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Overview

This Performance Requirement (PR) has been developed to augment interpretation of EMESRT Design
Philosophy (DP) 5, Machine OperatiGontrols in the following potential unwanted event (PUE)
scenarios:

5.2 Injury due to workstation desigand externalstructures

5.3 Injury or iliness from physical and/or menfatigue

5.4 Harm from impaired visibility (including distorted or degraded visionjnpaired awareness of hazards in
variety of operatingonditions

5.5 Harm from restricted or impeded operator vision of the surrounding environment and foofzeation

5.6 Harm from collisions due to persons and small vehicles being encouraged/forced, lyutpeent design,
G2 t201GS 2y @GS 2LISNF 62NDa o6f AyR

5.7 Harm from loss of machine stability while operating, tramming, articulating or relocating

5.8 Harm from incorrect use of equipment controls, incorrect/inaccurate calibration or ineffective
maintenance dueo poorly designed controls ardisplays

5.9 Harm from misinterpretation of information due to displayslanels

5.10 Harm, including mental overload, from warnings and alarms being overlooked, ignored ozardt
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Performance Requirement Objectives

The objective is to prevent a person or equipment (machine or vehicle) causing a PUE in the following four PUE

categories resulting in injury or equipment damage:

1. Equipnent to person

2.  Equipment toequipment

3.  Equipment to environment
4.  Loss of control ofquipment

By means of timely, repeatabldependentand accurate information being presented to a person, the operator or
the equipment itself so that appropriate action caa taken by the person, the operator or the equipment itself to
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Operator Situational Awareness Model
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This Situational Awareness model depicts the key elements of operator interaction to control a véhicigedy.

State of the operator, machine and
surrounding environment

Perception Senses observe the environment

An understanding of the current

i situation is developed

LEVEL 7
Operator A

A prediction on the future state of

Prejeetion the environment is made

A decision is made on what action to perform

LEVEL 8
Advi

sory

An action is implemented |

Beanné

oo

Model of Situational AwarenegsMica Endsley 1998

{

Vehicle Interaction Defensive Controls Model

LEVEL 9
ntervent.

The controls model depicts the 9 defensive layers which provide differing levels of poas#ssls toprevent an
unwanted vehicle interetion. The PR relates to thast three level of defence, 8 and9.
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Control Classification Level Definitions

Level 7¢ Operator Awareness

Technologies that provide information to enhance the operator ability to observe and understand potential haze
in the vicinity of the equipment
A Ability to provide enhanced situational awareness

A Alerts the operator to a potential abnormal situation
A Provides context of the situation to the operator

A Whereisit?

A Whatis it?

A How far away is it?

A What is its heading?

A How fast is it going?
A Supports visual confirmation for the operator

Level 8¢ AdvisoryControls

Technologies that provide alarms and/or instruction to enhance the operator ability to predict a potential unsafe
interaction and the corrective action required

A Determines an imminent threat of collision

A Provides a specific instruction to the Operator to intervene (Act)

A Operator assesses the instruction in relation to other contributing fadtwes intervenes (Acts)

Level ¢ Intervention Controls

Technologies thaautomatically intervene and take some form of equipment control to prevent or mitigate an
unsafe interaction
A Provides a specific instruction to the Machine to intervene (Act)
A Machine assesses the instruction in relation to other contributing factors ifenvenes (Acts)
A Relinquish intervention control to the operator should they take evasive action
A Provides a manual oveide to recover after a collision intervention scenario has occurred

Design / Systems Interdependence

Given the range and brands a@pment in use in the mining industry and that there is an array of technologies ¢
suppliers that may be utilised to metite objectives of Levels 7, 8 aBdlesigns, consideration of the differing
systems/technologies interdependence will be a key isgaent in design performance objectives.

Definitions

Local Object (LOY KS AYGSNI OG2NI Ay (GKS 0Sad LRaAldAzy G2 | O
highest energy. There is only one Local Object in any interaction and it must béecaptdking preventative

action.

Remote Object (RO KS W2 G KSNX LI NOHAOALI yi Ay GKS AYyGSNI OGA
available
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Vehicle Interaction Scenarios

The intended design outcome should include/consider but not be limiaedte following interaction scenarios:
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1 Person on foot (RO) in immediate vicinity around machine (LO)

Person on foot that is a bystander in an interaction between machines and/or

linfrastructure

Person getting on or offtationary mabine (see Access afitjyress DP)

RO directly in the path of a LO moving (or intending to move) forward

RO directly behind a LO moving (or intending to move) in reverse
Two machines (L&ndRO) reversing towards each eth

LO following a RO with both moving in the forward direction

Two machines (L&1dRO) passing each other in opposite directions with both
moving forward

Two machines oriented in same directioniwk G KS T2 NB I NRmTY 2 ¢
stationary or reversing RO

LO pulling out and overtaking a RO with both moving forward

C2NB I NRnY2@AYy3 [h gA0GK fAYAGSR 2NJ yi
moving RO (blinded or slructed)

Two machines (L&dRO) approaching in opposite directions around a bend
with both moving forward

Two machines (L&dRO) following each other around a bend with both moving
forward

LO approaching a stationary or reversing RO around a bend
[ h T LIWNRBFOKAY3 + YSNHS AYy(iSNESOUGAZY

LO intending to turn across path of oncoming RO

LO approaching an tee intersectiodvii K wh (N} @Sttt Ay3a ai
[h FLIWNEBFOKAY3I F dpn RSINBS F2dNIslh
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Machine with elevated load (LO) transferring material to another machine (RO)

Machine (LO) approaching a fixed object (RO)® 3 ® KA IKmgl f £ =
KFEy3aiay3angl 3z Ay TNF adNHzOG dzNB

al OKAYS o[ h0o Sy dSNRyYy3 lipedge firHitad cleaiddde, «
soft barrier, electrical cable

Operator not in control of machine (LO) andne of the above scenarios apply
otmMZtoZ[MmmyZ/ MTOZ¢MMTOZhMZIWMTIHZ MU

Machine (LO) operating with multiple (moreath 2) other machines in close
proximity ¢ e.g. workshop ared_V/HV parking area
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T2Crossover

SURFACE VEHICLE INTERACTION SCENARIOS
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UNDERGROUNZEHICLE INTERACTION SCENARIOS
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SCENARIO CODESURFACE

PUEL nEquipment to Person
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CXCurving Heac
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LO Cutting Corner LO Swinging Wide RO Oversteer RO Understeer Other
C2Curving
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PUE3 nEquipment to Environment

01 02 03 04 05 06 07 08 09 XX
O1-Obstacle
O1
Reversing into obje Permanent Temporary Temporary objecto  Animal on road Drove into berm Drove into Accident or Other
construction roadworks road infrastructure breakdown
V1-Void
V1
No go zones Unstable ground Other
PUE4ross of Control
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V1-Loss of Control
V4
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x PUE4ncludes Loss of contrataused by speeding, operator fatigue/distraction, mechanical failure, watered road (manuedfemental)

© 2019 EMESR1 Page9 of 13



