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Preface

This Standard was prepared by the Standards Australia Committee ME-018, Mining Equipment.

The objective of this Standard is  to assist designers,  manufacturers and managers of winder control 
systems, including shaft sinking winder control systems, by providing control measures for the purpose 
of protecting the safety of people in the workplace and property.

This Standard is  Part 1  of a new series of Standards for mine winding equipment.  This series comprises 
the following:

AS 4730.1,  Mining — Winding equipment,  Part 1 :  Winder control systems (this Standard)

AS 4730.2 ,  Mining — Winding equipment,  Part 2: Braking systems

Standards Australia thanks the International Electrotechnical Commission (IEC)  for permission to 
reproduce a definition from IEC 60204‑1:2016.  This definition is  copyright of IEC,  Geneva, Switzerland.  
All rights reserved.  Further information on the IEC is  available from www.iec.ch.  IEC has no 
responsibility for the placement and context in which the extracts and contents are reproduced by the 
author,  nor is  IEC in any way responsible for the other content or accuracy therein.

The term “informative” has been used in this Standard to define the application of the appendix to 
which it applies.  An “informative” appendix is  only for information and guidance.
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© Standards Australia Limited 2018

Austral ian  Standard®

Mining—Winding equipment

Part 1:  Winder control  systems

Section 1  Scope and general

1.1  Scope

This Standard specifies requirements for the design and testing of powered mine winder control 
systems and their management through all stages of their lifecycle.

NOTE  Appendix A  describes typical hazardous events that can arise during the operation of winding systems, 
and the associated actions that may be used to address the hazards.

This Standard applies to all powered winding systems, whether vertical or inclined, where the travel 
distance is  more than 40 m, and to powered winding systems carrying more than two people if the 
travel distance is  less than 40 m.

This Standard does not apply to winder braking systems (refer to AS 4730.2) .

1.2   Normative references

The following documents are referred to in the text in such a way that some or all  of their content 
constitutes requirements of this document.

NOTE  Documents for informative purposes are listed in the Bibliography.

AS 61508.1,  Functional safety of electrical/electronic/programmable electronic safety-related systems,  
Part 1: General requirements

AS 62061, Safety of machinery — Functional safety of safety-related electrical,  electronic and programmable 
electronic control systems

AS IEC 61511, Functional safety — Safety instrumented systems for the process industry sector (all parts)

AS/NZS 4024.1604, Safety of machinery,  Part 1604: Design  of controls,  interlocks and guarding — 
Emergency stop — Principles for design

IEC 60204‑1,  Safety of machinery — Electrical equipment of machines,  Part 1: General requirements

1.3   Terms and definitions

For the purposes of this  Standard the following terms and definitions apply.

1.3.1
abnormal condition
condition that needs to be actioned to prevent either injury to personnel or damage to equipment

Note 1  to entry:  This may be determined by industry experience,  user experience or risk assessment.  Examples 
of such conditions include operation outside the defined speed and distance requirements,  conveyance door not 
secured, unauthorized shaft access,  shaft obstruction and slack rope.

1.3.2
basic process control system
electrical,  electronic,  programmable electronic system(s) ,  mechanical device,  or combination of any;  
that implements control functions of the mine winding equipment

1 AS 4730.1:2018
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1.3.3
bypass
risk assessed, manually initiated function to defeat an individual control or safety function

1.3.4
conveyance
any car,  carriage,  cage,  skip,  kibble or stage in which personnel or material is  conveyed in a shaft.  A 
counterweight is  also considered to be a conveyance

1.3.5
dead man control
control switch (or other similar device)  either hand or foot operated that upon release automatically 
returns to the off position causing the conveyance to be brought safely to rest.  Conveyance motion is  
prevented until the control is  selected to the on position

1.3.6
drive system
equipment allowing a command for a required speed,  torque or combination of both,  to be carried out 
by the drive motor which in turn acts on the drum.

Note 1  to entry:  See Figure 2 .1

1.3.7
emergency stop
emergency operation intended to stop a process or a movement that has become hazardous

1.3.8
emergency stop device
manually actuated control device used to initiate an emergency stop function

[SOURCE:  IEC 60204‑1:2016, 3 .1.21]

1.3.9
emergency stop function
function intended to stop all  hazardous motion in an emergency situation

1.3.10
functional safety
that part of the overall safety relating to the winder and its control system that depends on the correct 
functioning of safety systems and other risk reduction measures

1.3.11
hazard
potential source of harm

1.3.12
hazardous event
event that may result in harm

1.3.13
keps
devices used to support the conveyance whilst loading and unloading operations are carried out to 
prevent movement of the conveyance.  Keps are also referred to as “chairs”,  “catches”,  “dogs” or “keeps”

1.3.14
manual operation
where a person continuously controls the motion of the winder

2AS 4730.1:2018
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1.3.15
normal operation
use of the winder within its  design parameters and intended operating modes

Note 1  to entry:  Maintenance and testing functions are considered to be normal operation,  however,  during these 
conditions simulated faults may be introduced.

1.3.16
over speed
any speed of the conveyance outside the designated speed/distance envelope

1.3.17
over travel
any position of the conveyance outside the designated limits of travel for normal winding operations

1.3.18
personnel conveyance
any conveyance that is  used for the transport of one or more persons at any time within the duty-cycle 
or life-cycle of the powered winding system

1.3.19
plat gate
device utilized to bridge a gap that exists between the conveyance and a shaft entry to provide safe 
access for personnel to enter and leave the conveyance

1.3.20
powered winding system
any mechanical device powered by air,  electricity,  internal combustion,  water,  or hydraulic power or 
operated by a force of gravity designed for the purpose of lifting or lowering persons or materials  to or 
from different levels within the underground mine and/or to the surface of the mine by means of a rope 
or chain attached to a conveyance

1.3.21
remote monitoring and control
facility allowing an operator to monitor and control the mine winding equipment from a location 
removed from the location of the mine winding equipment

Note 1  to entry:  Typically remote monitoring and control has restricted functionality when compared to operator 
interface functionality.

1.3.22
risk
combination of the probability of the occurrence of harm and the severity of that harm

1.3.23
safe state
condition within the design limitation of the winding system which,  as  determined by risk assessment,  
reduces risk to a tolerable level

Note 1  to  entry:  Examples of safe state are —

(a)  to be brought to a stop by the immediate initiation of the safety braking function;

(b)  to be brought to a controlled stop;

(c)  to operate at a reduced speed;

(d)  to only operate in a certain direction;

(e)  to operate until the end of the current winding sequence,  at which time further operation is  prohibited by 
the control system;  and

(f)  to be prevented from moving by the control system if the winder is  already stationary.
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