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Smart Grid

Enabling a Revolution

Utility concerns:
=consumer satisfaction

-rate management
=controlling costs/ efficiency

-CO2 emissions/ regulatory compliance

When customers are aware of Smart
Grid technology and the utilities’
attempts to implement it, overall
satisfaction goes up.

J.D. Power

Ventyx»>

I S W S S S S S N S S S S S N N S S N S S S A S - S S S S S S S S S S S S S —— —




IFive ways Smart Grid technologies improve the grid

Making the grid work smarter not harder

Reliability Efficiency

Sustainability ~ Customer Enablement \'/entyxﬁ»
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ISmart Grid Solutions “Building Blocks”

Information
Technology

\

Utility Information Technology and
> Systems that enables Smart Grid

applications

Ventyx»

An ABB Company




ISmart Grid Solutions “Building Blocks”

Integration of Operations Technology and
Information Technology

Advanced Metering Infrastructure (AMI) -\

Smart Meters Network Management
Communications Meter Data Management
Distribution Grid Management (DGM)
D-SCADA DMS OMS FDIR VWO Advanced Apps End-to-End
Dist. Auto. Feeder Automation Sensors Communications Smart Grld
applications,
Asset Health Center (AHC) integration of
Sensors and Monitors Communications  Sub. Automation OT and IT
Analytics Dashboard Asset Management Work Management

Transmission Grid Management (TGM)

. HVDC FACTS HV Cables Energy Storage SCADA/EMS

% Wide Area Monitoring HY Optical Sensors PMUs  Sub. Automation | ®
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ISmart Grid Solutions “Building Blocks”

Distribution Edge of Grid
Technologies

—

Smart Grid technologies that have
the potential to tansform and/or
disrupt the relationship between the
Utility and their customers.

DERMS &VPP

ﬂ Electric Vehicles

Energy Storage

Distributed
Generation

"% Demand
\&/ Response
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I Putting all Together

ABB Vision on the Coverage for the Smart Grid Landscape

Information Integration of Operations Technology and Distribution Edge of Grid
Technology Information Technology Technologies

? cls ' I Advanced Metering Infrastructure (AMI)
a : Ventyx )

Smart Meters Network Management H ﬂ Electric Vehicles
¢ ) Meter Data Management Communications DA&M, Ecma"w

ﬁ Comms

PS, Tril!iant

Dlstrlbutlun Grid Management (DGM) ﬁ

1 Trilliant, Freewave, MIDS
' GIS D-SCADA MS OMS FDIR VWO Advanced Apps E =” Energy Stnrage
e | T Dist. Auto.  Feeder Automation Sensors  Communications > PS, DA&M, PPMV

Vantyx Power Systems COE PPMV,PPHV Q.

;L
Fi ¥ Asset Mngmnt >
I et Asset Health Center (AHC) 1
” Sensors and Monitors Communications Substation Automation "E: Distributed
Work Mngmnt % Analytics Dashboard Asset Management Work Management a Generation
' Ventyx Ventyx T Power Systems  PPHV, PPTR a DA&M, LV, PP
Mobile Data Transmission Grid Management (TGM)
Vesyx ,  Demand
Security HVDC FACTS HV Cables Energy Storage SCADA/EMS @ Response
Industrial ~A1 Wide Area Monitoring HV Optical Sensors PMUs  Sub.Automation PA, LV .
Defender Q ' Power Systems Ventyx PPHV ,
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I Fault Detection, Isolation and Restoration (FDIR)

Tier 1 — Control Center SCADA/DMS
Based Logic

‘Substation 1 | Substation 2 |
| COM&00 | TCPIIP COME00
P : h T

Tier 2 — Substation or A A 4 I | ‘-—:-_-_L:,

Distributed Logic ' ' . I | ‘ |
+ RER 620 Line | e e e

Reclosers

Tier 3 — Device to Device

Control and Logic

Tie

Data/Logic/Control - Establishing Decision Tiers Using
DNP 3.0 and IEC 61850
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IVoIt / Var Control and Optimization

= Drives energy efficiency, up to a
5% increase

Creates a virtual generator

Improves asset utilization (higher
load factor)

Defers capital investments, or
payments for firm capacity

= Reduces losses
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IVoIt [ Var Control — Two Levels

1. Local control

Capacitor bank control based on local voltage, current,
temperature, time of day

OK for local control objectives (power factor, voltage)

Control objective (power factor correction, voltage reduction) often
inconsistent with loss or demand reduction

. Difficult to coordinate to achieve system level objective
. May not be able to verify capacitor is switching correctly
. Does not require feeder communications

2, Distributed or centralized capacitor automation
Capacitor control based on power factor correction
. Switch capacitors to keep voltages within allowed range
. Does not require full network model, only connectivity
. Requires reliable and secure two-way feeder communications
. May be done at multiple substations (distributed) or at DMS
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IVoIt [ Var Optimization — The Next Level

- Minimize (MW loss or MW demand) + Voltage or Current
violations

- Subject to

- Power flow equations (multi-phase, multi-source, unbalanced, meshed
system)

- Voltage constraints (phase to neutral or phase to phase)

« Current constraints (cables, overhead lines, transformers, neutral,
grounding resistance) T ———

- Tap change constraints (operation ranges)
= Shunt capacitor change constraints (operation ranges)
« Solution

« MINLP — mixed integer non-linear problem

« Integer decision variables (cap bank switching statuses, regulator tap
positions)

» Non-linear objective (loss or demand) and constraints (power flow)
« Requires network model — impedance and connectivity

- Requires reliable and secure two-way feeder communications
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Asset Health Analysis — A key enabler to Smart Grid

