Identifying Critical Infrastructure
Through the Use of Hydraulic Modeling
to Support Asset Management
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Why Model’Pc Traditional Applications

Aseasonal AOperational ANew demands ATank cycling /

demands changes ANew supplies mixing
AFire flow analysis AFuture service Awater age

Amain breaks GIEED Achlorine residual
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Advanced Modeling Applications

Improving capabilities change

our qUeStiOnS Annual Average Net Demand Within

Water Distribution System
Advanced applications require|
advanced calibration
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Advanced Modeling Applications

Improving capabilities change
our questions

Advanced applications require
advanced calibration
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Master Planning

Advanced calibration requires
advanced modeling expertise

Specific, Detailed Analyses \
Optimization
Energy
Criticality

Hydraulic Modelingvs.
Asset Management
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Asset Management Hydraulic Modelingasd

1. What is the current state of my assets? 2. What is the required LOS?

S D G e g Asset Management

Data hierarchy. Balanced scorecard

Standards inventory Rating methodologies. decay curves cycle costing Performance melric

I reid] e ‘Asset management
Business Risk Optmized decision o i Renewal annuity Policies and strategies.
Deskiop / Iterviews making e ‘Annual budget
3. Which assets are critical? 4. What are my best CIP and 5. What is my best
O&M strategies? funding strategy?

Hydraulic Models Support Asset Management! Hydraulic Models Support Asset Management!

Likelihood of Failure

High Pressure Water Mains / Force Mains

Pipe Failure Impact

AMinimum Pressure Requirements

Pipes With Varying Flow Direction AAbility to Supply All Demands :
AOperations Concerns (Pump running = 8

Wide Range of Pressures / Velocities

off curve, etc.)

Pipe Network Redundancy ,

Pipes with High Headloss / Excessive /I
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General Analytics Process:

Take a Take next
Evaluate LOS
F q Y S . segment out Run model . segment out
Basics of an Operational-Based Criticality Analysis o s Requirements of service
A H
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Criticality Analysis Approach

' Determine the infrastructure (i.e., mains) and
criteria for the analysis

STEP 2: .
PerformiCriticality _ Set up the model and run the analysis

ing the criticalit; dul
Analysis in the Model using the criticality module

STEP 3: P . . -
. — Identify list of segments by unique identifier
Rewﬁw Results of}he and rank by selected performance criteria
Criticality Analysis

Workshop to review results and identify
_ potential mitigation strategies for top 5
most critical outages

STEP5:
Evaluate Mitigation
Strategies

_ Simulate and evaluate the mitigation
strategies for the top 5 most critical outages

Types of Criticality Analysis

Connectivity based:

A Volume not supplied based on demand nodes disconnected from a
source (reservoir or tank)

Hydraulic based:

A Volume not supplied based on the
period of time during the simulation that a
demand node is:

i Disconnected from a source (e.g. tank empty)
i Pressure is below threshold

Run Hydrauic Engins?
Minimum Pressure To Supply Demand; 400 Bsi
Maximum Allowable Demand Shortfall: 0.0 %

é

Washington Suburban Sanitary Commission

Washington Suburban

Eighthlargest water/wastewater utility in the U.S.@ Sanitary Commission

Sexves a population of nearly8M people in Montgomery and.Prince
DSQNﬁ)é)Qé / zdz;)’?mpsgz al-glléf)ll- YR

~434,000customer accounts

f

Avg. day consumption = 175MGD
Max. day consumption = 220MGD ".':'-"/*
System infrastructure:

A 2 water filtration plants
A 47 water storage facilities

A 18 water pumping stations :"‘"‘
A 86 pressure zones 7 Mixed (lended)
A 325 PRVs © e Pt Pt crumes

A >5,500miles of pipe
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Segmentation

Segment: Basic element of a system that can be isolated so that the effects of an
outage can be evaluated

Segment can be defined by:

&

s,
A Pipes
i Each pipe is a segment
T No information about
isolation valves
A Valves
T Segment is defined by
isolation elements (more

than one pipe or section
of pipes)

Preferred methody more
accurately reflects portion
of the system oubf-service

during an outago
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Background Criticality Analysi€Objectives

2009- WSS@eveloped and
calibrated an aipipes hydraulic
model

2014- WSS@nodel was updated |
with the latest infrastructure and |
demand projections

ldenti fy WS
buried infrastructure Support asset

and quantify the impact management programs
‘ of discrete system and master planning
Current Model Applications: : L outages

A Existing System Analysis

A Future System Needs Analysis
A HGL Benchmarking

A Criticality Analysis

Segmentation Results

WSSC criticality analysis considere(,: -+
valves, including: f

A Isolation valves
A Division valves

Define Scope .5
and Criteria

Infrastructure Scope

ACNIyavyraarzy YA A PRVs
System conditions
A Existing system maximum day 3 1 5 O
A 24 hour Extended Period ]

simulation SEGMENTS

Level of service

A Minimum Pressure Required =
40 psi
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WaterGEMCriticality Analysis Tool Criticality Analysis Results Output

Tool to identify the [FrEiiEEramrm e amTTiT e
most critical s DL
elements in the E
water transmission
aeausSy ob

A Determine system

Cesess

performance
results (e.g.,
2177 28,572
serviced) y y
A g&r{;‘ggg?g gfs?r?él i SEGMENTS RESULT IN AVG. GALLONS NOT SUPPLIED
= DEMAND NOT BEING MET DUE TO PIPE OUTAGE

run







