INTERNATIONAL ISO
STANDARD 19434

First edition
2017-10

Mining — Classification of mine
accidents

Mines — Classification des accidents.dans les mines

Reference number
1SO 19434:2017(E)

©1S0 2017


https://standardsiso.com/api/?name=cb95a620611bf91d4960b542cb6c3b3d

ISO 19434:2017(E)

COPYRIGHT PROTECTED DOCUMENT

© IS0 2017, Published in Switzerland

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized otherwise in any form
or by any means, electronic or mechanical, including photocopying, or posting on the internet or an intranet, without prior
written permission. Permission can be requested from either ISO at the address below or ISO’s member body in the country of
the requester.

ISO copyright office

Ch. de Blandonnet 8 « CP 401
CH-1214 Vernier, Geneva, Switzerland
Tel. +41 22 749 01 11

Fax +41 22 749 09 47
copyright@iso.org

www.iso.org

ii © ISO 2017 - All rights reserved


https://standardsiso.com/api/?name=cb95a620611bf91d4960b542cb6c3b3d

IS0 19434:2017(E)

Contents

FOTE@WOIM ..........oooooooeoeeeeee oo
INEEOUCTION.......oooooi sk
1 S0P ...
2 Normative references

3 Terms and definitions

4 Classification

41  General
4.2 Classification of mine accidents based on their origin or cause

4.3 Classification of mine accidents based on type of accident..........ccoccee 157
4.4  Classification of mine accidents based on their consequences......... %5 ..
4.5 L0706 =SOSR 1 1=
Classification of mine accidents based on their origin or cause: Code 1xx..............|
5.1 Chemical-based accidents: Code 10x, unspecified is 100

5.1.1 Explosives and accessories: Code 101 ............cccc...p...
5.1.2  Chemical compounds: Code 102.......
5.1.3  Fire: Code 103 ...
5.1.4  Chemical apparatus and material: Code-04...........cciiinisci
5.2 Electrical-based accidents: COAe 110 ......adu s
5.3 Environmental-based accidents: Code 12x, anspecified is 120
5.3.1  Working environment: Code 1212
5.3.2  Natural environment: Code 122:.......
5.4 Geo-chemical-based accidents: Code#30 ...
5.5 Geo-mechanical-based accidents:€ode 140
5.6 Equipment-based accidents: Code 15x, unspecified i 150 ...
5.6.1  Hand tools: Code 151 e
5.6.2  Non-powered haulage: Code 152
5.6.3  Powered haulage: Code 153 ...
5.6.4  HoiSting: COAE 154 ...t
5.6.5 Machinery:'Code 155 ...
5.7 Mechanical-based’accidents: Code 160
5.8 Human errers-based accidents [4] ...
LS TRS 70 S =5 0 L) = 1 OO OSSN
5.8.2 CPerson-based errors: Code 17x, unspecified is 170 [4] ...
5.8,3\) Situation-based errors: Code 18x, unspecified is 180 [4]
584" System-based errors: Code 19x%, unspecified is 190 [4]...........coci]

6
.6
.6
.6
.6

6

6
.6
.6
i
i
i

7

7
w7

7

7
.8
..

8
.8

8

9

9

Classification of mine accidents based on type of accident: Code 2xx, unclassifigble

ES 200 [L] e 10

6.1 Contact with objects and equipment: Codes 210 (for unspecified), 22x, 23x, 24x or
2 DX e rrrrrrrrrrT————————————————————————————————————————— e e 10
6.1.1  Struck against object: Code 22x, unspecified iS 220 ... 10
6.1.2  Struck by object: Code 23x, unspecified iS 230 ... 10

6.1.3  Caught in or compressed by equipment or objects: Code 24x, unspecified

6.1.4
6.2  Falls: Code 26%, unspecified is 260 [1]
6.2.1
6.2.2  Falls of persons on the same level: Code 262.........ccsinn

6.2.3  Fall of material or structures: Code 263
6.3 Bodily reaction and exertion: Code 27x, unspecified is 270 [1]
6.3.1  Over-exertion in lifting objects: Code 271 ...
6.3.2  Over-exertion in pushing or pulling objects: Code 272...........c........
6.3.3  Over-exertion in handling or throwing objects: Code 273

© IS0 2017 - All rights reserved

iii


https://standardsiso.com/api/?name=cb95a620611bf91d4960b542cb6c3b3d

ISO 19434:2017(E)

6.3.4  Wrong movements: COAE 274 . ... 13
6.4  Exposure to harmful substances or environments: Code 28x, unspecified is 280 [1] ......... 13
6.4.1  Contact with electric current: Code 2871 ... 13
6.4.2  Contact or exposure to temperature extremes: Code 282.........cns 13
6.4.3  Exposure to n0iSe: COAe 283 ...
6.4.4  Exposure to radiation: Code 284
6.4.5  Oxygen deficiency: COAE 285 ...
6.4.6  Contact with chemicals: COde 286..........coiieeeee e
6.5  Fires and explosions: Code 29x, unspecified is 290 [1]
6.5.1  Fires- unintended or uncontrolled: Code 291
6.5.2  EXPlOSiON: COAE 292 ...t
6.6 | Unclassifiable: Code 200 [L] ...
7 Classification of mine accidents based on their consequences: Codes 3xx, 4xx and 5xx.|...14
7.1 | Based on the degree of disability: Code 3xx, unspecified is 300 [3]
7.1.1  Resulting in death or disability, Code 31X
7.1.2  Without disability: Code 32x, unspecified is 320 ...
7.2 | Based on the nature of injury: Code 4xx, unspecified is 400 [3].............
7.2.1  Fractures: Code 40T ...y
7.2.2  Dislocations: COAE 402 ...y S e eeesseesseeeeseeess e
7.2.3  Sprains and strains: Code 403 .. ... S
7.2.4  Concussions and other internal injuries: Code 404
7.2.5 Amputations and enucleations: Code 405..........md e
7.2.6  Other wounds: COAE 406 ... Pt
7.2.7  Superficial injuries: Code 407 ...........
7.2.8  Contusions and crushings: Code 408.
7.2.9  BUINS: COAE 409 ..o B e
7.2.10  Acute poisonings: CoOAe 410 ..ol
7.2.11 Effects of weather, exposure andtélated conditions: Code 4171 ... 16
7.2.12  ASPRYXIA: COAR A T2 ..o oo
7.2.13 Effects of electric currents:; Code 413 ...
7.2.14 Effects of radiations: CQA@A14 ...
7.2.15 Multiple injuries of different nature: Code 415.........oocovenen
7.2.16 Others and unspecified injuries: Code 400.........ccociiicnn.
7.3 | Based on location of injuiyz:* Code 5xx, unspecified is 500 [3]
Annex A (irI IMAtive) COA@ TIST....... ) s 19
BIDLIOGTAPIY ...t et 25

