From Historical to Actionable:
ERCOT’s Changing Use of the ,OSIsoft Ecosystem
\l b




Agenda

« ERCOT overview -
* Review Pl System usage
.

— Asset Framework buildout

— Data integration

— Prototyping

— Control room visualizations and tools

Questions
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The ERCOT Region

The interconnected electrical
system serving most of Texas,
with limited external connections

-

90% of Texas electric load

75% of Texas land

71,110 MW peak, August 11, 2016
>46,500 miles of transmission lines
570+ generation units

Western

Interconnection
Includes El Paso and
Far West Texas

ERCOT connections to other grids
are limited to ~1,250 MW of direct
current (DC) ties, which allow
control over flow of electricity
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820 MW I Interconnection

Includes portions of East Texas
~ and the Panhandle region

ERCOT
Interconnection

CFE
430 MW
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So What Exactly Are ERCOT’s Goals?

« Maintain a reliable power grid for the ERCOT
interconnection

— Coordinate planned and unplanned outages

— Ensure the balance between load and
generation

* Provide a competitive wholesale and retail market

— Allow for retalil switching (pick your power
provider)

— Dispatch generation at the least cost while
accounting for transmission and temporal
constraints
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: = ﬂ Model
ERCOT Pl System Metrics . B~ @ Counties
~ [ DCTies
: : - [ GTCs
 Started using Pl in 2004 - & Lines
. -~ [ LoadResources
530k tags =y
« ~ 40k assets modeled - LoadZones
. . ~ [ QSEs
— units, |OadS, |IneS, shunts | - [ SeriesCompensators
E Shunts
+ Update tags and AF model on a weekly | g ol Regions
basis . - @ SPS
_ _ _ - (G Substations
* Multiple production environments - (§ TDSPs
-~ [ Units
— Secure and corporate - & WeatherZones
- [J WindRegions
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Control Room Vlsuallzatlons Now
50% Wallboard : 7

! ProcessBook and Browser-
Based Tools
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ERCOT Control Room Wallboard

Display data sources include...

Roughly 50% of the
- EMS displays wallboard real estate is
* Macomber Map ProcessBook

* ProcessBook displays
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Ownership Change
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Grid Application Development’s Role

Business requires a wide
variety of tools and services
to effectively do their job

Reporuang
Websie TOO|S

IT does a good job of creatlng
applications and groups to

i : siness Application iNeec
fulfill these requirements >INESS APP!

However there will always be
gaps in what is needed and Monitoring Qutward

what is delivered Corporaie Facing
Apps Toals
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GAD Works To Fulfill The Remaining Needs

« Grid Applications Development (GAD)
reports to Business as opposed to IT o

e 4.5 person group Website 1o
» Work directly with engineers and operators
» |terative approach to deliveries
« Example tools
— Report (Excel) management
— User-developed-application monitoring Corporate
— And now, OSlsoft-related applications =

Grid Management Tools

Monitoring
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Asset Framework
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Developing Asset Framework: Foundational Work

A well-crafted and accurate Asset

Framework model is key to ERCOT's
current and future successes.

7 Hements

== Event Frames

1] Library

ez Unit of Measure

44 Contacts

% Management
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Initial Asset Framework Buildout

« ERCOT began working on the Asset Framework model in
2015

 First activities were to attend the “Building Pl System
Assets and Analytics™ training in Houston

« Had to design model which “fit” into existing Pl tag
structure

— Not all devices had the same tags

— Creating template hierarchies was key to future
success
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Creating the Power Systems Model

« ERCOT's grid model is maintained by the “Market
Participants”

« Changes are submitted with an effective date
A new model is created every week

Market Grid Model Gr|d$elllz;1blllty
Participants Management Tool 0015
% ) ' XML
Model Files Grid Market Tools

N
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AF Data Is Created In The Weekly Model Build Process

Asset Framework
Model Data

M-al-'ket Grid Model
Participants Management Tool
>

« Piggyback on the model build process

 An XML file containing assets is created for
each model

\‘ T ———

N\
ﬂ OSlSOft AUSTIN REGIONAL SEMINAR 2017

XML
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F AdhocMotificationElements

