X T OL
@I e[S
aed gir I3 oBTE
Ay 51 ) &f&q “cud
H )

3 s g® e >
o J % -
af ot Ompita,ntil 8, OSlsoft.
x

Q
x BOEEE ? Bt ¥ &
ey g af ™ oY
F & # ¢ o4 THRIVING
LR = Q@
oM s005 % Tl Im e o Rrbmy 7 S0 Al e B
Som e =.?&x;w?§§m*;:i. :':_irﬁgisanwz—a IN A
280 nix ERu A
'L‘*ﬁh Eh- DE E
A =1 A o5 Em

WORLD OF

P
F m
EORN - S IR T
B irdpasi B b ;E;‘n;n@:u;;gm-ﬁ
TOREIIRATEET  The Power of Data Ralllds
o “‘Hﬁ 2':'-%:-c -@ f:é E
“mfoat, To ogdctd”

© Copyright 2013 OSlsoft, LLC.

OSlsoft. REGIONAL SEMINARS



lities

Industry Trends
of "PI" for T&D

Ut

= dlll DA El
tlln_______ nngmwm |

432 010 poay | m,
EM wﬂ @- & ma m Y o
o0 2 a8 [l
3¢ A g B gl il
A S % (97¢ —q
< xs By kOl
q PET SR R 2 T L S
B gl & R ] ML o
g kAPTe %_w_.;o,__xﬂ.m il Q€ g.6n - il
_P/m_k_ J@Hmsrﬁﬂmm:mmllm@%. ”ﬁnl Q%A“E.m _..m; DO %
B[] 5y 0 Soug (2 e w3 S
N a@ =K, W B W *sss
(. . EE gom,  da  *s2
€ & g oo o @i g o g s s gr0css

T oM A I B e S o T Dk &

* -3 ¢ o
B < ot Eﬂ,ﬁo Wm_r ot
O+ HEa )
tei. =t B of @il
w IR LG e DO 7o Bl < ey i
dl e @<L im X) il e & £
< DO =g [ hnd QI Y| O-mi
5= _Em.www OB £n o g 2= Rl Ny &%
PR A5 Ko R P Py C >
T o la &m _© i
iR =<, B 5] P v =S

Presented by Ann Moore, OSlsoft, LLC

© Copyright 2013 OSlsoft, LLC.

0
o
<
<
>
m
”
4
<
Z
o
O
L
o

OSlsoft.



Pl System for Transmission

OSlsoft. REGIONAL SEMINARS



California ISO — “On the front Lines of the Power Grid”
- New York Times, October 2011

— "‘} California ISO

Shaping o Renewed Fulure
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PJM - “Information Technology Unleashes the Electric Equivalent
of a Free Keystone Pipeline” - Forbes - March 2012
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Solution is helped if you think this way

 EMS provides reality and a way to operate reality
* The market is the forecast of the reality to come

* We need to provide operators visualization to tie the
past, current, and the future

* Operators’ confidence is increased as you provide the
visualizations and accuracy of the forecast

Pl is the continuum for operators to see and analyze
the past, operate the current, and proactively make
decisions to prevent a negative future

OSlsoft. REGIONAL SEMINARS



PJM Overview

 PJM is a Regional Transmission Organization (RTO)

— Coordinates the movement of wholesale electricity in all or
parts of 13 states and Washington D.C.

— Operates wholesale electricity market

— Manages the high-voltage electricity grid to ensure
reliability for more than 60 million people

— Peak Demand is ~163,000 MW

— Peak Capacity is ~185,000 MW

— PJM territory includes 6,000 substations

— 62,000 miles of transmission lines (69KV-765KV)
— Dispatch 1,200 Generators

1
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Load Forecast and Historical Load Curves

RTO Load : Current, Adjusted Historical, and Forecast

120,000

110,000

Forecasted Peak

105,707 MW

Load Delta

100,000

i WY
e

e
s

90,000
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50,000

/ :\:
/|

/

| Br2r2008 55500 PM

Br2f2008 5:55:.00 P

BI2r2008 B:25:00 PM

Load Full
t1im 40  -20

t-10m

10m-20m

20m-30m

Last 30 m

o

N
N

7:00 9:00 11:00 13:00 15:00 17:00 19:00

21:00

23:00  1:00

3:00

Load Data Controls | Zone: Time:

Status: Complete

Similar Dawis):

Q0N ®aF

&7 4 72007 i

Update

Quick Settings:
i@+~ 12 Hour
@ +- 4 Hour

RTO LOAD
105243

@+ 1 Hour
o +- 0.5 Hour

RTO - mtu Son ®oF Ll 7 262008 ~ |l shitt o
°

Time Shift  Amplitude Shift

Forecasting:

GDB VSTLF
DoN Doy
®OF ®OF

Mid-Atlantic CTs 465

CTs Called on

Legend

Today's Load
7/26/2008 Load
8/4/2007 Load

t+18m t+30m t+60m
104,561 104,458 103,255
105,220 KT load

1462

CT called, still offline 29




PG&E (Pacific Gas & Electric)

Electricity and Gas

Northern and Central
California

15 million people

70,000-sg-mile
service area

140,000 circuit miles

All-time Peak over
23,000MW

Serve 1 in 20 Americans.

