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Chapter 1

Introduction

Most of the countries are persistently realizing the vision of smartrigls through various
pilot programmes with varied technical objectives. According to ldia Smart Grid Forum

(ISGF) [1], smart grid is an electricity network that can intelligently integrate the actions
of all users connected to it generators, consumers and thosattldo both in order to

e ciently deliver sustainable, economic and secure electricity suppke A Smart Grid

employs innovative products and services together with intelligent omitoring, control,

communication, and self-healing technologies to:

1. Deliver Economical Powerthrough dramatic improvement in AT&C losses, knowing
where every kWh is going in real-time

2. Reliable Powerthrough robust systems with self-healing capabilities and improved
monitoring

3. End of Load Sheddindy peak load shifting through a combination of direct control
and di erential pricing (demand response/dynamic DSM)

4. Shifting the Peak Away from Costly Power (Peak-Shiftingpr better utilization of
assets

5. More Sustainable Powethrough integration of green and renewable resources at a
massive scale, enough to increase energy independence

To realize these ambitious goals combined with vision, Ministry of Powdras created
a smart grid context setting framework in India and moved towardsunding pilots for
testing new technologies.

1.1 Smart Grid Pilots in India

Ministry of Power, Government of India has shortlisted 14 smart ga pilot projects that
are planned to be executed in power distribution sector in India [2]. Ehvarious smart
grid pilot project areas can be identi ed from Fig. 1.1.

The following are the list of functionalities proposed by the shortlisgt DISCOMs:
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i --- MoP Approved Smart Grid Pilots

Figure 1.1: Smart Grid Pilots in India

Advanced Metering Infrastructure for Residential Consumers
Advanced Metering Infrastructure for Industrial Consumers
Outage Management

Peak Load Management

Power Quality Management

Micro Grid

Distributed Generation

These DISCOMs are government-owned entities where there is a nefkurban and rural
consumers exist. Thus, the scope of pilots ranges from the Micraibto AMI.

1.1.1 Big Picture

The spread of proposed functionality across the sanctioned srhgrid pilots is shown in
Fig. 1.2. The count of each proposed functionality among the DISQWs is represented in
the cylindrical chart. It is evident that 13 out of 14 DISCOMs opted for AMI function-
ality to collect the real-time energy usage information of the conswens remotely. Other
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Figure 1.2: Summary of functionality proposed across the sanctieth smart grid pilots in
India

functionalities in the descending order are, peak load managemé&mh0 out of 14), outage
management(7 out of 14), and power quality managemen(3 out of 14).

Most of these proposed functionalities are foundational, and aréad to improve the
infrastructure of the respective DISCOM.

Opting for AMI by most of the DISCOMs will have large scope for devepment of

energy usage based analytics in the future. In the existing distribon grid environment,
there are no such systems in place.

1.2 Scope of standardization

Standardization is a key issue for smart grids due to the involvemewf many di erent
sectors along the value chain - from the generation to the consursend further trickles
down to household appliances.

The most preferred functionalities are AMI and PLM, which require he standardiza-
tion of the consumer energy usage information. It is the primary epe of standardization
for the smart grid pilots in India. However, the challenge lies in standdizing this data.

1.3 How to address the standardization gaps?

The data available in the meter data management system (MDMS) isatdardized with
MIOS format in India, which spans from meter device to MDMS. MIOS ia local standard
made available by the meter vendors to promote interoperability anmg their products.
Now, the smart grid drive posed a new challenge on standardizing tata to be available
to the consumer from the MDMS. An overview of meter data standedization in India

is shown in Fig. 1.3. The red dotted eclipse represents the standemation gaps in the
existing system.
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Figure 1.3: An overview of meter data standardization in India

The prevailing standardization gaps in the existing system can be @ed with any
uniform data format outside the MDMS. However, it has to be natioally and Internation-

ally acceptable. In the next chapter, readers are introduced tor€en Button standards
to address these standardization gaps.
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Chapter 2

Green Button Standards

2.1 Background

EMPOWERMENT of the end-consumers under the smart grid envirament [3] can be
facilitated more e ectively only when there is a standards developme across the end-
consumer-oriented services to promote the interoperability beégn the end-consumers,
energy utility and the third party services. It opens up a lively smargrid paradigm which
mutates the existing device-centric (Smart meters, sensors,rhes, etc.) activities to the
services-centric. The bene ts are three fold: 1) e cient energwtility operations through
reduction in procurement costs and better consumer engageme) electricity bill savings
and other incentives for the end-consumers, 3) encouragemefitmore innovative end-
consumer oriented third party services bene ting "both end-conmers and utilities.

