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IPresentation 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




I Multiple SG/IN Components —
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I The Role of Workforce Management in SG/IN
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Real-time Simulation and Contingency Analysis
Distributed Generation and Alternate Energy Sources

Self-Healing Wide-Area Protection and Islanding

Asset and Workforce Management; On-Line Equipment
Monitoring Response

Demand Response and D¥hamic Pricing

Participation in Energy Markets

Shared Information — Continuously Optimizing —
Intelligent Responses




I Managing Assets, Work and Mobile Resources

Utilities address a spectrum of Enterprise Work and
Mobile Resource requirements to support SG/IN.

----- Business Process -+
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( DEVELOP ASSETS 1 ( OPERATE ASSETS 1 ( MAINTAIN ASSETST

WORK & MOBILE RESOURCE MANAGEMENT SPECTRUM

* Cost management key

business driver

» Long-cycle duration
+ Extensive planning
+ Scheduling for In-house

and contractor crews

» Customer satisfaction &

cost reduction key
business drivers

= Short-cycle duration
* Optimized schedule &

logistics for mobile fleets

* High volume

Service, Repair Maintenance &

» Asset utilization key

business driver

* VVaried duration
» Scheduled activities for

planned worked

» Specialized technician

or crew

......
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IThe Asset Challenges of a Smart Grid Network

» Data Flow » More Assets to Manage
» How to determine what asset data » Demand Response (DR) devices require
IS important installation, maintenance, replacement
> Xcel Energy experiences 30,000 » NV Energy plans to roll out 600,000 DR devices
distribution data points a day at its customers
» Distribution Assets » Modifies the Business
Become More Critical Organization
» Smaller Distribution assets now » Changes how you manage outages,
can better avoid outages distribution networks, faults, work crew
» Current NA environment provide 99.7% decisions and asset management

» Distribution systems provide real-
time analysis of grid health

» They become Iifelineszof the network > EX|St| N g Ut| I |ty Ch al I en g es
< Outside of Smart Grid

» Still must face replacement, management
of existing “non-smart” infrastructure

P 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%

Qutage 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 asset
o Utilities need systems to meet the needs of smart asset tracking

Ventyx»
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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/IWM/EWFM can help move a utility from a lower
maturity to a higher one ¥
Ventyx»
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I 5-Level CMMI Model

Grid Operations
Advanced grid observability, control, quality, and
reliability

Gridemiploys selif-healing capabilities

System-wide automated grid decklon making
Optimized rate designyregulatory policy

Ubiquitous system-wide dynamic control

Universal dynamic protaction

Mew opportunities as a result of the Integrated view of
customers, assets, and operations

Innovating

Integration Mo ENtErprise processs
Drynamic gid management

Tactical forecasts based on real data

Information avallable across entenprise through end-to-end
abservability

+  Automated decision making within protectionschemes
(Le., laveraging Increased analyticscapabilities and context)

Optimizing .

Sharlng data across functions and systems
Implementing control analytics to support manual decision
making

+  Movefrom estimation to fact-based planning

‘Custom er meter becomes an essantial grid management
SENSOT

s New process being defined dus to increased automation
and ohservabiliny

Integrating

Inittal distribution o substation automiation projects
Implem enting advanced outage rastoration schemes
Plloting remiote asset monkoring (RAM) on key assets for
mianual decishon making
+ Expanding and Investing In extended communications

5

Investing

Emphasis on communications with respect o automation
and observability

+ Exploring new sensors, switches, and communication
devices

+ Exploring outage and distribation management Inked to
substation automation

Bullding business case at functional level
Proof of concept and component testing

Safety and physical securlty

Evaluating communications technologles

E= Software Engineering Institute | CarnegieMellon

Initiating

S B W ustomer Management
nd Experience

etail, customer care, pricing options and control,

Workand Asset Management
Optimized assets and resources (i.e, people and
equipment)

d performance

‘Optimizing the use of assets between and across supply
«chain participants

Just-in-time retirement of assets +
Enterprise-wide abstract representation of assets for *
Investment declsions

ability for custom er management of end-to-end

gy supply and usage level

atic usage detection at residential level or device

and-play customer-based generation supported
real-time data on custom er usage

puative customer products possible

sumption level by device avallable

*

=

Entarprise view of assets: location, status, Intermalationships,
connectivity, and promity .
Aszat models based onreal data

hysls of usage within pricing programs

=

« Optimization across flest of assets -
+ Conditlon-basedand predictive managementon key . billing programs in the home
companents . bt customer usage data je.g, dally)
« Efficient inventory management utiizing real asset status - monCustomer expenlence Integrated across all

and modeling

PPerformance and trend analyss avallable for components -
Daveloping Condition Based Management (CEM) on key A
Companents .
Integrating RAM to asset managemeant .
Intagrating RAM to mobile work forceand work orders .
Integrated view of Geospatial iInformation Systems .
+ Trackingimeentory from source to utllization .