-8 [ Alarms

-8 (3 Applications

~I (51 Corp_PI_Prod ModuleDB
{4 7 Dashboards

4 3 ERCOT System

| F Globals
-4_5_Heartheat

-

ﬁ

Model

- [ Counties

- [ DCTies

- @ GTCs

- [ Lines

- [ LoadResources
- (@ Loads

- [J LoadZones

- B Q5Es

- [ SeriesCompensators
- (3 Shunts

- [ SolarRegionsz

- 6 5PS

- [J Substations

- ) TDSPs

- (G Transformers

- G Units

- [ WeatherZones
- ﬁ WindR eqgions

&) TDSP Load shed

“Hand
Crafted”

“Model
Driven”
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Loading “Model-Driven” Assets

S (5 Model
. . . (F Counties
« Removing and then importing the i () DCTies
“Model” section takes too long -
— Calculations are down during this - (J LoadResources
time - (3 Loads
. iJ LoadZones
« Developed scripts to create an - () QSEs
iIncremental AF model file :g SeriesCompensators
- Utilize Extended Properties to capture - ( SolarRegions
renames - @ SPS
@ ” (- @ Substations
* AF model "guaranteed” to match G- (5 TDSPs
source systems B (§ Transformers
: . : [ () Units
— Calculations and displays driven by - 6 WeatherZones
these assets stay up-to-date il ) WindRegions
i /R ® &
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Same Element Is Accessible Through Multiple Hierarchies

« Allows for easier user navigation
« Key to providing new aggregate calculations
« Allows displays to be “model driven” by different hierarchies
;= Counties . .
E- ( Units - (P Travis - & Substations Sl [ QS5Es
G- ( ACACIA | G- P ADVANCE L Ef <Previous> [l ( ERCCRE
(G AEEC G- 5P COMMON - [ DECATUR 5 G QAEN
E- ( DCTM G- &GP DAFFIN - (5 DECKER T & @ Boones
() DDPEC - DECH_ER - (F Lines :
; - (G Lines = = [ DECKER
= & DECKER £ Loads g Lnéds £ DPGL
----- = oPG1 B 69 o =
..... e e ||| 3
...... ﬁ DPGT 1 DPG2 Iﬁ _
______ ﬁ DPGT_E Iﬁ DPGT 1 Iﬁ DF"GT_I ﬂ DF'GT_E
...... = DPGT_E'r e 5 DPGT_2 ~r ) DPGT_2 b S DPGT_3
_______ 5 DPGT 4 e B3 DPGT_3 s &P DPGT_3 te B DPGT_4
------ ¥ DPGT_4 ﬁ DPCT 4

——

o v
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Asset Framework — ERCOT Takeaways

 Invest the time to carefully design
your templates, analyses, and

hierarchies.
* A programmatic approach to

maintaining the AF model is a must

« Take advantage of existing
modeling tools wherever possible

T )
WSUWEQONAL SEMINAR 2017

EI ﬁ Equipment
. = (§ Generating Unit

(54 Block Load Transfer Unit
§, Generating Unit (Basic)
------ (£, Generating Unit (Jointy Owned)
EI (& Solar Unit (Basic)
t e [ Solar JOU Aggregation
o (g Solar Unit (Full

EI (& Wind Unit {Basic)
i b (G Wind JOU Aggregation

| - (g Wind Unit (Full)
e (3 Wind Unit (Jointly Owned)
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Future AF Plans: Converting Operations...

(=1
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...T0 Planning

169 MW 245 Mwy

» Familiar naming
conventions

* Aggregate load and unit
values

 More customers! noe B '

653 MW
284 Mvar 0 Mvar

b
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Data Integration
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Original Data Source: Energy Management System

101 MW + 138 MW
22 MVAR + 14 MVAR
103 MVA 139 MVA

HL 961 CB HL_972 CB

Lﬂ OSlsoft. AUSTIN REGIONAL SEMINAR 2017

Grid Reliability
Tools

(Energy Management System)

Flows from Units, Transformers,
Lines, etc.

Status of breakers and switches

Field telemetry updating every 4-10
seconds

Estimator values updating every 5
minutes

Tools could only show EMS data

© Copyright 2017 OSlsoft, LLC



If the Report Needs More Than PI...