Transmission (Circuit

Miles)

500 kV 1,330
230 kV 5,420
115 kV 6,230
60/70 kV 5,660
Total 18,640
Substations

Transmission 142

B Pacific Gas and Electric Company

[ Sacraments Municipal Utility District

[ San Diego Gas and Electric

W Southern California Edison

B Southern California Gas Company

OSlsoft. REGIONAL SEMINARS
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Grid Operations - The situation:

« Transmission facilities change

constantly
* 40 to 60 maintenance operations per
day

« Each chance removes grid
resources and increases power
flows In remaining resources

« Grid operators need.:
« Agrid design that re-routes power

and reliable

In other words, every day Is a
new grid

OSlsoft. REGIONAL SEMINARS




Today — a spreadsheet

Moraga #1-230/115kV Bank (->) 77
ro I I I 0.29*Moraga #3-230/115kV Bank (-=) 64 Limit
Total 141 MW 180
San Mateo #7-230/115kV Bank Cleared SLIC 188188 4/22-6/30

Pre-Clearance Requirement - Flow Limit #1

A S d h t | |Ravenswood-San Mateo 115kV Line (-> @ Ravenswood) 44
p rea S ee 0.11 * San Mateo 230/115kV Bank #5 21

0.11 * San Matea 230/115kV Bank #7 0 Limit
* Manually generated e T
- o
° 30-60 t|meS per day Real Time Requirements - Flow Limit#1 | | ! i R ! R i
 |Ravenswood-San Mateo 115kV Line (-> @ Ravenswond) 44
0.11* San Mateo 230/115kV Bank #5 21
4 fps 1000 - 1900 Total 64 MW 115
1900 - 1000 Total 64 MW 100
TO i Pl ProcessBook - [SLIC 300001 PEASE-RIO 0SO 115 KV CLEARED 8-8-2012 - 8-10-2012.PDI]
% File Edt ‘fiew |nsert Toolz Draw Arange ‘Window Help -5
. . N TH PP Doy 118 PPl O 11 B e BT - A "
A Graphic "'

Click and search data into Pl E ' i
Automatically produce graphic B

« one-lines

« flow trends

LT " P Pl THRY B i ;r.nq

- alarms N i SRR

T|tIe alarm, one-line and flow limit at a glance



The Solution — Pl Flow Limit Tool

M Flow Limit Tool

Flow Limit Information

Sound

M [= E3

Flow Limit Tool v. 1.0.5

Op. Procedure: [~ Limits

SLIC Number: 199675

L

194665 197463 197932 1974956 196275 195286

N

SwCID:  TM-20{ 121291

Area: North State

FacilityRes Type: [STATION ]

Control Center. [TABLE MTN 5] e[ ]

Limit ~ Units

Total

Name

Real Time - Flow Limit #1
Real Time - Flow Limit #2
Real Time - Flow Limit #3 59.9

199675 Verified

Add Limit

9 Myl Modify
TM Rio Oso 230 kV Rio Oso CB

Status: Verified

198835 199340 13000 190002 130003 190004 Resource l-?ic Oso

Voltage 230 3

Real Time Flow Limit #1 01/21/2013 - 01/23/2013

I

Equipment: | Rio Oso CB 232

140005

IR

190015 190016 190017 190013 190019 140020

130010 190015 130020 190024 190025

Qutage Type l BPandC
Start Date: | 1/21/2013 [Tf,']
End Date:| 1252013 (7]

Non-Critical: [~
Test Program: [~

Forced Qutage: [~

E £.0760* Colgate-Rio Oso > @RIO 0SO  11.4
{.0760* Table Mountain-Rio Oso > @RIO 0SO 10.1
1.0000 * Olivehurst Bank #2 > @ OLIVEHURST 6.0
0.0860 *Rio 0s0230/115Bank #1 > @RIO0SO 2.3
0.0860 *Rio Os0230/115 Bank #2 > @RIO 0SO 2.1
£0.0400* Poe-Rio Oso 230kV line > @RIO 0SO 73

Cut-Plane File: |

I

;] £0.0400* Cresta-Rio Oso 230kV line > @RIO0SO 1.7

R R I TRy | \Vesther Saton: |PLACR Aubum

 Flow Limit Tool

Last updated at 3/27/2013 9:20 AM

__J -1.0000* Pease-Rio Oso 230kV line > @RIO0SO 6.7
1.0000 * Olivehurst Bank #1 > @ OLIVEHURST 33

51.0

Open/New Copy Clear

« Qutput via

* Limit Screen
« Alarm Annunciator

. 4.3% n

900 10:00

13



Benefits: Enhanced Situational Awareness

Trends
Visual Proximity to Limit
Rapid Situational Assessment
Alarming
Audible
Staged 85%,95% & 100%
Color Coded
Weather
Real-Time Temperature
Wind measurements
Data Quality
Displays EMS quality (Good,
Suspect, Replaced or
Estimated)

OSlsoft. REGIONAL SEMINARS

Efficiency
Reduced Set-up time
Lower Training Time
Financial
Accurate implementation of
actual limits
Customer Power Outages are
Expensive
Security
Pl is a stable platform (few
glitches)
Equipment ‘At Risk’is more
secure
Customer Power Outages
Safety
Crews working on equipment
Equipment itself

1
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Pl System for Distribution
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Electric Distribution
Many changes...

