the
energy storage system. This can be reduced through overvoltage reduction tech-
niques (see Annex I of JIS C 62477-1 : 2017).

Note @ The OVCs specified represent those of typical installations in accordance with
4.4.7.1.3. Different OVC can apply under special conditions (see Annex I of JIS C
62477-1: 2017).

4.4.7.1.4 Supply system earthing
The requirements in 4.4.7.1.4 of JIS C 62477-1 : 2017 shall apply.
4.4.7.1.5 Determination of impulse withstand voltage and temporary overvoltage

The requirements in 4.4.7.1.5 of JIS C 62477-1 : 2017 shall apply.
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4.4.7.1.6 Determination of the system voltage
4.4.7.1.6.1 For mains supply

The requirements in 4.4.7.1.6.1 of JIS C 62477-1 : 2017 shall apply.
4.4.7.1.6.2 For non-mains supply

The requirements in 4.4.7.1.6.2 of JIS C 62477-1 : 2017 shall apply.
4.4.7.1.7 Components bridging insulation

The requirements in 4.4.7.1.7 of JIS C 62477-1 : 2017 shall apply.
4.4.7.2 Insulation to the surroundings
4.4.7.2.1 General

The requirements in 4.4.7.2.1 of JIS C 62477-1 : 2017 shall apply.
4.4.7.2.2 Circuits connected to mains supply

The requirements in 4.4.7.2.2 of JIS C 62477-1 : 2017 shall apply.
4.4.7.2.3 Circuits connected to non-mains supply

The requirements in 4.4.7.2.3 of JIS C 62477-1 : 2017 shall apply.
4.4.7.2.4 Insulation between circuits

The requirements in 4.4.7.2.4 of JIS C 62477-1 : 2017 shall apply.
4.4.7.3 Functional insulation

The requirements in 4.4.7.3 of JIS C 62477-1 : 2017 shall apply.
4.4.7.4 Clearance distances
4.4.7.4.1 Determination

The requirements in 4.4.7.4.1 of JIS C 62477-1 : 2017 shall apply.
4.4.7.4.2 Electric field homogeneity

The requirements in 4.4.7.4.2 of JIS C 62477-1 : 2017 shall apply.
4.4.7.4.3 Clearance to conductive enclosures

The requirements in 4.4.7.4.3 of JIS C 62477-1 : 2017 shall apply.
4.4.7.5 Creepage distances
4.4.7.5.1 Insulating material groups

The requirements in 4.4.7.5.1 of JIS C 62477-1 : 2017 shall apply.
4.4.7.5.2 Determination

The requirements in 4.4.7.5.2 of JIS C 62477-1 : 2017 shall apply.
4.4.7.6 Coating

The requirements in 4.4.7.6 of JIS C 62477-1 : 2017 shall apply.
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4.4.7.7 Printed wiring board spacings for functional insulation

4.4.7.8 Solid insulation
4.4.7.8.1 General
The requirements in 4.4.7.8.1 of JIS C 62477-1 : 2017 shall apply.

4.4.7.8.2 Material requirements

apply.
This test shall be carried out in a thermostat. The temperatures shall be as follows :
(T -7 + Tpe +15)% 2]

where, T: temperature of the relevant part measured under the specified
test conditions

T.my - ambient temperature during the test

Twe ' maximum ambient temperature specified by the manufacturer
or 25 °C, whichever is higher

However, the thermoplastic components supporting hazardous voltage portions in
the primary circuit shall be tested at a temperature of 125 °C or higher.

4.4.7.8.3 Thin sheet or tape material
4.4.7.8.3.1 General

The requirements in 4.4.7.8.3.1 of JIS C 62477-1 : 2017 shall apply.
4.4.7.8.3.2 Material thickness equal to or more than 0.2 mm

The requirements in 4.4.7.8.3.2 of JIS C 62477-1 : 2017 shall apply.
4.4.7.8.3.3 Material thickness less than 0.2 mm

The requirements in 4.4.7.8.3.3 of JIS C 62477-1 : 2017 shall apply.
4.4.7.8.3.4 Compliance

The requirements in 4.4.7.8.3.4 of JIS C 62477-1 : 2017 shall apply.
4.4.7.8.4 Printed wiring boards (PWB)
4.4.7.8.4.1 General

The requirements in 4.4.7.8.4.1 of JIS C 62477-1 : 2017 shall apply.
4.4.7.8.4.2 Use of coating materials
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The requirements in 4.4.7.8.4.2 of JIS C 62477-1 : 2017 shall apply.
4.4.7.8.5 Wound components

The requirements in 4.4.7.8.5 of JIS C 62477-1 : 2017 shall apply.
4.4.7.8.6 Potting materials

The requirements in 4.4.7.8.6 of JIS C 62477-1 : 2017 shall apply.
4.4.7.9 Connection of parts of solid insulation (cemented joints)

The requirements in 4.4.7.9 of JIS C 62477-1 : 2017 shall apply.
4.4.7.10 Requirements for electrical withstand capability
4.4.7.10.1 Basic or supplementary insulation

The requirements in 4.4.7.10.1 of JIS C 62477-1 : 2017 shall apply.
4.4.7.10.2 Double or reinforced insulation

The requirements in 4.4.7.10.2 of JIS C 62477-1 : 2017 shall apply.
4.4.7.11 Insulation requirements above 30 kHz

The requirements in 4.4.7.11 of JIS C 62477-1 : 2017 shall apply.
4.4.8 Compatibility with residual current-operated protective devices (RCD)

The requirements in 4.4.8 of JIS C 62477-1 : 2017 shall apply.
4.4.9 Capacitor discharge

The requirements in 4.4.9 of JIS C 62477-1 : 2017 shall apply.
4.5 Protection against electrical energy hazards
4.5.1 Operator access areas
4.5.1.1 General

The requirements in 4.5.1.1 of JIS C 62477-1 : 2017 shall apply.
4.5.1.2 Determination of hazardous electrical energy level

The requirements in 4.5.1.2 of JIS C 62477-1 : 2017 shall apply.
4.5.2 Service access areas

The requirements in 4.5.2 of JIS C 62477-1 : 2017 shall apply.
4.6 Protection against fire and thermal hazards
4.6.1 Circuits representing a fire hazard

The requirements in 4.6.1 of JIS C 62477-1 : 2017 shall apply.
4.6.2 Components representing a fire hazard
4.6.2.1 General

The requirements in 4.6.2.1 of JIS C 62477-1 : 2017 shall apply.
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