© ISO 2017 - All rights reserved


https://standardsiso.com/api/?name=cb95a620611bf91d4960b542cb6c3b3d

IS0 19434:2017(E)

Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The preecedures—tsed—to—developth CHIERE—S ptended—for-tts—further-maintenance are
described in the ISO/IEC Directives, Part 1. In particular the different approval criterianegeded for the
different types of ISO documents should be noted. This document was drafted in acéordapce with the
editdrial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention is drawn to the possibility that some of the elements of this documentmay be the subject of
patent rights. ISO shall not be held responsible for identifying any or all sueh“patent rights. Details of
any patent rights identified during the development of the document willbe in the Introdu¢tion and/or
on tHe ISO list of patent declarations received (see www.iso.org/patents);

Any trade name used in this document is information given for the'éonvenience of users gnd does not
consfitute an endorsement.

For an explanation on the voluntary nature of standards, the meaning of ISO specifi¢ terms and
exprgssions related to conformity assessment, as well ‘as’information about ISO's adhefence to the
World Trade Organization (WTO) principles in the Techniical Barriers to Trade (TBT) see the following
URL{www.iso.org/iso/foreword.html.

This|document was prepared by Technical Commniittee ISO/TC 82, Mining.
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The primary purpose of this document on classification of mine accidents is to promote uniformity and

comparabili

ty of mine accidents statistics, which has as an ultimate goal to prevent accidents.

Although mine accidents are very complex realizations and many factors can contribute to their
occurrence, much thought has been given to the study of causes and consequences of the accidents and
many investigations have been carried out on the subject.

An accident, mishap or misadventure is an unforeseen and unplanned event or circumstance, often

with lack of intention or necessity It nsually implies a gpnpmllv negative outcome which mighf

have

been avoide

A mine acciglent is an accident that occurs during the process of mining. Thousands of minérs-die

mine accid¢
accidents ar

Mine accide
sulphide or
of mine sto
mechanical
occur in the
undergroun

While avail{
at a broade
statistical m
By analysin
users of thi
accidents an

d or prevented.

nts every year. And although safer modern mining methods have been intrioduced,
e still the cause of casualties and financial losses.

nts can have a variety of causes, including leaks of poisonous gases“such as hydr
explosive natural gases, especially firedamp or methane, dust explosions, collaj
pes, toxic gases arising from mine fires, mining-induced seismicity, flooding, or ge
errors from improperly used or malfunctioning mining equiprment. Mine accidents m

d mines risks, but it has been extended to cover all mining environments.

ible accident reports are very detailed, this International Standard provides a tool to
" picture. The advantage of the classification given in this International Standard ig
ethods can be used to gain more insight into minte'accident causation and probable re
b a multitude of mine accidents and applyingtthis standardized classification schemg
b International Standard will be able to bath’detect patterns for the development of
d to derive correlations.

from
mine

ogen
psing
heral
ainly

coal mining and underground mines sector. Initially, this decument had a focus on coall and

look
that
bults.
, the
mine
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Mining — Classification of mine accidents

1 Scope

This document establishes a classification of mine accidents by their origin or causes, by the type of
accident, and by their results or consequences. The latter includes only the accidents resulting into
consequences on people, not equipment or machinery.

Diffe
3-dig
code
alloc
the n

This

NOTH
resea
damd
mont|
to be

it code is assigned to each category. These can be combined to ultimately allocate:@uni
to each type of mine accident. This code can then be used in statistical analysis. §
ated code clearly shows to which categories of causes, type of accident andirésulting cq
hine accident belongs to.

document is applicable to all surface and underground mines.

Accidents can be classified in terms of other items than those-given in this document,
rches and in other classification schemes. These can be, e.g. classifications based on the lev{
ges; gender, age, professional skills, terms of service and acad€nic degree of the personnel;
h, year, hour of accident; area of site, etc. While these classifications can be useful to enable cerf
taken by the health and safety executives, they are not considered in this document

2 Normative references

Ther

3 Lg
For t

ISO 4

— 1
3.1

e are no normative references in this document.

[erms and definitions
he purposes of this document, the following terms and definitions apply.
nd IEC maintain terminological databases for use in standardization at the following 3

EC Electropedia: available at http://www.electropedia.org/

SO Online browsing platform: available at https://www.iso.org/obp

accident

unpl
plant

hnned event that can result in injury or ill health of people, and/or damage to or loss
s, materials, machinery, processes or the environment, and business opportunity

3.2

rent categories of causes, types and consequences of mine accidents are briefly de}ined, and a

que 15-digit
bimilarly, an
nsequences

especially in
I of financial
Hays of week,
ain decisions

ddresses:

of property,

accident cause
factor or factors that act together to produce an accident

3.3

air blast
airborne shock wave or acoustic transient generated by an explosion

3.4

backfilling
filling in again of a place from which the rock or ore has been removed

3.5

blocking
obstruction of the ore passes by ore material or rock that refuses to pass
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brattice curtain
line brattice

line canvas
line curtain

fire-resistant fabric or plastic partition used in a mine passage to confine the air and force it into the
working place

3.7
detonation

explosion where the shock waves are supersonic

Note 1 to enti
drives a shoc

Note 2 to ent
gases. The ve
the wave sys

3.8
dust
fine particlg

Note 1 to ent
Note 2 to ent

39
dust explog
fast combus

Note 1 to ent]
occur where
enough concg
as molecular

3.10
explosive

chemical which detonates after intreduction of a stimulus appropriate initiation, so that the rea

front moves|

Note 1 to enf
surrounding

Note 2 to ent
high pressur

3.11

y: Detonation involves a supersonic exothermic front accelerating through a medium that evenf
k front propagating directly in front of it.

