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Presented by Ann Moore
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The key strengths of
the Pl System for the
T&D space:
connectivity /
performance /
normalization /
security

- OSlsoft
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T&D Industry Challenges

» Electric grid operations and reliability

e Data and event correlation and analysis

e Enterprise synergy

* Aging infrastructure and mature workforce
e Asset utilization and performance

« O&M and capital cost reduction

o Safety and customer service

e Regulation and compliance

 Cyber Security

OSlsoft. INDUSTRY SEMINARS 2012 © Copyr ight 2012 OSlsoft  LLC.



OSlsoft Pl System Advantages

» Collect and extract mission critical systems data without being
Intrusive

* Integrate and normalize “Islands of Information”
* Real time collaboration platform

« Data repository and out-of-the-box tools for value-added
applications

o Standardized information platform across Enterprise
 Integration with Line of Business Systems

e “Single version of the truth” for environmental tracking and
compliance

o Support IT monitoring and infrastructure cyber security
protection

OSlsoft. INDUSTRY SEMINARS 2012 © Copyright 2012 OSlsoft, LLC.



How Does T&D Industry Use PI? (1 of 2)

e To operate the T&D system
— Provide flexible system overviews for operational situations
— Monitor substation and distribution field devices
— Distribute operational information to corporate users
— Archive data for later event reporting and analysis
— Reconstruct system conditions for post-mortem analysis

e To plan the T&D system
— Integrate trending and analysis into engineering studies

— View load patterns, create forecasts, measure system
utilization

— Provide load reports for regulatory cost-of-service studies

OSlsoft. INDUSTRY SEMINARS 2012 © Copyright 2012 OSlsoft, LLC.



How Does T&D Industry Use PI? (2 of 2)

e To construct and maintain the T&D system

— Monitor equipment performance and prioritize
maintenance

— Diagnose equipment operation problems

— Archive critical equipment and event information from
SCADA, substation IEDs, and field devices for later
analysis

— ldentify best periods for new system construction

— Avoid unnecessary or untimely capital expenditures

» To protect critical infrastructure

— Monitor IT infrastructure supporting T&D assets

— Integrate and correlate time-sensitive information across
enterprise
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Pl System Overview

Health PI ProcessBook

Monitor PI DataLink
Pl WebParts

PI Coresight

COLLECT

[ Pl Interfaces]

—

“| Data
Archive

Pl Event
Frames

7

© Copyright 2012 OSlsoft, LLC.

4



Pl System Overview

PI Clients

Health PI ProcessBook

Monitor ; N PI DataLink
' Pl WebParts

PI Coresight

COLLECT

Pl Interfaces

o B Event

EIENES

P
Notifica-

lions
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INFRASTRUCTURE
Highway for your data
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More lanes for your data
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PERFORMANCE
Move your data faster
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MANAGEABILITY
Bring all your data online
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Have Identification and
Documentation Ready
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SECURITY

Better protection for your data
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Metrics

Number of PI
Tags
File Create new Pl
reprocessing/ Tags
. Writing Data
Writing Data In
y Out

Pl Server 2012

m P| Server 2010
System Tag Searching
management »
Startup Speed ‘J
- o
Windows

Servers 008 i
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Common Pl T&D Specific Interface

EMS/DMS/SCADA
— Native Interface — Pl API

— OSlsoft OPC with SISCO AX-S4 ICCP Inter Control-Center
Communication Protocol

— OSlsoft OPC DA and OPC HDA
e Substation
— PI DNP 3.0, Modbus, Modbhus Plus

— PIIEEE C37.118 (for PMU-Phasor Measurement Unit or PDC-Phasor
Data Concentrator)

— |EC 61850

— COMTRADE-Common Format for Transient Data Exchange and PQDIF
(by SISCO)

— Substation gateway venddors
e CIM (Common Information Model)-IEC 61970/61968: Pl Adapter (by SISCO)

OSlsoft. INDUSTRY SEMINARS 2012 © Copyright 2012 OSlsoft, LLC.



