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Traditional Meter Readings

* Manual
— Monthly
— Billing
— Some Planning

e Consumption Only
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Advanced / Smart Meter Infrastructure

-

* AMR (Automated Reading) /‘ Communication Methods

i
2

Dail - Broadband over power line (BPL)
— Lally & < Power Line Carrier (PLC)
— B||||ng RFMeSh
. WiMax
— Planning
— QOutage Management
* AMI/SMI

— Bi-Directional
— Power Quality

— Events closer to r/t

— Premise Communication
* ZigBee
* Home Plug
e ?
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SOUTHERN CALIFCHRNLA

The Smart Grid EDISON

An EINSON INTERMATIONAL™ Company

The Smart Grid will link electricity producers, distributors and end-users
with high-speed networks that provide useful, actionable, real-time
Information about system capacities, demand, prices, and status. The

Smart Grid will be self-healing and hence more reliable. The Smart Grid
will empower customers.




Home System Architecture — with Future Additions

Washing/Drying
Machine  Refrigerator Lighting Power
—Communication

'.:v ’
2 .
3¢ Grid
Utility
P Network
egoDashhoard

Meters
Thermostat

Energy Storage
Solar Inverter ( Backup Battery/PHEV ) Drawing compliments GE Energy
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Pl System: Foundation for the Smart Grid

Meter Data Management

R
Advanced ey
=S ” _ ) Pl interface (3 (@ osi
=7 - I
RS AA Meter Head g
End System Primary |‘ i 3 %
Pl Server %~ - 32
Aidvanced “ﬁ E

£

CRM
i, h
Advanced A r
e Y. Plinterface J
Fol O e - g

Acvancan Meter Head

- End System |PI lnterfaci? ||PI Interface(®] |

- WMS
Operational |_ Customer Systems/Apps

Data

Management Ii
Capacitor  SCADA IED »
Maonitoring b Ii
Other Field Device Collection
Systems — Ii
m Olw

Circuit Analysis

Other Systems/Apps N
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AMI Meter as an Asset

Static Time Series
Attributes Attributes
e Manufacturer Data * Interval Readings
e Configuration (soft) e Critical Events
e POD

* Read Events

e Calculation Parameters « Command Status

OSISOftr ZCCQSAN FRANCISCO



Meter AF Templates

CIS

Advanced

Rl Interface Synch Data

Head End System /Meter-

Template )

AMI Backhaul
Network

Advanced
Meter

Meter Head Template Pl VEE Exception

. ; —»
End System Meter Type Handling
= Premise
= Account —Synch with CIS Workstation
= Energy Supplier
= Tariff
= VEERule <—— Configure

Advanced
Meter

PI System Explorer =] x|
fle  Edit wew Go Hep

7@ Datzbzse [F|QueryDate ~ | () Back H, checkin %3 « [#] | @@ New Element Template - 5 New Attribute Template: O search ~

General Attrbute Templates | Ports |
Analysis Templates SilverSpringMeter Group by: [~ Category

Categories

Elemert Templates Neme. [0G
MirimalChanne! [#3 Name 2 Deseription Description:
Mirimalbeter
MinimalRegister = DEVICE_DESCRIPTION | Silver Spring device description Cenfiguration Jtem: [~ Indexed: [~
verSpringChannel (=g DEVICE_HW_PATCH_NO | Device hardware patch number Categories [AMIMeter; OSI
SitverSpringMeter = =
S SpoRegster Sk DEVICE_HW_REV_NO | Device hardware revision number uom: None> =
VEE_Rule =k DEVICE_HW_VER_NO | Device hardware version number Value Tupe |
2y Enumeration Sets (54 DEVICE_MFG Device manufacturer Default Val, I
o Feronee Troes = DEVICE_MFG_MODEL | D; wfach del arvene
Tables Ga _MFG_ evice manfacturer model DotoReference: [FiFom =]
5 DEVICE_NAME. Silver Spring devics name
(=% DEVICE_NETWORK_ST... | Device status on network Settings |
(=% DEVICE_SERIAL_NO Device seral rumber W\ Serveri\ i Elemert . % Attribute .
Sk DEVICE_STATUS Status of the device
Sk DEVICE_SW_PATCH_NO | Device software patch number R
= DEVICE_SW_REV_NO | Device software revision number
5h DEVICE_SW_VER_NO | Device software version
5 DEVICE_UTIL_ID Silver Spring device uti id =
=k DID_SUB_TYPE Device Sub Type

Meter Mods
(5 METER_SERVICE_POINT | Service point of the meter
5 METERING_POINT

- =4 NETWORK_EXCHANGE
@Sty EXIT_POINT
-2 Event Frames 5 ENTRY_POINT

5 NIC_HW_PATCH_NO NIC hardware pateh number
e Unit of Measura 5 NIC_HW_REV_NO NIC hardware revision number =11
LoG
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AF: What is it?

e Static Information ™\
e Slow Changing
e Calculated Values
e Reference:

e P| Data

e Relational Data

* Web Service Data - /
e Hierarchical R
e Flow Network
e Complex Models
e Multiple Relationships )

e An infrastructure for future applications
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OSlIsoft Interfaces (Next Generation

They’re like a

DOESN’T ANYBODY JUST TALK ANYMORE?