« Excel spreadsheets! i M e . Mcioirie o i
— Combines Oracle and Pl '
data

— Ugly

CemmmmemmeMegawatts--———~>

« |T reporting tools?
— Potential for ~8 hour lag
— Unacceptable staleness

/\‘\o- &

& & 3
o' S e
& < W

Wind Forecast t Load Forecas t Available Capacity Committed Capacity Temperature

7-Day Outlook Report
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There are More

Forecasted vs. Actual Load [
2000
1600
Estimated Reliability Margin

1400

3 -

=

1200

| =9

1000 Fiata

800 [

1
500

§ ¥ & > | e

3 a N e g
|, | n ol

e P| | 0@0] s Forecasted Load -E s Forecasted Load - E1 s S

Rio Grande Valley Outlook Report | .+« o & = o o 0 o o oo 0 0 0 oo oo 0 0 b e
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...and More

ercot=> S
Reliability Coordinator Report
FEILEIT
‘Weather Information:
Austin Brownsville Corpus Christi Dallas Houst Odessa San Antoni
High: 80 83 81 81 77 79 81
Low: 43 57 49 45 46 45 48
Conditions: Sunny Partly Cloudy Partly Cloudy Sunny Partly Cloudy Sunny Partly Cloudy

ERCOT RC Footprint Load Data:

All Time Summer Peak MW - 08/11/16

All-Time Winter Peak MW - 01/06/17

Fall Seasonal Peak MW

Projected Peak MW

Projected Peak Hour

Previous Day Actual MW

ERCOT RC Net Interchange at Peak Hour Data:

Peak Hour |

Interchange MW ‘

ERCOT RC Transmission Line Qutages:

1

ERCOT Footprint Generation MW Totals:

(Line Segments}

Scheduled Outage (MW Total)

Forced Qutage (MW Total)

Total MW

ERCOT Projected MW Reserves Data:

Required MW

Projected MW

Meet Requirement

Lﬂ OSlsoft. AUSTIN REGIONAL SEMINAR 2017
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...and More

1002502017 || 1 || P 28691
1002502017 || 2 | |00 | s =T TRl O 27504 | 27678 27475 | 27504 || 27075 | 27547
10/252017 | 3 ][ A% || Sy g . " B 27149 27074 27090 27149 27138 27150
100252017 | 4 || ST TG 4l L ML 26969 | 27085 26916 26969 27067 26987
10/25/2017] 5 | 1= [=m =4 mE r = 27723 | 27850 27675 | 27724 27776 27743
0252017 || 6 || Rl | G | e e X faliE 20497 | 29722 20445 | 29497 29056 20512
10/262017 ] 7 || L=l == | [ [t 32756 | 32002 32783 | 32756 32650 32867
100252017 | 8 || Feld  pemies e | el e 1= 34455 | 34893 34350 34455 34439 34446
10/25/2017 | © | Fw k=i e i ("] 34007 | 34778 34253 | 34087 35239 34331
10/252017 10| P08 | =58 TSY e =g Bt 35060 || 24272 35158 | 35070 34763 35220
10262017 11 o=l s = = 34068 | 34230 35250 | 34968 340930 35342
102572017 |12 ]| B | Tt L L] 35139 35014 35255 35139 35101 35334
10/25/2017 |13 || #o=d s = [ irm 38557 | 35710 35340 | 35557 35477 35421
10/25/2017 || 15 | = | 37452 | 37845 37149 | 37452 36485 37263
10/25/2017 iy et - b o 38900 39054 37981 38900 36835 38243
10/25/2017 il | ol [~ = 1= 40032 | 39958 38528 | 40032 37580 39072
10/25/2017 P S i 5 e 30951 || 39483 38513 | 39951 37804 39090
10/25/2017 "- HEE. 30068 | 38662 37778 | 39068 37192 38571
10/25/2017 [y (T 39826 | 39033 38672 || 39826 38090 38980
10/25/2017 e P 39061 | 38171 37940 | 39061 37618 38262
10/25/2017 = 37080 || 36330 36213 | 37080 36159 36310
10/25/2017 |2 | 34642 || 33620 33511 34642 33550 33599
10/25/2017 (1 * 31998 || 30064 30869 | 31998 30896 30736
10/26/2017 | 1 §i TE || AR 28368 | 28938 28776 || z98a7 28868 28424
10/26/2017 || 2 | (s || w0 = | e |l L 27787 | 27913 27655 | 28764 27787 27326
102602017 3 || SO0) | = | S L) &= | o= == | T 27600 | 27215 26038 | 283sz 27609 26744
/ N
Do /. /o ® «
EﬂONAL SEMINAR 2017 h E © Copyright 2017 OSlsoft, LLC




