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O ceracio

Usina Hidroelétrica

Subestagio ..-I

Transmisso -
&

—]

Subestagio
Distribuidora

o DISTRIBUICAQ

DISPOSITIVOS DE
AUTOMAGCAO DA
DISTRIBUICAO

@) comsumDORES RESIDENCIAIS

http://www.redeinteligente.com/2009/08/11/rede-inteligente-por-gue-como-guem-

quando-onde/
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PROFILES | ANALYSIS | Forecast I Biling Rep
Statistics Monotonous  Load Duration  Dispersion Exceedings
* Data Max power peak/off-peak Daily consumptions Average day

+ Add profiles to report

Selected Profiles: A 541449010000000118 C- [ 541449010000000118 A+ ™ 541449010000000118 |
0 & ‘ :
<< Selected penod  last week (from 28/05/2004 to 04/06/2004) Change... >>
Profile 1: 541448010000000118 C Measure  Unit Time

0.00 kvar 7/13/2005 7:45:00 AM
369.00 kvar 7/13/2005 7:45:00 AM
108.17  kvar 7/13/2005 7:45:00 AM
155765 kvar 7/13/2005 7:45:00 AM
155765 kvar From 7/13/2005 to 12/05/2006
A L 155765 kvar From 7/13/2005 to 12/05/2006
Total 155765 kvarh  From 7/13/2005 to 12/05/2006

Profile 1: 541449010000000118 C- Measure _ Unit __ Time

Minimum Value Peak Hours 000 kvar 7/13/2005 7:45:00 AM
Ainimum \ » Off-Pe 369.00 kvar 711312005 7:45:00 AM
108.17  kvar 7/13/2005 7:45:00 AM
155765 kvar 7/13/2005 7:45:00 AM
155765 kvar From 7/13/2005 to 12/05/2006
155765 kvar From 7/13/2005 to 12/05/2006

 UFL Interface
« Custom Applications
— ETL
— Aggregation
— Business
Processes

— Visualization

© Copyright 2011 OSlsoft, LLC ‘



JAVAVAV
WAV Advanced Metering Infrastructure (AMI) /

AY  Home Area Network/Smart Appliance (HAN
A pp (HAN)

Visibility in energy consumption
Involve consumer

— Energy efficiency

— Conservation

— Demand Response
Metering approach

— Promotes energy efficiency

— Defers investment in generation

— Defers investment in infrastructure
Requirements

— Higher resolution Data

— Reduced Latency of meter data :En;eelr®g ylnht/glri%egrg Home

— Better methods to disseminate consumption Information  Proof of Concept
— Shortened data acquisition sampling intervals

y
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Meter data from meter to cash
— Increase accuracy

— Reduce Bill Complaints

— Better Detection of Fraud

New Enterprise functions
— Asset management
— Load Profile & Forecasting

— CRM
« variable pricing
 Intelligent trouble shooting
« Simplified Meter Connection & Disconnection

Utility Company Reasons for MDM/ODMS (more later on ODMS)
— Mergers and Acquisitions unifying layer for multiple metering systems
— Implement Demand Response
— Overall Smart Grid Initiatives
— Competitive Service

© Copyright 2011 OSlsoft, LLC ‘
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}X#v Eatrrave b Hend s €hougas)l (2008)

m Utilities Customer Advisory Co
' G CenterPoint. Work Group AMI
Energy Sg
\ §3
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CMS ENERGY \ S

O\ __—eMeter
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http://www.pseg.com/companies/global/overview.html
http://www.itron.com/pages/index.asp

JAVAVAV

VAV
AV

AMI Use Cases —
Equal Upgraded SAP Business Processes

VA

Billing Customer Delivery Energy Field Services & | Installation &
& Customer Interface Procurement System Maintenance

Service Recovery

B1 C1 D1 El S1 11

Multiple clients Customer reduces | Distribution Real-time AMI system Utility installs,

read demand and | demand in operator operations recovers after provisions and

energy data

response to

curtails/limits

curtails/limits load

power outage,

configures AMI

limits or connects
/ disconnects

access to and
reads recent

operators optimize
network based on

energy and settles
wholesale

pricing and/or grid | customer load for | for economic communications system
event grid management | dispatch or equipment
failure
B2 C2 D2 E2 12
Utility remotely Customer has Distribution Utility procures Utility manages

end-to-end life-
cycle of the meter

customer energy usage and | data collected by | transactions using system

cost at his or her | the AMI system AMI system data

site
B3 C3 D3 13
Utility detects Customer uses Customer Utility upgrades
tampering or theft | prepayment provides AMI system to
at customer site services distributed address future

generation requirements

B4 Cc4 D4
Contract meter External clients Distribution
reading for other use the AMI operator locates

Process.
start

Edison

utilities system to interact | outage using AMI £
with customer data and restores E
devices service L
Source: Southern California
&

Diagram:

Utility disconnects or
load-limits customer [

Source: SAP AG

10
Customer
requests

15
" Customer request
disconnection | Final netice disconnection via
over the phone [H H  the portalor IVR

T ¥

T
35
30 Disconnection
Dunning triggers (| document is
disconnection created and
parked

20
CSR
schedules
disconnection

!

