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JEEE PES Mission Statement

To be the leading provider of scientific and engineering
information on electric power and energy for the
betterment of society and the preferred professional
development source for our members
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|EEE PES — Resources
for Today and Tomorrow

e -
(w IEEE
Technical Meegtings & L Es
Activities Conferences .
Membership Power & Energy Society®

Publications

MEMBERSHIP HAS I'TS
PRIVILEGES!

New Welcome Video for Members
http://www.youtube.com/watch?v=fFWewsHtGM8&feature=youtu.be
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http://www.youtube.com/watch?v=fFWewsHtGM8&feature=youtu.be�
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Chapters

Grassroot Interactions of Power & Energy
Community

Over 230 and Growing (9 new Chapters, 9
new Student Chapters in 2011)
Distinguished Lecturer Program

Strategic Activities
Worldwide

Transmission & Distribution .. .

Conference & Exposition &1 ., * EEA-Electricity Engineers’

0 Ve P e — . Association, New Zealand
;hk\&f R 2 Ly R e s —— » CSEE - Chinese Society of Electrical
R s ' -l i i Engineers

« CIGRE

* SAIEE - South Africa Institute of
Electrical Engineers
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PES — Networking & Dissemination through Meetings '06-'12




Education

 Resources
S » Tutorials
SMARTGRID « E-Learning Module (New
e Smart Grid units)
S « Plain Talk Courses for
Non-Engineering
Professionals
* Videos

. g -

-\ . Global f
w af [quk @Eﬁ
“ﬂ . ) Choiees

Publications

IEEE.org | IEEE Xplore Digital Library | IEEE Standards Association | Spectrum Online | More IEEE Sites

Engineering Electrical Power and Energy

About PES  Technical i Meetings & i Chapters ~ Membership  Warkforce  Outreach

JOIN pisuow a Home » Meetings & Conferences b Notable Presentations SWI-II!- mmmw

= PES Notable Presentations W

| Notable presentations from PES mectings, including selected panel sessions, plenaries,

One Year Later

= special technical sessions, presentations with audio (rew/), focused technical meetings, and -
Japan's Nuclear Disaster FPES AWARDS 3 cter oundanes o o, isﬂdel:r Nﬁa ;Sxms >

oo » Please note that due to  server failure some of the content below may be temporarily
San g History unavalble at this time. We apologize for this inconvenience. Items that are currently
Edison Dynama Na. 16 PAST HIGHLIGHTS ‘ unavailable are marked with a * RECENT ABSTRACTS —>
IEEE PES ission & Distribution C & Expo (T&D 2012) including
F - IEEE Smart Grid Day
("PES 4 IEEE Related Topics — Videos from Tuesday, 8 May 2012 Anriolincaments
Rl — Introduction with Tommy Mayne (Video 1 of 7)
Calandar — Aaron Stanley and Ray De Souza (Video 2 of 7)
— Dan Kirby (Video 3 of 7) Call for Webinar Presenters!
e — Noel Schulz, President of IEEE Power & Energy Society (Video 4 of 7) Apply here.
Conference Resources — Dr. Gordan Day, 50th President of IEEE (Video 5 of 7) N
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Technical Activities

19 Technical Committees and 4
Coordinating Committees Including

Intelligent Grid Coordinating 2012 IEEE Power & Energy Society
: General Meeting
Committee 22-27 July 2012

e Reviews for Transactions and e

GM/T&D Conference Papers

 Panels, Sessions, Subcommittees,
Working Groups, Task Forces

e Standards
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Many Standards and Guides Urgently Needed

* Interoperability among recognized Smart Grid standards

— E.g. systems that include the use of both IEEE 1815 (DNP3) and IEC 61850

devices / subsystems — huge investments had been made in DNP3 systems
and will be made in both DNP3 and 61850 systems in the future S

— Harmonization of IEEE C37.118 and IEC 61850

e Development of new standards / guides

— Major investment in synchrophasor projects, while standards are still
in the development

* Need for guidelines & methodology for AMI meter conformance
testing and Cyber security assessment

e Electric vehicles: Assess usage patterns and grid infrastructure
impact/needs

@Es
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Phasor Measurement Systems Standards and Guides

GPS

Timing
standards
IEEE 1588 or

Communication
standards
IEEE C37.118.2

IEEE C37.238

IEC 61850-90-5

ICCP

3 Party EMS

_____________

| @) Substation P|)c//
i

;. —

Measurement
standards

IEEE C3/7.118.1

pd

Installation,:
calibration, iand
test guide !

