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ENERGY EFFICIENCY

USE CASES AND ITS CONTEXT




ENERGY ENERGY EFFICIENCY, A RISING CONCERN
EFFICIENCY

Deregulation of both production and
supply of gas and electricity implies to
Deregulation build new business models significantly
different from traditional ones

Huge investment ($16 trillion
worldwide) is needed
involving an increase in price
of both gas and electricity

Climate change protocol . Generation
implementation involves new P_0||Cy & capacities &
constraints to be integrated in Environment id
today’s utility business model grids

In the resource deficient

Because of the lack of . Declining . .
. . . Demand is regions of Asia & Europe,
efglirl(;Iitcyegzr:rsgggrﬁiipa\?g, booming natural energy sourcing is becoming
Ei h gnd volatile 9 y resources crucial and focuses major
9 attention of key energy
players
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ENERGY ENERGY EFFICIENCY TOPICS ARE BEING ADDRESSED
EFFICIENCY DIFFERENTLY BY STAKEHOLDERS

«  Economic «  Energy investment *  Smart management of
«  Regulation & Legislation planning supply and demand (
- Corporate Social - Differential/Preferential Forecasting & Intensity
Responsibility tariff incentives mapping
* New Services . Passive energy efficiency *  Hidden costs and
inefficiencies
*  Energy Security * Smart Data Strategy - *  Spur economic growth
*  Environmental Management and * Integration of green
* Attracting Investment Governance technologies
* Implement a set of * Reduce energy
pilot programs expenditures for citizens
*  Energy Auditing * Newer Capital + Measure and compare
*  Benchmarking & Financing Models the profitability of
certification + Active & Intelligent project investments (
* Asset Optimization energy efficiency retrofits)
through automation and *  Optimal consumer/
regulation building operations
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ENERGY EFFICIENCY Gsas

UNDERSTAND SMART BUILDING AND THE MAGNITUDE OF THE PROBLEM R




BUILDINGS CONSTITUTE 40% OF TOTAL ENERGY
SMART ENERGY CONSUMPTION BUT HAVE AN EQUALLY HIGH SAVINGS
POTENTIAL

40, 21s

22% Residential =

of the world’s of greenhouse
energy is gas emissions

Buildings
40% consumed by come from

buildings buildings

energy savings can be realized




ENERGY

FACTORS INFLUENCING TOTAL ENERGY USE IN BUILDINGS

EFFICIENCY

Building
gross

EMETEy
needs

Matural energy gai

Intemal heat gains

Renewable energy

Exported energy
System lossas

Infrastructure Usage

* Building Envelope ¢ Occupant behavior
* Facilities * Indoor environment

* Building conditions
Management * Operation &
Systems (BMS) maintenance

Building Performance

Energy Use




ENERGY EXAMPLE USE CASES FOR 10T

/. we

EFFICIENCY
Building energy Demand Forecasting & Asset Management
consumption Management Demand Modelling for Buildings
[ BN s ] i '/ = ysv‘
& - * i =

* |dentifying anomalies *  Monitoring of e Time series *  Surveillance of
resulting from consumption, pattern Modelling of critical HVAC
inefficient buildings of usage and energy demand condition process
by measuring property/consumer taking into performance and
building energy benchmarking for consideration asset performance
intensity demand side weather *  HVAC energy meter

*  Comparing and management parameters and monitoring and
understanding programs building identifying the Root
savings potential of * |dentifying significant parameters at cause and failure
buildings and the factors contributing to daily and weekly analysis
type of the consumption and level
modernization identifying possible

requirement DR/DSM programs




ANALYTICS AND ANALYSIS DONE




MONITORING AND SURVEILLANCE OF KPI'S, QUALITY

SMART BUILDING ' o\ RAMETERS AND ASSET / PROCESS PERFORMANCE

Monitoring of consumption, pattern of usage
and property/consumer benchmarking for
demand side management programs

Understanding patterns of weekly consumption,
holidays and working day patterns

Identifying anomalies resulting from inefficient
buildings by measuring building energy
intensity

