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1 Developing Lean Six Sigma Capability

Lean Six Sigma Capability should ideally span 
the interfaces of
• Mining Operations
• Coal Handling and Processing
• Transport Logistics from mine to port
• Maintenance Support Services
• Alliance and Contractual Arrangements
to provide an integrated approach to manage
cost reduction and productivity improvement
embedded throughout the mining enterprise 
with benefits often 10 x cost of program
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2 Synergy Lean Six Sigma in Mining & Logistics

Some of Synergy’s Process Management and Lean Six Sigma 
coal and other industry clients in Australia & Indonesia
Anglo Coal
Xstrata Coal 
Bengalla Coal
Drayton Coal
Boggabri Coal
Muswellbrook Coal
Port Waratah Coal Services
NSW RailCorp
Zurich Insurance
Commonwealth Bank
Westpac Bank
PT Sucofindo
PT General Motors Indonesia
PT Garuda Airlines
PT Bouraq Airlines
PT Pelni National Shipping Line
PT Tyco Electronics Indonesia
PT Bank National Indonesia

6σ
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2  Synergy Lean Six Sigma in Mining & Logistics

Application of Synergy Lean Six Sigma in Coal Mining to 
achieve cost reduction and performance improvement

• Optimise Tyre Life
• Optimise Fuel Usage
• Optimise Drill & Blast
• Improve Mine, Haul
& Dump Operations

• Reduce Maintenance Costs
• Improve Equipment Availability
•Improve In Pit Coal Recovery
•Improve Preparation Plant 

Coal Recovery
•Improve overland & river Logistics
•Streamline Administration Processes

This is achieved through Sustainable Process Improvement

6σ
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3 Achieving Sustainable Process Improvement 

Process Management is the activity of mapping, 
improving and adhering to processes. 
•Delivers the best $ value for investment (often >>10x)
Lean and Six Sigma are proven process management 
and process improvement methodologies
•Lean to simplify processes and reduce cost by 
identification and eliminating Non-Value Added 
activities (and duplication) in Processes

•Six Sigma to reduce variation and improve 
productivity and cost

•Quality Management to lock in gains by adhering to 
processes and follow up to ensure they are permanent 
gains



7

4  Six Sigma - DMAIC Method

Define Analyse ImproveMeasure Control

Define the 
problem & 
improvement 
opportunity
Define 
customer 
requirements
Define current 
process

Identify what 
to measure
Understand 
variation in 
processes 
(not average)
Determine 
baseline

Analyse data 
and process
Develop 
hypothesis 
around root 
causes
Validate root 
causes via 
data analysis

Generate 
improvement 
ideas based 
on root 
causes
Evaluate & 
select optimal 
solution
Pilot changes

Review pilot 
results
Modify 
solution if 
required
Roll out 
solution
Closure

Six Sigma Method

6σ
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Define Analyse ImproveMeasure Control

 Field Workforce 
Productivity 

  Productivity is low 

 Objective to increase 
daily task rate by 0.5 
tasks / day 
(=$1.7m/day) 

 SIPOC map 
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XYZ

PROCESS MAP

Inbound call
Scheduling 

and task 
assignment

Fault diagnosis TravelCall escalation On-site repair

SIPOC Map

Branches

Task 
Management 
Centre

Call Centre

Spare Parts

ECO Centre

IT

Tech Support

SUPPLIERS

Skills

Technicians

Manuals

Product

Scheduling

Parts

INPUTS

Service Invoice

Networking 
(Connection / 
Change/)

Preventative 
maintenance

Training
Up-skill Level 2 & 
3 Techs

Response time

Installs

Machine Fix

OUTPUT

Marketing, 
Professional 
services

Sales

Technicians

Customer Care 
Management

Branch GM

BISG Customers

CUSTOMERS

Define To understand the process

 
 Define current 

process 
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XYZ High level process map

Inbound Call
CSR’s 

(20 people)

Call Centre

Service 
Technician

Business 
Services

Information 
and Service 

Request 
(CSR’s)

Schedule 
Service 

Technician

Determine 
and match the 
location / Skill 
level / product

Site Diagnosis Spare needed?

Return to FixOrder and 
receive part

Repair Charge?

Send Invoice

Require 
onsite 

service?

