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O

Robust & Scalable Enterprise Platform and Applications

O

Web-based, Geospatial Network Visualization

O

Model-Based Advanced Analytics for Planners and Operators
Integrate, Simulate, Predict, and Optimize Data

Leverage Data Investments for Grid Management

C O O

Cloud-Based or Own & Operate

O Pre-integrated to Landis+Gyr Solutions
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What are Advanced Grid Analytics? La’]&’}?+

L+G’s Advanced Grid Analytics imports a “static” distribution electric model (from
GIS), displays it on web-based Google Maps and layers on top near real-time or real-
time data from AMI/MDM, OMS, SCADA, then runs complex optimization, analysis
and physics- based algorithms making it a “dynamic” grid performance, analysis and
management application suite:

2 Visualize
JPlan

1 Operate
- Maintain
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Advanced Grid Analytics Lifecycle

Leverage Big Data to
Maximize Identify System Health &
& Extend Asset Life Performance Issues
[0

Yy
N
. Operate
Advanced Analysis Improve and Optimize
for Real-Time Decision System Planning
Support
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Advanced Grid Analytics Lifecycle

Landis
Gyr

GRIDassets

* Asset Placement Optimizer

* Predictive Asset Analytics

* Asset & Work Manager
=1
)

GRIDview

Asset loading
Voltage Visualization
Capacity Contribution
Revenue Protection
Energy Diversion

GRIDops

* Qutage Detection w OFISR
* Voltage Monitoring

* Volt/VAr Manager

* DER Optimized Dispatch

* Reliability Manager

* Dynamic State Estimation

N
/
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GRIDplan

Reliability Planner
DER Optimizer
FCI Optimization



Landis
Gyr

Solution Architecture & Taxonomy

Advanced Analytics Software Suite
Application Layer

GRIDfast Engine and Algorithms

Modular, Web-
based, User
Friendly,
Applications

GRIDrecords

DER Revenue DA Reliability . Powerful Enterprise
Powerflow Optimization Protection Placement Optimization Ll Platform - Tested &
Core Network Validated over 12
Loss Switching Volt/VAR and EV Outage pI Electrical Model years
Minimization = Optimization CVR Infrastructure Detection atform

GRIDlinks Integration Layer
Pre-developed

Adapters for
Simplified
Integration

Data Investments

Utility Data Layer [
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Leverage Data Investments for Distribution Grid Management

Landis
Gyr
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Improve Power Quality

Voltage
Visualization:

U System-wide historic visualization
of voltage issues

U Displays meter voltages
measurements on the web-based
distribution map

O Aggregates AMI/MDM data and
calculates voltages where they are
not being measured W

U Provides monitoring and consistent .

system wide visibility of over and .

under voltages.

-

U Helps determine and prioritize areas
for CVR and/or Volt/VAr optimization
programs
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Monitor Voltage Issues

Voltage
Monitoring

U Displays important meter real-tinre
voltage (5-15 minute)
measurements on geo-spatial
distribution map for distribution
system voltage management

O Provides services to perform a
complete system voltage analysis
to recommend important meters
for each distribution circuit.

U Provides over the air .
reconfiguration of field meters to .
become important meters (if AMI

can support).

-

O CIM real-time adapter

O GA-Q22015
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Control & Manage Voltages

Volt/Var
Manager

O  Analyze real time voltage data from
important meters and coordinates
with a utilities DMS/SCADA to
optimize circuit Power Factor and
deliver either DR or energy
conservation

77 AIVEHSUY L vorage Loaong rofile
LR
NIALP feee an.701 Yo Ralimn

PRI TIEIIN

e e et e
FT1E1I0NDS 80" Veltaps Prrtent
Waniily Alircemal Vs age | iormers
€3 antsm

U  Provides a complete system analysis
of important meter groupings using
voltage data with each meter data to
determine necessary adjustments I
::teded in any circuit important meter annnl l

Al mal Yanage Trarsl

U  Coordinates with Command Center to
automatically (over the air) remove
certain bellwether meters and add
new meters to serve as bellwether
meters

U GAQ12016
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Reduce Peak Loads

DR

Placement

Uses MDM or AMI head-end data to
identify customers that contribute
most to peak loads

Calculates coincident peak demand
for all the customers and ranks them || oo coson commpunon 2o
based on their contribution

Prioritizes customers that would I
affect system capacity charges ‘ =

Analyzes the best customers for
demand management

Top Contributing Meters
uk Time Wednesdey September 07, 2

Improves ability to manage loads of
customers affecting system capacity
during peak
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. Lands
Manage Renewable Integration d& andis,

v

DER
Optimizer

J Combines AMI and Sensor measurements

U Analyzes Impacts of DER

O Impact on power flows & voltages
O Voltage flicker on sudden loss of
generation

U Superimposes PV/wind generation on load
profiles from AMI/Sensors to analyze
changes in load profile

U Optimizes integration of PV/wind into
distribution system

O Analyze limits of PV/wind/DR the network
can handle without adverse power quality

or reliability impacts
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Optimize Life & Value of Grid Assets

Asset
Loading

GRIDview rsfocver vy (8§ Vil ‘travdononr:
[« e, € g 3 o up | Sereline | Detuls,
Satedulnos a i o 4 L T