Coming In Pl Interfaces

 Performance and Scalability
— More points
— Faster buffering

e Support for Metadata
— Assets
— Events
— Auto-create point

« Easier to manage

OSlsoft. INDUSTRY SEMINARS 2012 © Copyright 2012 OSlsoft  LLC.



T&D Utility Examples
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CAISO

Changes in the Electric Industry affecti

Renewabl

e Generation — Setting new peaks on a

weekly base
— Wind unpredictable output (3300 MW peak)

— Solar unpredictable output for telemetry generation (1100
MW peak)

— Photo Voltaic (PV) on roof tops without telemetry (1500
MW Estimate)

Higher ex
Higher ex

pectation of reliability
pectation of security

SmartGric

Immediate answers
Situational awareness through Visualization

Slide 19
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Advanced Grid Operations -
 Renewable wind and solar integration
— Managing the intermittent power
— Advanced forecasting

« WAMS (Wide Area Measurement System) PMU (Phasor
Measurement Unit) synchrophasor data

* Intelligent Decision Support

 Wide Area Voltage/VAR Management

 Dynamic Security Assessment (DSA/VSA-Voltage Security)
 Dynamic Line/Transformer Rating

 Meteorological-based Load/Gen Forecasts

o Situational Awareness (Advanced Visualization, Analytics and
Notifications)

« Demand Response, Load Curtailment and Storage

o Cyber security (NERC CIP-North American Electric Reliabllity
Corporation Critical Infrastructure Protection)
OSlsoft. INDUSTRY SEMINARS 2012 © Copyright 2012 OSIsoft, LLC



PacifiCorp SCHOOL

(Substation Circuit History of Operational Loading) ’E‘
 Business needs:

— Utility needs better tools to manage critically loaded assets
« Quality load data are critical because:

— 30% (over $100M per year) of power delivery CAPEX
(California Power Exchange) budget is driven by load growth

— Utility Is currently CAPEX-constrained
— Substation capacity projects come in $2M-$5M “chunks”
— Measuring and forecasting peak
demand drives the timing of these
expenditures
« Lack of quality load data = Asset
overloads and outages

OSisoft. INDUSTRY SEMINARS 2012




The SCHOOL System at a Glance

SCADA:
~400 Substation

Interfaces
impacted by —
Pl-to-PI project

CIM Database for
Equipment
Attribute Data

~70 Users
~80
Handhelds

OSlsoft. INDUSTRY SEMINARS 2012

Network

annin

)

Corporate Environment

MV-90: ~150 Substation

(1A

Handheld Readings:
y ~500 Substations

Grid Sense GLOMES

GridSense;:
~35 Substations

| /~27,000 Active Tags

« ~11,400 SCADA

« ~1,0
e ~15,

00 MV-90
000 Handheld

s

~11,350 handheld
tours successfully
uploaded in 18 months
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SCHOOL Data Integration |
 SCADA (~ 400 substations)
— RTUs polled by the SCADA system every 1-10 Seconds
« Commercial and Industrial MV-90 meters (~150 substations)

— Modem-equipped substation meters

— MV-STAR data
 Handheld data (~ 500 substations)

— Non-SCADA and non-MV90 subs have peak recording
analog and digital meters

— Read periodically by substation technicians
— Manual Logger data
« Critically loaded substations

— For non-SCADA, non-MV90 substations needing load profile
data: Cost-effective sensors

OSlsoft. INDUSTRY SEMINARS 2012 © Copyright 2012 OSlsoft, LLC



SCHOOL Tools Example

Modules
El Corpaorate
- Arizona
- California
- Colorado
& Idksho
- maortana
El Cregon
E| Albary
£l Fry

- Cther Equipment

El Powver Transfarmer
21001 (T-2254)

- WREGA,

- ZAMN GHW

- IR A,

- T

- T AR

- IRy

- 002 (T-3668)

H- Hazelwood

H- Jefferson

H- Murder Creek

H- Oremet

H- Cueen Ave

H- vine Street

[+ Western Kraft

[+ BendRedmond

[+ Clatzop [ Lstoria)