NIST has been discharging its responsibilities of smart grid standadlevelopment
vested through US Energy Independence and Security Act of 20QTitle XIIl, Section
1305) [4] by initiating SGIP and developing a smart grid conceptual ference model as
part of its roadmap. It initially identi ed 42 key standards across vaious standard bodies
which support the smart grid vision. To further strengthen its actvities, SGIP has formed
PAPs to Il the identi ed gaps in the existing standards. NIST Framework and Roadmap
for Smart Grid Interoperability Standards, Release 2.0 (Q2011) [5], gives a description
of existing standards and emerging speci cations applicable to therfart Grid. In an e ort
to develop interoperability standards at consumer levels, NIST ar8GIP have coordinated
with the NAESB to standardize the end-consumer energy usagetdaand interfaces for
the third party access of smart meter-based information. This lekbto the development of
ESPI standard, which includes model business practices, data net&gland XML schema
for the future exchange of energy usage information [6]. Finalizati@f the ESPI standard
happened at the same time when the white house announced \Greutton" initiative [7]
that would help consumers to save energy and cut electricity bills bylleawing them to
track their own energy usage. As an immediate e ect, several utilés have developed an
application based upon this standard that will allow consumers to gaiaccess to their
energy usage information through a \green button" hyperlink preided on the utilities
websites. This is the point of enablement of the operations aidependent third party
services for end-consumerand the notion of green button standards (OpenADE,NAESB
ESPI, NIST SGIP- PAP 20, PAP10) has also started hereafter.
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The standardization of this energy usage information with any futee revisions comes
under the activity of NIST SGIP smart grid standards subcommitte, PAP 10. Further,
the newly formed PAP 20 under SGIP is dedicated to the green buttobased services,
and the evolution of the ESPI standard. The primary focus of the &P 20 is to focus on
the implementation of the ESPI standard through green button gplications and making
energy usage information available to the consumers.

The independent third party services are the ones which operaterfthe consumers
by accessing their usage data from the utility portals, and intend tprovide the feedback
services at the discretion of the utility to the EMS/DMS. A proper canmunication and
data exchange mechanism between these applications is requiredn@rove the decision
making system capabilities in various network and market operation®\ lacuna in these
applications' interoperability may again cause the ad-hoc pair-wisetggrated systems at
the utility, third party, and end-consumer levels for the future ewlution of the grid, where
this is the focus of smart grids to address it through the Green Btgn standards.

The advantages of the Green Button standards to the consunseare -

Availability of detailed energy use data (standardized format) for mderstanding
home energy usage and nding ways to shift electricity consumptioand reduce
bills

Ability for the consumers to share their energy usage data with thir parties and
application developers

Easy exchange of data between consumers and third parties

Encourage energy awareness for consumers and innovation agapplication de-
velopers

Encourage measurement of energy-e ciency investments

Enable optimizing the size and cost-e ectiveness of consumer priem renewable
sources

Supports e ective energy audits for both house-holds and busiees

It facilitates consumers to use a growing array of new web and sry@hone tools to make
more informed energy decisions, or verify that energy-e ciencyetro t investments are
performing as promised. Adoption of this standard by energy utilite allows software
developers and other entrepreneurs to leverage a su ciently laegmarket to support the
creation of innovative applications that can help consumers makedimost of their energy
usage information [15]. Adoption of demand-side management sclesmequire customer
feedback and engagement. Many electricity regulators are intsted in ubiquitous low
cost green button capabilities to enable consumer engagement asupbport return on
investments. This e ort will support information standards for load curtailment, load
shaping, and energy market operations. The initial focus, howeyés on immediate steps
to de ne and standardize energy usage information through thexisting Smart Grid
infrastructure and to make it more readily available.

Balijepalli et.al: Green Button Standards for India 8



The energy transaction is the informational hand-o within and betveen adjacent
domains in the Smart Grid, just as the meter is the hand-o within andbetween domains.
Shared energy-transaction information is essential to interactis between:

Distribution and the industrial, commercial, and home premise

The service provider and industrial, commercial, and home premises
Distributed energy resources and all other domains

Plug-in electric vehicles.

An ecosystem of goods and services can be built around the greertdn standards,
where the web applications, desktop applications and applications Wit the home can
seamlessly integrate.