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

OSISOft® 2009;’35% DPERENGE


http://echosphere.net/star_trek_insp/star_trek_insp.html

OSlsoft Interface (Next Generation)

Pl AMI
Interface

AMI Vendor
Head End
System

mart Interface

smart Interface

OSISOf-t USERS CONFERENCE
o SAN FRANCISCO

OSlsoft
Interface
Conductor
Container

Remote Procedure

Calls (RPC) to/from

OSlsoft Enterprise
Gateway

AF Server

Pl Server




Pl AMI Interface Plug-In

e Bi-directional Communication (WSDL/SOAP)

— Interval Meter Reading

— On Demand Reads

— Remote Connect/Disconnect

— Demand Management / Load Limiting
— Meter Events, Alarms and Reports

* Asset hierarchy

— Meter
e Channell
 Channel n
* Registerl
* Register_n

OSISOft 2 ‘: ? ? gﬁ?hEl RFSR g r?cN |FsEcRoE NeE



Something New — Interface Conductor

* |t's a Pl Subsystem

* Responsibilities to Interface Plug-ins:
— Manages
— Configures
— Provides infrastructure

e Facilitates Interface Connector:

— Load and Unload
— Initialize and Exit

— Start.and Stop

OSISO'H: DNNOQ vsers conFERENCE
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How it works

AMI Interface

Vendor Conductor
Head End

System

AF Server

External
Relations
Table

v' What am | talking to?

v" How do | talk?

v' Where do | store my asset
information?

v' Where do | store my time
series data?

Pl Archive

Now we know how to communicate!

OSlsoft. 2009 vsers conrerence




Asset Management

AMI Interface

Vendor Conductor
Head End Meta data

System
K External sent to AF

AF Server

Relations

>

Table

New Asset (meter)
Information received

Pl tag added/edit
based on asset
information.

Pl Archive
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AF Templates

®% AMI SSN - PI System Explorer

Ele Edit \View Go Help

T Database [¥|QueryDate - [P Back () |H, Checkin ¥ « (2] | ) New Element Template - ' MNew Attribute Template 4~ Search
B Al L=
- i Analysis Templates Fle Edit View Go Help
B~ (] Categories - -
= Element Templates ﬁDaEbase EQUEW Date ~ eBack > H" CheckIn %) « @ ‘af) New Element Template ~ |5 Mew Attribute Template Search -
Baselnput
BaseMeter — —
Blsterheter & AMI 55N General Attribute Templates | Pors |
Measuremert | L. 3 Analysis Templates .
g‘l;aas;remerr:‘."a'i‘thStatus = % Categories Measurement Group by: [ Qategnlw
7| SilverSpringMeter 5. B | nt T It Seamrh o -
WendorXMeter 2 omen Jempisies
.. @) Enumeration Sets # i Name < Description Default Value |
g _?ELT'E”CE Types | =4 AccumulationBehavior {Attribute #3, CIM Accumulation bahaviour
- I Tables !
: i| =g CIMName CIM Read Type name
Measurement With Status e ; _
SilverSpringMeter =g DirectionOf How Attribute #£4, CIM Direction of flow
Wendor¥Meter =g InputReference Reference to the Inputl Element Mame
""" %’ E';'f"me'aﬂo_”r Sets =g IntervalLength Interval Length in seconds 0
- erence Types
G- Tables MeasurementCategory Attribute #5, CIM Unit of Measure Category
MeasuremerntCategoryModifier Attribute #2, CIM Data Type
MeterReference Reference ta the Meter Element
Muttiplier Unit Muttiplier 1
=g Phase Attribute: #7, CIM Phase
=g Recordld Unique record id f CIM is the same 0 q
=g TOURzte Attribute #5, CIM TOU Rate
=g UOM Attribute #8, CIM Displayable Unit of Mea. ..
& Value Register Valus 0
7 Elements
-2 Event Frames
o Unit of Measure
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AMI Meter Elements (inherited from templates)

l"'f\ AMI SSN - P1 System Explorer
File Edit  View Ga Help
"i Database [T5]Query Date - @ Back