Tech Support 
2hr Call back Fixed?

Closed

Second Level 
Support

No

Yes

No

Yes

No No

Yes

Define

Yes

Resolved?
No

Yes

 

   Voice of customer 
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XYZ

End-user

Customers
Branch GM’s Service 

Technician’s
Service 

Supervisors

Call centre
Inbound calls & 

Scheduling

No down time
Fast response time

Effective repair
Courteous service staff

Professional
Information / ETA

Best practice
Reduced cost

Higher call rate
Customer satisfaction
Higher fault diagnosis

Better fault rectification
Segment by value
Contract changes

Differentiated services

Better reporting
Simple systems
Access to parts

Accurate reporting
Simple systems

Less travel
Access to parts
Stability of job

Identifying the key issues & need

Translating needs into requirements

Audience analysis (VOC)

Reduce conflict
Better manage workload

Extend working hours
Autonomy

Define

1. Scheduling and task assignment – Build efficiencies into the process and systems
2. Service technicians – Increase the call/task rate and more effective use of time
3. Supervisors – Apply performance management philosophy  

 

 Identify what to 
measure 

 Understand the 
variation in the 
processes (Not 
averages) 

 Determine the 
baseline 

 Validate task rate 
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XYZ Validating tasks per day

Level 3 service technicians (60% of all techs)
Average tasks determined as 3.72 / day

Tasks per day per   
Level 3 tech

N=25

Oct – Dec 06

Measure

Ta
sk

s

 Validate response 
time 
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XYZ Validating the response time

Identify trends for analysis:
– Location, proximity to parts, close to city

Measure

0

1

2
3

4

5

6

7

8

9

10

Oct Nov Dec

Ben Murray  ACT
Dave Smart  NSW
Greg Arkell  NSW
John Portlock  NSW
Louis Maratheftis  NSW
Tien Pham  NSW
Tony Vavayis  NSW
Walter Dana  NSW
Bob Archer  Qld
Martin Hooper  Qld
David Cashmore  SA
Dean Taylor  SA
Bruno Distefano  Vic
Chris Dirchalidis  Vic
Colin Money  Vic
Daniel Soon  Vic

Oct to Dec 2006. Average response time by region (Supervisor)

H
ou

rs

 

 

 Analyse the data 
and the process 

 Cause & Effect 
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XYZ Cause and effect

Task acknowledgement
Task open / close

Lack of inventoryOracle
Access database
Excel

Systems

Access to spare parts
Inventory management
Car / van stock

Drop points
Access to spare parts

Task assignment
Data integrity

Process

Scheduling Travel
time Repair

Inadequate # 
of calls per 

day

Analyse

Knowledge
Customer relationship
Fault diagnosis
Performance mgmt
Response time

Response timeSchedulers
Geographic knowledge
Service tech info

Performance mgmt of 
the supervisors

People

Reduced working hours 
in the day
Repair time
Spare parts inventory
Administration (Oracle)

Driving / Traffic / Delay
Parking

Inconsistent skill level
Machine type
Customer location
SLA’s (call centre / 
service and XYZ / 
customer)
Escalations 
(sup/customer/sales)

Inputs

Root 
cause

Root 
causes

 Validate root causes 
via data analysis 

 Validate skill level 
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XYZ Validating technician skill level 

Hypothesis

Varying skill level 
(particularly Level 3 
technicians) can 
cause assignment 
error and possible 
overlap in job 
assignment

Observation

Schedulers are 
required to have a 
detailed understanding 
of non-value added 
(customer perspective) 
knowledge such as:
– Technician job preferences
– Technician’s home / location
– Individuals skill levels

Analyse

 Validate start times 
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XYZ Validating the start times – all techs

Start time for Oct to Dec 06 was: 
a. Mean is 9.15am 
b. Median is 9.00am
c. Schedulers confirmed that the initial travel time is considered [by 

service techs] as legitimate work time

Analyse

N=11,710

Mean = 9:15am

Median = 9.00am

Std Deviation = 1.44

First call travel time excluded

 Hypotheses 

 Generate 
improvement ideas 
for root causes 

 Deploying Auto 
scheduler 

 Implement one 
consistent SLA 

 Drive consistent level 
of skill ( for Level 3 
Techs, then across 
the board) 