[+ Cooz BayiCaoguille

[+ Carvallis

[

[

[

[
[
[
[
[
[

+ Cottage Groverd City
+ DallasAndependence
+ Erﬂerprlse

1]

[+ Line - Dist Feeder or Trans Circuit

Fs

Any measurement
available in context,

]

+ Data- Driven Menus-A.r.e.A.valIable-\ .....
. in ProcessBook and Data%.mk

e Screen nawgax
g C II\/I based pn

in 7 clicks

U\J

___________________________________________________

_____________________________

3707

31807

31 8/07 320/07 321407 322/07

o

Togdle Markers

‘Change Time Range]

User Requested
Customizations

OSlsoft.

— |

> | Corporated2regontAlbanyFrysPower Transforme 001y

Useful Metadata
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Load Duration Curve Application

B4 microsoft Esecel - 01 Load Duration Curve (LONG version )uds =101 x|
(E) flo ESt Yew Jset Fgma ook [ata Window Pl Heb  AdobePOF Type 2 question for help IR AINSE
DEESE SR RR-F|v- & =-4 @@ -3 2 e o -[B]s o |EEEEHe %, B3| EE _-2-A-.
(%A D | W | veney wihChangss... Erdfeven... | G Snaglt L7 | window Fiv

i3] - 3

==i-== ]
SCHOOLPRD |
OFHDY. TRF.00 1.7MW
2
CRLHI. TRF.00 1 TMUAR
2
Starnt Time: 912006 12:00 AM |
(SiC RO TS N 12007 12:00 AM 05
Imterval:
[minutes) E Microsoft Excel - 01 Load Duration Curve (LONG version)sds =lol x|

E) Fle Edt Yew Inset Fgmat ook Chat Wndow Help  Adobe PDF

ouy Pas? DEEou SR @e |- (@x - B -0 gl ==s@ox, Us[EeE[_-5-A-
i Fala A | F W )| veRely wih Changes.. EndReview ... | & Snaglt (=)' | window -.

o " .ﬁ
15

('OR.HDY.TRF.001.ZMW~2+'OR.HDY.TRF.001.ZMVAR'*2}"0.6
91120086 - 912007
Duration Curve

[ORLHIY. THF,

il Timestamp Value
7 971/2006 004 3.2

] G/1/2006 104 3
7= 9/1/2006 204 E]
3] 9712006 304 3

W rukﬁutm,{tn?lj
iDrawe 3 | Auoshapes= . w (1O E) 4 &

OSlsoft. INDUSTRY Sl «» st e

‘ovawe Lo toshapess . W TTOE Ml 7 (BILE M. F-A-S @ »iM B EIF R t"'_EI‘H.-—' sl A *iplieinldasl e mEe




QUEBECL
INTERCONNECTION

NERC INTERCONNECTIONS
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Regional
Reliability
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37 Balancing Areas

-« 71+ million people

“_ . .. U -Peak Demand (2007/8)
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PG&E’s Pl System — Scale

Point Count 575,000
Snapshots per second 4,000
Archive Storage 820 GB
Archive Files 175

OSlsoft. INDUSTRY SEMINARS 2012 © Copyr ight 2012 OSlsoft  LLC.



PG&E’s Pl System - Points

Generation Pl Admin
60,000 6,000

Gas 43,000

EMS
466,000

Point Counts by Line of Business




PG&E’s Pl System - Interfaces 'E

OSlsoft
HabConnect

OSlsoft
Citect

Ens OSlsoft

UFL

OSlsoft
SOLAR DNP3 Pl Server Pl Server

Collective Plto Pl Collective

EMS

OPERATIONAL DMZ BUSINESS
NETWORK NETWORK

OSlsoft
OPC

OSlsoft
Ovation

FOSSIL

Monarch
PlArchiver

OSlsoft
PerfMon etc.

