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About Our Pl System
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About SDG&E’s Electric Distribution System
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Weather Station Network

Installing weather instrumentation to support SDG&E Smart Grid vision.

To date, we are the largest utility-owned weather station network in the US and one of the densest
weather station networks in the world.

Real-time weather data every 10 minutes (wind direction, wind speed, wind gust, temperature,
relative humidity, etc.) provides SDG&E with another tool to maintain and operate the system safely.

Measuring wind in areas that have never been monitored to help to “harden” overhead electric
system with larger conductors and steel poles to better withstand high winds.

Sharing data with the public, local universities and posting on the National Weather Service site.

Using wind gust and relative humidity data from weather stations to automatically turn on or turn off
reclosing of SCADA field devices in the high risk fire area if needed.
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We have data in

Pl System,

Oracle, SQL, etc.

databases

Use PIAF as a
single point of

contact for
getting data

Template is the
key element in PI

AF.

We use templates

to create

elements for PI
Clients and PI
Notifications.

Why Pl AF and Element Templates?
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Pl AF and Circuit Breaker Element Template Example
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d Pl Coresight for Substation Bank Breakers

(&) Pl Coresight Ei|»| | (&) Distribution Bank Breakers W

hemepage

PI AF and PI

EI Asset SUBSTATIOM ABBR DEVICE STATUS | RTU STATUS CHAMMEL STATUS DISTRICT LOCATIOM
WSOQ-OSIPI-PO Ay St
Coresight also =y
=

3 Name ~ Description Value Units Time Trend Average Minimum Maximum
a.l I OW U S tO [ ["]Eu XFMR_BK##BRKR_3PH BRKRi## CLOSE T/ER/20L3 1:00:00 AbA nfa n/a nfa
- ’ [.TvWCak XFMR_BK##|CHANNEL 7 TrIEF2013 TJQEG AW ———————— na nfa wa
m O n |t0 r b an k » [.ICar XFMR_BK##|MVA_3PH FMAR BEE326 v TH22/2043 L0000 Ak Ml\.l'k.__, 87133 73392 13786
» LI.Chi XFMR_BK##MVAR_3PH HEBAR -45 MvaR FA22/2013 10000 AW PP, -2169 512 0.06
b r eak e r S f r 0 m b [-TvChe XFMR_BK##/MW_3PH MR T13 mw TFEZ2/2013 100000 Ak fW\l'\-.\_, 2.0474 574 1322
b [-InCre XFMR_BK##|RTU ## Tr1E/20LE FHEF AWM ——————— na nia na
W e b b r O W S e r O r P [T.Cre XFMR_BK## TAPAUTOMAN_NA  X#uaR AUTO T/22/2013 100000 Akl nfa nfa nfa
P LDV XFMR_BK##|TAPPOS_NA JEBAR -4.1626 TAPPOS F22/201% 10000 AR f\"""bllﬁ..,l —4.3487 8.1084 0.775E3
S m art p h 0 n eS . } [ XFMR_BK## TAPPOSFL_NA HERAR Mormal TY22 2003 10000 Akd nfa n'a na
P [.INELL - Mormal F422/2013 10000 AM na nia na
US ers J u St C I I C k : H::E ® XFMR_BK##MVA_3PH O XFMR_BK##TAPPOS_NA
8.5926 MVA -4.1626 TAPPOS
. P LDEIC a1
the substation > e
P [IEsc
h p LIWFeli 1=
name on the > e
P [IGar
left, then S
P [IGer
1 1 1 P [IGra
information will |
5 P Lrume
be displayed b ine
H P [Ikes
on the main :
"""" =]

window. Events &

Mo events for
TAL0/2013 Tl 8

s 10




Stations Without Pl AF

Weather Conditions for CMNC1
Current time: September 24, 2008 - 12:06 PDT
Most Recent Observations at September 24, 2008 - 12:03 PDT