 Supervisors change 
from support to 
delivering perform. 
mgmt 

 Evaluate optimal 
solution 

 Increase task rate to 
4.3 tasks per day 

 Reduce or redeploy 
field workforce (L3), 
by up to 19 staff  

 Current staff turnover 
suggests 12-18 
month timeframe 

 $1.7M cost 
savings 
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XYZ Cost benefit analysis
Increase task rate to 4.3 tasks per day
Reduce or redeploy field workforce (Level 3) 

– Potentially by up to 19 staff 
• Achieved via performance management & natural attrition
• Current staff turnover suggests 12-18 month timeframe

– Up to $1.7M cost reduction

Improve

3.40

3.50

3.60

3.70

3.80

3.90

4.00

4.10

4.20

4.30

4.40

6.5 6.75 7 7.25 7.5
0

200000

400000

600000

800000

1000000

1200000

1400000

1600000

1800000

2000000

Tasks per day Savings  
 Pilot the changes 

 

 Review the pilot 
results 
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XYZ Recommendations
2. Increase technician productivity

A change communication plan required:
– Drive change in service call rate culture
– Service tasks to be automatically assigned

• Minimal negotiation (Techs / Schedulers / Supervisors)
– Outline increased call rate expectations

• Set benchmarks (Team, State, Country)

Increase call rate KPI in the BSC
Enforce the earlier start program
Ensure compliance of process
– Reward over achievement
– Implement a reward program

Improve

 
 Modify the solution 

if required 

 Decide controls 

 Revise SOPs 

 Audit compliance 

 Roll out the 
solution 
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XYZ Pilot plan

Revise supervisor job 
specification and 
implementation 
implications

Implement appropriate 
KPI’s that reflect the 
recommended increased 
task rate

Enforce that supervisors 
manage SFOD. Apply KPI

Improve

Supervisors Technicians Task 
management

Enforce Start and Finish 
times for technicians

Revise technician skill 
level and implement 
training program schedule

Revise the measurement 
(metrics) of technicians

Create one SLA for task 
management

Revise the role / function 
of the scheduler after 
deployment of Auto 
Scheduler

Pilot test in agreed location

 
 Closure 

6σ
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Level 1 
Map

Level 2 
Map

Level 2 
Map

Level 2 
Map

Level 2 
Map

Update maps 
and SOP

Define process 
outcomes, outputs, 
inputs and steps. Define critical to 

customer KPI’s.
Measure process 
performance Select 

projects

Selection criteria

Scope, determine 
level & define project

Measure problem 
and confirm scale of 

opportunityAssess and confirm 
causes of problem

Develop and prove 
solution(s)

Implement and 
control changes 
to the process

Define

Measure 

Analyse
Improve

Control

Business 
Plan

Bank National 
Indonesia
Six Sigma 
Overall Framework

Select processes 
that incorporate 
Operations tasks

Define 
Customer 
Outcomes

6σ5  Examples of Synergy Lean Six Sigma Applications
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5  Examples of Six Sigma implementation - OTR Tyres

Identify 
requirement 

for new 
equipment

13

Review (audit) and continuously 
Improve the Maintenance System

22, 23

Maintain
Records

21

Develop, Maintain & Implement 
Documents:

Policy, Strategy, SOPs, 
standards, forms

1, 2, 3, 7, 8, 9, 10, 11, 12 

Develop 
Maintenance 

People
5

Design & 
define 

equipment 
specification

13

Procure
new 

Equipment

13

Maintain 
Equipment

•routine, overhaul
•retire

•13,14,15,16,
•17,18,19

Conduct 
needs 

analysis

13

Equipment 
is

Fit for 
Purpose

Install & 
Commission 

new
Equipment

13

CORE PROCESS of EQUIPMENT LIFE CYCLE

SUPPORT PROCESSES

Develop 
Maintenance 

Budget
4

Conduct
Risk 

Assessments
20

Maintain
Pulse 

System
6

Numbers refer to tasks in the SOP

Which parts of maintenance process contribute risk to tyre process?

http://www.4x4review.com/news/goodyear-big-tire.jpg
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5  Examples of Six Sigma implementation OTR Tyres

Establish
long term

supply contract

Mine advises
supplier of

quantity, timing

Satisfied 
Stakeholders

Which Parts of the Tyre Process are at risk?