'y: Detonations are observed in both conventional solid and liquid explosives, as wellas in reg

em to be measured with greater detail.

s of a solid that can remain suspended in air with a particle siz€Jarger than that of a fi
Fy: Dusts are produced by mechanical action, such as grindings

y: Some dusts can be harmful to an employee’s health.

ion

tion of dust particles suspended in the air in;an enclosed location
ry: Coal dust explosions are a frequent hazard in underground coal mines, but dust explosion
any powdered combustible material is présent in an enclosed atmosphere or, in general, in

ntrations of dispersed combustible pafticles in atmosphere or other suitable gaseous medium
oxygen.

through the explosive-at a higher speed than the sonic velocity of the material

ry: Upon detonation, an explosive releases large volumes of gaseous products and energy d
rock, which catises fragmentation, shattering, or shearing.

ry: The irigredients of an explosive, which are combinations of fuels and oxidizers, are convert
b, high femperature gases upon detonation.

ually

ctive

locity of detonations in solid and liquid explosives is higher than that in gaseous ones, which allows

ime

s can
high
such

ction

n the

ed to

face
exposed are

3.12
failure

a of a working place from which a mineral, rock, ore or coal is being extracted

<of rocks> rock instability occurring when applied force exceeds maximum rock strength

3.13
failure

<of objective> state or condition of not meeting a desirable or intended objective

3.14
fly rock

fugitive rock fragments propelled from the blast area by the force of an explosion
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injury
damage to a biological organism caused by physical harm

3.16

noise
unwanted sound that can lead to hearing loss or stress, or to interfere with the ability to hear other

sound or to communicate

3.17

outburst

ViOl lt cvulutiuu Uf \,uulbuotib}c SGOCD (uoua}}y tUsCthCl VVith }Cll sC Liuqutitico Uf LUCl}

workK

Note
gaseq

Note

ing face

1 to entry: The occurrence is violent and can overwhelm the workings and fill the entire
us mixtures.

D to entry: Roadways advancing into virgin and stressed areas of coal are particularly prone t

certalin seams and faults often intersect in the area.

3.18
rock

burst

sudden and often violent breaking of a mass of rock from the walls of a tunnel, mine, or g

caus

ed by failure of highly stressed rock and the rapid oryinstantaneous release of 4

strain energy

3.19
roof
mine

3.20
spall
viole

Note
of st

3.21
stow
debr
wall

4

4.1

fall
cave-in, especially in permanent areas such as\entries

ling
nt formation of slabs which separatefrom a strained surface

1 to entry: If the force is sufficient for'the slab to be ejected from the surface this would consti
Qinburst.

ing
of the excavation

Classifieation

Géneral

ust) from a

district with

outburstsin

eep quarry,
ccumulated

ute one form

s of a vein thrown®ack from a continuous miner machine and which supports the rogf or hanging

This document defines three major categories to classify mine accidents. As shown in F)

gure 1, one

category is the origin or cause of mine accidents, the second one is the type of accidents and the third
one is their resulting consequences. In this regard, all mine accidents can be placed into the categories,
given in 4.2 to 4.4.

4.2
This

Classification of mine accidents based on their origin or cause

category comprises the following mutually exclusive sub-categories:

— Chemical-based accidents (see 5.1)

— Electrical-based accidents (see 5.2)

— Environmental-based accidents (see 5.3)

© ISO

2017 - All rights reserved


https://standardsiso.com/api/?name=cb95a620611bf91d4960b542cb6c3b3d

ISO 19434:2017(E)

— Geo-chemical-based accidents (see 5.4)
— Geo-mechanical-based accidents (see 5.5)
— Equipment-based accidents (see 5.6)

— Mechanical-based accidents (see 5.7)

— Human errors-based accidents (see 5.8)

4.3 Classification of mine accidents based on type of accident

This category comprises the following mutually exclusive sub-categories:
— Contactjwith objects and equipment (see 6.1)

— Falls (sqe 6.2)

— Bodily rjeaction and exertion (see 6.3)

— Exposure to harmful substances or environments (see 6.4)

— Fires arld explosions (see 6.5)

— Unclassffiable (see 6.6)

4.4 Classffication of mine accidents based on their consequences
This category comprises the following mutually inclusive sub-categories:

— Degree pf disability (see 7.1)

— Nature pfinjury (see 7.2)

— Locatioh of injury (see 7.3)

4.5 Coding
Aunique corpbined code in the form of“1xx.2xx.3xx.4xx.5xx” can then be allocated to any accident, where:
“I1xx” is for the origin or causé-of'the accident.
“2xx” is for the type of agpident.

“3xx” is for {ts consequences by degree of disability.

“4xx” is for its consequences by nature of injury.

"5'xx" tadfeitc cam oo ang hyrmaort A+l o b adey 10300001
repre;\,ubo TS COTSCquUtTICCS Oy par c ottt ooty ijur ¢t

EXAMPLE Code “194.292.311.409.517” shows that the origin of the accident is “Errors caused by violating
procedures, instructions and regulations”, type of accident is “Explosion”, degree of disability is “Death”, the
nature of injury is “Burns” and location of injury is “Head, multiple locations”.

Clause 5 describes the codes for the origin or cause of the accident, Clause 6 describes the codes for the
type of accident, and Clause 7 describes the codes for the consequences of the accident by degree of
disability (7.1), by nature of injury (7.2) and by part of the body injured (7.3). Annex A gives a complete
list of the codes.

4 © IS0 2017 - All rights reserved
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Figure 1 — Classification of mine accidents
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5 C(lassification of mine accidents based on their origin or cause: Code 1xx
5.1 Chemical-based accidents: Code 10x, unspecified is 100

5.1.1 Explosives and accessories: Code 101

Accidents involving the detonation of manufactured explosives that can cause unbalancing oxygen,
flying debris, fly rock, concussive forces and fumes are included in this category.

These accidents can occur during blasting operations, charging, handling and withdrawing charges.

5.1.2 Chemical compounds: Code 102

In this category, chemical compounds such as acids and alkalis are most directly tied to, the resylting
accident and injury.