12:03 Max since Midnight | Min since Midnight 24 Hour Max 24 Hour }

Temperature 91.0°F 1.0 at 12:03 50.0 at 5:03 91.0 at 12:03 | 50.0 at 3=
Dew Point 4307 F 43.0 at 12:03 33.0 at §:03 444 at 18:03 | 33.0 at 6o
Relative Humidity 19246 52 at 5:03 19 at 10:03 52 at 5:03 16 at 13:0
Wind Speed 3 mph from SSE 5 at 10:03 0 at 0:03 7 at 16:03 0 at 19:0
Wind Gust 15mph 15 at 11:03 0 at 9:03 16 at 14:03 0 at 21:0
Solar Radiation 0.0 Wom*m 0.0 at 0:03 0.0 at 0:03 0.0 at 15:05 | 0.0 at 157
Fuel Temperature 106.0° F 106.0 at 12:03 460 at 5:03 106.0 at 12:05 | 445.0 at 3=
10 hr Fuel Moistare 0 gm 0 at 0:03 0 at 0:03 0 at 13:03 0 at 13:0
Battery voltage 1330 volt 1340 at 2:03 12.30 at 5:03 1340 at @03 | 1230 at 3
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Hodograph
CAMERON FIRE STATION
Start 920,08 198:08 (PDT) — End 5,/24,/08 12:08 (POT)
Temp Dew Point RBelative Hurnddit
- 8D T T T T T T T T T
E—. E
- 8d
2 o
A E
o &0 F
& E
S, S0 F
5 w0k
= E . L
14 16 16 =0 2& ] = 4 ;] B 13
Wited THrection Gued
T T T T T T T T T T T
[T a
— e s = = =
E 12| =T L
B a s
A N i
- B I o
g 8 . i
= 4 S o T - i
= \\ - a o * -
o | | L | P R R T o0 i | T
14 16 168 20 2a Q ES 4 <] B 13

: FREC

11



* We had a
workshop with the
OSilsoft CoE
engineers last year
for our weather
network data.

* They guided us to
create a Weather
Station Template
in Pl AF.

* Now, we can use
Pl AF and PI
Coresight to view
weather data on
web browser and
smart phones.

* Users can select
any data from any
weather station
with just a click.
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k @ Bell Canyan

4 @ Birch Aquarium
4 @ Black Canyon

b @ Blossom Valley
¥ @ Borrego

4 @ Borrego Sub
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Monitoring Weather Stations With Pl AF
NP=E =

Cameran|District Camgzron|Elev Cameron|Strium Cameron|NWSZons Cameron|Wind Dire

o | 22 | we | sour | zsosty e | 7

Mame Description Value Units Time Trend Average Minirur Maxirmium
Cameron|Humidity RELATIVE HUMIDITY (%) 31 % 352014 10:50:30 AW “d“\‘_ 67.071 3l a8
MName Description Value Units Time Trend Average Minimum Maximum
Cameron|Temperature TEMPERATLIRE (F) 67 M S0 A 49513 33 65
Mame Description Value Units Time Trend Average Minimum Maximum
Cameron|Valts Radio RADID BATTERY WOLTS 13 volTs 352014 10:50:30 AW 12187 12 13
Mame Description Value Units Time Trend Average Minimum Maximum
Cameran|Wind Direction WIND DIRECTION (0-260) 167 ° FETIIVETEETT || JT N 21165 3 58
Mame Description Value Units Time Trend Average Minimum Maximum =

e T - 12 mph 35/2014 1043:20 AM 3.0261 t 12
Y W= =W ==
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@
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3/6/2014 2:58:17 AM ith| |8h| |1d| |1w |1me ah & Now 3/6/2014 10:51:17 AM
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Distribution Field Recloser Monitoring

2G5 @ b

* We currently have
over 1,500 SCADA
field devices, with
many more to be
installed in the
near future.

Using templates
and Pl AF
database, we don’t
have to create
1,500+ displays for
operators to use.

Pl Client trending
allows us to view
any events
happening in the
field that we may
not be able to see
in our SCADA
historical trending.

Device Name:
Structure ID:
District Name:
RTU Number:
RTU Status:

Channel Number:

Channel Status:

Location:
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2/7/2014 12:02:50.5 AM
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0.0000
AMPS

+E.AMPS_C
0.8000
AMPS




Pl Notifications and Template Example

* We have thousands of
field devices, and their
data is now in the PI
System, but how can we
monitor all of them?

* Pl Notifications is one of
answers for the above
question.

* With PI Notifications, not
only operators in Control
Center can see alarms,
but also other engineers
in Relay/Protection,
Planning, RTU, Telecom,
etc. departments can get
alarms in the real-time;
therefore, we can correct
problems quickly.

File Edit  View Go Tools

Diatabase Query Date  ~ Back
Oy’

H, CheckIn %2 « [&]Refresh | @@ Mew Template ~

€ SDGE_DIST
= (1 Categories

o Analysis Categories
Attribute Categories
Elemert Categories
(5] Reference Type Categories
Table Categories
Templates
@y Blement Templates

#2 Event Frame Templates
% Model Templates

T8 Notification Templates

- =y Distribution Channel
- = Field RTU

g Sample

- (= Substation RTU

H ”‘}:EI Voltage Motification
+)- ~Y# Transfer Templates

4] IZ Enumeration Sets

+ Reference Types
Ea Tables
[ Elements

2| Event Frames

1= Library

m Unit of Measure

@ MyPI

= Notifications

84 Contacts

Owerview | Trigger | Message | Subscriptions
Mame: Voltage Motification

Unigue ID:  25e28c97-06b4-4452-35F4-27eb57h 3846

Description: | This will send a notification to Stacy Wiliams, Khoa Vo bnd other engineers when voltage level of a field device outside the
permitted range

