)

Transforming RPU Engineering
with Pl

Ed Cortez and Rene Valdez
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Publicly Owned Electric & Water Utility

e Customers — 120,000
 Peak Load — 635 MW

* Service Area — 82 sq.mi. FEslil
« Substations — 14 " |
* Generation — 250 MW b
* Photovoltaic — 35 MW
* Transmission — 91 Mi

Distribution — 1323 Mi
iber — 96 Mi

7] 0Slsoft.
> PIWorld san rrancisco 2019 " #PIWorld  ©2019 OSlsoft, LLC 2



Pl Systems at RPU

* EA License (Electric, Water & Generation)
» Unlimited tags, interfaces, and clients
« 24/7 Pl System monitoring and technical support
~ * Enterprise Project Manager and Center of Excellence

7 | OSlsoft. :
&" P|WOI’|d SAN FRANCISCO 2019 , #PIWorld  ©2019 OSlIso ft, LLC 8



T&D needs determined by applications

Business Challenge — Start where you are

that could readily talk to PV

SCADA (feeder loading and switch
status)

GIS (geo-spatial feeder models)
VEDs (remote loading and fault
indication)

Simulation (distribution network)

#PIWorld  ©2019 OSlsoft, LLC
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Business Challenge — Use what you have

DATA

ARRANGED

v' Combine different data sources '

v" Minimize data movement
v" One platform for analytics '
v" One platform for data consumption

v Streamlined reporting
v Secure data archiving

PRESENTED
VISUALLY

#PIWorld  ©2019 OSlsoft, LLC
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Business Challenge — Do what you can

Electric Planning and Design
PUBLIC UTILITIES : e

Electric Streetlight Service Requests

B ot sranon serves Rssuests - st
m_ e &

Search Q

o
) o S—— . carcn
: = Oy [ " 4 -
Home : S e S
Al o e =
Most Popular

Create P| Display

Submit Requests

Division Electric Streetlight Service Requests

Electric Streetlight Service Requests Report

Streetiight Service Requests

Customer Engagement

T J—

Finance
Power Resources
Water
Popular Tags
Map

Field Electric System Overview

RPU Outage Dashboard

Repairs
Work Order
Links

Utility 2.0
Riverside 2.0

Learn PI

Contact Pl Team

7 ] OSlsoft.

Water | Energy | Life ’

Establish Pl System on

the corporate network

 Serve as central “data
hub”

* Integrate “siloed” data

 Enhance data

analytics & reporting

» Support ‘big data” &

‘smart utility” efforts

|

N PIWorld san rrancisco 2019
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RPU Pl System

7 ] OSlsoft.

® SAS & Synergi
. ¢+« Empowering real-
¢ time analytics

il
A UWAM

~—

Increased visibility
into asset
performance

GIS

\

—

Changing the way
our field crews work

Enhancing decision-
making

Grid Sensors

*  More visibility
into outages

+ Faster response
times

N> PIWorld san rrancisco 2019

Pl System

-RPUPI
azs, 22204000

ez /

- DATA “HUB"

—_—

%
% g%
. <

et

Other

+  Weather,
CAISO &
spreadsheets

Outage Data 2

—

™~

OMAR T Té]
Automated 2
analytics & reports™ mm’

+ Ability to prevent
equipment
failure

Electric & Water
SCADA @
+ System alarms ﬂ
Generations Historian

Land Mobile

Radio

+  Vehicle
location

Substation Data
+ Equipment Q
alarms

#PIWorld
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RPU Pl Systems Benefits

* Improve operational efficiencies
* Reduce staff time and operating costs
* Increased visibility into systems and assets

 Ability to analyze incidents to determine cause and effect for
establishing corrective actions

+ Automation of manual workflow processes

reased proactive (predictive) operations to optimize the cost of
arating the system

