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Los Angeles Department of Water and Power
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LA Dept of Water and Power {0 osisoit

e Largest Municipal owned utility in the country

o Supplies water and electricity to the City of Los Angeles
o« 7200MW peak load, 200 Substations

o 465 square mile service area
e 1.4 million customers

e 8800 employees

e Facilities in California, Arizona,
Utah, Oregon and Nevada

 Power & Water operate almost
as independent companies
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Business Challenge/Problem Addressed
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Challenge / Problem {0 osisoit

* Replace SCADA System / Implementation of Historian
— 2001 - Implementation of OSIl Monarch System
— 2004 - Still no Historian
— 2005 - RFP Process to select Historian Software

— Selection of OSIsoft PI to Pilot an Power System Historian
Infrastructure

» Scope limited to 3 data sources
* 1 Year Project
» |nstantiation of 3 applications, one being web based

— Implementation handled in conjunction with outside consultant
services

— Problems:

* maintaining many silos & application across Power System
» data under utilized and hard to get to
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Initial architecture.... (g, OSlsoft.

 Initial Implementation 7/ Pilot Project

Data Sources m System Users
=—_=—_=_[§ L EI'IElg‘_J
SCAPA Contral
LAN C
ECS Historian

Substation
Operations

ECC Alarms

. i Relay
Substation Automation

Maintenance

Infoservers

i
S cpe B ]

OP Logger

(=5 IED Files

Power

Quality
Corporate

WAN

Pi Archives

Hubbo

N~
Station ©
Valley Generating Data 0utput Systems
Station Oracle DB

N~

Wonderware
System
Ovation
DCs

Outage
Management

b
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First Solution (Q OSlsoft.

 Door and Gate Alarms

Jan-15 05:42
\ERC RS C Door RS C Gate
.I 15 02:59 Jan-15 05:26 Jan-15 05:03

NORTH DISPLAY EXIT

[os27 | “ [ps32]

ﬂ H [os0] \ (0517 ] [ psan]

[EasT vALLEY OFF] [ METRO OFF | WEST LA OFF

WEST WALLEY OFF SOUTH LA OFF
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Solution OSlsoft.

-

e Door and Gate Alarms / Detail
[verroon | [souixon |
[Sournosria]

RESET ALL STATIONS

West Los Angeles @ | [on

06:28

Jan-15 05:50

Bad Alarm

Acknowledge Cccupied

History: Unoccupied Release

DS-8 Door Alarm Text

Alarm In High —. Ub:5d Uk 0171571 a
Log In— htran — 06:52:27 01-15-10
Log Out- htran - 06:52:13 01-15-10
Log In— htran — 06:52:12 01-15-10

Alarm In High — 06:42:28 01-15-1
Log Out— htran — 06:31:04 01-15-10
Door or Gate Close - 06:29:48 01-15-1
Log In— htran — 06:28:53 01-15-10

Log ©ut— htran — 06:28:35 01-15-10
Log In- lootto — 06:27:58 01-15-10
Door or Gate Open - 06:27:27 01-15-1
Iog In- htran — 06:25:26 01-15-10

Log Out- jfoste — 06:15:13 01-15~-10
Log In— jfoste — 22:29:02 01-14-10
Log Out- rriddl - 22:25:32 01-14-10
Log In- jfoste — 22:20:36 01-14-10
— |l Log In- rriddl — 19:15:59 01-14-10
Eﬁnﬂmﬁ Tog Cut— rriddl — 191558 01-14-10
B -k — rriddl - 19:15:36 01-14-10
UnOcc in 0 min rriddl - 19:15:35 011 =]
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Evolved Solution

« Web Site
— Implemented with Custom Code / Embedded ActiveView

Home ECS HISTORIAN SYSTEM & Print (= Email s Link
Pl System Status All values are in MW
Server Status 2-Hour Capacity 5811.3
JFE-F Up Operating Capacity 5547.0
Finetree-pl - Up Synchonized Capacity 4656.0
Pl System Incident Log
Net Power for Load 2727.2