HYDRO

ADMIN

OSlsoft. INDUSTRY SEMINARS 2012 © Copyright 2012 OSlsoft, LLC.



Roadmap

Current State The Future
8,000,000
- 2,800
7,000,000 - 2,600
- 2,400
6,000,000 L 5200
- 2,000
5,000,000
- 1,800
%) - 1,600
£ 4,000,000
a - 1,400
- 1,200
3,000,000
- 1,000
2,000,000 r 800
- 600
1,000,000 - 400
- 200
0 T T 1 1 1 1 T T T T T T T T T T 1 1 1 1 T T T 0
— — — — — — N N N N N [qV] [90] [90] [90] (90] [e0] [e0] < < < < < <t
2 9 9 9 9 o o o o o o o S o9 o o o 5 o o o g oo
cC 5 > 35 9 =2 £ = > 35 9 =2 £ = > 35 9 =2 £ =2 > 35 a =2
§ 2352358835235 82838385882834§:5
Point count Client Users ® Sharepoint

OSlsoft. INDUSTRY SEMINARS 2012
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Architecture

Electric

(EMS) Interface

Pl
Gas
{_Clt'ect Interface
Cimplicity

Hydro Pl
(SCADA Interface
Monarch)

Pl
(SCADA) Interface

Fossil Pl
(SCADA) Interface

Collective

ODN

OSisoft. INDUSTRY SEMINARS 2012

DMZ

PFI
Collective
(virtual)

UDN

Electric

PV & Fossil
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Architecture

Electric
(EMS)

Gas
{_Clt'ect Interface

Cimplicity

Hydro Pl
(SCADA Interface
Monarch)

Pl
(SCADA) Interface

Fossil Pl
(SCADA) Interface

Pl
Collective

ODN

OSisoft. INDUSTRY SEMINARS 2012

DMZ

PFI
Collective
(virtual)

UDN

Electric

PV & Fossil
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Powerlink - Queensland, Australia

How we use Pl System - NED

e Network Element Downtime calculator

Automatically calculate network element
availability

Business wanted a POC — quick/agile/low $
Use RTDUET?

Develop in-house POC — saved $80K

EMS Network Topology Processor results > Pl

.net service automates Event framing —
iInputs from OMS & HMI on EMS

Now In Production

OSlsoft. INDUSTRY SEMINARS 2012 © Copyr ight 2012 OSlsoft  LLC.



How we use Pl System - NED

 WAS — wait for EOM report & impact on bonus $
 E.G. Outage of Cap bank early in mth — $120K penalty

« NOW — impact on bonus $ known same day — aids
response to outages — planned & forced -

e Drive car or use helicopter ?

e Fix now or defer ?

OSlsoft. INDUSTRY SEMINARS 2012 © Copyr ight 2012 OSlsoft  LLC.



How we use Pl System - NED

Cost of Regulator report
« WAS - 2 x staff, 2 weeks per mth
e NOW —

— 1 x staff for 1 day per mth

— 1 x staff for 1/2 hour per day
e Saving = $110K vear, i.e. 0.8 FTE
o Satisfy Regulator quality audit

 Repeatable processes

OSlsoft. INDUSTRY SEMINARS 2012 © Copyr ight 2012 OSlsoft  LLC.



How we use Pl System — Alert Cen

e P| connectors — SNMP, mibs, traps > servers,
switches, routers, wallboard/map-board screens

o Alert to SMS, email, FAX, Diary

 Non-SCADA connected plant
e Data center BMS, PDU’s, HVAC/CRAC
« Data center Gensets, Fire, Security

« EMS 100% availabllity !

e RTCA 99.9875% availability

e Telecommunications MUX’s

o Use ACE algorithm for generating alerts

e Auto logging ALERTS in Operator Diary

OSlsoft. INDUSTRY SEMINARS 2012 © Copyr ight 2012 OSlsoft  LLC.