Advanced Business Intelligence & Analytics Level 5: Based on
asset lifecycle costs,
Equipment EMS/DMS Mobile Energy risks, &market
Reliability + SCADA Workforce Portfolio Mgmt conditions

Advanced Business Intelligence

Equi , A Mobil Level 4: Condition +
quipmen obile ey .
Reliability + SCADA T A criticality based

Business Intelligence

Mobile EMS/DMS
Workforce + SCADA

Level 3: Condition based

EAM

(Enterprise Asset Mgmt ) Reports Level 2: Time based

Degree of Process & Portfolio Integration =

Point )
Solution(s) Level 1: Corrective

| BASIC  oug Degree of Asset Health Management mx(@»
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Asset Health: End-to-End Solution to Drive Asset
Performance

] & Highe 1t —
I iy I~
o @ X
ol | o e w \ ippoil
e P ety 2 N
= I | B
] 3 a " 0
= =]
E Lo L R HFES P TEC Y
oty e R e
] Ty o Bgfice i 4=l

1vs Enbascact Dogsarsisa
WD R DT S L

Work & Asset
Management

|

Transformers TEC Substation Equip Work Management
Breakers CBS Automation specs Inventory
Batteries Battery Monitors Data Concentration  Failure data Crew Deployment
HVDC and IEDs Communications Test results
FACTS Service
records
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IDistributed Energy Resources and Demand Response

memmmms DER/DMS  -[Frommmmmmmm s o e 2 :

VPP

Situational Awareness Dispatch Aggregation o1 T e
Real time monitoring - & Forecast

& control Load and
DER Forec

Commercial Operations

VPP

t DER / Customer Relationship

State Estimation Optimization

Load forecast DR/ DER Program

Management

Billing / Tariff Determinants P.”C'”g BN O]
Signals
VPP Dispatch

Instructions

Volt/Var Optimization

Topology

DER Customer Analytics VPP Aggregation

VPP Dispatch / Results

Outage management

1

1

1

1

1

1

1

1

1

1

‘ !
i 1

DR/ DER Forecasting DER& Fortiolio 1
1

1

1

</ '
1

1

1

1

1

1

1

1

and status
CIS
Customer Management Service Request Mgmt

Billing & Revenue Mgmt Marketing Program Mgmt

Meter Data

Yy N - ____
Determinants Customer & Enrollment Data Price & Emission Device Dispatch
. i Instructions
Measurements DR Analvsis DER Analytics Signals

Enroliment Data

Customer and Field Systems

MDMS Meter Data Customer DR & DER
Portal Devices
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Smart Grid Control Center

Integrating all into a Single Uniform View

Ventyx
ABB Network Manager
AMI/MDM GIS
center - Outage management MWM cls
Advanced applications :
WMS VR
SCADAEMS
Ventyx Intagration Ventyx
Service Suite Asset Suite
Communication Field crews
Fault location
: automatic switching
Unbalanced g and restoration
load flow \4
&J Plug-In hybrid
._ glactric vehiclos
el - (I i i’ =
| T || N Eomdar
: rd W Feader | L h '
ot o protection Backied _
com:tungftf:;tngway m:r racluaar . ! tis switch AMI Integration and
{\\\ / Distributed demand response
Volt/var control Capacitor generation and Residental
control energy gtnraga meter Ventyx
DRMS
Substation Feeder Customer
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I FocalPoint Business Intelligence Solution

Ad Hoc Query & Reporting Business Activity Dashboard Solutions External Communications Bl Applications
Monitoring .
Q - ‘
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3 Administrator Administrator Generator Services (ETL)
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=F Real-Time  Dimensions  Aggregations
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Mapping Identification Filtering Cleansing

PP PTERRNNN

r—r
< Industry Standards
er’'s Data.

Geographic Demographics

Extract
Transform
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Development and demonstration of a large scale Smart
Grid In Stockholm Royal Seaport

-

. Smart homes/Buildings and Demand Response

« Reduced peak load and increazed energy efficiency by demand
zide patticipation and homeshuilding automation

. Distributed Energy Systems

« Integration of production for local generation PV ancd Wind in
HomerlBuilding Automation Solution

Integration and Use of electric vehicles

« Integration of PHEY Charging Infrastructre

Energy Storage for Network Support and DES
« Increaszed stakility and poveer guality

Harbor Controel Solution
« Reduced CO2Z emisszion based High voltage shore connection

Smart Primary Substations

« Increased efficiency and reliakilty with higher automation level

Smart Grid Lab and Control Center
{part of Royal Seaport Innovation)

- Reszsearch, development, simulation and implementation of smart
grid applications, control center far Distribution Automation

RN i TR, Cerd=]
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CenterPoint (Houston, TX)— ADMS Smart Grid Project
(SCADA/DMS/OMS & MWM) g g

Transforming the Future of
Electric Distribution & Energy Consumption

» Scope of Requirements
» Improved power quality and reliability
» Self-healing grid
» Improved fault detection
» Diagnostics for outage prevention

Optimized life of electrical assets " Solution Being Delivered
Help offset decline in workforce »DMS/ OMS/ SCADA Solution
Reduced costs replaces manual grid monitoring and

status system (Graphical Switching)
and Outage Analysis System

»Implement Volt-Var and Self Healing

Operations Technology into a more (Auto Restoration) capability on the

end-to-end service management distribution grid
organization »MWFEFM integrated with DMS/OMS

for faster crew deployment

Improved customer satisfaction
Extended life of electrical assets
Transform Information Technology /

vVVyYVYyVYYVYY
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