H, checkin <2 « [2] |3 Mew Blement -

Mew Attribute

-1of =

4~ Search -

Eﬁ Blements =
SilverSpring_CMS-23415
SilverSpring_CMS-2F056
SilverSpring_CMS-2F0E4
SilverSpring_CMS-ZFOES
SilverSpring_CMS-2FOEE
SilverSpring_CMS-2F0E7
SilwerSpring_CMS-2F11D
- (G Input001
: Cumulative _Forward_Dem:
Cumulative_Total_Demanc
Interval Data_Forward_Ene
Max_Indicating_Demand_"
Max_Indicating_Demand_"
Totalizing_Forward_Energy
Totalizing_Total_Energy_T
SilwverSpring_CMS-2F11E
SilverSpring_CMS-2F152
SilverSpring_CMS-2F153
SilverSpring_CMS-2F154
SilverSpring_CMS-2F155
SilverSpring_CMS-2F1D3
SilwerSpring_CMS-47E1D
SilwerSpring_CMS-47E1E
SilverSpring_CON-1407-EQ
SilverSpring_CON-1BSA-ED
SilverSpring_COMN-2218-EQ
SilverSpring_COMN-226D-EO
SilverSpring_COMN-2276-EOQ
SilverSpring_COMN-2293-EO0
SilwerSpring_COMN-22F5-EC ——
SilwerSpring_COMN-234C-ED
SilverSpring_CON-2454-EQ
SilverSpring_COMN-245F-EO
SilverSpring_COMN-2858-EQ

SilverSpring_COMN-257F-EOQ
CihamrSrmrima (T 0GR T bl
Ll i 3

2| Event Frames
1] Library

o Unit of Measure

OSlsoft.

ogooeeeg

iy

EEEEEEEEEEE TS

General I Child Blemerts Attributes IF'orts I Wersion I

SilverSpring_ CMS-2F110D

Group by: [ Category

Search

L -]

=1 DEVICE_HW_REV_NO
DEVICE_HW_VER_NO
DEVICE_STATUS
DEVICE_NETWORK_STATUS
DEVICE_MFG_MODEL
DEVICE_SW_REV_NO
DEVICE_SW_PATCH_NO
DEVICE_HW_PATCH_NO
DEVICE_SW_VER_NO
DEVICE_MFG
DEVICE_UTIL_ID

DeviceDescription

BEEEE B B E

=]

1]

=]

&
iii

DeviceMame

=1 DeviceSeralMumber

DeviceType
DID_SUB_TYPE
HeadEndID

5
6

METER_MODE

NIC

Ping
PROGRAM_CONTROL_CODE
=l PROGRAM_ID

&F State

&F Status

«F StatusCritical

=1 UniguelD

i Q i | [ Q

H
B EEEEEEEEEEEE BB E

IA

CMS-I210CRD-2F110

CMS-ZF11D

38018014

METER

1-210+C-RD

SilverSpring

RPC, DEMAMND_READ, SUCCEEDED

1104

Res-64

1

Active

C1215_READ _ACCESS

MIC POWER RESTORE LOG ENTRY
CMS-2F11D
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Secure RPC Management

Each interface can register
their own RPC’s ex. an
AMI interface might
register a On Demand
Read RPC.

Interface
Conductor

Pl Server

RPC Handler

AMI
Vendor
Head End
System

The RPC Handler registers
it with the Pl server

Client

Applications can make secure RPC calls. For .
application

example the Pl Enterprise Gateway make these
calls to provision AMI meters.
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Enterprise Gateway — serice enabling P

/"—
P —

Smart OSISOft
Connector Enterprise AF Server

. Package Gateway

Module

f h 2@ ( ] We e ~ @ ~ N =V
( 'eb Servico, = C Shedule Fl ArChl €
Requests from other Manager
systems. '
_—
Communication
Manager
Module
Web
Response to Web Service

Services Requests
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Smart Connector Server

e ——

= <l
OSlsoft OSlsoft Module
- Interface Enterprise Web

AMI Vendor Cat Sonuice
Head End Conductor ateway

System S
R P Module

Web

Request Service
RPC Manager Manager

Schedule
Manager

External
Relations
Table

. Module
Container Communication Web
Manager

Updater Service

ERP or other system

Smart
Connector
Package
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Foundation for the Smart Grid

Meter Data Management

- Pl Interface [ @ osl

3

Meter Head E,: L

End System Primary |‘ i 3 _g
[ P1 Server g - £ 3

Advenoed 9 o

O

Plinterface J

e Meter Head
Meser End System Pl Interfac |FI Interf ial |
Operational =
Data

Management
Capacitor  SCADA IED

Maonitoring

Other Field Device Collection
Systems

Other S fstem s/Apps ]
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What does it all mean

“Getting a handle on the smart grid is tricky. Grid
intelligence (collecting and analyzing data about
grid activities and behaviors) and the ability to
act in real-time are the defining capabilities.”

Source: Electric Perspectives October/September 2007 “Getting Smart”.

Rob Robinson and Jim Henderson are vice presidents at Booz Allen Hamilton in
Detroit, Ml, and McLean, VA, respectively.
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Pl in Distribution:The Last Mile

Generation Business
Applications

Marketing
Operations

Grid
Operations

Substation
Automation

NFERENCE
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A couple of @SlIsoft rank amateurs babble on

about interfaces, nextigéneration and those

glass covered'spinning things on the side of
your house
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