ECS Historian System

Substation Feeders
Receiving Stations
One Line Diagram
Major Path Flows
Operating Summary
Door and Gate
IED Event File 3000
Documentation
2800
Select menu item
to view sub-menus

2600

182010 E:230:00 PR
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Solution keep growing... {0 osisof

-

 Web Site / Substation Feeders

Home ECS HISTORIAN SYSTEM ﬁ Print Email === Lin
Pl System Status SUBSTATION DATA DS-5 BANK 1 MW T7.32 DS-5 BANK TOTAL MW 15.48
Server Status | D8-5 =] Set M Demand Options (0fF) DS-5 BANK 2 MW 8.16
JFB-PI Up
Pinetree-Pl  Up

Pl System Incident Log

ECS Historian System

Substation Feeders
e Substation Feeders
e MaxDemand

MMW“

)

e MaxDemand (Demo)
e Substation Status

Receiving Stations
One Line Diagram
Major Path Flows
Operating Summary
Door and Gate

IED Event File
Documentation

Select menu item
to view sub-menus
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Solution {9 ostso

« Web Site / Substation Feeder Detail

Home ECS HISTORIAN SYSTEM & Print & Email s Linl
Pl System Status [S-154 Feed
Server Status 145
JFB-PI Up

Pinetree-P| Up
Pl System Incident Log 1 154-03 B-PH AMPS

ECS Historian System

Substation Feeders

e Substation Feeders
& Max Demand

+ Max Demand (Demo)
e Substation Status

Receiving Stations
e BankLoads

One Line Diagram
Major Path Flows
Operating Summary
Door and Gate

IED Event File
Documentation

Select menu item
to view sub-menus
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Executive Dashboard {© ostsoft.

ECE Histarian provides a central repository for all of LADWP's real-time process data and gives access to users throughout the utility. It improves the control, monitoring, and

reliahility of the power system. The Historian project utilizes 0S1Soft's Pl System. 'PI' stands for Plant Information. The Pl Systern gathers, archives, and processes operational
data from automation and control systems. The Pl Systemn provides all of the tools needed to manipulate and distribute the data, turning it into meaningful infarmation that can
he processed and viewed in enterprise applications, weh portals, and standard browsers.

Current System MW/MVAR Totals

Current System MW/MYAR Totals

5500
_ 4500
H
‘§ 3500
2
£ 2500
=) k-
I 1500 )
o
w500
o
E, _SDD pl o o =
= s 5 & & & = 3z
= T 3 = 2 -
3 5 4 g z .
i & 5 v g =z
: R -
o
Click here for a 24 hour trend ofthe above data points.
Diata updsted as of Tuesday, January 19, 2010 11:45:13 PM
Door and Gate Alarm Status InfOut of Service Status
Grouped by Status Alphabetical order Out Of Service In Service
& 4
L SERVICE
i
= i
MW and MVAR data
Geherating Receiving Distributing Major Custometrs
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OSI Software Agreement @ osisot.

« Selection of OSlIsoft Pi as Power System Enterprise
Historian

e 5 year contract for LADWP’s entire Power System
— Generation / Substation / Transmission /Distribution
— Continued Growth in Scope

e Contract Includes:

— Server and point purchases, including High Availability and
complete OSI Software Suite

— Client software purchases

— Software maintenance

— Training Services

— OSI Support and Integration Services
— Computer Based Training
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OSlsoft Software licensed (Q OSlsoft.

14

Five (5) Pl Professional Servers with HA

— ECC: 50K Points

— Valley Generating Station: 10K Points

— Scattergood: 10K Points

— PineTree (Wind): 70K Points

— Centralized Server JFB: 100K Points - with PI Notification
— IT Monitor for 100 Devices ITM Advanced Server

Clients

— Pl Combo: 54 Concurrent
— RtWebparts: 66 Concurrent
— ActiveView

RLink Maximo & 12 Standard Interfaces
Up to 6 Training/coaching weeks a year

Empowering Business in Real Time. © Copyright 2010, OSIsoft LLC. All rights Reserved.



Solution ) OSlsoft.

