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Foreword 

This translation has been made based on the original Japanese Indus­
trial Standard established by the Minister of Land, Infrastructure, 
Transport and Tourism through deliberations at the Japanese Indus­
trial Standards Committee according to the proposal for establishment of 
Japanese Industrial Standard by Japan Association of Rolling Stock In­
dustries (JAR!) /Japanese Standards Association (JSA) with the draft 
being attached, based on the provision of Article 12 Clause 1 of the In­
dustrial Standardization Law. 

This JIS document is protected by the Copyright Law. 

Attention is drawn to the possibility that some parts of this Standard 
may conflict with a patent right, application for a patent after opening 
to the public, utility model right or application for registration of utility 
model after opening to the public which have technical properties. The 
relevant Minister and the Japanese Industrial Standards Committee 
are not responsible for identifying the patent right, application for a 
patent after opening to the public, utility model right or application for 
registration of utility model after opening to the public which have the 
said technical properties. 

(iii) 
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JAPANESE INDUSTRIAL STANDARD JIS E 5051 : 2009 

Rolling stock -
Protective provisions against electrical hazards 

Introduction 

This Japanese Industrial Standard has been prepared based on the first edition of 
lEe 61991 published in 2000, with some modifications of the technical contents such as 
addition of terms and definitions in response to the actual situation in Japan, deletion 
of tables regarding voltage bands applied only in specific European countries, and ad­
dition of a provision regarding railways of ungrounded rail system. 

The portions with dotted underlines and Annex JA are the matters that are not 
given in the corresponding International Standard. A list of such modifications, along 
with their explanations, is given in Annex JB. 

1 Scope 

This Standard offers a set of rules that are applied in the design and manufacture of 
electrical installations and equipment to be used on rolling stock so as to protect the 
persons from electric shocks. 

This Standard is applicable to vehicles of rail transport systems, road vehicles pow­
ered by an external supply (trolley buses), magnetic levitated vehicles and to the elec­
trical equipment installed in these vehicles. 

This Standard does not apply to 

mine railways in underground mines; 

crane installations, moving platforms and similar transport systems on rails; 

funicular railways; 

temporary constructions. 

Testing of vehicles against the requirements of this Standard is not included. 

NOTE 1 

NOTE 2 

For the relevant tests, see JIS E 4041. 

It is generally accepted that safety depends on human factors, based on 
the normal behaviour of the operators involved, as well as upon techni­
cal factors. For these reasons, this Standard, in several instances, 
leaves a choice to the contracting parties [e.g the user or the purchaser 
and the manufacturer (hereafter referred to as "contracting parties")] 
between the alternatives which consist either in : 

a) the provision of operating rules, regulations and procedures in the 
instruction manual; or in 

b) the application of technical measures such as mechanical or elec-
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trical interlocking devices. 

A list of the cases for which the contracting parties shall reach agree­
ment before signing the contract is included in Annex A. 

NOTE 3 The International Standard corresponding to this Standard and the 
symbol of degree of correspondence are as follows : 

IEC 61991 : 2000 Rallway applications - Rolling stock - Protective 
provisions against electrical hazards (MOD) 

The symbols which denote the degree of correspondence in the con­
tents between JIS and the corresponding International Standard are 
IDT (identical), MOD (modified) and NEQ (not equivalent) according to 
ISO/IEC Guide 21. 

2 Normative references 

The following standards contain provisions which, through reference in this text, 
constitute provisions of this Standard. For standards with the year indication, only the 
editions of the indicated year shall be applied and any revisions (including amend­
ments) made thereafter shall not be applied. For those without the indication of the 
year, the most recent edition (including amendments) shall be applied. 

JIS B 9706-1 Safety of machinery - Indication, marking and actuation - Part 1 : 
Requirements for visual, acoustic and tactlle signals 

NOTE: Corresponding International Standard: lEe 61310-1 Safety of machin­
ery - Indication, marking and actuation - Part 1 : Requirements for 
visual, acoustic and tactile signals (IDT) 

JIS C 0920 Degrees of protection provided by enclosures UP Code} 

NOTE: Corresponding International Standard : lEe 60529 Degrees of protec­
tion provided by enclosures (IP Code) (IDT) 

JIS C 60364-4-41 : 2006 Electrical installations of buildings - Part 4-41 : Protection 
for safety - Protection against electric shock 