, Comparing and understanding savings potential
' l.l_l e of buildings and the type of modernization regmt
___I_-_L-ll n‘
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Surveillance of critical HYAC condition process
performance and asset performance

Monitoring the Energy consumption of the HVAC
system and monitoring of indicators such as
PUE

Monitoring the environment, quality and
generation of alarms in the HVAC, Security
system
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CORRELATION OF WEATHER PARAMETER AND DEMAND
SMART BUILDING FORECASTING INTEGRATING BUILDING PARAMETERS
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QUANTIFYING THE SAVINGS POTENTIAL, MONITORING
SMART BUILDING THE EFFECTIVENESS OF ENERGY SAVINGS PROGRAMS
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SMART BUILDING ENERGY EFFICIENCY IN SMART BUILDINGS

SOURCE DATA

Vieter: Demand & Energy.
Data

Building Type
Data

Weather:Data Web

Services

—1 Water:

Consumption data
Occupancy Data

R Security Data

HVAC Data

Air Quality.
Data

Native
Connectivi

STREAMING
DATA

0
v\
In-Stream Sensor
Data Management
Data Cleansing
Thresholds
Model & Pattern
Aggregation
Queries

BATCH DATA

Batch or Mini-Batch
Data IManagement
Data Access
Data Cleansing
Data Preparation
Data Aggregation

Batch
Processing

Real Time Processing Data/
Low Latency Alerting

HIGH PEREORMANCE
ANALYTICS

(5 —

* Viachine Learning
Optimization
Data Mining
Eorecasting
Statistical Analysis
Reliability Modeling
Simulation
Model building and
deployment

STORAGE

HADOOP

INDUSTRY/DOMAIN AREA

ACTIONS

Building Consumption Trend
El Benchmarking & Ranking
Holiday Patterns
Faulty Meter
HVAC Energy Consumption
Air Quality Analysis

Savings Potential Analysis
Demand Modeling

Demand Response Planning

Energy Savings
Monitoring

Asset Performance
Analytics

HVAC Alarm Analysis
HVAC Maintenance Analysis

Security Breach Analysis

RULES

INSIGHTS

Operational Planning
Maintenance Planning
Service Planning
Investment Planning

Policy Simulation

Event Response
Strategic decisions
Situational Awareness
Anomalous Behavior Alerts

Response Prioritization

Leak Detection
Risk Based Decision
Simulation
Optimization

Ranking & Prioritization

GSas | ¥



BENEFITS AND REFERECES




ENERGY
EFFICIENCY BENEFITS USING STREAMING DATA

Understand energy saving potential quickly
« Including both previously undetected energy losses and
extensions to already identified energy waste

Detect outliers of energy consumption and monitor
efficiency of saving programs

- Significant improvement to detect anomalies in consumption quickly and clarify effectiveness of
energy efficiencies investments

Real-time performance monitoring of PV systems and energy consuming
equipment

- Understand underperformance of equipment as soon as it happens and act upon it
Improved efficiency for demand response programs

- Tailor the demand response programs according effective consumption real-time
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REFERENCE ENERGY EFFICIENCY FOR SMART BUILDING

A handful of data, a lot of
energy savings
ﬁmmg;g;demwm energy efficiency for the

“We had no doubts in selecting a technology partner because its solution ensured
that a balance would be struck between performance and ease of customization

and management, preventing the need for long and costly consulting.”