L JEEE C37-242

Other utility PDC

Phasor Datz” Concentrator

Real Time Monitoring & Alarming

Future real-time controls

PDC Guide — Requirements,
System Communications,
Testing IEEE C37.244

Off-line Dynamics Analysis

Storage

Data storage standards
IEEE C37.111
COMTRADE




Smart Grid Web Portal http://smartgrid.ieee.org/

A gateway to IEEE Smart Grid

iInformation A few of the features: e
Connections to social media e
groups O O O O O v o arviiet ook & oy

Smart Grid Videos

|[EEE IP

Q&A With Experts
Content from IEEE Xplore
Smart Grid “News” and event

calendar
Monthly newsletter = ======= =1 = DEMARTGRD i ooy
v [ . Smiaet Gaicl selatec] papers and tuborials
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http://smartgrid.ieee.org/�

IEEE Transportation Electrification

Driving the transformation for clean, efficient, and connected vehicles

Home About Featured Articles Standards Calendar Publications Media Resources Education

Search IEEE e [ soarch | g;f;;';;’;ggﬁ KO E)  Getinvolved with IEEE TE
= -

http://electricvehicle.ieee.org/

IEEEA
CLOUD COMPUTING < IEEE

About Us ConFerences Education & Careers Publications Standards Innovations

Search IEEE Cloud Computing m

Introduciﬁg the CS
_ _ Cloud Computing Special
http://cloudcomputing.ieee.org/  FREELIETReCT TR

| By Irena Bojanova

Welcome to the |EEE Cloud Computing Web Portal, a collaborative source For all things related to In the News
IEEE cloud computing. Included are its initiatives on cloud computing, access to articles, conferences,
interoperability standards, educational materials, and latest innovations. It also serves as a "portal” to g"F“':u:;’::ii“"g Maves From Fod
other cloud computing resources throughout the IEEE, and beyond.
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Keep informed and get involved!

Noel's Notes — Update from PES President - IEEE Power and E... http://www ieee-pes.org/er S m a rt g r i d i e e e O r g
. .

Noel's Notes — Update from 1 "”'@ieeesma rtg”d
PES President

Dear PES Members:

Welcome to 2012! [ am very excited to have an opportunity to be the

PES President for the next two years. It is a great time to be part of

[ ]
the power and energy area. One of my major goals during the next WWW I e e e - p e S O rg
[ ] [ ]

two years is to provide regular communications to PES members
about activities of myself, the PES Governing Board and other PES

leaders. I will have a monthly article in the e-newsletter to keep you M
updated on the latest happenings. WWW. I e e e [} O rg
eaded into this new
[ ]
14 @ leee_pes

We have lots of momentu
year. I would like to recogni
his leadership the last two yea
rely on Al for his leadership as Im

President.

Also T would like to acknowledge folks

their Governing Board terms in 2011. Waj

JERPRR SR N S Y U .

Email:
Monthly Update ]
in E-Newsletter n.schulz@ieee.org

| | @ieeepes_noel
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Summary

IEEE and PES, through members and volunteers, are
working to advance technical knowledge and to
provide professional development opportunities at
different career levels around the world

PES Pipeline Efforts

Mid-Career, Senior Technical
P&E Background Leadership
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U.S. Smart Grid and
Distributed Generation

N\~
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Energy Independence and Security Act of 2007

http://frwebgate.access.gpo.gov/cgi-bin/getdoc.cgi?dbname=110_cong_bills&docid=f:h6enr.txt.pdf

TITLE XIII—SMART GRID

 Sec. 1301. Statement of policy on modernization of electricity grid.

e Sec. 1302. Smart grid system report.

e Sec. 1303. Smart grid advisory committee and smart grid task force.

e Sec. 1304. Smart grid technology research, development, and demonstration.
e Sec. 1305. Smart grid interoperability framework.

e Sec. 1306. Federal matching fund for smart grid investment costs.

e Sec. 1307. State consideration of smart grid.

e Sec. 1308. Study of the effect of private wire laws on the development of
combined heat and power facilities.

e Sec. 1309. DOE study of security attributes of smart grid systems.

@’f o 9 IEEE




Smart Grid — According to Energy Independence and
Security Act of 2007

It is the policy of the United States to support the modernization of the Nation’ s electricity transmission
and distribution system to maintain a reliable and secure electricity infrastructure that can meet future
demand growth and to achieve each of the following, which together characterize a Smart Grid:

(1) Increased use of digital information and controls technology to improve reliability, security, and
efficiency of the electric grid.

(2) Dynamic optimization of grid operations and resources, with full cyber-security.

(3) Deployment and integration of distributed resources and generation, including renewable resources.

(4) Development and incorporation of demand response, demand-side resources, and energy-efficiency
resources.

(5) Deployment of ‘ ‘smart’’ technologies (real-time, automated, interactive technologies that optimize the
physical operation of appliances and consumer devices) for metering, communications concerning grid
operations and status, and distribution automation.

(6) Integration of ‘ ‘smart’’ appliances and consumer devices.

(7) Deployment and integration of advanced electricity storage and peak-shaving technologies, including
plug-in electric and hybrid electric vehicles, and thermal-storage air conditioning.

(8) Provision to consumers of timely information and control options.

(9) Development of standards for communication and interoperability of appliances and equipment
connected to the electric grid, including the infrastructure serving the grid.

(10) Identification and lowering of unreasonable or unnecessary barriers to adoption of smart grid
technologies, practices, and services.

@'Es & IEEE
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(3) Deployment and integration of distributed

resources and generation, including
renewable resources.
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figure 5. A typical radial distribution feeder—patential circuit congestion conditions.