-

e Substation Diagrams
HWD-BEV B - HwD-BEV C

7.z0 AMPS 85,50 AMP 3
2.06 M 552 M
—D 010 MuULR 0.0 MuULR
| 7 g
cl " (B
RS-H SECT C
c2 c2
47 Lz 1—0
EANE 1 BONE 2 \/tv BaMKE 2 \x\/ BOHK 4 \/i\/
v A 542 Ky & 541 K L 512 K
511 Ky 5.0 K 5.09 K
542 Ky 509 K 513 Ky
L 2 56 b i T 4ET W
Lzl f -0.71 MuAR I -0 52 monm -1.42 MuAR
| | 1
SECTA ,_O_‘ ST ‘_O_‘ SELTE =

r
FRONT BUS

- -~
REAR BUS
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Wind Infrastructure Overview {9 osiso

cABLED caBLE € CRBLE F|

Generation Wind | Generalion Wind | Generalion Wind | Generation wre Power | Wind | Generalion WG Power | Wind | Generation
{KWH) S} [KWH) () {KWH) (MS) [KWH) KWy | (mis) [KWH) (KW} | (WS) [KWH)
2,170,973 0.40 | 2444597 041 | 3185527 0.40 | 2714052 4 | Dan | 2195618 5 | 0.40 | 2479857
2 | 040 | 2183031 -4 0.41 | 1,758,267 2 | 041 | 280651 4 | 040 | 3296850 3 | D40 | ROTEIES 6 | 041 | 1597343
5 | 0.40 | 2480488 E 0.41 | 3470411 T | D40 | 2795556 3 | o4 1,695,727 7| D4 | 2525597 4 | 040 | 2361862
4 | 040 | 1167705 4 0.40 | 2887,119 3 | D40 | 2441841 7| a0 | 1334328 3 | D41 | 1620705 3 | D41 | 1572108
A4 | o | 2991507 -4 0.40 | 2766958 4 | D40 | 2480894 T | o4 2,708,718 4 | pan | A7M0200 3| 041 | 14E0400
2 | 041 | 1922530 4 0.40 | 2784,259 5 | 041 | 2384024 3| o4 2518305 41 | 0.40 | 2897568 3 | oAt TER.ETT
4| 0 | 1048233 4 041 | 2308304 5 | D41 | 2196044 A4 | 040 | 2433457 T 0| 1BIRETT 3 | 040 | 2479865
3 | 040 | 2841558 'l 041 | 2304008 2 | 0.40 | 2580.878 4 | 0.4 2318107 -3 | 082 | 2051353 2 | D40 | 1382003
& | 041 | 3742767 7 0.40 | 1,787,340 Bad | Bad Bad 2 | 041 1,504,391 3 | D4l | BE0R5E2 4 | 0.40 | 1,519,635
5 0.40 | 3,898,079 -7 0.40 | 999,547 Bad | Bad Bad o 0.41 2,125,086 3 | D41 | Y507
5 | 041 | 2068517 3 0.40 | 1792096 Bad | Bad Bad 7 | 040 | 2118070 2 | 041 | nE9n216
5 | a1 | 2514118 e 0.40 | 2,304,309 Bad | Bad Bad 2 | 040 1,176,632 % | 040 | 1071834
4 | o | azEeTH [} 041 | 1,529,208 T | oa1 2,248,038 4 | 041 z.-'rm.:mfq
4 | 041 | 1722468 4 044 | 1818350 -4 | 040 | 1.948820
Bad Bad 0.41 | 22825688
Bad Bad 0.40 | 2818503 =
Cable A Total KW -53.883 Cable B Total KW -T4.032 Cable C Total KW -ar Cable D Total KW -54.708 Cable E Total KW A7 Cabile F Total KW -46.786

Metmast 70 Metmast 72

Alr pressurne 845,29 mbar Alr pressuna Bad
Temperature 8.3199 *C Temperature Bad
Wind speed 05000 mis Wind speed Bad
Wind direction 263.5* Wind direction Ead
Metmast 71
Air pressure B38.47 mbar
Temperature 8.7899 “C
Total Power  -307 KW
Wind speed 0.8000 mis
1 a2 Wind direction 47
IHB2010 7:04:24 M