Replacing Excel in the Control Room

« 2018 goal is to reduce the amount of Excel in the Control
Room

 To do so we need a tool which can:
— Integrate disparate data sources
* Pl System data
* Oracle data
 Static data
— Create decent charts and tables

—~——\ e ; = ‘
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First Step in Data Integration: Asset Framework

Asset Framework

Grid Reliability
Tools > PI
(Energy Management System) M
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New Data Sources: Oracle Data Via Table Queries

Grid Market Tools Asset Framework
e M e S e Table Queries
Grid Reliability [—"
Tools E
(Energy Management System)

Oracle J

Oracle
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Table Queries

* Query source database at a regular interval
* Bring results into an Asset using table lookups
« Write results to a Pl tag using analytics

* First time we were able to historize Market-sourced
iInformation in PI

Bl B% | F 5CED GTBD Manual Offset 0 MW

Periodic Analysis

- l =| SCED GTBD Manual Offset Table Lookup 0 MW

Na ‘?
_‘ éopyright 2017 OSlsoft, LLC
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New Data Sources: Oracle to Pl Tag

Grid Market Tools

(Market Management System)

Asset Framework

Grid Reliability

Tools

(Energy Management System)

Table Queries

< >

[

Oracle

> RDBMS-PI |

=

Oracle

_
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RDBMS-PI: Put Query Results into Pl

« Multiple values can be written to the same tag
« First time we introduced future data on a single tag

TAGTIME

TAGNAME

TAGVALUE

TAGSTATUS

-

10/23/2017 2:00:00 PM

1RDB.MTLF.ERCOT_A3

41048.796875

10/23/2017 3:00:00 PM

1RDB.MTLF.ERCOT_A3

42597.29296875

10/23/2017 4:00:00 FM

1RDB.MTLF.ERCOT_A3

43685.76171875

10/23/2017 5:00:00 FM

1RDB.MTLF.ERCOT_A3

42881.88671875

10/23/2017 6:00:00 PM

1RDB.MTLF.ERCOT_A3

41731.21875

10/23/2017 7:00:00 FM

1RDB.MTLF.ERCOT_A3

41715.26953125

10/23/2017 8:00:00 PM

1RDB.MTLF.ERCOT_A3

40378.53515625

10/23/2017 9:00:00 PM

1RDB.MTLF.ERCOT_A3

38071.1484375

10/23/2017 10:00:00 PM

1RDB.MTLF.ERCOT_A3

35148.26171875

10/23/2017 11:00:00 PM

1RDB.MTLF.ERCOT_A3

32278.478515625

10/24/2017

1RDB.MTLF.ERCOT_A3

30033.76953125

10/24/2017 1:00:00 AM

1RDB.MTLF.ERCOT_A3

28763.546875

10/24/2017 2:00:00 AM

1RDB.MTLF.ERCOT_A3

27814.41015625

10/24/2017 3:00:00 AM

1RDB.MTLF.ERCOT_A3

27392.013671875

10/24/2017 4:00:00 AM

1RDB.MTLF.ERCOT_A3

27734.06640625

10/24/2017 5:00:00 AM

1RDB.MTLF.ERCOT_A3

29219.64453125

e T e R e o e o = o e o R e e [ e R = =]

Query Results
<

.4
Syﬁ@“REGIONAL SEMINAR 2017
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~ Written to Tag

S
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Combining Future and Historical Data

4+ Past Future >
Plot-0

42000
40000
38000
36000
AL

2000

30000

=3000

25 LR
24000
4/6/2017 12:00:00 AM ¥ = 148days -Am .U AFFI2017 11:36:19 AM

ERCOT System Load

T —g = , W% o 7 o
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Starting the Transition: Valley Outlook Replacement

e_rcar Curtailment ~ Forecast = Valley Forecast RRS Units | i repamerend. Ui 30, TET T 330 bk Pl (@] ¥ Feedback b 4

Valley Forecast

Reliability Margin (528_8) Rehiability Margin (Forecast)