Wind Resource (50m)

o United States

= annsl wind resource
data shawnare a compasite
Bf available high reschstion wind
v resource produced by NREL,
AWS TrueWind Solutions, states and
fither coganizations. For states that dad

mat hanve high resclution data avail-
abda, low resalution wind power ne-

Seates”is shown. Fod mone ndo,
wisit Wind Powering America:
B e BT BTy o
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wind_maps.aspy
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Kansas - Annual Wind Power at 50-m Height
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Distributed Generation —

New Paradigm — Here to Stay

 Introduction

e Siting and Sizing

* Interconnection Issues (IEEE Standard 1547)
 Modeling Challenges

« Utility Benefits to DG

e Opportunities for Emergency Islanding with
DG

* Financial Feasibility and Policies




Distributed Generation

DG is defined as

e Small-scale generation that provides electric power at or near the load site

* Interconnected to the utility distribution system and/or directly to the customer’ s
facilities

* Typically 10MW capacity or less.

Renewable

e Solar
 Wind
 Biomass

e Geothermal
Non-Renewable

o Small Generators (i.e. Natural Gas, Propane, etc)
* Hydro (pumped storage)




S g
Siting and Sizing

* Flexible Siting
— Possible Support of the Grid

— Location where “fuel” is transported for
conversion

* Non-Flexible Siting
— Use fuel as close to origin as possible
— Smaller farm/business operation
e Sizing
— Load on Site
— Available Fuel and DG technology
— Pricing Structure

(s o——————— & EEE
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TLP of Weekday Vs Weekend Day at Waterpark
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WEEK LONG AVERAGES
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Economics of DG — Vary across US

Utility

Utility

Utility

Difference*5.5¢
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IEEE SCC21 1547 Series of Interconnection Standards

IEEE Std 15477H {2003) Standard for Interconnecting Distrilnted

Fesources with Electric Power Systeimns

F1547.E Dr=ft Recommended
Practice for Interconnecting
Distributed Resources with
Electric Poveer Swystems
Distribition Secondary
Metwrork=

Guide for Impacts

P1547.4 Oraft Guige for
Design, Oparation, and
Imtegration of Oistributed
Resource Eland Systems

Guide ith Electric P
P1547.3 Draft Guide i . H;‘;S e
for Monitoring, For
Irformation i
Exchange and Interconnection IEEE St
Contral of OF . . 1547.1T™W
Interconnected with Epg Lf SYStemn Certification
{2005}
Standard for
Corfor rance
F1547T.2 Or=ft Test Procedures
Application Guide for qu_upmerd
far IEEE 15847 lr!terQDnnectlng
Standard for g glitrlb'-ftelﬂ .
Interconnectin - ESOUrCEs v
Di tributed = P154?.§ I:lr.af't Technicd e
Resources with Guidelir=s for Systems
Electric Fower Interconnection of Bectric
Systems Fover Sources Grester
Than 10 kwéto the Pover
Transmission Grid

(publication yearin parentheses; P15 % are under
dewvelopment; other topics are under consideration by
SCC21 work group members)

OF Specifications &
FPerformance
[imzludes modeling]
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Key Issues
Tﬁ_.ll
o6 632 63] — Protection of Utility
@ '} and DG
— Synchronization
N s — Safety Issues
- p — Metering

i ONE
— Modeling WAY
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Utility Benefits to DG

 Decreased losses

* Delayed upgrading of infrastructure

* Possible VAR support

* Possible Decrease in Generation Costs

« Emergency Generation and/ or
Islanding Capabilities

Some utilities actually talking about doing
their own DG

/.EEEES
| . {
Power & Energy Society® .
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Opportunities for Emergency

Islanding with DG

« Reliability expectations are higher and higher

« Natural Disasters create disruptions in infrastructure
— Tornados
— Lightning
— Hurricane Katrina

 Develop a plan for temporary emergency generation to
support local pockets until interconnection capabilities
available

@ff O 9 IEEE
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Financial Feasibility and Policies

e Current paid benefits within some states
only avoided costs of generation

e Additional issues with distributors because
of sole source agreements

 How to pay for DG to make it beneficial to
both parties

 Issues of Net Metering and other payment
plans

@Ef O <9 IEEE
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(7) Deployment and integration of advanced
electricity storage and peak-shaving technologies,
Including plug-in electric and hybrid electric vehicles,
and thermal-storage air conditioning.

Average Residential Load (Southern California)

3
w— Summer | 0 r=e== S oa
25 Shoulder .
—_— Winter T a '
] L ‘1
P L1
o A w
3 ‘) "‘
=2 15 . & d“
= /——!.\”\ ‘:.
1 L] e — 5
J\\
GE _ i
0

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
Hours

figure 4. Typical residential home load profile in Southern California with superimposed PHEV charging load.
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Summary

* Many challenges remain in Smart Grid
applications

 Combination of power, controls,
communications and computers

e Distributed Generation and Electric Vehicles
are here to stay

Thanks for inviting us to talk! Contact me if |
can help! Noel Schulz n.schulz@ieee.org
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