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XK [EEnergy Independence and Security Act of 2007)[Z &5 EE :

The term “Smart Grid” refers to a modernization of the electricity delivery system
so it monitors, protects and automatically optimizes the operation of its
interconnected elements — from the central and distributed generator through the
high-voltage network and distribution system, to industrial users and building
automation systems, to energy storage installations and to end-use consumers and
their thermostats, electric vehicles, appliances and other household devices.

Source NIST Smart Grid
Interoperability Standards Roadmap
(2009.6)
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A—OYNIZBIT5F ERNEEEITHESEER
IRt thiEE R E | super -Grid

Smart grid, a catch-all term that means different things to different people, has
become the latest buzzword in the electric power industry. Everybody is for it,

even if nobody 1s sure what it means.
GE and Google Team To Promote Smart Grid, The Electricity Journal, Volume 21, Issue 9, November 2008 - 6_
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EISA Assigned Standards Coordination Responsibility to NIST in

2 0 0 7 December 2007

N\

200 8 = Launched Twiki Collaboration Website to Enhance Public Participation
= Initiated Development of Interoperability Knowledge Base

Convened 3-day Workshop at Grid Interop Conference in November
2008

= NIST Engaged Key Stakeholders, Including DOE and FERC, Other —

Agencies, and Industry - hi T
= NIST Formed Domain Expert Working Groups With Over 100

Companies Participating

<

Key priority of new Administration

$4.5 billion DOE ARRA funding for Smart Grid, including $10 million for
NIST

2 00 9 Urgency to establish standards becomes paramount

\/ = NIST develops plan to accelerate progress

PHASE ONE
Recognize a set of ininal
existing consensus standards

PHASE TWO
Establish Standards Panel to provide
ongoing recommendations for

gaps new/revised standards to be recognized
by NIST

and develop a roadmap to fill

b

PHASE 3 THREE
Testing and Certification
Framework

2009
March September

Source: Overview of NIST Smart Grid Activities George W. Arnold, NIST, April 6, 2009
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NISTG: Smart Grid Interoperability Standards Interim Roadmap

2009.4/ZEPRICKEE HFAZFR)HINISTOAVS DR IZETE. 2009.6/- B,
2009.8|CHEEHE K LI-c AN—FTUIRELIUVSEDBREBEOMYBAHDEZ AN
HibEhTuLa,

1 Purpose and Scope [BRyERa—T]
2 Smart Grid Vision [Eay]

3 Smart Grid Conceptual Model [=ETIL]
4 Applications and Requirements [ i EE 4]
5. Cyber Security Considerations [H 4 /\—tFa1)T 1]
6. Prioritized Actions [ BERFHEE ]
7. Definitions [7E&]

T docmens comemy o) gard and s b o o P

o

Generation

\—_M'/

T ™
-
t

- =o+_ Customer ~
W/

i Imnsmlsslog 44444 Distribution °
w/ ™

Source: Report to NIST on the Smart Grid Interoperability Standards Roadmap, June 17,2009 _ 18_
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NIST Framework and Roadmap for Smart Grid Interoperability Standard

Release 1.0 Draft

9AKIZETRIN . NISTOIE#E{LO—K v TPhase IDRBIHEEZE

- RELEDEXEDE

1. FEOWKEERSD .
2. [REER :
3. BAFE .
4. AMI .
5. YAN\—tXa)Fq *
6. T~YLIT—L .
o 14DIBEITEIGTE
1. ZEBREETI .
2. wZFakrajLhi(F .
3. |EBHAF g
4. BHRFEBEE .
5. EViEfE .
6. FA—AT—AKR .
7. ARX—hA=3F7YTTL— o
8. EhHMHE-RE .
9. HE|FIE .
10. REEMAETEFER .
11. FERIGES .
12. ITRILX—FIRAER .
13. IEC 61850/DNP3TYETY
14. F¥fE][E1EA .