36 =
Apply configured
Create the
filtering criteria and BPEM case
generate report

ZAny meter not

%
7 [ Update the

disconnection Parallel step

request to MDUS

disconnection

100
Now{ Create the
BPEM case

Response
for the requested
qperation is receiveg
from meter

50
Wait for “defined
time" to receive the
response of meter

50
MDUS receives
disconnect
request and
forwards it to AMI

80
Send the update
to SAP

70
Meter performs
and sends update to AMI

© Copyright 2011 OSlsoft, LLC
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SAP Energy Data
Management for Utilities

< SAP Customer Relationship
Management and Billing
< S On-Peak (kWh) for Utilities
P > Off-Peak (kWh)
< <
> SAP AMI Integration for
< Utilities
< Meter Reading Result
< = . .
> SAP Customer Financials
< Management for Utilities
Master _ _
Data SAP Collaborative Service
< oo Management for Utilities
P rocess SAP Resource and Supplier
B Data Management for Utilities
Ty
SAP ERP
Event

Data R
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Smart Meter

Registers Intervals/Channels over

Tme
Cumulative Interval kWh
Demand
TOURate/ itenal Vg

Billing says this Max Demand kw
: TOURateA Interval

IS Vrms(A-N)
what we need
Engineering
says this is what
we need

Power ’
Restore

Outage
Management says
this is what we

need Whatfgyou keep?




WAV Design principle on PI AMI Interfaces
WA

Bi-directional
Command/Control nput e
Secure

Asset based
And above all...

Device / Meter

Measurements

Self Configuring & Maintaining
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InputO01

Meter
O @) @) InputOON
_Cumulative_Forward_Demand___ (kW) — CIM Name 000
O
_Totalizing_Forward_Energy___ (kwh) O
O
Max_Indicating_Forward_Demand__ (kW) — CIM Name 00n
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JAVAVAVY
WAV And the end result is. ..