® Industry In 2004, ayone who wanted 1o tak “We are dealing with an overal structure Luciano Blasi
Government about optimizing energy costs would that includes 14,500 buldings, half a N
have had a hard fime finding a sympa- terawalt per year in electric power, 8.5 Energy Manager, Poste Italiane Group
M Business Issue Shaic sudiance amang  Company's e "“‘;: My of ad oy
. ; pop s tiehtcen ki N e ey o .|
Reaching energy efficiency goals Al that tme, Poste ftaiane Group, the more than 20 millon Cubic mefers
nalleu?@}’_csml&:m mmmmmx mnsaas_wamefm ?""“P“ if’wc:’"gdf::mmw Mlgmmm;‘mmmmm
ith the highest mmg anp committed to continuing fts transiton 9 ’ in 2004," recalls Blasi, "our IT structure ;" states Blasi no In various aroas. For exampl,
i from a typical adminis- was centered on an indvidual productiv-  doubls In selecting a technology partner  process of instiling responsibilty In the
"""was‘.““'w‘ﬂ::h waton o et o a p oA mom Ity platiorm with fuly intagrated dala- becausa their solution ensured that a faciity managers wil lad to the defini-
centers, executive centers ows < bases. Al the time, their purpose was balance would be cbiained between tion of energy performance objectives,
fargest branches. :;”m oo z’“qus’;’:m"’“ mainly management control rather than performance and ease of cuslomization  and hopefully the appointment of energy
e energy monforing” The bilng statement and management, preventing the need  managers within each terrtory, Blasi
o Solution ™ oposi® e i ey served as the starling point for a for long and costly consuling. ﬁlkjv_w:&‘wﬁmmmm hepoly
. 1oduce anergy cimale | facies postel cankers, preliminary analysis of consumption and ing small steps that can add up
il e ek s e S e subsequent monitoring, asit contained  *At therslart, we worked directl with SAS 10 real anergy savings. “Right now.” he
solutions, Poste ltafane Group Gstbuion chanmels throughout e ‘smple cata elements that wouldn't 10 define ser needs and the required says, “00 percent of the lamps used by
analyzes demand and provides teory, alack of sandard-  The P— requirm a complax, sharod piatior. Jevel of custormization, * says Blasi, the group alreacly use low-energy bulbs
information on users’ macro zation among suppiers and the special il conoentrate hs efforts going forwerd. Subsequentl, wilh he help of consulng.  and the plan s 1o switch soan, wherever
behavior. Future developments nature of the assets, some of which Sofar, the Post Ralane Group has A billing statement contains two partner Crisma in Rome, the crganization  possible, to LEDs!
involve ing operation and were bullt in the Middie Ages. decreasad its energy consumption by 1 necessary and sufficient data items: ‘started implemantation.
maintenance behaviors for the percent per year, in addiion 10 reducing consumption and charges. Even today, Blasi recommends small steps be-
and indivachy for e Despi the many challngss, Poste s overall carbon dicedce (CO2) amis- billing stalement data is the basis for “In this initial stage, SAS Business Infl-  cause giant sirides are impossible.
buiidings. Itaiane Group made the courageous: sions by 7 percent. These are significant reporting and analyzing results. An ligence analyzes demand and provides. The problam of anargy disparsion from
dacision to start Progetio Speciale resufts for the company, but Basi S8l accurale analysis of consumption can inforrmiation on users’ macro behavior.” stnuctures, for Instance, s extromely
W Benefits Energia (the Special Energy Project). seas a ot of room for improvement. idontify paaks or anomalios — and thus Blasi explains. “Wilh SAS we should be Retrofiting using cutting-edge
headed by expert Energy Manager, paints of infervention - by informing he ~able to get 1o stage two, which moves complex.
Early successes include a 1 Luciano Blasi, and with the support facility manager, who directly reviews from using biling data to accurately col- atikation tachnology ks ahackitely out
percent decrease in consumption of the company's IT department. The G energy costs. Bafore 2006, the calcula- lected measurement data. Therefore, it of the question because of the huge
per year and a total 7 percent goal was smply defined: monitor and — » tions were made parametrically, based will be possible to corect operationand  Invesiments it would require. Blasi is
reduction in CO2 emissions. optimize electric energy, fuel and water P“teitallane on oocupled square footage. A further maintenance behavior for systems, and  salisfied, in this inslance, to ba con-
atal real compicating factor is the large number  indirectl, for our larger faciiis.” sulted about the finalizalion of guidelines
estate properties. of buildings in operation, which makes spaciications
it impossbie for Posle laliane lo use a Future developments mﬂmw;;:w
The broader project objective would “My main purpose is 10 reach our raiionsl, of-the-shell energy audi 190 Gurenity, the system is a vitual distio- ot T foo i & sl
define a program — developed in three nargy effidency goals in at least 250 for analysis, demand managementand o simjcture where data pertaining MDD“S"S‘Q g ¢ victory, ot
stages - that studied and faciities,” Blasi explains, “ncluding those sficiency Improvement. 10 the indhidual locations 8 stored and - Wﬂ'( conchudas,
Srlyzud Sy OOmMEon W) W S0 ghoat dxiavgy ot g analyzed. But the fulure intent is 10 allow coursa, lop managamant focuses
special focus on training. information such as data processing centers, Thersfore, Post fiallane noaded a ‘ach lemiory manager o drecly input O BUSINess objectives and aiso on the
sharing and Al accountabiity executive canters and parhaps the business nteligence tool that woud o o borm S5 et saarch for a coiect balance batweoen
forweponaties. largest branches. Of course, reducing process only the acquired data and monitor his own consumption by means  Invesiments that are made and energy
08 1a & goul, s ht & pemcadad could produce foracasts basad solely of a Wab-based tool, savings hat are achieved.”
csas Blasi's team started counting and by goals for awareness, consumption on this data,
‘)' ] classifying each asset and supplier type conirol, sustainebilly and reducing our This s the stage of the SFINGE Articie by Vislerio Mariant from Computer Businoss
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ANONYMOUS CANADIAN POWER UTILITY ENERGY AND UTILITIES
BUSINESS ISSUE