5.1.3 Fire: Code 103
Accidents clpssified in this group are caused by fire accidents. Fires include:
a) Open firfes, which result from friction, welding, firing, gas explosion@and cable short circuiting|

b) Spontarneous combustion: in this process, charcoal temperature’/ificreases due to oxygen sufface
absorption and causes an increase in chemical reactions and.the production of carbon mondxide,
carbon dioxide, methane, hydrogen and various carbohydrates. In case of oxygen sufficiency and
lack of an efficient ventilation system to transmit the restted heat, spontaneous combustion and
eventudlly fire occur in the mine. The events relating to spontaneous combustions are classified in
subclauke 5.4.

5.1.4 Chemical apparatus and material: Code 104

The events ¢lassified in this group are caused by defective or broken equipment and chemicals used in
mines, such(as: failure of the brattice curtain(plastic and canvas) and catalytic heating equipmenf and
damage of rubber/plastic/fibreglass/fabric material.

5.2 Electrical-based accidents:‘Code 110
In this category, electric current{DC or AC) is most directly responsible for the resulting accident.

Electrical energy is useddnmines in four settings: lighting (lights), power distribution network (caples),
electrical mjning machines such as ventilation machines, and electric shot firing. Accidents occurring in
these four settings are/classified in this group.

5.3 Envinommental-based accidents: Code 12x, unspecified is 120

Mining accidents in this group occur due to working and natural environment conditions.

5.3.1 Working environment: Code 121

Conditions occurring due to mining operations and construction activities, such as inrush of water and
mud, audio contamination, slippery surfaces or geographical topology such as ponds and lakes or stuck
in facilities.

Conditions related to the environmental situation of the workplace such as temperature and pressure,
diesel particulate matter (DPM), fog, disturbing animals, and light intensity.

6 © IS0 2017 - All rights reserved
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5.3.2 Natural environment: Code 122

Conditions occurring due to natural disasters, such as earthquakes, floods, lightning, and volcanic
eruptions among others.

5.4 Geo-chemical-based accidents: Code 130

Accidents of this group are associated to changes in the elemental particles of the materials available in
the mines, such as radioactivity materials, charcoal spontaneous combustion, dispersion and explosion
of mine gases.

5.5 | Geo-mechanical-based accidents: Code 140

Accidlents of this group are relevant to soil and rock mechanical behaviour and @re mainly caused
by instability of mine segments such as wall, surface mining or underground-mine, rooff, floor, face
or gdlleries, manifested as collapse, rock burst, outburst, roof fall, floor heave.up, subsidence, run of
matgrials, stowing, backfilling and spalling.

Some¢ of the collapses cause accidents directly and some other through-generation of windblast, air
blastior blocking.

NOTH Many of the geo-mechanical aspects are overlapped with geo-technical engineering rejated aspects

such [as landslide. In this document, seismology, continuum mechanics, fracture mechanics and mechanics of
non-dontinuous environments are included in geo-mechanics.

5.6 | Equipment-based accidents: Code 15x, unspecified is 150

This|category comprises the mine accidents resulting from equipment (light and heavy) that performs
minihg functions in both surface and underground mines. This category should only |pe used for
classifying accidents caused by, and during, the operation of the mining equipment.

Thesfe accidents are classified as per thesb-categories given in 5.6.1 to 5.6.5.

5.6.1 Hand tools: Code 151

Accidents related to non-powered tools when being used as hand tools. Do not include eledtric tools or
air-ppwered tools [2].

5.6.2 Non-poweredhaulage: Code 152

Accidlents related{to motion of non-powered haulage equipment. Included are accidenfs involving
wheg¢lbarrows;ynanually pushed mine cars and trucks, etc.[2]

5.6.3 _‘Rowered haulage: Code 153

Haulage includes motors and rail cars, conveyors, belt feeders, longwall conveyors, bucket elevators,
vertical manlifts, self-loading scrapers or pans, shuttle cars, haulage trucks, front-end loaders, load-
haul-dumps, forklifts, cherry pickers, mobile cranes if travelling with a load, etc. The accident is caused
by the motion of the haulage unit. Include accidents that are caused by an energized or moving unit or
failure of component parts. If a car dropper suffers an injury as a result of falling from a moving car,
charge the accident to haulage [2].

5.6.4 Hoisting: Code 154

Damage to hoisting equipment in a shaft or slope which endangers an individual or interferes with use
of the equipment for more than 30 min. Hoisting may also be the classification where a victim was
injured by hoisting [2]-

© IS0 2017 - All rights reserved 7
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5.6.5 Machinery: Code 155

Accidents that result from the action or motion of machinery or from failure of component parts.
Included are autonomous or tele-operated machines, all electric and air-powered tools and mining
machinery such as drills, raise climbers, tuggers, slushers, draglines, power shovels, loading machines,
compressors, etc. Include derricks and cranes except when they are used in shaft sinking (see hoisting,
5.6.4) or mobile cranes travelling with a load (see powered haulage, 5.6.3) [2].

5.7 Mechanical-based accidents: Code 160

Accidents of this group are caused by mechanical factors such as abrasion, strike and pressure, and
affect the effective lifetime and performance of machines and equipment.

se of
f the

Torn cables) blown tanks and pressurized pipes, technical defects of machinery, unwanted\relea
mechanical [or stored energy and equipment body depreciation or lost mechanical protéction g
same are anpongst the issues that occur due to mechanical factors, resulting in accidents:.

5.8 Human errors-based accidents [4]

5.8.1 Genleral

akes,
who
ring.
ased

ration is partly based on the occurrence of human errors. Huimans naturally make mist
Fe certain reasons leading to errors which are not directly controlled by the one
Ch errors, and understanding these reasons can help prevent the errors from occuf
he human errors-based accidents are classified in the'following three groups: person-H
17x), situation-based (5.8.3, code 18x), and system-based (5.8.4, code 19x) errors.