N Demo - PT System Explorer !E E
File Edit Yiew Go Toals Help

?Database =] Query Date - @ Back lﬂ( CheckIn %2 « lﬁ 1P Mew Elernent - Mew Attribute o Search -
g Elements Generall Child Elerents  &ttibutes I Fuorts I Versinnl
2 & Group by: [ Categary
B (3 Input00] | i, - |
G _IntervalData_Forward Energp [k = £
(F _Totalizing__Ernergy_TOURates_ [V 2 ¢ @ Name | Value |;
G _Totalizing Forward_Energy_ TOURated_ [kwh) -
A @ “Yendor<_MP_ab00dd100007 || =] CaTALOG_MUMBER czimuls
- (G Wendors_MWP_ab00dd100002 || =] DEVICE_Hw_PAaTCH_NO el
E- @ Wendor<_NP_ab00dd100003 — -
B (G Wendai<_MP_ab00dd100004 | =] DEVICE_Hw_REW_NO <zimulz
Bl ( Wendoix_MP_ab00dd 100005 ® =1 DEVICE Hw YER NO csimuls
- G “endois_MP_ab00dd100006 L -
B ( Wendai<_MP_ab00dd 100007 = DEVICE_MFG <aimuls
- & Vendor< _NP_ab00dd100008 =| =] DEVICE_MFG_MODEL simul>
- (F Wendor_MNP_ab00dd100003
B Wendoi< MP_ab00dd10000a @ =] DEVICE_NETWORK_STATUS Active
B & “endors_MP_ab00dd10000b =] DEVICE_STATUS Active
B Input00l = -
_Cumnulative_Total Demand_TOURated_ [kKw] | =] DEVICE_3w_PATCH_NO <zimuls
_Cumulative_Total Demand_TOURateE__[k'w ® =] DEVICE Sw REY NO < simuls
_Curnulative_Total_Demand_TOURateC__[k'Ww) - e =
_IntervalDiata_Fonmard_Energu_ [kKwh) || =] DEVICE_Sw_VER_NO <simul>
_Tatalizing_Forward_Energy_TOURated_ [lk'wh) || =] DEVICE_UTIL_ID MP_ab00dd100000
_Totalizing_Forward_Energy_TOURateB__[k'wh] > < -
_Tatalizing Forward_Energe TOURatel_ [kwih) DeviceD escription <zl
bl &_Indicating_Total_Demand_TOURated_ [kw] =B DeviceMame < simuls
Max_Indicating Total Demand_TOURateB_ [kw] 7 .
Wam_Indicating_Total Demand TOURatelT_ (ki) = DeviceSeralMumber DSM_ab00d4100000
- 3 Yendois _MP_ab00dd10000c ®| =] DavicaTppe METER 4
B G Wendo_NP_ab00dd10000d -
Bl (@ Wendoi_MP_ab00dd10000s B E-BID BB TYPE 1-210-RD
- () Wendai<_MP_ab00ddT0000¢ 08 o Event Canrot retrisve Pl Point “endot<_NP_ab00dd1 00000.E vent' for attribute “endor_MP_ab00dd1 00000/ vernt'
- @ Yendoi<_MP_ab00dd100010 . - -
B (G Wendai<_MP_ab00dd100011 ® =] HeadEndID SilverSpring
- @ “endoi<_NF_ab00dd100012 9@ F Log Cannot retrieve Pl Paint WYendor<_MP_ab00dd100000.Lag' for attribute " endod<_NP_ab00dd1 00000|Log'.
- G “endoi<_MP_ab00dd100013
m =] METER_MODE <gimulz
@ =] MIC_HW_PATCH_NO <gimulz
MIC_Hw_REY_NO <sirmul>
= =] MIC_Hw_“ER_NO <gimulz =
H =] MIC_MAC_ADDRESS ab:00:dd: 10:00:00
B =] NIC_MFG {csimul i
@ =] MIC_MODEL <gimulz
=1 MNIC_MWETWORK_IDENTIFIER <aimulz
= =] MIC_RF_CHANMEL <gimulz
B | . . e o
[}
EiEvenybrames || =] MIC_Sw_FATCH_NO caimuls
i Library ®| =] MIC_SWwW_REV_NO <gimuls
= Unit of Measure d I l _’I_

Yendors_MP_ab00ddi00000 Modified:<4/21 /2010 3:54:51 PM. Version: 1/1/1970 12:00:00 AM, Revision 1
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JAVAVAV

}X#v OSlsoft Interfaces (Next Generation)

VA

y

They’re like a

DOESN’T ANYBODY JUST TALK ANYMORE?

http://echosphere.net/star trek insp/star trek insp.html

© Copyright 2011 OSlsoft, LLC ‘
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JAVAVAV

VAV
AV

y

Feature

Synchronize Meter
Asset

Trilliant

Pl AMI Interfaces in Production

Grid Net

MultiSpeak NEM

(AEMO)

Interval Reads

Register Reads

Event Data

Remote Ping

NIV ERN RN RN

SSEENEREN EEN BN

S SEENEEN RN BN

Remote
(Dis)Connect

On-Demand Read

Outage Notification

(s)

Meter Health

TBD

Demand Response

TBD

TBD

TBD

TBD

HAN (Home Area
Network)

(s)

TBD

TBD

(s)

TBD

Text Message

TBD

TBD

(s)
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JAVAVAV

VAV

W OSlsoft MDUS Functional Architecture

—

Slsoft Utllities

}VA ) ——0

10Slsoft AMI Interface =
1(High Availability Pair) 1Pl Server
Sman Matar : :Meter Data
:(High Availability
""iz"" :Colledwe)
]
1

Smart Meter Back Haul Network

Haad End Sysem

iOSIsoft AMI Interface
Back Haul Network i 5 :

1{High Availability Pair)
1
Head nd System

Smant ;elm

i

OOO%

©

Srart Meler J

e
(B s &t

—_—
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AV OSlsoft views on AMI/HAN
}VA

« Real-time challenge
« Keep everything
« Make data available to the experts




JAVAVAV
Operational Data Management System

VAV
AV
}VA

(ODMS)

Extremely large volumes of data
Disparate data sources
Multiple data frequencies and latency

Timely reconciliation of
— SCADA
— Distribution Automation Systems
— Metering (Distribution and Consumers)

SAP Integration
— Meter Data Unification & Synchronization (MDUS)
— Smart Meter Analytics

© Copyright 2011 OSlsoft, LLC ‘



Pl Sarver
Pl ta Pl Imerface

3" Party
Analytics
Application

SEL OPC Server
Pl OPC Interface

P1 Seever
Pl 1 Pl Interface:

3" Party
Analytics
Application

SEL OPC Server
P1OPC Interface

Pl Dasa Calection

Nodes

DMZ PI Server
Pl-to-Pl Interface

Test Environment
Pl Server

AMI| Head End
System(s)

Com Ops PI Server EMS PI Server
Pl-to-PI Interface Pl-to-PI Interface

Pl Sg

- EMS )

-
I Pl Server
F1 10 Pl Intertacs
IT  Advanced = 3" party
Monitering  Computing | »Q,' Analytics
Engine = Application
——————— — / ‘ﬂ
rver Collective Opgrations data s Lsg’; 3355;“'
Non-Qperations Data P1 OPC Interface
Waveform Data Pi DNP3 Interface

Pl Server
P1 10 Pl intartace

3 Party
Analytics
Application

C&l Head End
System(s)
SEL OPC Sarver
Pt OPC Interface

SEL DNP3 Stave
Pl DNP3 Inserface
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tGridYisualization - PI System Explorer 1 Pl ProcessBook - [Display1 ']

: ..‘.‘"ew. vgo‘ Ic.'OIYS. Help E@Eﬂe Edit View Insert Tools Draw Arrange Window Help
F¥ QueryDate ~ |(DBack 0 |E, checkin %) v [2] | T Ng. . 5 "
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: A2 > 080 €EO % Al @ % B S S iR < T
rvice Company
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Substation C g o
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-~ 3 Meter A R ATSLAN AR | 14 [, u WTLINY AIA LN,
S S, 3! W ¥ !"‘f“ : W | P ,-‘J";‘J N W
- R, Yot Wi '
— 2
B g Bload, it i bt o .
-4 8/3/2009 12:00:00 AM B 8] 7.00 days<> & 8/10/2003 12:00:00 AM
B g Net kWh Roll-up - Feeder1554, Substation NCAR (NCR)
5
@ @ DistTransfoimet 3400 5
— B ACLineSegnent A /
@ ACLreSegren 2750 v nf
 ACLmeSagment /
@ ACLinaSegment 50 7 / /
L @ ACLneSegwen /
~ (@ ACLneSegmen y /J
& AlLimSegment 1750 ; 3 o \J
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I |
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JAVAVAV

VAV

AV
}VA

Substation One Line:
The “Roll Up” Report Card

Substatlon
A B C A B C B C A B C
Current 402 432 409 349 292 294 Current 212 230 243 Current 339 356 283
Voltage 13520 [FTTTT T 13540 Voltage 13600 [FETIIIN Voltage13600 |
MW 9.56 I 7.26 MW 5.34 |j MW ~ 7.69
MVAR 1.63 i 062 MVAR -0.16 [ . MVAR 0.69 | :
;"‘,N" 3%5548 49706 MWh 32058 smva[ | MWh 71949 gtadgmunt
: amvaTT7 ] 0.00 PF 0.0 Mva Feeder | PF 0.00 rSta Serv
FIoq. 59.90 A 50,00 Freq. 59.90 —m— —% ) Freq. 59.90 | 13kv -120/208V
Feeder |
Feeder ee “ ] ‘L 75KVA ~~
ara 4‘“‘" —~ ofr +o S o ara o i gg.cen i e o
3VTs 3VTs
2 |2 ® N® 70:1 & |2 ® ® ® 7 011 MDA A gl -
C 1/ 1 1|55 c | [ [0 sl 15 o|f__15 e
\Y 7 %n; 7 A\ \ N N ;XT; \{
Sta Se :
1-25
2.25KV.
Bank BMVAL 13kv Bus 1 13kv Bus 2 %MYA | I
: oo N, Bank Bank o ol N
A B C et A B ¢
115-14.49kv 115-13.8kv o
cuent IAT (23 bs oot A 1810/25 MVA 15120125 MVA  "°° & al‘lhr'rent%oggﬁ 230
MVAR -2.26 i 82501 A13401 1&» MVAR -0.46
Temp 0 9760 115ky Bus 2 Temp 0
AB 1260 Volts | 115kv Bus 1 A8 v Bus AB 13600 Volts
BC 1240 Volts J__g _ BC 13590 Volts
CA 1250 Volts /_jf" 4 CA 13580 Volts
@ ATO Substation Load Meter Sub DER Totals DER Quotient
(B Two Lo Ineruplar Switshss TTTTTIT I Total Meters (AF)  x Totals ADER x kW (TRDERITEDER)
for Four Alternate Feeder Positions Smart Meters (AF) x Totals EDER 1 kW
Totals RDER 58 kW
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o