(‘ OSlsoft. AUSTIN REGIONAL SEMINAR 2017 © Copyright 2017 OSlsoft, LLC



Data Integration: ERCOT Takeaways
 Integrating external data into the Pl System is easy with
Table Queries and RDBMS

« Table Queries are useful for lookup attributes or single
values

« RDBMS is a great tool for incorporating future forecasts
Into PI

ster

N

s e 4
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(Fast) Prototyping
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Custom Development In Core Applications
BN

« ERCOT creates custom code and
calculations for the Reliability and Market
applications

« 6 major releases a year

« Changes to these systems often have a lead time of 5- 6
months

» Fixing oversights and tweaking calculations can extend
projects/enhancements unnecessarily

* Missed requirements are not found until implementation
starts

L
- éqpyright 2017 OSlsoft, LLC
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Asset Framework For Prototyping

Due to the carefully created AF structure we can very
rapidly create analyses and prototype solutions

GAD’s changes do not have a long lead time like the core
applications

— AF model/calculations are updated weekly.

Calculations “hide” is AF instead of the changing the core
applications.

AF Is able to use and combine different data sources

(. - .-
Copyright 2017 OSlsoft, LLC
= . .



Prototyping New Tools: Reliability Risk Desk

* In 2015 ERCOT determined a new
desk, the Reliability Risk Desk, was
needed

« Main goal is to manage more-
infrequent but potentially severe risks |

— Inertia, Renewable ramping
events, forecast errors

* New desks require new tools!

@ OSlsoft. AUSTIN REGIONAL SEMINAR 2017 © Copyright 2017 OSlsoft, LLC



New Desk = New Requirements

* New Calculations
— Example: Curtailed MWs for Wind and Solar Units

Max Output——p

MW Output

2:00 pm 230 pm 3:.00 pm 330 pm 4:00 pm 430 pm 5:00 pm 530 pm G:00 pm

(;,_; y
Copyright 2017 OSlsoft, LLC
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New Desk = New Requirements g

 New Wind Regions
— Different geographical
regions behave differently.

— Need aggregated values
for each region.

LI P —— - v _"? :
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New Desk = New Requirements

 New Data Sources
— Forecast and Future Operating Plans do not exist in EMS.

Forecast Data

Energy
<> e Management
System

\/
Operating Data

(ﬂ OSlsoft. AUSTIN REGIONAL SEMINAR 2017 ' © Copyright 2017 OSlsoft, LLC



Renewables Templates Allowed For Focused Implementation

* Fully modeled representation of Solar and Wind Units

EI ﬁ Equipment

= f Generating Unit
: (5§, Block Load Transfer Unit

(5§ Generating Unit (Basic)
o & Generating Unit (Jointy Owned)
EI ﬂ Solar Unit (Basic)
' e O Solar JOU Aggregation
- Solar Unit (Full)

EI ﬂ Wind Unit (Basic)
: t-- (O Wind JOU Aggregation
- g Wind Unit (Full)

- 4 Wind Unit (Jointy Owned)

——
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New AF Calculations Only Applied to Desired Units

« (Generating unit assets define complex analyses
* Results are written to Pl and rolled up for high-level view

« Example: curtailed generation calculates how much
wind/solar was “held back” due to a constraint on the grid

Mame Expression Walue Cutput Attribute
Curtailment Max{'HSL' - ‘MW", @) 0 Map

LastSBaH Prevval('SBBH', '*-5m') 1 Map

LastRST PrevWal({'RST', "*-5m") ON Map
WasCurtailed Mot Badval(LastSBBH) And Mot Badval(LastRST) And LastSBBH And LastRST <> "ONTEST" True Map
IsCurtailed Mot Badval('SBEH')} And Not BadVal('RST') And 'SBBH' and 'RST' <> "ONTEST" True Map

Result If IsCurtailed Or WasCurtailed Then Curtailment Else @ 0 CurtailedMW

\
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New AF Hierarchies Modeled With AF

= (F Wind Regions
= (F Coastal
; - g Aransas
- g Brazoria
- g# Calhoun
- g Cameron

« Texas counties grouped into “wind
regions” with common meteorological
characteristics