-

#  Mpdeling assst Investments for key componentsbased on
smart grid data

degree of actionable customer segmentation
Way MEtEr communication

ote disconnect and connect

ote load control available

=

* =

=

fomer participation in demandresponse
Interactive products and services

Developing mobile workforce stratagy

+ Approach fortracking, Imventory, and event history of N
aszets under dawelopment ~

+ Developing an Integrated view of GIS and RAM with
llocation, status, and nodal Interconnectivity

Pilots for enhancements to oew scheduling
Deviloping track history of assets

ed remote disconnect and connect
bssing Impactof new services and delivery processes

*

=

Bantding a business case at the functional level
Conducting value analysis fornew equipment and systems
[Exploring Remota Access Monftoring (RAM) beyond

*

2 byfwalk by Automated Mater Reading

*

.
SCADA .

«  Evaluating mobile workforce and crew communiczation - ted remote load control, load management for C&
Systam P

thvie B0 CUSTOMEr exparisnce

*

Exploring proactive and predictive asset malmtenance
Exploring using spatial viewof assets

EBlack text = Required charactenstics Pescriptive characteristics

anced services, visibility into utilization, quality,

Value Chain Integration

Enabling demand and supply management,
distributed generation and load management, and
leweraging market opportunities

+ Dispatchable resownces are avallable for Increasingly
granular market options (.0, Locational Marginal Pricing)

+ Coordinated energy management and generation

throughout the supply chain

Optimization of entire energy assets

*

-

Mew and existing enengy resources czn be dispatched
and traded

+ Portfollo optimization modeling expanded for new

respurces and real-time markets
+ Abilty to commuricate with Home Area Metwork (HAN)
Wislbllity and control of customer brge-demand appliances
Uses distributed generation and load management to sell
extra power off network

*

-

-

Integrated resource pian Inchedes new targeted resourcas
(e.g, DR, DG, valt/VAR)

+ Enabling market and usage information for uss by
customer energy management solutions

Mewresources avallable as substinote for market products
tomestrellability objectives
Programs to support value chain partners for load
management and distributad generation

=

=

Introducing support for home enengy management
SyStEms

Pllot grid Investments toutilize 2 diverssresource portfolio
Redefining the value chaln Into a new ecosystam
Programsto promate custom er distributed generation
Support for distibuted generation systems

contract vehicles to accommodate distributed generation
to mid and small based customers

=

EEE Y

 Assels and programs that facilitate load management
programs are identified

Distributed generation sources and extsting capabilithes o
support them are idenufied

= Developing a strategy for diverse resounce portfolio

AMR oF one-way AMI Infrastructura

Education for curtalling peak usage avallable to
CUStOmers

© 2009 Camnegle Mellon University ®
Vel ILy X»
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Smart Grid Maturity Model 3- Integrating