NOTE: Corresponding International Standard: lEe 60364-4-41 : 2001 Electri­
cal installations of buildings - Part 4-41 : Protection for safety - Pro­
tection against electric shock (IDT) 

JJS_E_1QQJ ____ R{!jlWJ!yJ'f!lJing§lQqlK_-==_I'Q~~Qylql'y 

JIS E 5004-1 : 2006 Electric equipment for rolling stock - Part 1 : General service 
conditions and general rules 

NOTE: Corresponding International Standard: lEe 60077-1 : 1999 Rallway 
applica tions - Electric equipment for rolling stock - Part 1 : General 
service conditions and general rules (MOD) 

IEC 60364 (all parts) Electrical installations of buildings 

IEC 60439 (all parts) Low-voltage switchgear and controlgear assemblies 
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lEe 60479-1 Effects of current on human beings and livestock - Part 1 : General 
aspects 

lEe 61140 Protection against electric shock - Common aspects for installation and 
equipment 

lEe 62128-1 Railway applications - Fixed installations - Part 1 : Protective 
provisions relating to electrical safety and earthing 

lEe 62128-2 Railway applications - Fixed installations - Part 2 : Protective 
provisions against the effects of stray currents caused by d.c. traction 
systems 

3 Terms and definitions 

For the purposes of this Standard, the terms and definitions in JJS __ E_4_o.o.l __ 0_nd __ th~ 
fQUQ_w_ing apply. For more information relating to definitions of parts of the fixed in­
stallations, refer to lEe 62128-1 and lEe 62128-2 from which these definitions are de­
rived. 

3.1 Terms and definitions concerning persons involved 

3.1.1 skilled person 
person who can judge the work assigned to him and recognize possible dangers on the 
basis of his professional training, knowledge and experience and of his knowledge of 
the relevant requirements 

Q~n~r~UY-, __ ~_R~x~9.n_~iU!.x~g~Qn0_9J~_~~R~xi~nG~,_f9,mjJigxit.Y._w.it.h_~l~~txiG0J_~_9-J~ty'_9,nQ. 
~hjJitY __ tQ_l?X~QiGt_dm].g~x.f?! 

3.1.2 instructed person 
person informed about the tasks assigned to him and about possible dangers involved 
in neglectful behaviour and who, if necessary, has been given a degree of training 

Q~n~r~UY-, __ ~_R~x~9.n_~hQ __ h0~_h~~n_giY~p'_9,_QggX~~_Qf._f?0f~_ty __ tr.9,in..i_nK0nd_~Qxk_j_n~_tX1J~~ 
tj_Q.n~_._ 

NQTE __ : ______ rh~ __ dj.Y.i~_i9.n~ __ 9,~ ___ 9gfinE?_9,_jn __ Q!_l..J __ ~ng __ in __ a.~l~2 __ gx~_JQr __ $gxt.inK_Q1Jt_.thE? 
r_~il~0y. __ g~_thQxiti~~1 ___ mgn~f0_Gtllr~r_$ ___ gncl __ thQ~~ ___ WhQ ___ ~r_~ ___ ~DK0g~_9, ___ in 
m0int_E?_n~D~~_~Qxk_frgm_th~_~~R~Q.t~_QfJ~Dg~1~_9.g~ __ ~n9. __ ~hihtY __ GQnG~xDj_ng 
~1~Q.txi~~lh~~~rg~_-==_th~.Y._dQ_nQ_t_x~Rr~~_~_1}t_~Qt~0J_r.QJ~~ __ tb.~t __ 0x~_~~rtifi~d 
RY-_~R~dfiQ __ QJfi~i0J_9.1J0JifiG0tiQn.px.Q_G~Q.~r~_f?! 

3.1.3 ordinary person 
any person who cannot be defined either as a in 3.1.1 or as in 3.1.2 

3.2 Other terms and definitions 

3.2.1 closed electrical operating area 
any room or location which serves exclusively for the operation of electrical equipment 
and is kept secure by a means appropriate to the voltage and location 

NOTE 1 Access to such areas is permitted only to skilled persons and instructed 
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persons. 

NOTE 2 The definition of closed electrical operating area can be suitable for un­
derfloor or upper roof cabinets. Generally speaking it is any location 
(inside or outside the car body) which is kept secure because of the 
voltage that can assume the equipment inside it. Access to such areas is 
not allowed to ordinary persons. 