* Rollup analyses to county and wind
levels for key quantities:
- &9 REDFISH

— Wind/solar generation and HSL
— Curtailed wind/solar generation 13 oo

- i Kenedy

- g Kleberg

- @ Matagorda

- g Mueces

- g Refugio

- &@ San Patricio
r’ Willacy

H-- g LASPULGA
- &7 RAYMNDZ2
- G RAYMOND1

— Number of turbines on 8 W

- [ East
L1,

Lo &5 M iobmm




Rollup Analyses with OLEDB Queries

 OLEDB queries used for more complicated rollups
« Useful when history/backfilling is not needed
* Allows multi-level rollups with less “clutter”

(= [ Wind Reqions

5 [ o EEE
i z Poom

oas
P e £l Aranesa

- | &F COP_HsL 4.4 MW = { s B ‘ & COP_HsL 9.7 MW
=1 FutureHourd 4.4 My Pl @ ] FutureHourd 79.7 MW
[=] FutureHour1 4,8 MW OLED ] [=] FutureHour1 F7 MW
=] FutureHour2 7.3MW 5] =] FutureHour2 ga.2mw
=] FutureHour3 7.5 MW ] (=] FutureHour3 83 Mw
=] FutureHour4 8.3 MW ] [Z] FutureHour4 138.6 MW
=] FutureHourS 10.5 MW B =] FutureHours 170 Mw
=] FutureHours 10,3 MW o] =] FutureHours 195,5 MW
=] FutureHour7 10,6 MW " =1 EurhraHaor T 247 4
| o

N

Q',

™
4 SL i |%
R

\ ) -
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Overview Page: Renewable Forecast vs. Planned Output

Panhandle Wind ERCOT Solar

m:-’d T B

16:00 26. Oct 08:00 16:00 27. Ot

West Wind

16:00

South Wind

Coastal wind

g A e ———

=
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Coastal Wind Drill Down Display: Renewable Forecast vs. Planned Output

Coastal Wind

rn.—_—_—%m

20:00 27 0t 04:00 08:00 12:00 16:00 20:00

— COP(S11.6 MW) — MSL(507.2 MW) -- Future COP (1413.0 MW [max]) -- Forecast (14325 MW [max])

(‘ OSlsoft. AUSTIN REGIONAL SEMINAR 2017 © Copyright 2017 OSlsoft, LLC



Future Prototyping Plans: Reactive Power Displays

* In 2018 we will start work on Dynamic Reactive Power

displays

ERCOT - Total Reactive Reserves

ERCOT - Generator Reactive Reserves

Eq"f\\_‘_/\\“_/_____‘

ERCOT — Static Reactive Reserves

COAST - Generator Reactive Reserves

EQHM‘_/——__‘

N

(@ 0Slsoft. AUSTIN REGIONAL SEMINAR 2017
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Prototyping in AF: ERCOT Takeaways Eaatasaeass

e \-'_‘u-r\..-u-"‘h""_'““‘l."{._rﬂ.‘

* Reduces implementation time in “core” systems

— Less rework
— Requirements are in the prototype

« Easier to integrate new data sources for new
calculations

« Testing “core” deliverables easier against
prototypes

B O N !_'l--'—l"\q:'_‘h‘u-"l-‘
iy

A fh"’-nﬂ e )] .-1. AL
I
_,~.rLu'“'"" 3
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Control Room Visualizations

- e N\ w N/ &_ & — o
. o d ) ’ (\ e o) Vol O
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Not Too Long Ago...Excel and EMS Displays

(‘ OSlsoft. AUSTIN REGIONAL SEMINAR 2017 © Copyright 2017 OSlsoft, LLC



Another View

(ﬂ OSIsoft; AUSTIN REGIONAL SEMINAR 2017 © Copyright 2017 OSIsoft, LLC
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Pushing the Limits of Excel

'WIND TOTAL
WIND WEST
WIND OTHER

Forced
Maintenance
Planned
Derate

Total Outages

PUN
STEEL MILLS

PRC
HASL-GEN
HDL-GEN

OUTAGES IN LAST 15 MINS]