This classifi
but there a
commits su
Therefore, t
(5.8.2, code

5.8.2 Person-based errors: Code 17x, unspecified:is’170 [4]

5.8.2.1 Unintentional errors: Code 171 [4]

These erroj
decisive to
factors) and|

5.8.2.2 Enrors caused by habit:\Code 172 [4]

These error

EXAMPLE

5.8.2.3

These error]

Identification errors: Code 173 [4]

s occur against one’s will and wnintentionally and notwithstanding the fact that o
do the job correctly. Such errors sometimes occur due to real time negligence (int
sometimes due to distraction (external factors). These errors often occur in routine di

5 occur when a répetitive action that is made frequently is replaced with another actio

A worker iSwised to apply a recurrent suite of actions, but these need to be exceptionally alte

s©ecur when something is identified wrongly. In a study conducted at refineries, 75

ne is
brnal
ties.

n.

red.

% of

ally

the human errorstave beemrreportedtobethe tesutt of defects i tabets of equipmmentamdevert
errors in identifying the equipment.

5.8.2.4 Errors resulting from the impossibility of fulfilment of job duties: Code 174 [4]

Some of the job duties are quite complex, difficult and even impossible to fulfil. Therefore, shortcuts are
used to fulfil those. In case such shortcuts are not examined well, they may result in the occurrence of
errors. The more complex and difficult a job duty is, the more likely the occurrence of error will be. For
instance, the high mental load is seen as a complexity, as one may focus on a certain issue at a certain
time and, in case excessive information is simultaneously received, this may result in errors.

EXAMPLE Lighting several alarms in the control panel which gives too much information to the operator
and eventually results in confusion.

© ISO 2017 - All rights reserved


https://standardsiso.com/api/?name=cb95a620611bf91d4960b542cb6c3b3d

IS0 19434:2017(E)

5.8.2.5 Errors resulting from a wrong perception: Code 175 [4]

In this type of error the information entered into the system for decision making is perceived and
interpreted wrongly.

5.8.2.6 Errors resulting from a lack of knowledge: Code 176 [4]

The regular course of this type of erroris a defect in acquiring proper information from other individuals
or organizations which caused insufficient information (especially under non normal conditions) and
eventually the operator may act in terms of own assumptions which may be wrong and cause errors.

5.8.2.7 Errors resulting from expectations and habits: Code 177 [4]

It is § certain type of error resulting from the expectations and habits. Inherently, htwmans fulfil their
tasks in terms of their habits and this is sometimes problematic. In many cases, what we sep is what we
expeft, even if there are evidences to neglect the same. This error is known as the daily hapits error as
well.|It is more likely to occur under limited time and stressful conditions.

5.8.2.8 Reasoning errors: Code 178 [4]

Thesle errors occur when one acquires correct information for decision making and acting, while fails
to d¢ correct analysis and conclusion. Lack of training and experience intensifies the o¢currence of
suchlerrors.

5.8.2.9 Errors resulting from a lack of compliance between the employee and the jol: Code 179
[4]

Thesle errors are mainly the result of human factors, where one is not suitable for the job agsigned.

EXANPLE The height of the operator is not.appropriate for driving the relevant vehicle.
5.8.3 Situation-based errors: Code 18%, unspecified is 180 [4]

5.8.3.1 Environment: Code 181'[4]

Occurrence of the errors depends on environmental factors.
EXAMPLES Lack of work space, high temperatures, weak light, strong light, etc. can cause such ¢rrors.
5.8.3.2 Stress:Code 182 [4]

Decision making under stressful conditions can cause errors; some references indicate that human-
basefl errerpotential under stressful conditions reaches 50 %[4].

5.8.31.3~ Time: Code 183 [4]

Some of the errors occur due to time limitations. Limited time results in that one does a certain action
and/or makes a certain decision resulting in errors and/or no action is taken at all within such limited
period of time.

5.8.4 System-based errors: Code 19x, unspecified is 190 [4]

These errors are intensified by system elements. They comprise the errorsin 5.8.4.1 to 5.8.4.4.

5.8.4.1 Errors resulting from others’ actions: Code 191 [4]

Many of the errors are in fact a chain of errors triggered by a fundamental error. This issue is the result
of uncontrolled accepting of the information, action of others, etc.
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5.8.4.2 Errors resulting from incorrect equipment design: Code 192 [4]

EXAMPLE

figures at the

5.84.3 In

In a control board, the pressure gauge is located at a 3 m distance from the left hand of the
operator’s seat and the thermometer is on the right side and within a 2 m distance. The operator reads the two

same time and registers them in the report. Therefore, this incorrect design can cause errors.

structions-based errors: Code 193 [4]

Sometimes the instructions are wrong and are not suitable to the work being conducted. Such
instructions result in confusion of the operator and errors.

5.8.4.4 Eirors caused by violating procedures, instructions and regulations: Code 194 1]

Violating re
errors occul

6 Classif
unclassifi

The type of
into contact

6.1 Contact with objects and equipment: Codes 210 (fornunspecified), 22x, 23x, 24

or 25x [1]

Codes in thi
of injury exd
that the inju
object, or by

6.1.1 Stru

The “struck
person and
person. Thig

pushed or thrown into or againstobjects. If a person strikes against an object due to falling, the i1

is classified

6.1.1.1 St

6.1.1.2 St

bulations are intentional errors and are defined as failing to accept the regulations. T
when people feel the procedures, and/or regulations, are not relevant for them,

ication of mine accidents based on type of accident: Codé 2xx,
able is 200 [1]

accident relates to the manner in which the object or substanee.causing the injury c
with the injured person, or to the movement of the person which resulted in the injur}

5 division apply to injuries produced by contact’hetween the injured person and the sq
ept when contact is due to falls, fires and explesions. Contact may be denoted by a state
red person struck or was struck by an object, was caught in an object, rubbed again|
words such as “hit by,” or “hit,” “bumped into,” “crushed by,” or “banged”.

Ick against object: Code 22x, unspecified is 220

against” codes apply to injuries produced by forcible contact or impact between the in
Lhe source of injury whenstlie'motion producing the contact is primarily that of the in

in subclause 6.2, Falls.
epped on object: Code 221

ruck against stationary object: Code 222

hese

pbmes

X

urce
ment
st an

ured
ured

major group includes bumping into objects, stepping on objects, kicking objects, and being

hjury

6.1.1.3 St

6.1.2

ruck against moving object: Code 223

Struck by object: Code 23x, unspecified is 230

The “struck by” codes apply to injuries produced by forcible contact or impact between the injured
person and the source of injury when the motion producing the contact is primarily that of the source

of injury rat

6.1.2.1 St

her than the person.

ruck by falling object: Code 231

Struck by falling object should be selected when the source of injury is falling from an elevation to a
lower level. This includes instances where the injured person is crushed, pinned, or caught under a
falling object, other than collapsing material or structures.