JAVAVAV

VAV

'Av Telvent Conductor MDM - Powered by OSIsoft PI System

VA

y

- Validation, estimation, query, analysis, visualization,

and reporting e —

@ Integration:
Qa:rs
@ CIS and CRM
@ DMS and OMS
@ scapa
@ ami

TR
e gle v M- D D@D A B [ con ek - fF bomar s S Check - b Tonate < Lo - 5 Ry T—
e Freoenes | CORDRICTOR o B - & | v Peg - Seteny- Took- e "

0 Analytics engine

%
a
-~ Maters Total Inactive Meters Database Commands Meters Status >
3003 17 Falled O Unknawn 0 Disconnected @ |
' 4 Pending 0 IR Lol )

System History ..s=

Meters Changes
Added 0
Uselsted @
Ramorsd @

2

S
vizs | wyEs | oo | oewa | owun | oz s | e | o
—
P vt e 2000
~. Eaaed )
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mv ® Telvent Conductor - Powered by OSIsoft PI System

AV
}VA

Areas, Groups & Filters

A All Areas
D [@) Service Area [1206]
|| unassigned Area [818]
4 All Groups
ol Commercial [31]
ol Connected [0]
ol Industrial [228]
il Residential [482]
ol RTUs [24]
ol Unassigned Group [1260]
4 All Filters
b (g service Area NE Folder
b Ljg Unassigned Folder

Current Filter

Configuration l Billing l Valldation I Devices I Dashboard

Ug = WJ@J

Listing [T

€3 0

Regrmwiz OXY0O €@
T

Visualize and Manage Distribution Devices

_ RTU Devices -

S

ABG 110/AWG AL

TELVENT

dms\sasa.skaramuca ¢ @ @

)AL

\ ’J | | overview
. 1
A 1i0 ANE T J 1{

\/"/ N
9@ [
~ v
RTU_54
RTU_54 description

&
40'/4

1. BC 10 ANG ABSR
o)
3573

D

ACSR

Selected 0/202)

4073

=

(%]

O ’
ES'\ - 2004

4 Device

Device Description RTU_54 description
Device Name RTU_54

all Device Serial Number -

Device Type RTU

State Pt Created
Unique ID -

E3

" T ARV AL
d 110 AWGtL —

A4 ANG ACSR, BC 1/3 AWG AGSR

\

'’H SHOULDER

4TH STREET

f

-
FUs2 - 200 A
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VAV

/
\

y

Meter-to-Back Office Value Chain

- |
S - O F

In-Home Device

Multi-vendor Communication Architecture

OSilsoft
MDUS

(ﬂ OSlsoft.

L
Endpoint Home Smart Meter Local Area Collector Wide Area AMI Head Data
Devices Area Network Network End collection
Network (LAN) (WAN) & storing
Devices in Network Measures, Transmits Collects, Transmits Controls Central
the home connecting | collects, data between stores and data meters & repository for
that can be consumer transmits and meters and a transmits between comms meter &
remotely products stores energy collector. messages to collector and | network. event data
updated and and event and from AMI head collected
and endpoint data. multiple end. from all AMI
controlled devices Configured meter points. Head Ends.
by the remotely. Dispatches
utility. AMI Head
Ends.
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High Performance Analytical Applications
for Utilities SAR4

Difficult to process
_data quickly

large volumes of

In-memory technology.

Meter data alone cannot answer the
questions utilities want to ask

Classical approaches are expensive ——

and have low response times

Application Areas:
« Balance Analysis
« Profitability Analys
* Product Developme
* Flexible Portfolio Analysis
 Demand Side Management .
° Energy Settlement DW Data (e.g. SAP BW) Meter Diata IT Cata (e.g. SAP)
* Unbilled Revenue




AV SAP Smart Meter Anal

VA

ytics Demo

Favorites  Posondin Help

e ©
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WAV The “Brave New World” of 2020 ...

m Decentralized power generation

m Market-based coordination of generating units oy
and consumption g‘

m Intelligent load management
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AV \Wrap Up — New Energy Economy
WA

y

« Improved functionality
— Better/more timely detection of theft & fraud
— Better visibility to Distribution Operations
— More timely Load Profile & Forecasting Analysis

* Pl System for AMI

— Automatic configuration and maintenance
» Asset Data (Contextual Layer)
« Time Series Data (Data Layer)
« SAP Utilities Gateway

« Various Integration Methods

— Traditional

— Native by partners

— Back Office with SAP
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