2.2 What are the working groups of Green Button
Standards?

The literature on the Green Button Standards is limited and informaibn about the stan-
dards is mostly available through the parental websites [9, 14, 15]ré&&n Button standards
represent the contributions made by the OpenADE, NAESB ESPI,rad NIST SGIP- PAP
20, PAP10.

OpenADE: Requirements speci cation for secure delivery of historical and going
usage information to 3rd Party

PAP 10: Seed standard that de nes a common energy usage informationtaa
model, for use across and interoperability between multiple standis

NAESB ESPI: Standard that satis es the requirements laid out in OpenADE
and incorporates the data model from NAESB PAP 10 Energy Usadeformation.

The Energy Services Provider Interface (ESPI) provides a wayrf@&nergy Usage
Information (EUI) to be shared, in a controlled manner, between grticipants in

the energy services markets. The OpenESPI project providespgpwrt for the devel-
opment of deployable ESPI components that will help to rapidly and ewmistently

engage the community with this exciting and enabling technology.

Green Button: File format subset of ESPI provides usage information to the
consumers via Web site

PAP 20: PAP 20 will support a robust and rapid penetration of interoperable
goods and services in support of exchange of energy usage in&tiom.

Among the Green Button Standards, the \Green Button" is promirent [14] due to its
immediate applicability in the ongoing smart grid pilots.

Balijepalli et.al: Green Button Standards for India 9



2.2.1 OpenADE

OpenADE represents the internet data service provided by engrgervice providers (Util-

ities). It is the goal of OpenSG to promote interoperability by provighg an easy to use,
simple set of commonly available technologies. Toward this goal, our elition is to de ne

XML formats for payload data which can be used with; A resourcerented architecture

or service-oriented architecture [8].

2.2.2 PAP 10 [8]

This action plan (also viewed as standards enabler) will lead to datasstdards to exchange

ne grained and timely information about energy usage. The rst gal is agreement
on a core information set to enable integration of usage informatiadhroughout facility
decision processes. Customers and customer-authorized thi@ity service providers will
use these standards to access energy usage information from 8mart Grid and meter,
enabling them to make better decisions about energy use and canagon. Consumers
and premises-based systems will use these standards to providalitime feedback on
present and projected performance. Using the Smart Grid infraacture, this information
will be shared with the facility: a home, building, or industrial installation. Two-way ows
of usage information will improve collaboration and thereby energyaency.

The data standards will enable immediate and widespread bene t. Hy will support
access to monthly usage information, which may already be availables well as near-
real-time information as smart meters and other devices are depém) The standards will
enable innovation by third-party service and software providers iproviding novel ways
to help consumers and operations manage their energy usage. e @absence of these
standards, software developers and utilities would have to negdgapair-wise interfaces,
an impractical situation. The standards will also promote more regmsive facilities:
devices that deliver and understand common usage information cée deployed more
quickly.

PAP10 is now in a monitoring and support mode to help facilitate the ugtke of the
standard by OASIS, IEC61970/61968, IEC61850, ANSI C12.1%2 PAP 17/ASHRAE
SPC201, and ZigBee Smart Energy Pro le (SEP) 2.0 [10].

2.2.3 NAESB ESPI

The purpose of the NAESB Energy Services Provider Interface @PI) standard (REQ.21)

is to create a standardized process and interface for the exclganof a retail customers
energy usage information between their designated data custodi@.e. distribution com-

pany) and an authorized third party service provider. Providing a ensistent method for
the authorization of third party access to retail consumers usagnformation and a stan-
dardized interface for the exchange of the that information will quport the development
of innovative products that will allow consumers to better understnd their energy usage
and to make more economical decisions about their usage. The NAEESPI standard

provides model business practices, use cases, models and an Xklema that describe
the mechanisms by which the orchestrated exchange of energpges information may be

Balijepalli et.al: Green Button Standards for India 10



enabled. The NAESB standards development e ort was conducteuth the support of the
National Institute of Standards & Technology and the Smart Grid hteroperability Panel
and serves as an extension of the NAESB Energy Usage Informatidodel developed at
the request of NIST and the SGIP [10].

2.2.4 Green Button

This is the standard derived from the ESPI, and combined e orts oNIST SGIP with
the energy utility interaction. Chapter 4 is dedicated to explain moreabout the Green
Button format.

2.25 PAP 20

This Priority Action Plan follows the evolution of the Green Button and ESPI fostering
the requirements for and establishment of standards evolutionesting and certi cation
speci cations, and sample or reference implementations and tesamesses. Collectively
these actions will support a robust and rapid penetration of integgerable goods and
services in support of exchange of EUI [10].

