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Presentation Topics

•Overview of Smart Grid/Intelligent Network Components

•The Challenges of SG/IN for Workforce Management

•CMMI Stages

•SG/IN – Service Suite Solution Topography and Workflow

•Use Case Example

•Requirements and Value of SG/IN – Service Suite 

Systems Together

•Questions
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Participation in Energy Markets

The Role of Workforce Management in SG/IN

Real-time Simulation and Contingency Analysis

Distributed Generation and Alternate Energy Sources

Self-Healing Wide-Area Protection and Islanding

Demand Response and Dynamic Pricing

Shared Information – Continuously Optimizing –

Intelligent Responses

Asset and Workforce Management; On-Line Equipment 
Monitoring Response
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Managing Assets, Work and Mobile Resources

Utilities address a spectrum of Enterprise Work and 

Mobile Resource requirements to support SG/IN.
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The Asset Challenges of a Smart Grid Network

Data Flow
How to determine what asset data 

is important
Xcel Energy experiences 30,000 

distribution data points a day

Distribution Assets 

Become More Critical
Smaller Distribution assets now 

can better avoid outages
Current NA environment provide 99.7%

Distribution systems provide real-

time analysis of grid health
They become lifelines of the network

More Assets to Manage
Demand Response (DR) devices require 

installation, maintenance, replacement
NV Energy plans to roll out 600,000 DR devices 

at its customers

Modifies the Business 

Organization
Changes how you manage outages, 

distribution networks, faults, work crew 

decisions and asset management

Existing Utility Challenges 

Outside of Smart Grid
Still must face replacement, management 

of existing “non-smart” infrastructure
Average age of a sub station transformer is 

42 years old (2 years beyond life span)
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Value of AM/EWFM in Smart Grid

• Asset EOL Extension changes procurement strategies 

• Extending life of assets could reduce distribution 

asset acquisition up to 10% per year

• On-hand inventory needs could drop 20-30%

•Outage Responses lead to action and dollars

• Many utilities must pay fines for excessive power outages

o One utility refunded $27 million for excessive outages

• Work crew productivity could rise by 10%-15%

•Real Systems to manage Real Assets

• Complex system that can track customer related intelligent assets

o Utilities need systems to meet the needs of smart asset tracking
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The 5-level SG/IN CMMI

•Capability Maturity Model Index History

• Carnegie Mellon produces maturity model for many different operational areas
o Utility IT is familiar with the Software Development standards (CMMI-SW)

• Maturity is usually rated from 0-5,with 5 the highest

•Smart Grid CMMI 

• Global Intelligent Utility Network Coalition 

• July 2009 53 large utilities assessed their maturity across a range of topics

• One component was Work & Asset Management
o Most respondents from July 2009 rated 1 out of 5

• Utilities can perform their own assessment and compare to other utilities
o Documents are free to download and provide detail tools to complete assessments

•Leveraging Smart Grid CMMI

• Standard Language
o Provides consistent language that the market is adopting for terms 

• AM/WM/EWFM can help move a utility from a lower 
maturity to a higher one
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5-Level CMMI Model
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Smart Grid Maturity Model 3- Integrating
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Smart Grid Maturity Model 4- Optimizing
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Smart Grid Maturity Model 5- Innovating
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Impacts of SG/IN on AM/EWFM

•At least 3 Main Impact Areas

• CIS: the utility’s end-customer relationship (and the 

information the customer will receive, need and demand)

• AM: the asset management programme at that utility (and the 

new classes of assets to be maintained and tracked)

• EWFM: the mobile workforce need for and access to 

information in the field concerning the customer and these 

new assets
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More Demanding Customer Relationships

•Customers expect more

• Intelligent devices in their homes

• Explanations of new technology and/or products

• Shorter appointment windows

• More control

• The “Smart Customer”

•CIS Requirements

• Optimized Net billing for residential customers (Level 4)

• Optimized Common customer experience for all channels (Level 4)

• Innovative customer products (Level 5)
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Work Plan 

Work Status 

EWFM: Service Suite

Workload Forecasting

Scheduling & Dispatch

Proactive Maintenance

& Inspection

Reactive Service &

Outage Repair

Complex Work Execution

Maintenance

Decisions

EAM:  Asset Suite

Work Planning

Maintenance Optimization

Predictive Failure

Smart Asset Tracking / 

Tagging

Real-Time

Asset Restoration

Complex Work

Design

As Built/

As Maintained

GIS / Engineering Management

Project Portfolio Management

Asset Design & Registry

Materials & Permitting

Restoration Order / 

Fault & Equipment Data

Crew Location / 

Restoration Status

Design & Location 

Connectivity Model

& Asset Updates 

Document Management

Engineering

Documents 

Ventyx solutions

ABB solutions

SCADA/DMS/OMS

Meter Data
Near Real-Time Data

Fault location, isolation 

and restoration

Outage analysis and report

Trouble call management

Real time monitoring 

and control

Real time load calibration

Network Analysis

Switch order managementTracing and dynamic coloring

Solution Topography
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Restoration
Switching
Analysis