ved analytics of historical data for better capital
ment and resources planning

! OSlsoft.
N> PIWorld san Francisco 2019 i #PIWorld  ©2019 OSlsoft, LLC 8



“Time-Series” Analysis

& PIWorld



“Time-Series” analysis

Insert  Pagelayout  Formulas

L)
& cut Calibri
5 ER copy -
aste -
- | % FormatPainter | & L Y
Meter !] Edit meter demands
Clipboard [F] Font LM Alignment
All e 5 120101028 Demand Profile [ Do not use demands [ Lock downstream loads
Load Profile Type Units Profiles
A B E D E Dist Gen Qamp  @kVA @KW, kvar O kv, % pf [ Profiles are active
1 |Synergi Section ID Substationld Feederld MW MVAR
Reliability Metered values
2 113146769 PLAZA SUB CIRCUIT-9 ] Freeman Sub - Notepad Use demand profile
Zones [ Overridden by upstream meters when allocating
E] 109173098 RIVERSIDESUB  CIRCUIT10 2.6 0.3 Fle Edit Format View Help " | N ; Total ot it
4 109172940  RIVERSIDE SUB CIRCUITIL 2.2 0.4 e s [ n33][ i3] ma3][ sa00] [l downstream loads
5 109165503  RIVERSIDE SUB CIRCUIT12 15 0.3 ‘Bank T3 and Circuits (Single Phase Amps) Results o 7 ma][ mas][ wa][ el e
15221,5ection_B@06,1, FREEMAN T3 MAIN SEL351S PHASE 1 AMPS AMPS,1 TEA|] 1EEA)] 16 00 | oy D= Lz
& 120101030 FREEMAN CIRCUIT1200 42 02 15221,5ection_006,2, FREEMAN T3 MAIN SEL351S PHASE 2 AMPS AMPS,1 F3 Replace with resuls
7 120101400 FREEMAN CIRCUIT1201 21 -0 15221, Section_0@86,3, FREEMAN T3 MAIN SEL351S PHASE 3 AMPS AMPS,1
] 120100522 FREEMAN CIRCUIT1202 6.1 05 Allocation scaling
3 120101401 FREEMAN CIRCUIT1202 0 o 15221,120161028,1, FREEMAN 1205 PHASE 1 AMPS AMPS,1 5 < Renge for scaling <
15221,120101028,2, FREEMAN 1205 PHASE 2 AMPS AMPS,1
10 120101599 __FREEMAN _| CIRCUITL204 6.2 2.9 15221,120101028, 3, FREEMAN 1205 PHASE 3 AMPS AMPS,1
11 120101028 FREEMAN CIRCUIT1205 34 0.4 L Growth curve: | Unknown
12 120101029 FREEMAN CIRCUIT1206 6.6 0.7 15221,120181026,1,FREEMAN 1287 PHASE 1 AMPS AMPS,1
15221,120161026,2, FREEMAN 1207 PHASE 2 AMPS AMPS,1
= 120101026 FREEMAN CIRCUITL207 22 18 15221,120101026, 3, FREEMAN 1207 PHASE 3 AMPS AMPS,1 ~ Appy || X Cancel
14 120101027 FREEMAN CIRCUIT1208 46 0.1
15 120101025 FREEMAN CIRCUIT1209 59 0.7 15221,128101025,1,FREEMAN 1209 PHASE 1 AMPS AMPS,1
16 610106 LA COLINASUB  CIRCUITL210 1 0 15221,128101025,2,FREEMAN 1209 PHASE 2 AMPS AMPS,1
= 113213254 LA COLINASUB | GIRCUITIZIL sa 03 15221,120161025, 3, FREEMAN 1209 PHASE 3 AMPS AMPS,1
18 113213263 LA COLINASUB  CIRCUIT1212 59 0.2
19 -41797 LA COLINASUB  CIRCUIT1213 7.1 0.8 ‘Bank T4 and Circuits (Single Phase Amps)
- 113218008) LA COLINASUB | CIRCUITLZIS 6.6 07 15221, Section_8918,1, FREEMAN T4 MAIN  SEL3S1S PHASE 1 AMPS AMPS,1 SQL
— o 15221,Section_@18,2,FREEMAN T4 MAIN SEL351S PHASE 2 AMPS AMPS,1
15221, Section_B018,3,FREEMAN T4 MAIN SEL351S PHASE 3 AMPS AMPS,1 Querie
15221,120101030,1,FREEMAN 1200 PHASE 1 AMPS AMPS,1 S
15221,120101030, 2, FREEMAN 1200 PHASE 2 AMPS AMPS,1
15221,120161030, 3, FREEMAN 1200 PHASE 3 AMPS AMPS,1
15221,120101029,1,FREEMAN 1206 PHASE 1 AMPS AMPS,1
15221,120101029, 2, FREEMAN 1206 PHASE 2 AMPS AMPS,1
15221,120101029, 3, FREEMAN 1206 PHASE 3 AMPS AMPS,1
15221,120101027,1,FREEMAN 1208 PHASE 1 AMPS AMPS,1
15221,120101027,2, FREEMAN 1208 PHASE 2 AMPS AMPS,1
15221,120161827, 3, FREEMAN 1208 PHASE 3 AMPS AMPS,1