2.3 Why Green Button is needed?

Most of the existing metering infrastructure of the energy utilitieADISCOMs is not com-
plainant to the data standards. Some of the DISCOMs are trying taleploy the AMI
through the smart grid pilots, more or less there is a heterogeneoenvironment at the
metering applications domain in India. Furthermore, there are nowdre the symptoms
of the consumer-driven activities in the Indian energy utilities/DIS@®Ms road map to
reduce their costs. The rst step in this direction should be providig the energy usage
information to the consumers in the standardized data formats. &hat the energy usage
information of the consumers across the DISCOMS will be in a singlarimat and helpful
for the consumers in using common services (like which provides ertd signals for re-
ducing electricity bills/ energy costs, etc). It can spur innovation emong the independent
application developers, which will inturn holistically helpful for the enggy utility and
consumers.

Currently, the AMI deployments are undergoing with di erent equipnent vendors
and software suppliers. Green Button standards are helpful fan standardizing the data
formats and interfaces provided to the consumers through thdility websites. Fig. 2.1
shows the domain in which the green button standards representoag with the other
IEC standards operative at other levels. Fig. 2.2 shows a case wéhne requirement for
the green button standards falls. The requirement is like the consier interfaces with the
utility should be in a common format. The gure depicts a case for stadardized energy
usage information and it is self-explanatory.

Balijepalli et.al: Green Button Standards for India 11
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Chapter 3

International Scope

With the initial e ort from the US federal government, now, most d the countries are
planning to standardize the energy usage information. The GreeruBon utility partici-
pation map of US provided by OpenEl is shown in Fig. 3.1.

Figure 3.1: Green Button utility participation map of US, provided by penEl [9]

Reference [17], Institute of the Edison Foundation report titled \GREEN BUTTON:
One Year Later" covers the Green Button (GB) Innovation Cycle statistics of utilities
committed to GB, case studies of Paci c G&E, ACLARA, SAN DIEGO G&E, SNUGG
Home, and RETROFICIENCY. Interestingly, SNUGG HOME used GB fo energy ef-
ciency recommendations, and RETROFICIENCY used GB to perfam portfolio-wide
assessments. As per the report, green button is available to 3,3¥,00 (as of June 2012)
customers in US.

The next step is the standardization of the surrounding servicesd interfaces. ldenti-
cation of the common processes/services and the delay in the tegorld implementations

13



GREEN BUTTON: Core standard of OpenSG

'Open Smart Grid |

(OpenSG) -
" sG

Communications

SG Security

Figure 3.2: Big picture of Green Button

are hindering the progress of the international standardizationrpcesses. The following
are the key requirements to move towards the internationalizatioof the green button
standards-

A study on the consumer services o ered by the utilities across tharious countries
to identify any common new XML tags which are not de ned in the gree button
standards

Identifying the performance based services through the real-ia implementations
(smart grid pilots) and add the relevant requirement tags to the dsting green
button standards

IEC is playing an active role in de ning the new standards series for ¢hend-consumer
standards (Green Button is an example) to expedite the smart grideployments through
PC118. OpenSG through OpenADE is assisting in testing the greentban implementa-
tion cases. A big picture of green button and surrounding workinggups can be depicted
in Fig. 3.2.
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Chapter 4

Green Button implementation
experiences in India

4.1 Introduction

Green Button is one among the Green Button Standards. It enaldehe electricity cus-

tomers to securely download their own easy-to-understand halwld energy usage in-
formation from their utility or electricity supplier website. Consumes can use Green
Button data to choose the most economical rate plan for their uspatterns; use cus-
tomized energy-e ciency tips; adopt easy-to-use tools to size dnnance rooftop solar

panels; and conduct virtual energy audits that can cut costs fobuilding owners and

speed the initiation of retro ts. Developing innovative applications ad services to help
consumers understand and manage their energy use and undanst the environmental

impacts of that usage is a eld ripe for innovation [14].

4.2 Case Study: MSEDCL for Green Button Imple-
mentation

Consumers of Vashi area in the Mumbai city are chosen for the grebutton implementa-
tion. Energy usage information of 1388 consumers is available in nretlata management
system. The entire data is considered to implement green buttonastdards. A owchart
of the implementation is shown in Fig. 4.1.