Tompar—ios
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Wind Generation overview 7 ) OSlsoft

E--@ Wind Turbine

WTG ADL - -
- Project Pine Tree Wind Farm
@ WTG Ad2
1. Nacellz
‘@ '”WG AD3 2. Heat Exchanger
I A 3. Genarator
'@ W Gt 4_Control Panel
@ "h"TG ADS ﬁ."a n Frame
&. Impac: Moiss Insulation
@ WTG A06 7 Hydranic Parkirg Frake
8. Gearbox
.@ WTG AD7 9. Impac: Moise nsulation
0. Yaw Dirive
@ WTG A08 11. Yaw Drive
’ 12. Rovor Shaft
@ WTG ADS 13. 0il Gooler
r 14, PItch Drive
@ WTG ALD 15 Rovor Hub
@ \fl"TG ,.Q ]_ F 16. Nose Cone
@ WTG AL2
@ WTG A3 Turbine Performance Ypinetree-pitWind Turbine'WTG AD3
[y WTG Al _ y
@ e rar Turbine Blade 1, Actual \Value.  55.088 ° Operating State Feathering position
) 1o ]
@ WTS AlE Turbine Blade 1, Set Value. 84999 © Generator 1 Temperatune - 31°C
V
@ e B0 Turbine Blade 2, Actual Value.  85.089 ° Generator 2 Temperawre [l 30°c]
@ WTG BO2 — Turbine Blade 2, Set Value. 84849 © Bearing A Temperature - 25°C
N Turbine Blade 3, Actual Value. §5.089 ° Bearing B Temperature 24 °C
@ WTG BO3
@ WTGS BD4 Turbine Blade 3, Set Value. 84.999 Gearbox Temperature 38 °C
@ WTG BOS Generation 2,480,488 KWH  Air Temperature a°C
@ WTG BOS Active Power -5 KW Hydrolic Fressure 80.460 bar
[ WTG BO7 Reactive Power 0 KVAR Wind Speed 0.4046 mis
@ WTG BO8
@ WTG BOS
@ WTG B10
@ WTG BL1
@ WTG B12
.@ WTG B13 . |T T8 [, Aligs, |Wu1rl spaed
; F [ | D4n4s
@ WTG B14 : ‘i mis
A 15 !
[} WTG B15 ||| h | Al . Aliag |Production
{Jy WTG B15 | AT " 2 4B05E406
KWH
[y WG col I .||
.y WG coz | {
[F W7 co3 0 24BOSE+06
{Jy WTG o4 1/15/2010 7:03:21 AM 2 Hour(s) 1/15/2010 9:03:21 AM
B WTG CO5
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Emergency Reports {9 osio

ad_Shedding running_tota

. Load Shed

2 RS-SECTIONS c Sayre Fire
3| B |RS-5BANKC MW 20-Jan-10 11:56:04| B 1115/08
4| 7 |RS-UBANKB Mw | 20-Jan-10 11:55:56| 4 4000
5| 8 |BE-F BANKA M | 20-Jan-1011:55:04| 7
6 9 | 20-Jan-1011.55.04 — +n Loes af LaDwA
710 KA | 20-Jan-1011:55:04) T Salmar 55 fe o
8 | 11 |RS-JBANKD 20-Jan-1011.56:04| B SCEICAISON.
5 12 | 20-Jen-1011:55:04 2000 \
10| 13 |[RE-BEA M | 20-Jar-1011:55:04 \. N
11| 14 |RSE BANK G MW 20-Jan-10 11:56:04 e S e e -f\ /
12 |RE-T BANK A M | 20-Jan-10 11:56:04| & 2500 _
13 | 20-Jen-1011:55:04 \L/‘\/
14 | 20-Jan-1011:56:04| 7
15| 18 |RS-5 BANK A MW 20-Jan-10 11:56:04| B E 2000
16 RS-J BANK A My 20-Jan-1011.56:04| 5 —e—Victorville-LA Path Flow
17 3 | 20-Jen-1011:56:04) 1 —s— Rating
18 | 20-Jan-1011:55.04 1800 Fia
19| 22 |RS-UBANK G MW 20-Jan-1011:55:44| B ; V ey
20| 23 |RS-5 BANKD Mw 20-Jan-10 11.56:04| 2 ) ﬁ 4 ——— - %
21 A DS E BARILS D kA AN A A0 A4 -ER 04l R 1000 » 5
; oy [
B il 500
AT R “\'f’ll,.“"""“
& f’u J ]
—i t . "‘J B
= ¥ A 0
E ,I'I ’ 430 AN 4:45 AN
| < niad i
H B a
H ]
‘ )
o - {
¥
1 II'

a0 L

o S T o mnx:\v»::