#PIWorld
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“Time-Series” analysis

* Pl OleDB driver

» SQL queries used to connect to a PI
Historian database through a Pl OleDb
driver

» Once connected to the database, the
“Application” retrieves values for the tags
specified in the query

» The values are then associated with

~ parameters for various electrical facilities

within the “Simulation Model”.

alysis is done automatically

7] 0Slsoft.

N> PIWorld san rrancisco 2019

‘Easy” as Pl
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DEMO

“Time-Series” Analysis

! 0S| .
. pl WO rId SAN FRANCISCO 2019 #PIWorld  ©2019 OSisoft, LLC 12



TR -
Model | Analysis  Capacity  Planning  Protection ~ DER  Peformance  Reliability ~ Networks  Tool Forge  Macros  Views  Support  Display  Navigate  Build

Bor "] Foos-| DO il gy < g B [ ./ @
a8 s .

e I L Model

us

T) Subtrans
7/ Unfed

7)) Facilitie:

ehot

Groups

8
g
[rd

Lengtt

From

.. From

SAN FRANCISCO 2019 #PIWorld ©2019 OSI




Model | Analysis  Capacity  Planning  Protection ~ DER  Peformance  Reliabilty ~ Networks  Tools  Forge  Macros  Views  Support  Display  Navigate  Build

2 'v_L'J'Tlt1<*'-f /@»

I;tMoa\

(E1) PM Switchgear
/ Sections

T) Subtrans

Y/ Unfed

arehouse

B Facility Li

From

.. From
. To

SAN FRANCISCO 2019




I —

Planning System Historian




Planning System Historian

Outdated SCADA
Historian

* Excel Based

* Manual configuration
* One chart at a time

» Only 3 months of data

OSlsoft.

PIWorld san Francisco 2019

PlDatalink Pl Builder
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D%Cut Arial EF Wrap Text General - @ Normal

Past BB Copy - Conditional Format heck Cell

= . - . <0 o nditional rmaas_ Ce
> Format Painter ru Bl Merge &t Genter = | § = % » [ %f 3 Femriee TeH = —

Clipboard ® Font ® Alignment ® Number ®

Al | A

4| A| B | c | D | E | F . 6 | H | |
1
2 | [Start Time: 7/23/18 00:00:00 Station - Point Avg
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5 | — e | T _ o | ORANGECREST 12KV CKT 1640 PHASE A 7724 00 50.0] 7/23/
6 ORANGECREST 12KV CKT 1540 NEUTRAL A 6| 723/ 00 340 7277
7_ Yesterday Last Hour Last10h
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9| [vaxis: | Amps |
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& Add Points | Cleartist |
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17 PHASE
18| 2000
19|
2? e ORANC
23 150.0 FHAs
22|
23| s ORANC
24 | , o0 PHASE
2 | &
26 | E
27 < 00 et ORANC
28 | N NEUTR
2]
30 o 3
el 288588888988888888888888888858888838288888838888888885888888
32| G8E8588888886588888888888888888888808¢8888888088888888888888828
5| R R R LR EF F R R SR R
34 GRRRS3S2:88R33 5saras i 3cRRa 52 g3 5aaress33caRE 53238
35| AR no Rl s BB SR g s S BBB S RBRB o g RRER g REERE S
= PR R R R R B R R S N L E R E RS R
37| Time
38|
39
#PIWorld  ©2019 OSIsoft, LLC

16



Planning System Historian

Sub Asset : FR Circuit 1207

FR Circuit 1200

FR Circuit 1201

FR Circuit 1202

FR Circuit 1203

FR Circuit 1204

FR Circuit 1205

FR Circuit 1206

FR Circuit 1207

FR Circuit 1208

FR Circuit 1209

FR Circuit 1501

FR Circuit 1502

FR Circuit 1503

FR Circuit 1504

FR Circuit 1505

FR Circuit 1506

30
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Double Click to Switch Assets
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Planning System Historian