Grid Operations Workand Asset Management Customer Management Value Chain Integration
Advanced grid observability, control, quality, Optimized assets and resources (i.e, people and and Experience Enabling demand and supply manzagement,
reliabili ipment) . . ) distributed generation and load management, and
' ””" e, [ s
and performance
+ Gridemploys seif-healing capabilities Optimizing the use of assets between and across supply pability for custom er management of end-to-and + Dispatchable resowrces are avallable for Increasingly
+ System-wide automated grid decklon making «chain participants supply and wsage kevel granular market options (e.g, Locational Marginal Pricing)
+ Dpiimized rate design/regulatory policy Just-in-time retirement of assets atic usage detection at residential level or device + Coordinated energy management and generation
Innovatin + Ubigquitaus system-wide dynamic contral Enterprise-wide absiract representation of assets for lug-and-play custom er-based generation supported throughout the supply chain
9 + Universal dynamic protection Inv estmient declsions ear real-time data on custom er usage + Optimization of entire energy assets
+ Mew opportunities as a result of the Integrated view of novative custemer products possible
customers, assets, and operations sumption level by device avallable
+ Integ i : ' espurces can be dispatched
+ Dyna u u
ommang = * Performanceandtrend analysis available for components —bos
. ;bf: th Home Area Meswork (HAN)
. u g m itomer krge-demand applnces
=+ Developing Condition Based Management (CBM) on key e
— components e e——
= Implk . = Inform for usa
.=+ Integrating RAM to asset management i
Integrating + Custg substitute for market products
.=+ |ntegrating RAM to mobile work force and work orders et
.. * Integrated view of Geospatial Information Systems —
+ Impk
+ Pl u . ufs n tilize a diverssresource ponfolio
Investin = * Trackinginventory from source to utilization [ —-
9 + Expal amer distributed generation
netw . . MEration systams
=+ Modeling asset investments for key components based on modte e geeton
e smart grid data S—
- + Etpltlngu.alzm;!;:tn:nmm MENagement me= o - zmmnm ACCESS MONItoring (RAM) beyond : ad:m&:;ﬂgfmmlﬁnﬁumg . :mem:;uﬁ;tsﬂmnng capabilites o
Initiating Bullding business case 3t functional level + Evaluating mobile workforce and crew communication + [Wimited remate load control, load management for C&l + Developing 3 strategy for diverse resource portfolio
Proof of concept and com ponent testing systam 4 Ve 0 CUStOmEr experiance = AR or one-way AMI Infrastructurs

Safety and physical security
Evaluating communications technologles

E= Software Enginesring Institute | CarnegieMellon

*

Exploring proactive and predicthe asset malntenance
Exploring using spatial view of assefs

. . . .

*

customers

Black text = Required characterstics = Descriptive characteristics

Education for curtalling peak usage available to

© 2009 Camegle Mellon University



I Smart Grid Maturity Model 4- Optimizing

Grid Operations Workand Asset Management Customer Management Value Chain Integration
Advanced grid observability, control, quality, Optimized assets and resources (i.e, people and and Experience Enabling demand and supply manzagement,
refiability equipment) PrTl o e Ty S disu'itn.l.tedgenemn'on and Inacl management, and
el e ST A T T (e A TR o
and performance
+ Gridemploys seif-healing capabilities « Optimizing the use of assets between and across supply + [apability for custom er management of end-to-end + Dispatchable resowrces are avallable for Increasingly
+ System-wide automated grid decklon making «chain participants supply and usage level granular market options (e.g, Locational Marginal Pricing)
«  Optimized rate desl nent and generation
innovating  * Uoussar- N . : . . -
. niversa m o
Drmenne * Enterprise view of assets: location, status, interrelationships,
CUStOIMENs, a5sets, i
connectivity, and proximity
+ Integration ieo ent urces can be dispatched
Lo # - ASset models based on real data
r + Tactical forecasts b Emﬂedfurnew
opimine - imIze e Optimization across fleet of assets il
: md?:::r . : . ind laad management to sell
+ (Condition-based and predictive managementon key
+ Sharing data across des new targeted resources
! mpneumgcon components N
Ing
Integrating e . . e Ls:lnw?ns .
e form
-amensae  # Efficient inventory managementutilizing real asset status
- . ain partners for load
"y and modeling [
Initial distribution & anadgem ent
: |nmplemm mmmmmnxmgs R DU LRI, IVETITY IR SV S A Y ¥ Lo Prequent knowlsdge of CUstomer usage SYSTEMS R
+ Piloting remiote assat MONROrng (RAM) on key assets for assets under development + [kodelng of relabity lssues to dive Investmentsfor * Pllot gid Investments to utllize 3 diverseresource portfalio
| ti manual decision making + Developing an integrated view of GIS and RamM with POVEMENts + Redafining the value chain Into a new ecosystam
nvesting + Expanding and Investing Inextended communications I Rne O T TR + Mliloted remote disconnect and connect + Programsto promote customer distributed generation
netwarks « Pilots for enhancements to crew scheduling
+ [ssessing Impactof new services and delivery processes + Support for distibuted generation systems
‘ :ndpuh;sls unmolurn murications with respact to automatio * Developing track histary of assets + Contract vehicles to accommodate distributed generation
servability to mid and small based customers
+ Exploring new sensars, switches, and communication Building a business case at the functional level « Assefs and programs that facilitate bad management
devices ond I i equipment and programs are identified
+ Hmﬂ;ﬂﬁ;;n:nmm management inked to : gwﬂ?ﬁﬁfm[mfﬂwms 4 adhymlkbyaummated Mater Reading . Dlnrhﬂdem:;uﬁ;csmemnng capabilites o
= substatior SCADA + customer sagm entation support
Initiating Bullding business case 2t funchional level + Evaluating mobille workforce and craw communication + [Wimited remote lozd control, load management for C&l + Developing 3 strategy for diverse resource portfolio
Proof of concept and com ponent testing systam 4 Ve 0 CUStOmEr experiance = AR or one-way AMI Infrastructurs