10
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6.1.2.2 Struck by flying object: Code 232

Struck by flying object codes should be selected when the source of injury has been thrown, hurled, or
is being propelled across space.

6.1.2.2.1 Struck by dislodged flying object or particle: Code 233

Struck by dislodged flying object or particle includes instances when a piece of material separates from
a tool, machine or other equipment, for example, a piece of a drill bit breaks off, striking a worker.

6.1.2.2.2 Struck by discharged object or substance: Code 234

Strugk by discharged objects or substance refers to instances where the object is ejected‘ynder power
by aftool or equipment usually designed for that purpose. Examples include a nailrdischarged from a
nail gun, water discharged from a pressure cleaner and a staple from a staple gun.

6.1.21.3 Struck by swinging or slipping objects: Code 235

Stru¢k by swinging or slipping object refers to objects which are notfsee standing; that]is, they are
attadhed at some point or are being held by the worker.

6.1.21.3.1 Struck by or slammed in swinging door or gate: Code 236

6.1.2.3.2 Struck by slipping hand-held object: Code 237

Strugk by slipping hand-held objects includes casé§*where the worker is holding a tgol or other
instrjument that slips and injures the worker.

6.1.1.4 Struck by rolling, sliding objects on floor or ground level: Code 238

Strugk by rolling, sliding objects on floexr or ground level (Code 238) generally refers to an ¢bject which
is rolling, moving, or sliding on the §ame level at which the employee is located (i.e. the pbject is not
fallirlg from above, nor is it flying through space). Cases involving contact with moving vehicles which
are rot in normal operation are.coded here.

6.1.3 Caughtin or compressed by equipment or objects: Code 24x, unspecified is 24D

This|major group includes cases in which the injury was produced when a person or par{ of a person
was [injured by being squeezed, crushed, pinched or compressed between two or morg objects, or
between parts of\an object. Codes in this event group apply when a person, or part of a pgrson's body,
was [squeezed;\pinched, compressed, or crushed in operating equipment, between other meshing
objeqts, between a moving and stationary object, or between two or more moving objects.

Codesdn, this major group do not apply when the source of injury is free flying or falling, dr collapsing
matertal—Whenthesoureeof iujl.u_y 1S fanius orf cc}_y ﬂ_y ius, Of \.u}}al_)oius, the-eventshotld be coded
in the major group in 6.1.2, Struck by, or the major group in 6.1.4, Caught in or crushed in collapsing
materials.

6.1.3.1 Caught in running equipment or machinery: Code 241

Injuries occurring when the injured part of body is inside a machine or equipment or between two
or more parts of the source of injury should be included here. Strangulation injuries occurring when
clothing is caught in running equipment should be coded 241.

6.1.3.2 Compressed or pinched by rolling, sliding, or shifting objects: Code 242

Injuries occurring when a part of the injured person's body is crushed, pinched, or caught under a
rolling or sliding object such as a cart or a vehicle not in operation should be coded 242.
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ght in or crushed in collapsing materials: code 25x, unspecified is 250

Caught in or crushed in collapsing materials applies when a person, or part of a person's body was
squeezed, pinched, compressed or crushed in landslides, cave-ins, or collapsing structures, or other
collapsing materials unless the collapse was due to a fire or explosion.

6.1.4.1 Excavation or trenching cave-in: Code 251

6.1.4.2 Other cave-in: Code 252

6.1.4.3 L3
The code 25

6.1.44 (g

6.2 Falls:

Falls are evd

of injury whien the motion producing contact was generated by gravity.

6.2.1 Fall

Falls of per{
into depths

6.2.2 Fall

Fall on samg
person and
following ci

the mot
person

the poif
the pers

6.2.3 Fall
Includes:
cave-ing

mrdstider€ode 253
3, Landslide, includes avalanches.

ught in or crushed in collapsing structure: Code 254

Code 26X, unspecified is 260 [1]

nts in which the injury was produced by impact between the injured person and the sq

of person to lower level: Code 261

on at the inceptionefthe fall.

of material orstructures: Code 263

(earth; rocks, stone),

urce

ons from heights (e.g. buildings, mine trenches, scaffolds, ladders, machines, vehicles) and
[e.g. wells, ditches, excavations, shafts, holes in the@round).
5 of persons on the same level: Code 262

level applies to instances in which the«dnjury was produced by impact between the injured
the source of injury, the motion producing the contact being that of the person, under the
rcumstances:
ion of the person was generated-by gravity following the employee's loss of equilibriun (the
lvas unable to maintain amupright position) and,

t of contact with theseufce of injury was at the same level or above the surface suppofting

cave-in
cave-in

cave-in

12

rfall of roof;
or fall of side and face,

or collapse of shaft,

premature collapse of ground,
bumps and rock-bursts,

slides (earth, rock, stone, snow),
subsidence of ground,

collapse of buildings, walls, scaffolds, ladders, piles of goods, and etc.
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Bodily reaction and exertion: Code 27x, unspecified is 270 [1]

Codes in this division apply to cases, usually non-impact, in which injury results from free bodily
motion, from excessive physical effort, or from repetition of a bodily motion.

6.3.1 Over-exertion in lifting objects: Code 271

6.3.2 Over-exertion in pushing or pulling objects: Code 272

6.3.3 Over-exertion in handling or throwing objects: Code 273

6.3.4 Wrong movements: Code 274

6.4 | Exposure to harmful substances or environments: Code 28x, unspecified i
Codes in this division apply to cases in which the injury or illness resultéd from cont
expofsure to, a condition or substance in the environment.

6.4.1 Contact with electric current: Code 281

Conthct with electric current applies only to cases in which thé injury or illness resulted f]

with
Cont
bein

6.4.2

Cont
with
Injur
orin

6.4.3
Code

expo,
exce}

6.4.4

Cont
ofra

electricity, including lightning. Cases of electric shock and electrocution are clag
hct may be made directly from the power source to, the'person or indirectly, such as
b held contacts a power line.