Supplier
designs tyre to 
suit use mode

Tyres
delivered
& stored

Monitor tyres in 
use & vehicle

operating mode

Maintain haul
roads

Drive skillfully
& maintain tyre

pressures 

Maintain
Records
of use

Rotate tyres
as needed

Repair
as needed Dispose

Tyres

http://www.4x4review.com/news/goodyear-big-tire.jpg
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5  Examples of Six Sigma implementation – Control by SOPs

SOP- 04- 42 Waste Dump Management 

1. Objectives: 
The safe dumping and positioning of material on Waste Dumps  
2. Scope 
To Identify, construct and manage waste dump to MCC standards                                                                               
3. References: 
MCC Mine management Safety Plan 
4. Definitions: 
MCC = Muswellbrook Coal Company mine site 
L/P    = Lighting Plant                                                 
5. Performance Measures & Targets:  
1. Dumps Constructed and Tipped to design 
2. No lost time injuries 
6. Procedure                       

Responsible  Task  Notes 
Mining 
Engineer,  
Surveyor 

1  Provide plan of 
dump design and 

location 

T 

 1. Identify area for dumps: 
 Hot Dump 
 Steel Dump 
 Top soil and clay dumps 
 Washery reject material  

2. Determine drainage method and direction 
3. Issue design and plans to show location of dump and levels 
4. Design the dump taking into account the potential for 

spontaneous combustion by leaving a 10m wide access track 
around the toe of each 10m to 15m dump lift       

5. Designate name/number for each dump based on RL & dump type 
 

OCE/  
Operator 

2  Communicate 
Design 

T 

 1. Communicate dump design and location to operators working on  or 
tipping on waste dumps 
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OCE/  
Operator 

1 Typical Tipping 
arrangement 

T 

             
 
 
 
 
 
 
 
 
 
 
 
 
 

OCE 2 Inspect Waste 
Dumps  

End 

 1. OCE carries out regular inspections (operational, safety and 
environmental) inspections and takes corrective action:  

 dumps and tip heads 
 road conditions for accessing dump area 
 checks drainage profile to prevent ponding 
 uses on board GPS unit to check RLs 
 monitors temperature of hot ground 
 inspects for spon com 

covers hot smouldering areas with inert material

5 Examples of Six Sigma implementation – control by SOPs
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6 Example of Communication and Control with Intranet
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7   Synergy Learn - by - Doing Green Belt Process

Six Sigma – Lean  Capability

Quick 
Wins

Six 
Sigma 

Projects
Lean 

Projects

LSS 
Workshop
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8 Synergy Learn-by-Doing Green Belt Program

Developing Lean Six Sigma capability with 
Synergy Learn-by-Doing Green Belt Program

Improvement projects are identified and prioritised in 
an executive meeting facilitated by Synergy 

1. A Lean Six Sigma Workshop facilitated by Synergy
is applied to each project

2. Identified quick wins are implemented to deliver 
immediate benefits

3. Identified six sigma and lean projects use Synergy’s 
Learn-by-Doing Green Belt Program

• full DMAIC & lean to deliver significant benefits 
• small learning groups of 8 - 12 learn key skills whilst 

applying skills to their projects over 12 weeks
• Award Synergy Green Belts to Participants
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9 About Synergy Management Consulting Group

Synergy was formed by Jim Laird and brought 
together principal consultants with a 20 year heritage 
in assisting executive clients realize business 
benefits through:
Change Management - to drive change by ensuring 
strategic decisions are put into action
Business Excellence – to drive business 
improvement with Lean Six Sigma and Quality 
Management
Business Risk and Opportunity Management – to 
control risks and convert into opportunities
Synergy is committed to assisting clients in Australia 
and Indonesia achieve their business objectives
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Thank you

For more information on how Synergy can 
assist you reduce costs and improve 
productivity contact: 
Bede Boyle - Director 
Synergy Management Consulting Group
boyle.bede@bigpond.com
+61 (0) 419 213 010
Or visit our website for free briefings on 
solutions to business critical issues
www.synergymcg.com

mailto:boyle.bede@bigpond.com
http://www.synergymcg.com/
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