OSlsoft. REGIONAL SEMINARS © Copyright 2013 OSlsoft, LLC. 16]



Project Requirements

/‘

Monitor <

Historize <

Notify <

Visualize <
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Solution Objectives

« Meet requirements with out-of-the-box Pl
System services and applications

« Fully exploit extensibility provided by:
— Pl ProcessBook VBA
— PI Calculations / Performance Equations
— Pl AF Templates and Data References
— PI AF for Analytics and Notifications
— Element Relative Displays

OSlsoft. REGIONAL SEMINARS
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T Embarcadero Station
Group £-34-1

Z-3401 .
Z-3d0d .

135 Main St. Z-3405

Z-3408 .

Z-3408 .
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Benefits
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Pl System as the

Enterprise Data Infrastructure for
Smart Grid

OSlsoft. REGIONAL SEMINARS



SDG&E - San Diego Gas & Electric

GAS SYSTEM

PIPELINE

GAS T&D

ELECTRICAL SYSTEM

GENERATION

OSlsoft. REGIONAL SEMINARS

© Copyright 2013 OSlsoft, LLC.
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OSlsoft Pl Systems at SDG&E

GAS SYSTEM

PIPELINE GAS T&D

GAS STORAGE

ELECTRICAL SYSTEM
GENERATION

Transmission & Distribution

SUBSTATIONS

IT Data Center

3
OSlsoft. REGIONAL SEMINARS © Copyright 2013 OSlsoft, LLC. ]



Key Reasons For Adopting Enterprise Approach

Vendor Management
» SDG&E has multiple instances of Pl installed across the business areas.

= Procurement effort was an order of magnitude greater in the site-by-site
approach.

= EXxcessive time required to negotiate each new project
Internal Support

= Lack of ownership for applications & configuration management
Architecture

» Inconsistent infrastructure standards-Security,Redundancy,SoftwareTools and
Upgrade

= Application Integration was fragmented
Missed Opportunities
» Data was under utilized (silos)
» Missed business application (SmartGrid)
= Under utilized operational (Pl) and business data for real time decision making

OSlsoft. REGIONAL SEMINARS © Copyright 2013 OSlsoft, LLC. (] )



Success Criteria

« Manage total cost of ownership while meeting
growing business needs

 Empower Pl system users at SDG&E

« Support Smart Grid Initiatives and Future Use
Cases

OSlsoft. REGIONAL SEMINARS



Pl System for Smart Grid

« Condition Based Mainteance (CBM)
« Gas Meter Events Processing
« Synchrophasors

 Low Power Communication Network . TSNS FS—" —
(Wireless) —|EL | = Ell= |2

« Sustainable Communities and Substation PV i é :f g §*—

- Smart Meter Data Collection (Cell Relay . = P F=1 PP P —

+  Weather Data Analysis Ea=| |z |E==

« Borrego Springs Microgrid — [— —

« Advanced Energy Storage (AES) Eaee B |

- Dynamic Voltage Support |

 EV-Electric Vehicle Detection
* Dynamic Line Rating
* Distribution Phase Imbalance

OSlsoft. REGIONAL SEMINARS © Copyright 2013 OSlsoft, LLC. zej




Condition Based Maintenance

TC energy is :
measured at the control '}
cabinet on the other

TRANSFORMER
s BUSHINGS
T ANALYSIS

o - H — - ——
ide of the bank 2 s
. =
Cue oo
- - = A XE - - -
e - =,
. ~—~—r— = 1 o
o— oo o
Bty - - -— - —
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S o
a .
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Pl Notifications for CBM

: Bile Ealit Yiew insert Fgrmat Tools AcCtons Help

Subject: CEEEEERENNNoa a3

Mame: SR S onk 21 DGA Main Tank alarnm Level 3
Seéerver: AP.CBMINT-PO1

Database: SDGE_CBM

Notification Start Time: O2/23/2012 125725
Notification Trigger Time: O2/22/2012 1257 .25

Targot: essspessstendeiees . |

Trigger Input:

From: T ot o e e thi e s com Sent: Thu 2/23/2012 12:538 PM
To: (E] CBIM-Xfmrlv3 NoAck NEW
Cce:

DG A ALARIM_NMODE_FOR__~ gann |
- - - 02/22/2012 14:17:08])
Attribute Value:

Gas Name Level (pDpm) Limit Exceadaed Alarm||ROC Alarm
_szrﬂon - H2 o) rNormal rNormal
Mothane . CHa 8274 517 Alarm rMormal
Ethane - C2HE 13017.37 Alarm MNormal
Cthylone - C2Ha 1224017 Al rdormal
Acetylene . C2M2 538.7057 Alarm MNormal

TDCGV 271033.805
VwWater - H20 =2 Normal rNormal
Carbon Monoxide . CO O Normal rNormal
Carbon Dioxide - CO2 o rHormal rHormal
Oxygen - O2 395 9754 rormal rormaal
|Nitrogen - N2 o Normal Normal
TODG O

|[Retatuve sawravon (%)||z ozsssssa093323]|

["];

OSlsoft. REGIONAL SEMINARS © Copyright 2013 OSlsoft, LLC. (i
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Synchrophasors

DISPLAY
n  Actual * Simple
Mexv I 138Kkv ¥ 280Kv ¥ 500

BUS Qaiem \3bee I
Vomge

MU Sl \3h et

Rad Power

OSlsoft. REGIONAL SEMINARS © Copyright 2013 OSlsoft, LLC.




Borrego Springs Microgrid

 Integrate and leverage
various generation and
storage configurations.

* Reduce the peak load
feeders and enhance
system reliability.

 Enable customers to
become more active
participants in managing
their energy usage.

OSlsoft. REGIONAL SEMINARS  ConyHaht 2015 OSieor Lic 30]




Microgrid

Microgrid Remote Operations System Overview & Control

T Permission  Status
. ® BiackStat @ Black Start
TOCR 170 Isiand @ Island

%
@ Nomal © Normal
00839 @ Paralel @ Parallel
| cenDeta || L Detat | Gen Detal | PLC Detal
100%
GEN #1 ) ol na LA
- - 4 5 o B o
/MG - MG) b
g Sh\e/ ] £ ] o/ e
WO 48011200V AB0/1200V roma R
Generator STANDY.BY Generator STANDY.OY i State of Chatge
EOLO,  Choha Bt  sorememd EngheSuts norRuwne | oo o Rl OO
Control SHats perte Control Ss  ferte
EasyGen Status 410 EasyGen Status ~ Av1o
OV Reat 0 Wastt (Ko
Powr o OUAR (GG Pomt mectn 0VAR k)
00 2% GEN #1 CONTROL GEN #2 CONTROL CES CONTROL
BASE CONTROL LEVEL BASE CONTROL LEVEL
OOW,;‘:W% Powet 000 @ Mo o
PF PF swo00
Var 0e0 00
SOCSP s
(EHE) BRSEE ERTOL LoV IMPORT CONTROL LEVEL IMPORT CONTROL LEVEL
Var 000 O Power 000 Power 002
s0C 8P w00 PF mom PF se000
(O() SCHEDULED BASE CONTROL
()() PvsmooTHING
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Solar Integration

ﬂfile Edit View Insert Tools Draw Arrange Window Help

BE=1" RE: e Lok} & B wx v & K
k2 \ND90ormEl+Lud*BAERE

1B 1A

OSlsoft. REGIONAL SEMINARS

286415 278.067

A & <€ 10/6/2011 B2292018) M H kW O @ b » F
w= =y - C\Users\AManley\Desktop\EIC Processbook.PIW!Command Center AR i
Tree #1 Tree #2
SMON1 SMON2 Inverter Status Weather Status
 Total Current &) 21.35 g T°‘.“ Curtent (A) 2562 “ImetRTUComm  ‘DrveCHI  RTU Comm
@ Ch1429 e *AC Over Fi “Drive C LO EIC SOLAR GROVE
0 Chd 445 . SMON Status
§Ch2436 i ° e waai “AC Over Volt “Fan 1 : N 2
®Ch3 407 . St S z:: ::6 e — ‘ACUnderFreq  *Fan2 TR Live Display
“chd 44 0cnI7 “18 “ACUnderVolt  “PowerSupply  “RTU Comm SMON2
. g 3 * H ]
Ch5 4.22 0 Invert Ambient Temp ~Ground Fault “RTU Comm SMON3 Weather
“Inverter Comm Status *Heatsink Temp . o
e e Tree #3 Auerage statansous Curet (4 Tree #4 *CPU Load *Low Power Fuat 10 Comm SMON4 @
: ' “DC Over Volt “Module Fault
“ “ “DC Under Volt “15v Fault Wind Speed  Wind Direction
" o PH ees
SHON3 & S RS Drive A HI +6v Fault Mexl) (Degrees)
= 'P‘ . =2 . “Drive ALO YPLL Fault 0.038 4.396
% Total Current (A) 21.05 & Total Current (A) 2612 *Dive B HI *Pre.Charge Faul Ambient Temperature (C)
©ChA 415 © Ch3 451 s S 29812
©Ch2 419 @ Chd 443
“cn3 424 ®Ch5435
It Inverter Panels
“cnd 427 Tree #5 © Che 424 Tree #6 DC Input Current (A) 2 DC Input Voltage (V)
©chs 42 ®chri 99.4129 365.565 L
.7 4. 3 AV :
@ Chg 43  Line Frequency (Hz) & Line Kw (Kw) N v
271 334538 ~J >
{Average ‘"513:';'1‘““5 Current (A) . S Average Instantaneous Current (A) s > A A
’ 435 ‘ O ACCureniA() © ACCUEB () ACCuTILC A ATA
40.4349 401157 Solar Iadiation
Q VoaeA) O VOEBN) O valageC () e
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Renewables Integration