Contact or exposure to temperature extremes: Code 282

or exposure to, either hot or cold objects’or substances, or general heat or cold in the e
ies or illness in this major group include thermal burns which resulted from contact wit
Lentional heat sources, heat exhaustion, heat stroke, freezing, frostbite, hypothermia, ¢

Exposure to noise: Code:283

s in this major group-apply only to non-impact cases in which the injury or illness re
sure to noise. Hearing impairments resulting from exposure to a single loud noig
htion of explosions).or to prolonged noise over time are classified here.

Exposuréto radiation: Code 284

hct with-radiation applies to cases in which the injury or illness resulted from exposurg

visib|

ﬂe light, infrared, microwaves and radio waves, radars, lasers, and power frequencies
group IS appropriate for burns {rom the Sun's rays or other radiation as welil as for gener

liation either ionizing or nonionizing. Common forms of nonionizing radiation include

s 280 [1]

act with, or

rom contact
sified here.
when a pipe

hct with temperature extremes applies to cases in which the injury or illness resulted frrom contact

hvironment.
h controlled
ptc.

sulted from
e (with the

to any type
ultraviolet,
. This major

sickness.

6.4.5 Oxygen deficiency: Code 285

al radiation

Oxygen deficiency applies only to cases in which the injury or illness resulted from a lack of oxygen,
without the involvement of harmful substances. Generally cases of suffocation or strangulation should
be classified in this major group. Cases involving lack of oxygen in combination with inhalation of other
substances such as smoke or sewer gas are not classified under this major group.
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6.5 Fires
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tact with chemicals: Code 286

and explosions: Code 29x, unspecified is 290 [1]

Codes in this division apply to cases in which the injury or illness resulted from an explosion or fire.
Included are cases in which the person fell, jumped, inhaled a harmful substance, or was struck by or
struck against an object as a result of an explosion or fire.

6.5.1 Fires- unintended or uncontrolled: Code 291

Codes in thismajor group apply only to cases in which the injury orillness resulted from the uninte

ded

ignition of a
heat source.

6.5.2 Explosion: Code 292

Codes in thi
An explosio
apply to uni

6.6 Uncld

This code sH

7 Classi
4xx and §

7.1 Base(

In cases wh
assign the c

7.1.1 Res
7.1.1.1 D¢

7.1.1.2 Tdg

The workin
and more.

h object/substance or from an uncontrolled fire which may have originated at an inteht]

5 major group apply only to cases in which the injury or illness resulted\from an expld
h is a rapid expansion, outbreak, bursting, or upheaval such as gas arid)dust explosion.
htentional and intentionally-set explosions.

ssifiable: Code 200 [1]

ould be used when the type of accident is not known.

fication of mine accidents based on their consequences: Codes 3xx,
XX

1 on the degree of disability: Code 3xx, unspecified is 300 [3]

bre different disabilities have occurted for several workers, the worst case shall be us
bde.

ulting in death or disability, Code 31x
path: Code 311 [3]

tal disability£{Code 312 [3]

b power of the worker, as per the opinion of the medical commission, is reduced by

NOTE T
centres) and

e
lr)ther requirements of this commission can be determined by law.

first instance and appeal medical commissions members, venue of meetings (mainly h

ional

sion.
They

ed to

b6 %

ealth

7.1.1.3 Partial disability: Code 313 [3]

The working power of the worker, as per the opinion of the medical commission, is reduced between
33 % and 66 %.

7.1.1.4 Disability equal to maim: Code 314 [3]

The working power of the worker, as per the opinion of the medical commission, is reduced between
10 % and 33 %.

14
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7.1.1.5 Mild disability: Code 315

The working power of the worker, as per the opinion of the medical commission, is reduced by less
than 10 %.

7.1.2 Without disability: Code 32x, unspecified is 320

7.1.2.1 Without injury: Code 321

Accidents of this group do not record injuries, regardless of whether they result in any financial
damages.

7.1.2.2 Need of first aid: Code 322

The injured person(s) by the accidents of this group resume their activities afterAfirst aid.

7.1.2.3 Losing working days: Code 323

Afteff being inpatient, and following completion of the recovery term, th®injured person(s)|can resume
theiractivities. The accidents of this group result in losing working days.

7.2 | Based on the nature of injury: Code 4xx, unspecified is 400 [5]

Thisfidentifies the injury in terms of its principal physical characteristics.

7.2.1 Fractures: Code 401

Includes simple fractures; fractures with injuriés to soft parts of the body (compound fracture);
fractures with injuries to articulations (disloeations, etc.); fractures with internal or nervelinjuries.

7.2.21 Dislocations: Code 402
Includes subluxations and displacements.

Excludes fracture dislocations:

7.2.3 Sprains and strains: Code 403

Includes, unless associated with an open wound, the ruptures, tears, and lacerations|of muscles,
tendpns, ligamentsand joints, as well as hernias due to over exertion.

7.2.4 Concussions and other internal injuries: Code 404

Inc111|des, unless fractures are involved, all internal contusions, haemorrhages, lacerations, ruptures.

Excludes those injuries with fractures

7.2.5 Amputations and enucleations: Code 405

Includes traumatic avulsion of eye.

7.2.6 Other wounds: Code 406

Includes lacerations, open wounds, cuts, contusions with wounds, scalp wounds, as well as loss of nails
or ears; includes wounds involving injury to nerves.

Excludes traumatic amputations, enucleations; avulsion of eye; compound fracture; burns with open
wounds; superficial injuries.
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erficial injuries: Code 407

Includes abrasions, scratches, blisters, bites of non-venomous insects, superficial wounds; also includes

superficial i

njuries due to foreign bodies entering in the eye.

7.2.8 Contusions and crushings: Code 408

Includes haemarthrosis, haematoma and bruises; contusions and crushing associated with superficial

injuries.

Excludes concussions; contusions and crushing with fracture; and contusions and crushings with an

open wound:

7.2.9 Bun

Includes buj
burns (exter

Excludes bu
due to elect]

ns: Code 409

nal burns only); burns with open wounds.

'ns due to swallowing a corrosive or caustic substance; sunburn; effects of lightning;
ic current; and radiation effects other than burns.