777431350550's Transformer Loading Profile

Zoom [ [MIW[ 1] From | Jn 1, 2011 | To | Jan1,7017

U Uses AMI/MDM or Sensor Data
O System health and performance

.
analysis

Tow % w0 | High % | 100
777431350550's Loading Duration

U Identifies over loading to minimize M TR S
outages due to equipment failure

O Identifies under loading for better | - | *—vhtomans o ] — 13 Ao :
asset utilization Linal I = I o St

U System planning and e

Transformer Loading | 1mwsnnan

placement/sizing of transformers ‘ o
Q  Performs loss of life calculations e
| om

|4 it
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Reduce Outages & Justify Investments

Asset
Placement
Optimizer

O Identifies optimal type, number and
placement of Sensors

O Performs cost-benefit analysis,
including discounted cash flow . \
analysis on the return on investment | . ¥ j' > : h ' ——

O Quickly identifies how many devices - 4 : '
to purchase and where to place them
for maximum benefit

=
"
n

« " v

O Quickly and easily develops and et 3 e g | LA
justifies a business case : e - ——— s

O Reduces the time, resources, and cost | - : - < : g, =
necessary to identify faults along the ' ' “::M g ‘
feeder puisiicsro==

QO  Leads to significant improvement in I".;.‘:.""_".’.‘.Tj"".’. | = ||I I LARLRRAny
fault restoration times P
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Improve Reliability — SAIDI, SAIFI, CAIDI Mh Landier

v

Reliability
Planner

¢ | Mup | Earele || Detals
S 2009 04 1 L o~ 2 \ o 8 3 Selecton | Case Sty Detak | Improvements || Gotmaed Soiens | Comparson |

M ~
00:00 Y By Substation | 8y substation (%) || B Feeder || By Feedsr (%) |

2013082/ (ORI G TR [Prwoss AN,
KNSDRIN 2,028

BN A,490.48% 7y

U Uses OMS data to provide
planning & upgrade advice

Vi 1LY 0

U Analyzes outages by feeders,
substations and outage types

U Reviews impacts of outages on
SAIDI, SAIFI, and Costs

U Optimization analysis determines
remedial actions

Gt b s G
= 5 ASR installation 14444
AR /B0A . Gl 0.00

U Reviews and fine tunes remedial ' = o ]
actions and impacts on SAIDI, i :
SAIFI, and Costs

AR NS Gt 41,0100

O Performs and compares
cost/benefit analysis of remedial

actions
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Reduce Losses

Revenue
Protection

U Analyzes meter profile to
determine power theft : V.. : :

U Displays inactive meter — L / =y o g
consumption ; : : ’

U Displays zero
consumption/slow/stopped

spiking meters
U Analyzes and identifies technical vs. o

Monthly Energy Diversion

non-technical losses
U Uses AMI and/or sensors to detect B s
energy losses
U Combines sensors data on the
feeder to narrow losses to location .
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Landis

Pepco Holdings Inc. — Customer Reference Gyr

Reliability Planner - Benefits

UEstimate the budget for the optimal
improvements

UDetermine the optimal improvements for a
pre-determined budget

UExamine specific programs (e.g., tree

trimming) and determine the improvements I m p rove Re I ia bi I ity ____________

on SA'D'/CA'D' versus cost Of the program ...............................................

PHI provides service to over 1.8M customers in Washington
D.C., Maryland, Delaware, and New Jersey. Reliability
Planner provides PHI with a forward looking multi-year
benefit prediction and optimized case study
recommendations for maximizing various KPIs and
minimizing costs as well as the ability to provide future
Landis+Gyr | November 21,2014 | Proprietary and Confidential reliability plans to the Commission and other Stakeholders.

UAnalyze cost of program implementation
versus KPl improvements against savings

LMake economic and improvement decisions
based on actual data
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Sacramento Municipal Utility District — Customer Reference

DER Optimizer - Benefits

O Ensure system reliability and power quality === ’
are not adversely impacted by high

penetrations of variable distributed L} %
generation : = A O

O Predictive analytics and technology

comparison for forecasting, economic Manage Renewable |ntegrati0n

effectiveness, and performance
U Distributed energy storage procurement
planning SMUD is the 2" largest Municipal Utility in the United States
Reduce system losses serving 600K customers located in Northern Central California.
DER Optimizer provides SMUD with a high fidelity, system-wide
T&D system model to reflect system topology and loads with
the ability to site and dispatch DG, DR, CVR, energy storage,
and DA assets.

0o

Improve reliability through DG and DR
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Burbank Water & Power — Customer Reference Landis,

Asset Loading - Benefits

g

g

(.

Visual representation of transformer loading
calculated purely from smart meter data "RLLLELLIEL -
Ability to properly size transformers based
on accurate loading data

Calculate “loss of life” at each time interval
and sum up over the analysis period to
predict the actual life of the transformer
Provide estimated cost of owning the
transformer over its lifetime

Led to preventative transformer
maintenance program and ZERO transformer
outages during peak season

BWP provides service to 55k customers in Burbank, California.
Goals were to gain more value from AMI data and gain visibility
of network system performance. Asset Loading enabled them
to identify overloading on the network and at the distribution
Reduced Labor Costs transformer level as well as determine cost of owning assets,
Economic based decision making risks due to overloading and impacts on transformer life.
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Thank you for your attention
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