Status:
Categories:
Creation and Startup Options
@ Automatically create a notification for each element, and start it

Automatically create a notification for each element

Do not create a notification automatically

Trigger

Target: RTU VOLT

Condition: KVLMN A <6235 0R KVIN A =7 620 0R KVIN B <62350R KVILN B = 7620 0R KWVILN C < 6.2350R KVLN C = 7.620
Condition: KVLMN A <5883 0R KVIN A>795670RKVIN B<58850R KVIN B =797 0R KVILN C < 58850R KVLN C = 7.967

Message
& item(s) of custom content available to subscribers
1 customized delivery format(s) configured for Email

Subscriptions

2 subscriptionis) to this notification
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Voltage Alarm PI Notifications

We use PI Notifications to monitor the voltage level of Distribution field devices.
If the voltage level is too high or too low, engineers will be notified by email.

From: DistSystemaAdmin@semprautilities.com [mailto: DistSystemAdmin@semprautilities.com]
Sent: Friday, January 10, 2014 10:44 AM

To: Vo, Khoa
Subject: Voltage Alert CIRCULT # X#t#H, RTU#F ###, STRUCT _ID#F Xu#

Tag Name EVLN A KEVLN B EVLN C
Voltage Value 3.849712 6.00727201461792 || 7.01977]

Time Triggered||10:43:40 01/102014)(10:40:10 01/102014(| 10:39:10 01,/10:2014

Triggered by KVLN_A <5889 OR KVLN_A =7967 OR KVLN_B <5 889
f)R KEVLN B=7967T0F EVLN C=58890R KVLN _C=7967
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RTU Communication Without Pl Notifications

2% pistribution SCADA Sites

If any Distribution RTU is g
out of communication, we - omemecs

REEEERCEIRR U/ Telecom s o om0 o
technicians to notify them -
of the issue and/or login

to the ticket system to
open aticket, in order for
the technicians to start

the troubleshooting
EERESE— e

Call Number:

Description:

|||||||



RTU Communication With Pl Notifications

With PI Notifications,
when a Distribution RTU
IS out of communication,
Pl Notifications will send

emails to RTU and
Telecom technicians right
away. Therefore, they
don’t have to wait for
someone to notify them of
the problem.

From: DistSystemAdmin@semprautilities. com

To: Vo, Khoa

Cc

Subject: The substation MY has been OUT for more than 30 minutes

L T B - B IR R L

| Name || Status/Value || Timestamp |
[channel # X IS 115:37-00 01/02/2014|
[RTU # XX louT ||15:37:00 01/02/2014

[RTUREPLYTOTAL_NA|3082

115-33:30 01022014

[RTUREPLYGOOD_NA |[2878

|115-34:50 01/02/2014|

[RTUREPLYBAD _NA |3

|15:30:00 01/02/2014|

[RTUREPLYNO_NA  |201

||15:33:30 01022014

[RTUREPLYPCT NA  |[933506317138672[[15:33:40 01/02/2014]
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Next Steps/Future Plans

Installing dynamic line rating sensors on distribution circuits to calculate
conductor tension, sag, and real-time conductor capacity (maximizing
conductor capacity during high temperatures).

Installing thousands field capacitors and regulators in the next few years to
monitor and control the voltage level.

Maximizing transformer capacity by monitoring the current consumption, and
scheduling electric vehicle charging and smart appliances during low loading
periods.

— i.e. a customer’s thermostat could be programmed to activate a home furnace when certain
ambient weather conditions and transformer loading conditions are met.

All of the above plans indicate more data coming; therefore, we need to find
ways to view/consume the data. The Pl System, Pl AF and PI Notifications will
continue to be useful tools for us.

18



Pl AF and PI Notifications in
Electric Distribution Operations

‘Pl AF and PI Notifications have provided us

with great tools for monitoring and analysis ‘connected """
our electrical system.” SDG

Khoa V. Vo -E

SDG&E

)
A 6_: Sempra Energy utility”

Business Challenge Solution Results and Benefits
* Processing and Monitoring * Use PI AF as a single point + SDG&E can more effectively

increasing amounts of incoming contact for getting data plan, prepare and respond to

data from thousands of field Build I i the Pl AF major events

i i * Build templates in the

devices and from different sources. databasep . Therefore delivering the highest
* Sending alarms to engineers in level of customer satisfaction

different departments, not just * Use them to create elements for

operators in the Control Center PI Coresight, Pl ProcessBook

displays and PI Notifications
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