3.2.2 contact line 
conductor system for supplying electrical energy to vehicles through current-collecting 
equipment 

3.2.3 contact wire 
electric conductor of an overhead contact line with which the current collectors make 
contact 

3.2.4 direct contact 
contact of persons or livestock with live parts 

3.2.5 earth 
conductive mass of the earth, .QX __ th~ __ ~t~_t~LiJ·LWhi~h __ ~J~<;_tr.i~_~L~_(;n-!jp_nu:mJj_~ __ R~ip.gJ:~QP~. 
n~~t~_9:.Jgjt 

Its electrical potential at any point is conventionally taken as equal to zero. 

3.2.6 electrical operating area 
any room or location which serves primarily for the operation of electrical equipment 
and is normally entered only by skilled persons or instructed persons 

NOTE: The electrical operating area can be any operator's room, machine 
and/or equipment room not specially closed which is kept secure be­
cause of the voltage that can assume the equipment inside the cabinet. 
Access to such areas is not allowed to ordinary persons. 

3.2.7 electric shock 
dangerous physiological effect resulting from the passing of an electric current through 
a human or animal body 

3.2.8 exposed conductive part 
any metallic or other form of conductive material which is not energized except in case 
of failure, and which may be accessible to touch by persons or livestock 

3.2.9 failure 
termination of the ability of an item to perform a required function 

3.2.10 electrical hazard 
condition that can lead to a potential accident or an actual accident 

3.2.11 indirect contact 
contact of persons or livestock with exposed conductive parts which have become live 
under fault conditions 

3.2.12 interlocking device 
device which makes the operation of a switching device dependent upon the position or 
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conductor or conductive part intended to be energized in normal use, including a neu­
tral conductor 

3.2.14 nominal voltage 
voltage by which an installation or part of an installation is designated 

NOTE 1 The voltages are expressed by the value between poles, ripple-free for 
d.c., and by the r.m.s. value between phases for a.c. 

NOTE 2 The actual voltage may differ from the nominal voltage by a quantity 
within permitted tolerances. For further information about traction 
systems supply voltages, ~~~JJ~\Rl~J)AJ?LJlSJ~~.J~QQ~_-J_Qr..JEQJHJeJ5..Q! 

3.2.15 obstacle 
part preventing unintentional direct contact of persons or livestock to any live parts or 
exposed conductive parts, but not preventing direct contact by deliberate action 

3.2.16 power circuit 
circuit carrying the current of the machines and equipment, such as convertors and 
traction motors, which transmit the traction output 

3.2.17 protective bonding 
equipotential connection for protective purposes 

3.2.18 protective conductor 
conductor used for some protective measures for protection against electric shock for 
electrically connecting any of the following parts : 

exposed conductive parts; 

main earthing terminal ; 

earth electrode ; 

earthed point of the source or artificial neutral. 

NQTE __ : ______ Jn __ J.~p.0n~_:?_~ __ r..~ilYJ0Y__~1~~txifi~_~tj_Q)}_~y~t~J)}~ __ ~_:?j)}g __ ir_Qn_YJbg~I:? __ 0nd_jxQJ) 
r~il~2 __ th~ __ r1lnninK_r~il~ __ ~x~_JhE? __ h0~i~_pX_Qt~~_tiy_~ __ ~_Q)}g~_Gt9XJ?! __ ln_th~ __ G0~~ 
9.f_X1JJ!J)_~X ___ tyX~ __ X~ilYJ_~Y_:? ___ ~n~l_l~yit~t~!l_X_~_iJw0y~ __ h~yiD_g __ nQ __ 1?XQtE?_~tiy~ 
~_Q)}g1J_Gt9x_' __ 1?_~xt~ __ Qf_th~iX __ y~hj_Gl~ __ hQgY__th0t __ ~r_~ __ ~~~_1lr..~IY-_g~rtb_~_(l_YJhil~ 
th~ __ l?0_:?~~nK~X~ __ ~X~_g~_ttinK_9.n __ ~:ng_g~ttinK_9.ffJhE? __ tx0i:n __ ~x~_X~K~Xgg_9:._0~ 
th~_J1r..9_t~~th~~ __ <;_Qng1J_Gt9X~! 