How we use Pl System — Alert Cen

-. A. w ‘A \
Active Alerts
HUAWEI

[ & ] systems ems | Telecom | Applications |  Tools Repos | amr | ems |

Activity Manager Diary Absences Overtime Log Support Roster Calendar{Gannt) Documents Syslog Viewer Admin

1- QUICK CONTACT LISTS

2-Job Numbers 207 =ling lkua hpear
3 - SubStn entr areynolds u r r e n cmuller

4 - Power © mstacey gr s
ree of assets T a
Genk | tveling A L E R S Jearce

KVM L

-
KW L.
lerarc
NMS Assel
MMS Wiki

Powerlink Internal
SLECS - websnag

.cam web portal

7 Presents Alert info ~_
- A DIARY Dlary Of

=-Network -

e alerts +

|-Development

ishir Idawvie 2

Disaster Recavery wed 15:11 ISDH - WPOVPITM 1\ Huawel_SUH_iai i - S e r
&-Production Wed 14:51 SVR Received guery today as to why HOO7 275kV status values had an 1 aszeoolc u
: Simulatar Wed 13:52 i@ DWDM - WPOVPITMA\Huawei_DWDM_Alarm_Count Critical exceeded. Currenty
Test Wed 13:31 @ ISDH - WPOVPITMA\Huawei_SDH_Alarm_Count Critical exceeded. Current value: n O t e S
Wed 12:01 % !'Dontbe alarmed. This daily 12pm Hearbeat alert is for monitoring purpose only. i
State Estimator Wed 12:01 %, lAlertCentre: Hearbeat reminder for Lee only with value 100. Notification sent to ‘lkua
QData Wed 12:01 :, IDont be alarmed. This daily 12pm Heartbeat alert is for monitoring purpose only. Motitic
QData_WC Wed 12:01 %, lAlertCentre: Hearbeat reminder for Lee only with value 100. Notification sent to ‘lkua’ via S
&-Historian Wed 0751 i@ SDH-WPOVPITM1\Huawei_SDH_aAlarm_Count Critical exceeded. Currentvalue: 10 - Critical ...
: Wed 07.22 lﬁ IDWDM - WPOVPITM \Huawei_DWDM_Alarm_Count Critical exceeded. Current value: 127 - Critical...
Tue 16:02 @ DWDM - WPOVPITMA\Huawei_DWDM_Alarm_Count Critical exceeded. Currentvalue: 211 - Critical...
Tue 15:51 @ 'SDH-WPOVPITMA\Huawei_SDH_Alarm_Count Critical exceeded. Currentvalue: 10 - Critical ..
i Tue 12:02 %, !Dontbe alarmed. This daily 12pm Heartbeat alert is for monitoring purpose only. Notification s...
=-Telecom Tue 12:02 %, ldlerCentre: Hearbeat reminder for Lee only with value 100. Notification sent to ‘lkua’ via SMS, .
Tue 12:02 1, IDont be alarmed. This daily 12pm Heartbeat alert is for monitaring purpose only. Motification s...
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How we use Pl System — Alert Cen

Pl tag lookup =

o) () ALERT
Equipment leokup — Unconfirmed: WPOVPITM1\Huawel DWDM_Alarm_Count[Huawed] on Monday, 20 August 2012 13:52
HUAWEI ] #

== Alert on 20/08/2012 1:52:13 PM for Tag WPOVPITM1\Huawei_DWDM_Alarm_Count on Equipment Huawei

=-Networ DWDM - WPOVPITM1\Huawei_DWDM_Alarm_Count Critical exceeded.
‘ Current value: 16 - Critical

Detail of 2

Motifications: SMS and Email on 20/06/12 13:52 to raguayo

A ER I \ Confirm :! Resolve !