12/2012 11:23:52.36801 AM

Today Peak ¥V Uutput: 13.80 KW

Annual kwWh: 28857 Kwh

Photovoltaic System Sussary

50

KW

KWH

43.80

263.68

40.80

278,19

42.60

287.28

TKG Site

w fi6

12

38.40 40,20

288.85 290.03

10

435,00 13.80 |
293.33 31.16




Low Power Communication Network

« Acquiring additional data from
smart grid wireless devices

— Fault Circuit Indicators
— Aircraft warning light status
— Smart Transformers

e il
Craprae
e
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Smart Transformer EV Analytics
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Gas Meter Event Processing

. I ‘"“q. o

meter processing to
create gas meter

« Consume gas meter events for analysis

«  Provide exceptions back to meter data - — 8 — B
management system i s ]

placed n a queue

« Provided advice on implementation approach T .
and sizing ——

900k meters, 6 events each, twice a day - - n
 5.4MM tags

R LW Data Archive Sizing

M Collective Sixe 2 members Plinterface Nodes 1 nodes

Total Point Count 5,500,000 points Actlve Client Applications 1 application
Average Point Sampling 43,500.00000 sec (0Hz) Average Query Interval 0 seconds
Data Retention Requirement M months Average Query Range 8O hours

PROCESSOR
13 events/sec Mintmum CPU C

Hecommended Disk Throughput MB/sec
Recommended Disk Latency 1o+

OSlsoftt REGIONAL SEMINARS © Copyright 2013 OSisoft, LLC. (] |



Non-Billing Smart Meter Data Analytics

OSlsoft. REGIONAL SEMINARS

New subscriber interface to head-end
system

Collect instantaneous voltage levels
Analyze voltage against upstream data

Targeting PV and older circuits
customers first

CoE Provided project advice,
architecture, sizing, etc.

Developing production interface to
head-end system

Supports auto-creation of AF elements

configuration Date 2y | A W‘/ » Jyxn | sz | swan
Voltage Mositor
Enable Voltage Monitor True True False | True True True
Phase Selection Phase A | Phase A | Phase A | Phase A PisesA | Ao
BC Detect
Interval Length - L ¢ - 15 minutes »
minutes | minutes | minutes | minutes minutes
VoltHour Low Theeshold (per interval) | 93 9 #0 93 a 93
VoltHour Nigh Theeshold (pet inteevsl) | 107 107 120 107 107 107
RMS Volt Low Threshold 192 192 192 192 80% 80%
fMS Volt High Threshold 288 268 288 288 120% 120%
Instantaneous Voltage High/Low N/A A N/A NIA N/A Wik
Alsrm Latency

© Copyright 2013 OSlsoft, LLC. CH




Smart Meter Data Analytics

5. Favorites oY Google @ | Citrix € | Outiook Web Access @&’ | Sempra Energy Q’ Sempra Stock Watch Q) SempraNet Directory @ | Utilinet € | PowerUp

22|~ | [} ProjectLibrary

@ Pl Coresight -S.. X

@ Pl Coresignt

homepage

-]

New Undo Redo

Messages

[E1E] Assets

4 \\SQ-OSIPI-DOOINTRON\Itron_4001886\Inputo01
T _intv_vor_PhA_(vh)
n _Intv__Voit__PhB_(Vh)
T _intv_vort_phc_vh)

4 \\SQ-OSIPI-DODINTRON\Itron_4002051\Input001
T _intv_vor_PhA_vh)
T _intv_vor_ehs_(vh)
T8 _intv_voit_Phc_(vh)

4 \\SQ-OSIPI-DOOINTRON\Itron_4001562\Inputo01
T _intv_vor_pha_vh)
T _intv_voit_PhB_(vh) -
T _intv_vor_Phc_(vh)