& 34T0003

Change Yertical Scale | Change Time Scale
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Also Using PI to monitor Servers / Windows {9 osto

@ Server Menu ~ @ Time Range -
- (F [TMenitor Start Time [+_zg |75 End Time [+ 7 Ceeely] (o] [« (W)
[]__® Corporate PI Servers
[]__® DMZ PI Servers @ Dashboard .
[]__® GES Servers N
_____ o Windows - JFB-PI
[]__® OMS Servers
5 (B Power Servers ] Online: 2.9 Days [ Processor Usage %: 4 ] commited Memory %: 15
[]__® UNIX Servers Logon Errors: Processor Usage 1hr Avg.: & Available Memory: 6429 MBytes
(B WIS Servers System Errors: 0 Phy.Drives Status:  [H] [2] (31 @1 (5] (8] (7 [®) () 50 (5] (52) (53 (34) [i§] 6] (57)
Server Temp. Celsius: [4s] [d6] [37] [58] [52] [%] [38) [0
Logical Disks Free Space % Used Deita (1 day) MB %Disk Time
N c 132,903 MBytes 5 2 0
[ ] NoData No Data [ nopata | No Data No Data
[ ] NoData No Data [/ tio Data ] No Data No Data
B F 1,415,919 MBytes 29 -2 0
[] NoData No Data [ hobata | No Data No Data
[ ] No Data No Data |7 M6 Data ] No Data No Data
[] Nopata No Data [ h6Data ] No Data No Data
[] No pata No Data [ mobata | No Data No Data
[] No pata No Data [ tiobata | No Data No Data
[] NoData No Data [ figbata | No Data No Data
[ ] NobData No Data [/ N6 Data| No Data No Data
@ windows Event Log -
WindowsEvent
Time Yalue
No Data
@ Total Processor & Memory Utilization v
o Memoryinlss
=
k]
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) OSlsoft.

Also Using Pl to monitor Servers / UNIX

Pl ProcessBook - [ torTemplate - Unix Servers.p

%Eﬂa Edit Wiew Insert Tools Draw Arrange Window Help -8 X
NEH 2 3 =3 & B (10w v| 8 K @ Ay B
A2 NOS O im0 L Ol & 3% 66 S
il
3 = =y ~ CtlDocuments and Settingstglity Documents)ITManitor Template - Unix Servers.pdi - Q - ”3 j{;]

+ [l /2009

152010510 @ b A

“Ajfb-itmonpit] Tk onitarLUP
ServershBart

21 Empowering Business in Real Time.

Auallable Modues ¢ - x UNIX - BART ] online: 54734 Hours
Bart CPU B
|:| CPU O Sun 900 MHz sparcv9 with sparcvd FPU on-line 3
] GPU 2 Sun 900 MHz sparcvd with sparcv9 FPU on-line 1 Configure
Pri ame 2 FAMN RPM
] ora_pmon_omsp 11301 CPUO_FAN_TACH 5555 RPM
] ora_pmon_cadp 4365 CPU1_FAMN_TACH Configure
CPU2Z_FAN_TACH 4000 RPM
Shoray J g 3 IO0_FAN_TACH 3947 RPM
= / 9805 MB 101_FAN_TACH 4166 RPM
[ susr 4940 MB
0 /var 4940 B E
I /varfrun - ] PSO_FAN_FAIL_SENSOR
I /dev/vx/dmp 978 MB ] PSO_FAULT_SENSOR
] sopt 4940 MB [[0] PSO_TEMP_FAIL_SENSOR
[ /export/home 68817 MB ] PS1_FAN_FAIL_SENSOR
[ sdev/odm 0MB [ PS1_FAULT_SENSOR
2 /vol omMB ] PS1_TEMP_FAIL_SENSOR
] /cad 30828 MB
I /oms 118175 MB
— . 15414 B
Ierr ame
Physical Memory 514 MB 459 MB
Yirtual Memory 1405 MB 427 MB
Swap Space 1217 MB 23 MB
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Challenges @ osisot.