: @ Early Warning ("' No Fault Found ' Loss Of Service

=':féj--Disaster Recovery

: [&-Production '-\,9 ALERT

=§é}--8imulator Unconfirmed: WPOVPTM 1 \Huawei WDM_Alarm_CountfHuawei] on T

- Test Alert on 21/08/2012 12:42:12 AM for Tag WPOVPITM* vei D

:  -State Estimator DWDM - WPOVPITM1\Huawei DWDM_Alarm_Ce al ex US er mu St

: ~0Data Current value: 15 - Critical CO nfl 'm /r eso Ive

; Cntical: 15

. wQData_ WC

& it Notiications: SMS and Email on 2108112004200 -~ > AUtO escalate
--Development __.;_ﬁ?_sf'_"'f?_i
Bl ) @ Early Warning '~ No Fault Found '~ Loss Of Senvice

i'_f--Pmductinn
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How we use Pl System — Loss of Load Ale

P B Vg
AVA

[
St [
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How we use Pl System — Loss of Load :
e QANTAS A380 incident 2010 —

— Share price falling 13 mins after incident
— Before plane had even landed !

e Social media — fast — & accurate?

* Loss of Load alert — using the outcomes of NED — In
development

OSlsoft. INDUSTRY SEMINARS 2012 © Copyr ight 2012 OSlsoft  LLC.



How we use Pl System — Loss of Load

 Due Q1 2013
« Using NED Event framing engine (Pl events)

e Use PI calc to detect loss of load - combo of event
frame & ZERO load

 Generate SMS/email via Alert Centre
* Avoid false positives
e Alert - Emergency Manager, CEO, Corp Comms

5 minutes !

OSlsoft. INDUSTRY SEMINARS 2012 © Copyr ight 2012 OSlsoft  LLC.



How we use Pl System — the Enterppise

ueensland Summary Market Price
Demand 6 QLD
Generation 6432

NSW
Frequency 50.10

Generation Max MW ILoad Zone Demands

s 2\ | W o 22

Ross cirsissssasssssssnssssasfi sunanansannnniy
e ™
I

| North

| Limit

| Central West 61 sk

‘ . 1143 o 214 Limi‘to
N g 2010

 Gladstone caso SR -

€ = Tarong |4 Woolooga

i South West

= Limit
- .-._".*. .. ! 269 3534
[E—

|

| ¥ Gold Coast

4 swg
& e w419 o

L 302 22 S
*III I H‘

i
186
| 36 1037 Q| l
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m& 12
and; 6021 MW T
eration: 6494 MW T

QLD $s53091T
HNEW $54.05.1%

’é-

N

I

m

ulletins:

1

L OWETJUDE

CHARTS SINCE 0400 HRS:

Market Demands
Market Prices
Market Notices
Interconnectors
Intraconnectors
Generation
Weather

Daily Bulletin
Market Day Bulletin
Constraint Bulletin
OSTRAC Viewer

Announcements

QLD MW FORECAST 30min &wvg

Add New
r’ News Announcement

mation here!

S Queensland Overview - What's happening now!
Provides a near real-time overview of Qld generation, demands, flows and limits.

EFS Historical Data Viewer (HDV)  Select a Measurement | Select a Chart

Select, chart and view historical data from the Energy Management System (EMS)

EES Daily Bulletin  Yesterday's Market Day | Today since 4:004M
Provides a daily snapshot of demand, generation, flows and limits.

B Market Day Bulletin
Provides a market day snapshot of demand, market price, flows and limits.

EESl sSPOT Market Events
SPOT is responsible for spotting Market Events and notifying subscribers!

=

Qld Mw Forecast

= Fprecast Demand @ Actual Demand = Highest Recorded Winter Demand 8197MW

10000 |

Liguleln]

E000
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How we use Pl System — Enterpris

EMS STATE ESTIMATOR PERFORMANCE By POWERLINK\ MSTACEY
EMS Real-time State Estimator appln performance

My CHARTS
My Group

DEFINED CHARTS
Bulk Supply Loads
EMS performance
Interconnectors
Intraconnectors
Load Zone Demands
Qld Morth charts
Qld South charts
System charts
Topical Charts

SHARED CHARTS

Alex
(FOWERLIMK \apogadae)

Andrew
(POWERLIMK \sbannist)

Andrew
{(POWERLIMK \atimms)

EBrian
(POWERLIMK\bday)
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