- Understanding the penetration of AC vs Central AC in the
network area

- Several data sources such as GIS Asset Management,
Customer Information Systems, Weather data meering and
billing data not integrated

- Need to tailor energy efficiency advice and answer customer
benchmark questions

RESULTS
- Knowing more on the consumption patterns to plan the demand
response programs but also planning the infrastructure
accordingly
- Give customers a better benchmark on their consumption
patterns and efficient usage of energy and plan targeted energy
efficiency programs




REFERENCE MARKETING ENERGY EFFICIENCY

SAS® Analytics transforms energy
providers into modern marketers

Ameren, Direct Options, EDP Espana examples in utilities industry
seizing the trend

Marketing energy efficiency

Founded on the conviction that data drives customer engagement, Direct Options works with utility marketers to create
customer programs with goals ranging from education to energy efficiency.

One utility sought 2,000 new participants in its energy-efficiency programs to help it meet efficiency goals and statewide
mandates. The company needed to discern which customers to target with what messages. Using SAS, Direct Options

helped discover that customers responded positively to a “Get Something Free” message 50 percent more frequently
than an *Increase Your Comfort” message. In the end, the campaign achieved 200 percent of its enrcliment goal.

Cary. NC (Jun 04, 2015)

Lie many ndusties, s arelearing hat markeing srategies must beneft cusiomers as well as he business, The advent of smart mefersis arming them wih “We use SAS to analyze all our data, including market research and other sources. SAS is the backbone of every single
more energy Usage data than ever. Add o that information from digital channels and market research, and uiiities have the means to connect with customers and campaign,” said Ashlie Ossege, Vice President of Analytic Services at Direct Options. “The first thing | did as vice
buid loyaky whie reaiing new revenue opporiunifes. SAS cusiomer analyfics soluons are paving the way for the uiy industy fo sfke fis balance. president was to streamline our processes by implementing SAS. Now we can organize the code and make it repeatable.

Efficiencies in completing models and stering procedures enable us to quickly create turnkey solutions for our customers.”

Ameren Missouri, the state’s largest investor-owned uliify, provides its customers excepiionally refiable electric power.

Yet customers’ perceptions of reliability often fell short of reality. Customer safisfaction suffered. Using analyfics solutions ==
from SAS, Ameren Missouri connected disparate intemal and exiemal customer data sources across various uility
systems and depariments to analyze the trends. Ameren was able fo build aigorithms that helped uncover a complex )
relationship between perception and reality within the customer saisfacion equation. e
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