7.2.10 Acufte poisonings: Code 410

Includes thd
substances;

Excludes ex

7.2.11 Effée

Includes eff]
sunstrokes)
air well); th
a sequel to g

7.2.12 Asp|

Includes dr
includes asj
asphyxiatio

Excludes asj
7.2.13 Effé¢

Includes ele

Excludes bu

bites of venomous insects or animals; asphyxiation by~carbon monoxide or other toxic g

rfernal chemical burns.

cts of weather, exposure and related conditions: Code 411

ects of reduced temperature (frost-bite); the effect of heat and isolation (heat str
barotrauma (effects of high altitude; decompression caused due to working in comprg
e effects of lightning; sound trauma(total or partial loss of hearing as a separate injury}
nother injury).

hyxia: Code 412

pwning asphyxiatien-er suffocation by compression, constriction or strangulations;
bhyxiation by suppression or reduction of oxygen in the surrounding atmospherg
n by foreign badiés in the respiratory tract.

pbhyxiation by carbon monoxide or other toxic gases.

ctsofelectric currents: Code 413

'ns from hot objects; from fire; scales; friction burns; radiation burns (infrdved); cheiical

urns

effects of the injection, ingestion, absorption or inhalation of toxic, corrosive or caustic

aSes.

pkes,
ssed
y, not

also
and

I’y 43 | P 1k ] A1 | rs ] a3 rs
LLIUCULIVUIL, TITTLIIUATI SITUURKN dllUu UUT IT UUT LU TICTCLIIU CUI 1T CTIIL.

rns caused by electrical heating appliances and the effects of lightning.

7.2.14 Effects of radiations: Code 414

Includes effects caused by X-rays, radio-active substances, ultraviolet rays, ionising radiations.

Excludes bu

rns due to radiations and sunstrokes.

7.2.15 Multiple injuries of different nature: Code 415

This group should be used only for those cases where the injured person sustained several injuries of
different nature and no injury is obviously more severe than the others.

16
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In case of multiple injuries suffered in one accident where one of the injuries is obviously more severe
than the others, then this accident should be classified in the group corresponding to the nature of the
more obviously severe injury.

7.2.16 Others and unspecified injuries: Code 400

This

group should only be used to classify injuries which cannot be classified elsewhere.

Includes various early complications of trauma and pathological reaction which should be classified in
this group only when the nature of the antecedent injury is unknown.

7.3

Location of injury identifies the part of the injured person’s body directly affected by
identified.

The §

othe

thesg injuries is obviously more severe than the others, this accident, should be classified

Based on location of injury: Code 5xx, unspecified is 500 [5]

's. When in an accident which caused multiple injuries located at different parts of the

y the injury

proups relating to multiple locations should be used only to classify case§where the victim suffers
from| several injuries to different parts of the body and no injury obviously is more sevg

bre than the
body one of
n the group

corrg¢sponding to the location of the obviously more severity injury.)For example, a fractuyre of the leg

accompanied by the scratch of the hand should be classified in graup Leg (lower leg).
a) Head: Code 51x, unspecified is 510 [3]

b) Neck (including throatand cervical vertebrae): Code 520 [5]

1) Cranium region (skull brain, scalp): Code 511

2) Eye (including orbit and optic nerve): Code 512

3) Ear: Code 513

4) Mouth (including lips, teeth and tongue): Code 514
3) Nose: Code 515

®) Face, locations not classified elsewhere: Code 516

T) Head, multiple locations: Code 517

Trunk: Code 53x)tnspecified is 530 [5]
1) Back/(spinal column and adjoining muscles, spinal cord): Code 531
2) Chest (ribs, sternum, internal organs of the chest): Code 532

3)-2Abdomen (including internal organs): Code 533

4) Pelvis: Code 534

5) Trunk, multiple locations: Code 535

d) Upper limb: Code 54%, unspecified is 540 [5]

1) Shoulder (including clavicle and shoulder blade): Code 541

2) Arm: Code 542

3) Elbow: Code 543

4) Forearm: Code 544

© ISO
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f)

g)

h)

18

5)
6)
7)
8)

Wrist: Code 545
Hand (except fingers alone): Code 546
Fingers: Code 547

Upper limb, multiple locations: Code 548

Lower limb: Code 55%, unspecified is 550 [3]

iy
2)
3)
4)
5)
6)
7)
8)

Hip: Code 551

Thightupperteg}—€ode 552

Knge: Code 553

Leg| (lower leg): Code 554

AnKle: Code 555

Foolt (except toes alone): Code 556
Toefs: Code 557

Lower limb, multiple locations: Code 558

Multipl¢ Locations: Code 56x, unspecified is 560 [3]

1y
2)
3)
4)

Hedd and trunk, head and one or more limbs: Code 561

Trunk and one or more limbs: Code 562

Ong upper limb and one lower limb or more than two limbs: Code 563

Othler multiple locations: Code 564

Internal injuries: Code 57x, not specified.is 570 [5]

This gr
without
injury a
the spir]

should be coded.

1
2)
3)
4)
5)

Cirqulatory system'in general: Code 571
Regpiratory.system in general: Code 572

Digpstive'system in general: Code 573

up should be used only wilien the functioning of an active body system has been aff¢cted
a specific injury (for example, poisoning, etc.); when the systemic damage results frlc;ﬁfl an
specific part of the pedy (for example, a fracture of the spinal column involving inj

al cord) the location of the injury to this part of the body (in this case the spinal colfimn)

y to

Nervous system in general: Code 574

Other general injuries: Code 575

Unspecified location of injury: Code 500 [5]

This group should only be used when no information is available to identify the part of the body
affected.
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Code list
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A.1 Classification of mine accidents based on their origin or causes [First digit is 1]

Unspecified 100
CHemical-based accidents Explosives and accessories 101
Chemical compounds 102

10x -
Fire 103
Chemical apparatus and mdterial 104
Elgctrical-based accidents Unspecified 110
Enyironmental-based acci- Unspecified 120
dents Working en¢isonment 121
12x Natural:environment 122
Geo{chemical-based accidents Unspecified 130
Ged -mechagical-based acci- Unspecified 140

ents
Unspecified 150
Hand tools 151
Equipment-based accidents Non-powered haulage 152
15x Powered haulage 153
Hoisting 154
Machinery 155
Mec¢hanical-based accidents Unspecified 160
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