Analytics used in this study are consumption patterns, load factocalculations, de-
mand factor calculations and consumer segmentation. A screeaslof the green button
analytics portal is shown in Fig. 4.2.

4.3 Sample formats of Green Button
Typical green button les contain the details about the customerype, device, location,

readings, interval data, summary information and power quality nteics. Sample Green
Button le with the meter reading XML tags is shown below.
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Figure 4.1: MSEDCL Green Button implementation ow chart

<content type="xml">
<IntervalBlock xmlns="http://naesb.org/espi'>
<interval>
<duration>34383600</duration>
<start>1299387600</start>
</interval>
<IntervalReading>
<timePeriod>
<duration>3600</duration>
<start>1299387600</start>
</timePeriod>
<value>724</value>
</IntervalReading>

Expanded view of a simple green button file-

<?xml version="1.0"7?>

<feed xmIns="http://www.w3.0rg/2005/Atom"

xmIns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"

xsi:schemalLocation="http://iitb.ac.in/espi espi.xsd">
<id>urn:uuid:5762c9e8-4e65-3b0c-83b3-7874683F3dbe</id>

Balijepalli et.al: Green Button Standards for India
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MSEDCL GREEN BUTTOR ANALYTICS PORTAL
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Figure 4.2: A screenshot of MSEDCL Green Button portal
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<link href="/v1l/espi_third_party batch_feed" rel="self">
</link>
<title type="text'>DesiSmartGrid ESPI Third Party Batch Feed vl</title>
<updated>2012-04-06T20:00:42.476Z</updated>
<entry>
<id>urn:uuid:41c8ef8e-64d0-3542-8a5d-1652ab7f5ee0</id>
<link href="/v1/User/6040272/UsagePoint/290243" rel="self">
</link>
<link href="/v1/User/6040272/UsagePoint/290243/MeterReading/1" rel="related">
</link>
<title type=""text'">A10S Large</title>
<updated>2012-04-06T20:00:42.476Z</updated>
<published>2011-11-30T12:00:00.000Z</published>
<content type="xml">
<UsagePoint xmIns="http://naesb.org/espi">
<ServiceCategory>
<kind>0</kind>
</ServiceCategory>
</UsagePoint>
</content>
</entry>
<entry>
<id>urn:uuid:c836e459-efde-3c99-b6bb-9c9115dfa24f</id>
<link href="/v1/User/6040272/UsagePoint/290243/MeterReading/1" rel="self">
</link>
<link href="/v1/ReadingType/1" rel="related">
</link>
<link href="/v1/User/6040272/UsagePoint/290243/MeterReading/1/
IntervalBlock/1" rel="related">
</link>
<updated>2012-04-06T20:00:42.476Z</updated>
<published>2011-11-30T12:00:00.000Z</published>
<content type="xml'">
<MeterReading xmlIns="http://naesb.org/espi*>
</MeterReading>
</content>
</entry>
<entry>
<id>urn:uuid:4el1226d5-5172-3fdf-adf6-4001aee94849</id>
<link href="/vl1/ReadingType/1" rel="self">
</link>

The initial green button preparation lacks in such considerations, saextended load
records, extended power quality records, prosumer activity reals, representation of co-
consumer transactions and frequency records. These have ® dddressed in the Indian
context while recommending the green button standards to the d¢lian pilots. Tools for the
development of third party services around these emerging staards are also available,

Balijepalli et.al: Green Button Standards for India 18



like Green Button SDK including Data le generator and XSLT Style Shets, GreenBut-
tonData.org test web site, OpenESPI development environment witdevelopment Virtual
Machine, GitHub OpenESPI Project, Graphics and Indicia, etc [9, 1415].

4.4 Issues in implementation

There are several di culties in the implementation of new standarddike Green Button.
A few of them which need urgent attention are-

4.4.1 Lack of awareness of standards, technology, and tools to
implement

DISCOMs should be trained on various aspects of latest technicahch data standards
which drive the utility businesses to global benchmarks. Standardition enables utilities
to share information among themselves, and other external clientvithout any vendor
speci ¢ barriers. Such ow of information is otherwise restricted impractice due to pro-
prietary issues.

An exposure to implement these standards using open source tomds to be given to
each DISCOM through regular training programs.

4.4.2 Lack of sta expertise to implement

Sta expertise is the key driving force for any successful implemetion of a smart grid pi-

lot. To build such expertise within the DISCOMSs, it requires collaborabn with academic
and training institutions in India and abroad. To implement green butbn standards, sta

should be aware of XML, RDF, JavaSpring, and other technologietoag with the required
domain expertise.