4 Classification of voltage bands 

4.1 General principles 

This Standard is based on the maximum supply voltages at which the equipment or 
electrical circuits are subjected. 

The voltages are classified into bands according to the nominal value as shown in 
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table 1. Different installation rules apply to each of these bands. 

NQTE __ : ______ F_Qx_th~_~'I)lt0g~_J?J~Ulg§_gppli~~ljn_Ji).)~1:n~~1_HgJy:'__~tG:, __ ~~~_t~Rl_~ __ ~ __ ~nQ. __ t0ph~ 
Q _ Q( JEC _ (:? J:~_f)J._ 

The power supply of the various circuits installed in railway rolling stock are of dif­
ferent types such as 

batteries; 

transformers ; 

voltage dividers; 

rotating machines ; 

static converters; 

capacitors; 

special sources. 

Table 1 Nominal voltage of each 

Unit: V 

N aminal voltage U 
Band AC DC 

I U:::;25 U:::;60 

II 25 < U:::; 50 60 < U:::; 120 

III 50 < U:::; 1 000 120 < U:::; 1 500 

IV 1000 < U 1500 < U 

4.2 Connections between circuits 

Circuits operating at different nominal voltages connected by power converSIon 
equipment which does not provide a conducting path between them, or circuits which 
are linked only by a connection direct to the vehicle body external to the power conver­
sion circuitry, shall be individually classified at the nominal voltage of each circuit. 

NQTE __ l ____ A_~_i:r_G~_itin~1_!t~__t~g_with_~_tx0n~J9X))J~r_'_gt~!_i_~_in~J1_!g_~_Q._jn_~~_Gh_~_irG~_it~: 

If the conducting paths referred to in this subclause include capacitive or inductive 
connections, whose impedance is low enough to induce hazardous voltages into any 
circuit under either normal or fault conditions, then all the circuits so connected shall 
be classified at the nominal voltage of the highest voltage circuit. 

NOTE 2 The condition in NOTE 1 can apply to circuits connected, for example, 
by means of a chopper convertor with impedance coupling. 

Where circuits are linked conductively to a higher voltage source other than simply 
by circuit bonds connected to the vehicle body (for example by an auto-transformer or 
potential divider), all circuits in the group shall be treated as if energized at the nomi­
nal voltage of the source, unless the conditions of 4.3 have been met. 
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If voltage conversion from one band to another involves overvoltage detection re­
sulting in disconnection of the primary or the secondary circuit, or having other means 
capable of preventing excessive voltage in the secondary circuit, then the secondary cir­
cuit shall be classified according to the highest voltage at which the detection equip­
ment will operate. 

NOTE: The integrity of the detection equipment should be taken into account. 

Circuits not connected to the vehicle body, for example floating supplies, shall be 
classified as appropriate in order to ensure that the requirements of this Standard are 
met, taking due account of the potentials possible in such circuits under normal or 
fault conditions. 

5 Protective provisions against direct contact 

5.0A General principles 

Live parts capable of causing an electric shock shall be protected against direct con­
tact. All types of equipment shall be capable of being operated without loss of protec­
tion against direct contact. Protection against direct contact shall be provided by at 
least one of the means described in 5.1 to 5.3, supplemented as necessary by warning 
labels as described in 5.4. 

5.1 Protection by insulation 

In addition to the requirements of JIS E 5004-1, the insulating materials used to 
cover live parts shall be appropriate to the nominal equipment operating voltage and 
the conditions of use. Further provisions should be considered in order to minimize the 
consequences of damage and to reinforce the insulation. 

5.2 Protection by prevention of access 

Access to live parts shall be prevented by placing them within closed electrical oper­
ating areas or by placing them out of reach. The rest of this Standard explains the 
measures required. 

5.2.1 Voltages in bands I to III 

NQTE __ : ______ S_E?_E? __ 9.~a_fQX_th~_pXQt.E?_GtiQD_._wh~n_Qnh~_~Qlt~g~_Q~}1g_I_i~_~mp19Y_~g! 

5.2.1.1 Protection by the use of closed electrical operating areas 

Live parts within the vehicle, energized with voltages in bands I to III, shall be con­
tained within closed electrical operating areas. 

Access to closed electrical operating areas containing energized live parts is permit­
ted as follows : 

band I and II: access is permitted to instructed persons and skilled persons; 

band III : access is only permitted to instructed persons and skilled persons pro-
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