4 \\SQ-OSIPI-DOOINTRON\Itron_139\Input001
T _intv_vort_PhA_(vh)

|I=] Events =

Cart

Drag symbols here for later use

@

Name

Intv_Vok_PhA_(Vh)[Value
Intv_Vok_PhA_(Vh)|lUOM
JIntv_Volt_PhA_(Vh)[TOURate
Intv__Volt__PhA_{Vh)|Register
Intv__Voit__PhA_{Vh)|Phase
_Intv__Volt__PhA_{Vh)|Multiplier
Jntv_Volt_PhA_(Vh)|MeterReference
Jntv_Volt_PhA_(Vh)MeasurememCategoryMoc
ntv__Voit_PhA_(Vh)|MeasurementCategory
_Intv__Volt_PhA_(Vh)fintervalLength

ntv__Volt__PhA_(Vh)|inputReference

Jntv_Vok_PhA_(Vh)IEEExportChannel

® _Intv__Volt__PhA_(Vh)[Vaiue o
24727
2,475 2,475

2,470

2,465

2,460

2,455

2,450

2,445 2,445

Smart Meter Voitage Data W

Description Vaiue Trend Minimum Maximum
Register Value 24517 N 2446 2473
Anribute 88 OM Displayable Unit ¢ vh n/a wa
Aztribute #5 OM TOU Rate na n/a
Register Number 1 a na
Artribute #7. CM Phase PhA na na
Unit Multiplier 1 na wa
Meter Name Teron. n/s n/a
Antribute #2 OM Data Type na na
Astribute #5, OM Unit of Measure C Voit na n/a
Interval Langth in seconds o na a
Input Name Input001 n/a nfa
IEE Export Channel ID na na
néa, ol

Voit__PhB_{Vh)jVaiue -

Help

2/27/2013 5:08:00 AM

———¥
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GAS SYSTEM

ELECTRICAL SYSTEM

Palomar @

Ay

Elect. T&D
OPS

@

e ol

SUBSTATIONS
Elect. T&D Maint.

=

Portal

GIS,CISCO,
MDMS,.CRM, OMS/DMS, SAP

Primary IT Data Center

Secondary IT Data Center GIS,CISCO, Portal

Smart Grid

MDMS,CRM,OMS/DMS, SAP

Client A ations

-
2z

Utility DG (2x 1.8MW)

- Diesel Generator

':@Utility Storage (~1

VAr Devices (~1 MW)

- VAr Compensator

- 1 n (=)

Fee

HAN Device
- Thermostat

- Water Heater
- Pool Pump

: s @
er Automation (FAST)

SCADA Automated Switches
1 L - SCADA Controllers on

\

Solar Openway Collection
(Gridpoint Connect) @ - .
Itron
@ AMI Meter

OSlsoft. REGIONAL SEMINARS 6 Copyright 2013 osisoft, LLC. [
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Summary of EA Benefits

* Pl System Strategic Expertise and Advice

* Pl System Installs

* Interface Development

* Pl System Monitoring

* PI Promotion and Training Events
 Removed Project Constraints for Pl Adoption

* Expanded Organizational Capabilities with one
Toolset

OSlsoft. REGIONAL SEMINARS



Pl System for
Microgrids
Smart City

OSlsoft. REGIONAL SEMINARS



UCSD-University of California, San Diego
Microgrid — The City in a City
* Internationally recognized microgrid

— 28,000 students and 28,000 faculty and staff

« Rated 7" best public University in Nation by U.S. News
 Jacobs School of Engineering 4% in Bioengineering

— Peak load ~45 MW

— Self Generation 30 MW
— Solar PV ~1.5 MW

— Fuel Cell 2.8 MW

— Battery systems
« Second life (60 kWh)

+ Peak shifting (30 kW/30 kwh) &8
. 3 MW/6 MWH in Q3 2012

1

OSlsoft. REGIONAL SEMINARS © Copyright 2013 OSlsoft, LLC. 421



You Can’t Manage
What You Don’t Measure

http://energy.ucsd.edu/campus/graphset.php?setiID=2& mode=pastday

Home | My Dashboard | Campus Metzrs | Research | About

Device Informatsaon | Dverall Erergy Statistics

Mame: TS5 Building Power Usags W -Hoarss  S058 31 kW-H
Dreseription: So==kd = 1 the EBUSENCSE a E'E: st : g
ns =1 i} FoWEr usage o =
Building, divided into the powsr comswmption of 1} the slug bt SR
lo=d=, 2} machin= room, 3) lighting, and 47 mechanical lesd &
| the Building.

Power consumption for CSE Building Plug Loads, CSE Building Machine Room, CSE Building O
Mechanical Load

From: Feb, 10, Z0132 0Z2:02:24 PM Resolution: Every minute (averaged)}
To: Feb, 11, 20132 02:02:24 PM Timespan: 1 day
o 1st 132,62 KW @ 2nd 116.00 KW @ Zrd 68.94 kv @ 4th 106.62 KW Feb 10, 20
chart by amiCharts com
| 15000k
| 140,00k
| 120,00k I l
| DOk H
I
(oS AR s D AL ARAGLIL, L AL R !
oAbl A AL A T
| . o - ] L LY i e -
| 20,00k W - .
Cuick Select Custoann Date Range
E Generane Mew Graph Reaums Zastwesk Skart Date: 02/ 1DVZ013 El
Fa=zt day Past year End Durbe: 0201 1/2013 E]I Sensrats |