Safety and physical security
Evaluating communications technologles

E= Software Enginesring Institute | CarnegieMellon

*

Exploring proactive and predicthe asset malntenance
Exploring using spatial view of assefs

. . . .

*

Black text = Required characterstics = Descriptive characteristics

Education for curtalling peak usage available to
cusiomers

© 2005 Camegle Mellon Universtty Y



I Smart Grid Maturity Model 5- Innovating

Innovating

Optimizing

Integrating

Investing

Initiating

E= Software Enginesring Institute | CarnegieMellon

ﬁ

Grid Operations

e« (ptimizing the use of assets between and across supply

chain participants
st 4 J1st-in-time retirement of assets

System-wide automated grid deckk
Opiimized rate design/regulatory po

Mew opportunities as a result of the

et e, s investment decisions

Integration D enterprise processs:
Dynamicgnd management

Tactical forecasts based on real data
Information avallable across entenpr
abservability

+ mutomated decison making within protectionschemes
(12, leweraging Increasad analyticscapabilities and cont

. . e .

4

L ALY LA L G U N LS LW 1N ST LT R + et biling programs in the hame
COmpanents . customer usage data (e.g.. dally)

Efficient irventory management utiizing rezl asset status
e * monoustomer experience Integrated across all

=

Performance and trend analysis available for components
» Davaloping Condition Based Management (CEM) on key
COmpanents

Integrating RAM 1o asset management

Integrating RAM to mobile work forceand work orders
Integrated view of Geospatial iInformation Systems
Trackinginventory from source to utilization

Mpdaling assat Investments for key componentsbasad on
smart grid data

Sharing data across functions and systems

Implementing control analytics to support manual

mazking

Movefrom astimation to fact-basad planning

Customer meter becomes an essential gridm anagement
SENSOr

= New procass baing defined dus to Increased automation

and ohservabillty

* = & = %

& participation in demand/response
ewInteractive products and services

*

Devaloping mobile workforce stratagy .
Approach fortracking Imventory, and event history of N
assets under development A

+ Developing an integrated view of GIS and RAM with
location, status, and nodal interconnectivity

Pilots for enhancements to crew scheduling A
Developing track history of assets

Initial distribution to substation automation projects

Implem enting advanced outage rastoration schemes

Piloting remiote asset monRkoring (RAM) on key assets for

manual decision making

+ Expanding and Investing Inextended communications
netwaris

loting remaote AMITAMR
ore frequent knowledge of customer usage
odeling of relability ssues to dive Investments for
provements

loted remote disconnect and connect

-
=

-

=

-
*

Emphasis on communications with respact to automatio
and ohservability

+ Exploring new sensars, switches, and communication
devices
+ Explonng outage and distribution management Inkad to

Bulbding a business case at the functional level
Conduciing value analysls fornew equipment and systems
[Exploring Remota Access Monitoring (RAM) beyond

byiwalk by Automated Meter Reading

*

-
substation automation SCADA . ad customer segm entztion
Bullding business case at functional level + Evaluating mobille workforce and craw communication + mited remate lozd control, load management for C&l
Proof of concept and com ponent testing systam 4 tve 0 Customer experiance

Safety and physical security
Evaluating communications technologles

*

Exploring proactive and predicthe asset malntenance
Exploring using spatial view of assefs

. . . .

Black text = Required characterstics = Descriptive characteristics

pessomesieecs  Enterprise-wide abstract representation of assets for

.