Actionable Intelligence

e Collaboration between
engineers and operators

 Improved situational
awareness R s

 Improved response times
* P| Asset Framework
* Pl Vision

#PIWorld  ©2019 OSlsoft, LLC 18



DEMO

Planning System Historian
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Point Name
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1 Senice=[HDS.PDS_CDS] Resource=[PDS_CDS] Key=[03057005] SampleRate=[2000] CACA B ACAL RLASE 2 3 LAS
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2 Single Sign-On: . Login [ Cancel
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o 4

Pl Vision -
Substation-...
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Grid Sensors
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Distribution Grid Sensors

PUBLIC UTILITIES

@ ks Grid Sensor Dashboard

Device ID : FCI 0x00048722

Description : N/o Central Ave W/o Canyon Creek Dr
Report Timestamp : 8/22/2017 2:47:53 AM

Report Type : PERIODIC

Version : FCI_VERSION_TWO_B

Status : ARMED

District : Circuit 1212

Switch : PS102

Pole : 23222

Phase : 2

nsor

Firmware Version : v3.6

Battery Voltage : 3,674 milliv

Fault Magnitude : 0 Amps

Fault Threshold : 400 Amps Grid Se
Cumu Wed 9/6/2017 8:53 PM Armed

Cumy PIALERTS_FCI District
mgm: FCL0x00014433 - Momentary Disturbance Pole

Mome
Mome

\

Peak Load Measurement

To PTALERTS_FCI
Phase

) This message was sent with High importance.

Switch

ECI Notification (Momentary Disturbance
Report Type: 9/6/2017 7:52:52 PM Pacific Daylight Time (GMT-07-00:00), Periodic

MomentaryFaultDisturbance: 9/6/2017 7:52:52 PM Pacific Daylight Time (GMT-07:00:00), 1 Peak Lo

Flag

Type
M FReport
Time

Error

! OSlsoft.

3 PIWorld san erancisco 2019

#PIWorld

Description N/o Central Ave W/o

V2 Report Periodic

ARMED
Circuit 1212
232221
2
P5102

Canyon Creek Dr
ad true

August 22, 2017

false

; Zoom to

©2019 OSlsoft, LLC 23



Distribution Grid Sensors

Move from a reactive mode to a predictive
mode to optimize the cost of operating the
electric system and improving reliability

« XML Interface

* P| ESRI Integrator — geospatial circuit
models + grid sensors = situational
~ awareness

Pl emall notifications and alerts
Visic “Easy” as PI

] 0Slsoft. g
& Pi WOI‘|C| SAN FRANCISCO 2019 : #PIWorld  ©2019 OSlsoft, LLC 24
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Future Applications




Future Applications

* GIS Upgrade
* AMI
* PV Integration

& OSlsoft.
N> PIWorld san rrancisco 2019

‘Easy” as Pl

#PIWorld  ©2019 OSlsoft, LLC
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Riverside Public Utlilities

Transforming RPU Engineering
with Pl

Ability to view one consolidated
dataset and provides the tools to
exchange data within RPU’s

Real-time information with
visualization and reporting tools
enables staff to focus on improving

Lack of central data managemen
delays the decision-making

Processes business systems performance
e Siloed information * Integrated T&D data from planning, » Improved efficiencies and
engineering, and operations response times
* Isolated data sources _ _ _ R .
+ Single point of contact for getting data * Improved justification for Capital
« Difficult to access foxible and Improvement Projects
* Open, flexible and Scagbl « $110,000/Year — Electric ROI

environment e
 $650,000/Year — Utility ROI

0Slsoft.
P| WO rId SAN FRANCISCO 2019 #PIWorld  ©2019 OSisoft, LLC
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* Ed Cortez

* Principal Electrical Engineer
* Riverside Public Utilities
 ecortez@riversideca.gov

* Rene Valdez

* Electrical Engineer

* Riverside Public Utilities

* revaldez@riversideca.gov

! 0Slsoft.
P|WOF|C| SAN FRANCISCO 2019 #PIWorld  ©2019 OSlsoft, LLC 28



« Adi Bannady

* Pl Developer

* KBC
 adithya.bannady@kbcat.com

0Slsoft.
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Questions?

Please walt for

the microphone i

State your
name & company

& 0Slsoft
PI World san erancisco 2019

Please remember

=
TO DOWNLOAD g

APP, SEARCH
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PlIWorld
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