OSlsoft. REGIONAL SEMINARS © Copyright 2013 OSIsoft, LLC. 43]


http://energy.ucsd.edu/campus/graphset.php?setID=2&mode=pastday
http://energy.ucsd.edu/campus/graphset.php?setID=2&mode=pastday

KEY PERFORMANCE INDICATOR

 Measures performance of a building
 Annual energy per square foot

« Can include other variables:
— Occupancy
— Building type
— Direction the windows face
— Energy source

e Comfort KPI can include:
— Amount of air flow

— Zone temperature
— Quality of air (CO,)

OSlsoft. REGIONAL SEMINARS © Copyright 2013 OSlsoft, LLC. 44]



Why work on Building

* As of 2010, the DoE reported that building energy
consumption represents 41.1% of the U.S.
Primary Energy Consumption which was greater
than the industrial and transportation sectors

* A small improvement in building HVAC efficiency
can result in large reduction in carbon emissions
and lower costs of operations.

« Building might be useful “control” devices in local
area power systems, especially to help
compensate for solar PV and EV charging system
Intermittency

OSlsoft. REGIONAL SEMINARS



Naming Structure

Computer &
Science
Engineering
Building

California  YCSD Warren/

Before

Modbus Hopkins Channel 1 Inverter Voltage

Floor 1

NAE-03 CALIT.NZ2-1.RM-2300.7-2VAV2-45.SUPFLOW. SUPPLY ATR FLOW

NAE-HO2 HOUSING AND DINING.Field Bus.SF-VFD1.SF-VFD1.AV-6.SUPPLY FAN VFDl AV-6

NorthCamp.Rady Main 7080 Power kVA c
REVELLE .Bonner E1131.Energy.kVAh del-rec

After

CA.UCSD~.ERC~.HOPPS .ROOF~ .ENERP . PV~~~ |
CA.UCSD~.WARR.ATKIN.FLR2~.R2300.HVAC~.
CA.UCSD~.REVE .HNDB~ .MECHTI .HVAC~ . AHU#~.
CA.UCSD~.NCAM.RADYZ .FLR7~.R7080.0UTLT.
CA.UCSD~.REVE.BONNH.FLR1~.R1131.0UTLT.

INVRT
ROOM~
SEG~~
3PO~~
3PO~~

MEAS~
MEAS~
.CTRL~
MEAS~
MEAS~

.VOLT

.SAF

. VFDCOMMAND
L KVA

. KVAH

Control

Measurement

Zone

Actual
Cooling
Setpoint

Actual
Heating
Setpoint

Actual
Supply Air
Flow
Setpoint

Actual
Supply Air
Flow

Damper
Position

Temperature
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Semantic Auto-discovery Tool

Label subset of data
and existing features
for supervised learning:

Problem: Same data type
given different names
due to different naming

conventions used by s e
field engineers and/or i R
unknown data type s L
ACD7-1-5P mam g =S
ACLG_Setpoint Develop “gold ’ .
ACLG-SP standard” naming -
ACLG-STPT convention hierarchy: Add features and use machine
ACTCLGSP T learning algorithms combined
ACTCLG-SP == i it di i
e e = with edlt. distances and naming
ACTCLG-STPT Sessssases | Se=a convention to create rules to
ACT-CSP predict data type and create tag
ADF21 :
= and XML output:
JJJﬂﬂJJJ“ e p@
'_|_+_|_I_|_}_|_l_ Per ;!-1;:_;ﬁ_;{;:::_\i:f;‘};;;u . PSI\ \;'""-::_;_’f;;-»‘. H



Computer Science & Engineering Building

@ Pl Coresight” I:l ‘ ‘ ‘
homepage - 4 m
Mew Undo Redo Messages
Offices]..Air Flow | Offices|..perature |
71.995
Name Description Value Units  Trend Minimum  Maximum
Offices|Max Floor Air Flow Max Floor Air Flow 19270 #3/min LMLJW nfa nfa
Offices| Average Floor Temperature Average Floor Temperature 71995 °F W n/a na
Offices|Max Floor Temperature Max Floor Temperature 78918 °F ] n/a nfa
Offices|Min Floog Temperature Min Flocr Temperature 66736 °F R‘M nfa nfa
Name Description Value Units  Trend Minimum  Maximum
Server Room |Average Temperature Avg CRAC Tempzraturs 66188 °F J n/a nfa
Server Room|Max Temperature Max CRAC Temperature 62 °F Iy-lL._H—‘ n/a nfa
Server Room|Min Temperature Min CRAC Temperature 62 °F }_ll_‘_“._‘ n/a nfa
Senver Room|Average Humidity Awg CRAC Humidity 4675 % ;Wd" n/a na
E Server Room|Maximum Humidity Max CRAC Humidity s W n/a nfa
b
E Server Room|Minimum Humidity Min CRAC Humidity 41 % W nfa nfa
Floor2 Floor2 Floord
® Floor 2|Average Temperature | ©  Floor 3|/Average Temperature | # A
71507 °F 72011 °F 153
957574

a5

65 69 67

T

@ CSE Building | "W (Read Only)
Help

1/6/20122:02:00 AM [ 1h |

OSlsoft. REGIONAL SEMINARS

1/20/2012 4:09:00 PM
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Building Carbon Emission Analytics with
PowerPivot