NIST Draft Publication

NIST Framework and Roadmap for
Demand Response and Consumer Energy Efficiency My v e
Wide Area Situational Awareness —
Electric Storage

Electric Transportation

Advanced Metering Infrastructure e
Distribution Grid Management <)
Cyber Security

Network Communications mw;f;?;“_
Transmission and distribution power systems models mapping (year-end 2010)
Guidelines for use of IP protocol suite in the Smart Grid (mid-year 2010)
Guidelines for use of wireless communications in the Smart Grid (mid-year 2010)

Electric storage interconnection guidelines (mid-2010)

Interoperability standards to support plug-in electric vehicles (December 2010)
Standard meter data profiles (year-end 2010)

Smart meter upgradeability standard (completed)

Common specification for price and product definition (early 2010)

Common scheduling mechanism for energy transactions (year-end 2009)
Common information model for distribution grid management (year-end 2010)
Standard demand response signals (January 2010)

Standard for energy use information (January 2010)

IEC 61850 Objects / DNP3 Mapping (2010)

Time synchronization (mid-2010) _ 1 9 _
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|
|
Management I
Controller :
Utility ' !
ili : I
Gateway I T HAN Devices !
I T I
Utility L Cost of energy Appliance rating
| Home Network

Price/Event

Energy
Management

Controller

Usage data Appliance control

Figure 2 — Distributed Load Contrel System
(Drawing courtesy of Kenneth Wacks)

(Utility Gateway courtesy of GridPlex, Inc.) User energy budget User preferences

Figure 3 — Energy Management Controller
(Drawing courtesvy of Kenneth Wacks)

Requirements, GridWise Architecture Council / NIST, Home-to-Grid Domain Expert WG - 2 O_
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 HEDERIZILL
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 BBEDRH

: w %EE%#\#&X;—A Figure 5: A Modem Solid State Smart Meter (left) and an older Electromechanical Watt hour Meter
&L T. AMI :Advanced Metering Infrastructure»'# 5.

2008.2 NETL Modern Grid Strategy Powering our 21st-Century Economy ADVANCED METERING INFRASTRUCTURE _2 1_
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.
RE Distribution

Home Are SR
ome a
e | ol

&

|
RERE

Control !
s Smart Meter) | DMS Gateway Lﬁ_f
H !

Hﬂr\“ Consumer Portal layer I ,f'I"I
)
i : i
! Metenng layer / ."I
oot/ /| Communications layer |--- Cm“iﬂﬂﬁﬂﬁf /
i ,."r f
1 ||
: AMI Interface I
] Ay 7
«y| Local Area / [ 2 l.mm
Network AMI Head End i R ol
1 II f— ADVANCED METERING
v i/ II| R — FRASTRUCT
Control ¥ |
Devices Smart Meter
°
#?ﬁﬁﬁ EJL BE% The flow of metering data has different

needs from the flow of DER and Load
monitoring and control signals.

Figure 4: Overview of AMI
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AMIDFEREETHL K HET HIHF

BHRIEEAT 7 RUTH—ERDABICKY, BA#HEWE (PLC), EARIO—K/\UF (BPL), Eig/
F£T774 7\, #E#R (Radio frequency), either centralized or a distributed mesh, Internet/™ 5 ME{R ., #H
ABHETHERINSD,

KEAFYFT—2 (HAN) : R v—FX—SEKERBFER D, ELEFE, HE, HE2/ICEISFERL

METER DATA MANAGEMENT SYSTEM (MDMS) : #% % - X T ISR B T—5 DI
v BEEEB AT L (CIS), KR AT L, and the utility web  site
v BEEEIXTL (OMS)
VENREEELFETH
v EEEFEEHE (Mobile Workforce Management (MWM))
v HEIFHS X T L(GIS)
v %E%%ggﬂ (TLM) *%/z 7‘;}@"—"\

KD FREED S — 51143 A2, BEN
1) Xt EEE R - Advanced Distribution Operations (ADO) BRI HHF
v EEREE., 58{L. E&EIH
v S EIRER . .
v REREHFERS RT L wm_—
/ 747D7')‘ypﬁm~ %wﬁ ADVANCED METERING
2) 48X B &M - Advanced Transmission Operations (ATO) o
3)&&&?}&%3 - Advanced Asset Management (AAM) R
VERERY—ER -
VORTLER. RiFRBOERER —
viEERBFEOREL. RIERETEER
vEEER. REX—RARE. 1F%. BV ER
VET)TELSaAL—aYy
2008.2 NETL Modern Grid Strategy Powering our 21st-Century Economy ADVANCED METERING INFRASTRUCTURE - 2 3 -
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' EMS, DMS, GIS (Ex: Distributed generation) Distributed generation and storage data
Smart Grid
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Layer DR Control System (Ex: De[r::)and Response) Home appliance data and control
Application 1
(Ex: AMI) eter dati
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Future Apps and
Services

Smart Charging
and V2G

Distributed
Generation and
Storage

Grid Optimization

Demand Response
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Power Layer
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Players to be determined over time for future applications and services
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