4.4.3 Inability to communicate e ectively with consumers

DISCOMs are currently not engaging their consumers e ectively auto lack of real-time
energy usage information. Now, smart grid pilots are giving some d¢fdm an opportunity
to be equipped with real-time information of consumers and innovaten the services. Im-
plementation of green button standards to standardize the engy usage information can
enable the DISCOMs to communicate and innovate on consumer sees by embracing
the third party ecosystem.

4.4.4 Consumer awareness & Independent third party applica -
tion ecosystem

Consumer awareness is the key for driving independent third pargpplication ecosys-

tem. This should not become an issue in implementation of Green Buttostandards.

Therefore such implementations should rst start with consumer @ucation on how they
can use their energy usage information to accumulate bene ts. ®can motivate the
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independent developers to come forward and develop applicationsdaservices based on
energy consumption information, which in turn, bene ts both consmers and utilities.
An example of this is the Department of Energy U.S.- Apps for energihallenge 2012[].

4.5 Green Button educatlon Tool (GamBIT)

An education tool for understanding green button standards, ral assisting the user in-
teractively in deriving standardized consumer applications is built anchade available at
http://gbcim.desismartgrid.com/

45.1 Features

Following are the main features of the tool:

User friendly presentation of summary of classes and attributes/alable in the
green button standards

Ability to create green button oriented database with features likeselect classes,
add attributes, add references for primary and foreign key saty options.

Ability to create pro les for the user chosen application; this will enale the DIS-
COMs to build and share applications based on energy usage informoat among
themselves.

45.2 How to use GamBIT for creating standards based smart

grid applications?

The step-by-step procedure shown below is followed for creatingusdards based smart
grid applications using GamBIT:

1.

2.

Identify an application which requires green button data

Prepare the input/output constants, variables list and selecthe classes from the
drop-down list of the tool accordingly

Click \sgldump" button to download the green button oriented ddabase dump;
exercise various options available with the tool like adding attributesadding refer-
ences, primary and foreign key setter for de ning relationship beeen classes, etc.,
before clicking the button.

Con gure the database in your localhost, and use the same taghile writing your
application code

Start running your standards based application after testing

Share information about your application with other DISCOMSs usig pro le \down-
load" option of the tool
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& C'  [J gbcim.desismartgrid.com/?standard =

GREEN BUTTON Interactive Profile/Database Creator Tool For Smart Grid Applications

Summary

foreign key .
option’ sette\
primary key <=—— “pamonicvoltage varcharz0)

option setter longlnterruptions varchar(20)
‘mainsVoltage varenar(20;
‘measurementProtocol varchar20}

powerFrequency vareha
rapidVoltageChar
shortInterruptios
summarylterv:

View the green button class
relationships

Download green button oriented
database tables

varcharzo)

verAliConsumption
Download customized green Doy Commeros st

currentDayOveraliConsumption varchar(20)

Button profile for your application -

arOverallConsumption varcnarezo)
Consumption varcnar(zo
sDayOverallConsumption varchar(20)
qualityOReading varcnar(zo)
ratchetDemand varchan20)
ratchetDemandPeriod varcharzo

[

[OPTION FOR SELECTION OF CLASSES & ATTRIBUTES]

|DPT!DN FOR ADDITION OF ATTRIBUTES UNDER EACH CLASS

//__,—a ‘Green Button extensions for implementing Indian use cases

Figure 4.3: A screenshot of green button interactive pro le/dathase creator tool

A screenshot of green button interactive pro le/database crear tool with description
of each option is shown in Fig. 4.3.
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Chapter 5

Conclusions

This report attempted to put forward the need of Green Button $andards for ongoing
smart grid pilots in India. It is evident that without the green button standards, it
is dicult to realize e ectively the primary goals of smart grid implementations, i.e.
consumer engagement and consumer empowerment.

Green Button standards are required to standardize the cons@nenergy usage in-
formation, which is necessary for running applications like peak loadamagement, out-
age management, power quality management, demand forecastirgc. Energy ultili-
ties/DISCOMs should understand and implement the green buttona engage the con-
sumers through AMI deployments, and further to embrace the thd party ecosystem for
creating innovative consumer-oriented services.

Action items:
1. Submission of a copy of this report to ISGF.

2. Ministry to put a circular to raise awareness and implement greenution in the
ongoing 14 smart grid pilots.
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