Carbon Emission Analytics

Building Year Month
 APANDM |~ || 203 | | [anuary ]
[ BIOMED ] [ February ]
[ BSE l [ March l
[ CALIT ]
[ MG l Consumption (kwh) Month | Carbon Emission (Metrictons) Month [
Buildings Januar-,-' February March Buildings Januar-,-' February March
| CMRR | IR 999756.69 679314.01 98839106 SpSC a4 21569 3138
[ EBU3B ] CALIT 1371355.44 [263336.22 [390315.80 CALIT 17.91 0 85.20 2393
l EViER l STEIN 1280929.92 [179877.12 [253186.95 STEIN 57.11 [ 80.39
PHARM 1200682.70 [138774.86 [194759.47 PHARM B 6372 w06 6134
[ HOUSING_AND... l EBU3B 1177791.83 [125675.84 [123449.52 EBU3B 0 se4s5] 3990/ 39.20
[ MAYER l UREY_HALL [164861.62 [116292.59 [112867.04 UREY_HALL o 52350 369203584
EMER l60483.07 114479.64 [55474.04 EMER U 5096/l 36354937
[ e l MAYER 1138590.93 | 93285.93 [133956.15 MAYER N oao0] 296204253
[ MPB ] SPEISS 1133037.01 [117488.61 [138455.10 SPEISS B a0l 373002396
r Y SVERDRUP 1121428.05 | 88993.14 [135863.54 SVERDRUP U asse]| 2826/ 43.14

OSlsoft. REGIONAL SEMINARS © Copyright 2013 OSlsoft, LLC. 49]



Building Carbon Emission Analytics with
Power View

Dlomnth
m Jamuary

30K
« T WK Weekday
= = Thursday
W -
| 10K
0K —— -..-._--__.__ ]
‘h -

1/01/2013
1,/02,/2013
1/03/2013
1/04/2013
1/05/2013
1/06/2013
10772013
10872013
10972013
1/10/2013
11172013
11272013
1/13/2013
1/14/2013
1/15/2013
11672013

. Electricity Consumed

g
i

Carbon Emission

P e s
01,/10/20013

10

Meftric
tons 5

é:;ﬁqm 3&‘?&5‘;@‘5_}%@@?*“ %’fﬁ“ﬁfﬁf

g < S §§*

O o:gé‘

w I
[
l::ll::lCJl::ll::ll::ll:ll::l s e O e e Y e [ e e Y i

q"? Buildings

‘
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Building Carbon Emission Analytics with
Bing Maps

Month Weekday Date
2013 - January = Tuesday = 01/01/2013
] 1 1
Y
= E e - !
2 QL
o L
i& a;’% \
L
' e
i
e N
- \'M
ey
=) ';\ e Carmere D
5

Building: EBU3B
C&R“‘ Consumption (kWh): 5317.12

T MOBILL, - %\ \
! MUW h‘& /] ‘[b ThOrr It suy o g st e P "“’-
i o { X Weria ;
2 — B

!9 JIIEDQ* pef w“vh""ﬂw‘ ; o4
S‘S Comcumrow O
4 % o ‘ P m Cattsrves ar e, &
HOU?\{ AND DINING Qmm-,‘amo_;auw L - a ¥,
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Building Energy Consumption with

GeoFlow Heat Map
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S
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o
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NS = NS N\
7 \' P -3 . A @
- & LA ' - £y s
L T e -
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Smart City (San Diego)

rmmm— AT ; I 11 .':
P12012 + SQL 2012 EE hl]u s
SharePoint 2013 =
- — — — _
7 ([ e | B [N T
. / | J Power View
Windows 8 / ' S \ BusinessInsight “drill down”
“Prius” dashboard lf N 4

-- b em

‘38 ~

4 PICloud

| . / Connect
PI Cloud \ : o =
Connect \ Downtown Buildings
PI ¢
[ SDSU ] ucsp | - g g g
San Diego Gas & Electric '
(SDG&E) Pipeline Pipeline Pipeline
Interface Interface Interface
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Why does a City need a Data Infrastructure?

« A common data
Infrastructure that
connects all of the
various physical
assets/infrastructures

Electrical
Gas
Water
Transportation & Traffic
Critical Facilities
Communications
Buildings

OSlsoft. REGIONAL SEMINARS

Gas & Electric

Communications Water &
& Data Centers Wastewater

Smart
Infrastructure

Transportation & WERE
Traffic Management

Critical Facilities
& Buildings

N
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Ann Moore

amoore@osisoft.com

Director, Industry and Market Principals
OSilsoft, LLC
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