Data Validation
— Meter Improvement Project

o Security Issues
— NERC / FERC
— Data Access

e Penetration within the Organization
e End User Ownership

o Standardized Naming Convention

* Network Infrastructure

o Distributed System
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Current Interfaces @ OSlsoft.

e AMI Interface - TMS to OMS

* Feeder Lockout - SCADA to OMS

» Forecasting for renewable portfolio
o JCAPS to Pi

 Feeder Amps

e Pi1to WMIS

e Pi to Maximo

e |ED to Pi

e Others....
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Solution - Smart Grid/AMI Integration @ osisot.

« Smart Grid Integration Process Pilot and Present
Integration

— Communications between et St 5 et Lo

Receives » Tast Meter

Pl Historian, MAXIMO, purcassd e
WMIS and OMS involve st oo
web services, OLEDB, *

(developmeant) Meter Distribution

and ADO.NET

KWH, K\J"AR|TVH|L.HH and

comresponding timestamps ¥
WIS

TMS __ - Ping anly (production)

I Met
Titanium . aters are
"‘iz;w—' Pi/ Histarian In-service date | installediremoved
Collect data from | - All other Info {praduction) Tl by DC&M. FI,
meters - Meter Test, and

Palmetio Meter

¥

X J Shop
Ping Request (irtiated by Customer Account
OMS) / Ping Response Munber
cis Meter Alerts
= l WMEA (CIS)
h

Installed meter
oMs 4 information

Various Power
Info

Y
k4

CATTS

Mon-connected addresses
= Cuslomer

address and
fransformer data
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Results / Benefits (Q OSlsoft

o Tangible and Intangible benefits
— Centrally supported by Power System (2 Full-timers)
— Excellent Technical Support

— Enable Power users of each group to take ownership of
application. Lower cost of curiosity and agile platform

— Quick technology adoption by users - very flexible

— Scalable and secured system to address all existing and future
information needs

— Although it’s a “historian™, users use it for near real-time,
mission-critical decisions on a daily basis

— Everything will go through PI - simplified architecture and
minimum customization. Lower total cost of ownership.
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Future Projects {0 osisoit

26

Implementation in Renewable Energy Projects

— Solar

— Bio Mass

— Wind

Installation in Non-DWP owned Wind Farms on Washington /

Oregon border and in Utah
As facilities turned over to DWP for operations, the appropriate data is
available to make decisions on day one of DWP Control.

Installation along our Aqueduct Power Plants across the Owens
Valley.

Starting 2011, Installation of Pi for all Substation Automation
Projects.

Installation for all SmartGrid Initiatives - Pl is part of the Stimulus
Grant submittal

Maximo CBT

Empowering Business in Real Time. © Copyright 2010, OSIsoft LLC. All rights Reserved.



Smart Grid Initiatives @ OSlsoft

e Smart Grid Initiatives
— Renewable Integration (Distributed Generation)
— Transmission Automation Initiative
— Substation Automation Systems Initiative
— Distribution Automation Initiative

— Advanced Metering Infrastructure (AMI)
Initiative

— Demand Side Management /

Demand Response Initiative

— Communications Initiative

— System and Data Integration Initiative

27 Empowering Business in Real Time. © Copyright 2010, OSIsoft LLC. All rights Reserved.



Future @ OSlsoft.

e Pl is our critical standard infrastructure - grow with
LADWP’s business needs

e Continued Integration to OMS (CGl), CMMS (Maximo),
OCS and CIS (SAP or Oracle)

« Potential Enterprise Agreement
— Time-series data/information demand continues to grow
— User base expands

— Need Architectural guidance as we grow
— OSlsoft is a trusted partner
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