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Some Regulation
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B

C

Focus the analysis

Select the planning objective

Design & initiate customer
surveys (optional)

Identify failure modes

Obtain asset observations

Validate estimation methods

•  cost of failure

Develop estimation methods for:

•  probability of failure

•  consequences of failure

Forecast service

Identify intervention options

Estimate impact of interventions

Value service changes (optional)

Estimate intervention costs

Select optimal interventions

Monitor service and failures

Preparation

Service and cost
forecasting

Intervention
analysis

Forward-looking
Analysis

identify future
maintenance expenditure

to meet regulatory
objectives

Collate and categorise costs

B1.1

B1.2

B1.3

B1.4

B2.1

B2.3

a

b

c

B2.4

B2.5

B2.2

B3.1

B3.3

B3.4

B3.5

B3.6

B3.2

A Expenditure
review

Service & asset
performance

review

Historical Analysis

identify historical levels of
maintenance expenditure
and serviceability indicator

trends

A1

A2

Conclusions

compare and explain
results of historical and

forward-looking analyses;
make the case for the
required level of future

maintenance

Compare and
explain

Assess scope for
further efficiencies

Present the case

C1

C2

C3
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Water distribution systems
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Failures and repairs
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Consequences of pipe failures
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Risk Model
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Good practice in the water industry usually defines risk as:

Probability of failure X Consequence of failure where:

Consequence =
probability of 

failure leading to 

a service incident
X severity of the 

incident X
quantity of 

the incident
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The probability of pipe failure
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Challenges
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Potential network maintenance strategies
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Solution
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Solution
Cluster identification � Risk modelling � Risk Ranking
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Solution
Cluster identification � Risk modelling � Risk Ranking

�
�!���������

� @���	��������������������

� ���������	
���
�������
�

�
������	����	����������	����

�

���� �����
���

�

� ���������	
���
����

�	��


����	���������	���

���

� �
���
�����
���
�����

��������

� �

����	�������	�����

��

/�1�����
��
	��
�	���
�


� "��!�
�

� ����������������

� F���	���������������

� 4�����$���
��

� ���������
��



Apr-1016 Risk Based Water Distribution Rehabilitation Planning - Alec 
Yeowell

������������
�	
������# ����
�����������������
�!
�


� /������!��������	��������	����	����

�����

� ���������	����	��������
��	���� �
�����	���
���
������D������>

����D���������> ��������
�������
�����	��������������
����������

	�����
��

� C�
$���	���
���
�����������������������������
�!����������

	����������������������������	��	�����
����
��/�1�

� /����	�����
�
������������!��������
���D��> �
���D����> ��	

� ((G��������	�����
������	�����������=HH+������
��	���� �����

/�1

Solution
Cluster identification � Risk modelling � Risk Ranking
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Solution
Cluster identification � Risk modelling � Risk Ranking