ADNLY 10 COMIMUMCAce Witn Mome Area Nenwors (rnAn)
Vislbility and control of customer brge-demand appliances
Uses distributed generation and load management to sell
entra power off netwark

-

-

Integrated resource plan Inchedes new targeted resources

(e.g. DR, DG, voltyVAR)

+ Enabling market and usage Information for use by
customer energy management solutions

+ Mewrssources avallable as substitute for market products

tomest rellability objactives

Programs to support value chaln partners for load

management and distributed generation

*

*

Intreducing support for home enengy management
systems

Pilot grid Investments toutilize 3 diversaresource porfolio
Redefining the value chaln Into 2 new ecosystam
Programs to promote customer distributed generation
suppaort for distnbuted generation systems

contract vehicles to accommedate distributad generation
to mid and small based customers

* = o= o= @

« Assefs and programs that facilitate bad management
programs are identified

Distributed generation sources and extsting capabilities to
support them are identfied

+ Developing a strateqy for diverse resource portfolio

AMR or one-way AMI Infrastructura

Education for curtalling peak usage available to »>
customers

© 2005 Camegle Mellon Universtty Y
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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

Ventyx»

An ABB Company
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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)

Ventyx»
An ABB Company
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Solution Topography

SCADA/DMS/OMS .
Restoration Order /

Fault & Equipment Data

Real time monitoring Fault location, isolation

and control and restoration

Real time load calibration Qutage analysis and report
|
|
: Network Analysis Trouble call management
|
1
|
|

Meter Data
Near Real-Time Data

Crew Location /
Restoration Status

1racing and dynamic coioring Switch oraer management

EAM: Asset Suite EWFM: Service Suite

Design & Locatiin
Maintenance Optimization

GIS / Engineering Management . ., it Model
& Asset Updates

Workload Forecasting

Predictive Failure : .
Scheduling & Dispatch

Asset Design & Registry
Work Plan lex Work Proactive Maintenance
esign & Inspection

Project Portfolio Management Work Planning

Work Status

Reactive Service &

Materials & Permitting Built/ Outage Repair

intained

Engineering _
Documents Smart Asset Tracking /
Document Management Tagging Complex Work Execution

T T T S . s S O e S S e N M S e S e
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I Workflow Between Control Center and the Field

Field Operations

Mobile
Order Details
& Completio

Field
Supervision

Dispatch
Mapping

Operations
Dashboard

Workforce
Optimization

Document
Management

Mobile

Mapping
& GIS

Workforce
Availability

Forecasting
& Planning

b —

* Dispatch best crew for
the job

« Communicate
accurate and timely
information

 Forecast workforce
requirements accurately

® Manage switch
orders effectively

Fault
Location

Restoration
Switching
Analysis

Votl / Var
Optimization
Switching
And

Taggin
2l Distribution

Power
Flow

Outage
Analysis

Real-Time
Network

Distribution

Control Center




I Working as One

Field Operations

Fault
Location

Restoration
Switching
, Analysis
Mobile

Order Details Outage Votl / Var
% Completio Analysis Optimization
Field Mobile Switching
Supervision Mapping And
& GIS Tagging
Real-Time
Network

Document
Management

Dispatch
Mapping

Operations Workforce
Dashboard Availability

Workforce
Optimization

Forecasting
& Planning



SG/IN and AM/EWFM Flow

Substation Data &

Substation Failures

Data

Outage Outage Identification

Management

- ; : Topology Updates &
Distribution Sensing Data

Management

Near Real-Time

Meter Data Meter Data

Asset
Restoration

AM/WM Maintenance

Predictive Failure

Maintenance
Optimization
Near Real-Time Asset
Decisions

Smart Asset
Tracking / Tagging

Web Services

Install / Install /
Maintain / Maintain
Restore

Distributed Meters

~--+ Generation

Install /
Maintain

Devices

EWEM

Workforce Mgmt.

Decisions

Real-Time
Asset Restoration

Proactive Maintenance
Root Cause Analysis
Smart Asset
Mgmt.

Replacement
Decisions

Asset
Registration

Performance
Measurement

Maintenance\
Outage & Fault
Identification

Install
Schedule

Asset
Registration

Install / Install /
Maintain / Maintain /
Restore / Restore /
Replace Replace

Substations




SGJ/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 V
required entyx»

An ABB Company




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 smartf
assets (DR Devices, meters)




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)

Ventyx»

An ABB Company

= o — — C e — o —— —— — o — — e — — e — — o — — o o — —— — e —— o — o — — o — — S e — —— — —— — o — — ) ——



EWFM Requirements

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

Ventyx»

An ABB Company
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EWFM Requirements

« 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

Ventyx»
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Systems Working Together
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)

Ventyx»
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