Mobile
Mapping

& GIS

Document
Management

Distribution
SCADA

Real-Time
Network
Model

Switch
Order

Management

Fault
Location

Outage
Analysis

Distribution

Power

Flow

Switching
And

Tagging

Workforce
Availability

Workforce
Optimization

Dispatch
Mapping

Forecasting 
& Planning

Field
Supervision

Mobile
Order Details
& Completion

Votl / Var
Optimization

Operations
Dashboard

• Dispatch best crew for 

the job

• Communicate 

accurate and timely 

information

• Forecast workforce 

requirements accurately

• Manage switch 

orders effectively

Workflow Between Control Center and the Field  

Control Center

Field Operations
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Restoration
Switching
Analysis

Mobile
Mapping

& GIS

Document
Management

Distribution
SCADA

Real-Time
Network
Model

Switch
Order

Management

Fault
Location

Outage
Analysis

Distribution

Power

Flow

Switching
And

Tagging

Workforce
Availability

Workforce
Optimization

Dispatch
Mapping

Forecasting 
& Planning

Field
Supervision

Mobile
Order Details
& Completion

Votl / Var
Optimization

Operations
Dashboard

Working as One

Control Center

Field Operations
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SG/IN and AM/EWFM Flow
EWFM

Workforce Mgmt.

Proactive Maintenance

Root Cause Analysis

Smart Asset 

Mgmt.

Performance 

Measurement

Maintenance

Decisions

Substation Data & 

Failures

Topology Updates & 

Sensing Data  

AM/WM

Near Real-Time Asset 
Decisions

Maintenance 
Optimization

Predictive Failure

Smart Asset 
Tracking / Tagging

Web Services

Devices

Substation 

Data

Outage 

Management

Distribution

Management

Meter Data

Outage Identification

Near Real-Time 

Meter Data 

Real-Time

Asset Restoration

Replacement

Decisions

Asset 

Registration

A

Asset 

Restoration 

Substations DistributionMetersDistributed 

Generation

Install /

Maintain /

Restore

Maintenance\

Outage & Fault 

Identification

Asset 

Registration

Install

Schedule

Install / 

Maintain

Install / 

Maintain

Install / 

Maintain /

Restore /

Replace

Install / 

Maintain /

Restore /

Replace
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SG/IN – Service Suite Use Case

• Intelligent Network – Motor Operated Switch

• Intelligent devices in Substation

• SCADA detects possible problems

• Motor-Operated Switch (MOS) or Communications device

• Different crew skill sets required to diagnose

• DMS/OMS creates investigation orders and sends to 

Service Suite

• Service Suite assigns unified crew with both skill sets, 

schedules and dispatches the work order (s)

• Crew arrives, investigates, performs work, fixes one 

device

• Results returned to DMS/OMS

• Smart Grid cured itself before non-crew intervention 

required
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Asset Management Requirements

•Predict Failure based on measurements (Level 4)

• Utilize smart distribution data to get the last gasp out of assets

• Just in time retirement of assets (Level 5)

•Maintenance Optimization

• Distribution data used to determine priority for maintenance (Level 3)

• Integrate with EWFM to schedule maintenance crews appropriately

•Near Real-Time Asset Decisions

• Asset models/investments based on real data (Level 4)

•Smart Asset Tagging / Tracking

• Utilize AM to manage rollout of new assets (Level 2)

• Integrate with other Asset components to gain better 

predictive failure and maintenance plans for new smart 

assets (DR Devices, meters)
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Asset Management Requirements

•Customers and regulators expect more from Assets

• Greater reliability
o Fewer and less severe unplanned outages

o Shorter restoration times

o Lower costs

•AM Uses

• Detailed asset tracking: source, installation/event history (Level 2)

• Distribution data used to determine maintenance priorities (Level 3)

• Predictive maintenance from remote monitoring (Level 4)

• Asset models and investment based on real data (Level 4)

• Just in time retirement of assets (Level 5)
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•Workforce Management (Levels 2 and 3)

• Improved information increases productivity
o Crews no longer searching for outage within an area (Level 4)

•Proactive Maintenance (Levels 3 and 4)

• Integrated with Asset Management to determine 
which assets, when & who repairs or replaces

•Root Cause Analysis

• Pinpoint and diagnose network issues with integration to OMS/DMS (Level 3)

• Validate resolution of outage / fault on-site

•Smart Asset Management

• Provide appointment bookings, self-service web portal

• Integrate with Asset Management to register devices immediately

•Performance Measurement

• Provide better crew assessments and metrics

EWFM Requirements
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•Customers expect more

• Field Techs with needed information at hand

• Explanations of new technology and/or products

• Usage guidance

• Short appointment windows

•EWFM Uses

• Appointment booking; self-service web portal

• Alerts & graphical warnings to dispatchers

• Continuous optimization

• Install addressable devices from the field

• Activate back office connection immediately

EWFM Requirements
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•Directly from EWFM in the field

• Pinpoint and diagnose network issues (OMS interface)

• Determine current network state (DMS interface)

• Examine asset health from the inside (smart asset AM interface)

• Program, test and activate new meters (MDM interface)

•To and from AM in the back office

• Supply chain & financial control (ERP interface)

• Asset connection status & topology (DMS interface)

• Failure notification (OMS interface)

• Remote access monitoring (SCADA / smart asset interface)

Systems Working Together
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