CURRLF 36871
PEAKLF 41900 ENERGY EMERGENCY ALERT INACTIVE
PEAK HR EMERGENCY BASE POINTS INACTIVE




Slowly Removed Excel

A B [ D E F G H I J K L M N o P Q
:
e | GENERATOR LMP |
4 [tasTscep  110/19/2017 2:30:10Pm | [system Lambda 26.82]
5
& 52,000 .
7 51,000 [ DC S 10 / EXP W-N ToaN/A T #N/A
8 -$500 DC L 82 /EXP N-H 1903 / 3237
9 -$100 L DC R 50 / EXP VALIMP 678 /1364
10 -850 DC N 0 /IMP
1 -§25 DC E 0 /IMP WIND TOTAL 5255
12 -$10 TOTAL 142 /EXP WIND WEST 2519
13 s0 WIND OTHER 2736
14 = X:J\_x\
15 3 - Forced 6382
16 30 30 Maintenance 398
7 » 0] 30 = Planned 13666
18 Derate 1575
19 30| 30 |30 30 [ 30 En Total Outages 22021
20
2 = 2|20 = A 3 PUN GEN 2759
2 a0 | 30 0] 20 o STEEL MILLS 209
23 0
24 30
: . - (s /
27 - 0
30

28 e
29 30 25 30
30 2 —/ » 30 30
31 Ji 30
3z PRC 3218 0 |30 = £
33 HASL-GEN 2815 PN
34 HDL-GEN 1387 =
35 0
36 REGUP 0 /225 0 E NG UNDOC OUTAGES  INLAST 15 MINS
37 REGDN 14 /161
38 RRS 0 /2482
39 NSPIN 0 /1545 % =
40
4 ACT LOAD 44842 CURRLF 36871 E

ACT GEN 44984 PEAKLF 41900 ENERGY EMERGENCY ALERT INACTIVE

FREQ 60.017 PEAK HR 8:00 EMERGENCY BASE POINTS INACTIVE
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Transitioned From Excel To ProcessBook

The most visible use of the Pl System in on the Control Room wallboard
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Basic ProcessBook Framework

« All displays are located within a
single ProcessBook file

— 60 MB file

— 132 unique displays

— Easy to share “global”
Datasets between displays

* QOperators “share” a read-only

copy

« Same file can be used in the
non-Secure network by using a
Server Alias

uepy

5

wall Displays

MP Map

aster System Alarms Display
eq-Load-PRC Graphs Display
Barchart

OL/GTCs Loading
Sequence Monitor

alley Dasl hboad

S Display Prep

pen Displays

;”3"

E

e|dsiq pe|ll !eogqyseq

E.

=4
e
@
@
Bz IR
=
ﬁé
e
=)

<
°s

SI] ||BjA DBPIA UOIIES

or-3
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Basic ProcessBook Framework

* Displays use a combination of MultiState and VBA logic to
highlight issues

 Significant amount of code

used to keep text aligned _
* Heavy use of error protection

to handle failovers ‘ Basecase Voltage 4 \
» 37 separate “deployments” in _

2017 (through October)
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Wallboard Display - Alarms

Alarm display spans across middle of Wallboard and is divided by Operator role

ercot - System Alarms Display Last Updated: 10/24/2017 13:07:15

ercot = System Alarms Display Last Updated: 10/24/2017 13:06:43

PRC Energy Emergency Alert Inactive

GEN-LDL

Unsolved Contingencies 0f | SE 00:04:12| |RTCA 00:03:15
HDL-GEN

Basecase Thermal N-H Rel Margin 1637 MW | | VSAT 00:07:07
HASL-LD RMP

Basecase Voltage POMELO Limit: 9999 MW | | SSR None Detected
Time Error

Basecase Angle REDTAP Limit: 9999 MW | |VSS 00:03:12
CPS1 (1-hr Avg)

Post Contingency Angle Valley Import Limit: VSAT | | TO ICCP Normal

TCM Active Constraints ZO_AJO Limit: 9999 MW | | Dynamic Rtgs write to SCADA

(‘ OSlsoft. AUSTIN REGIONAL SEMINAR 2017 © Copyright 2017 OSlsoft, LLC



Desktop Tools: Main Operator Dashboard

Load
24-hr Ld Delta
Proj Ld Ramp

RRS: Normal
Expected: 2480 MW

44878 MW
3739 MW
30 MW/min

00:02:32

EEA: Inactive VSAT

46000
41000

36000

31000 -
26000

Ld Delta Interval (Days):

d@234567
: STLF 30 Min Internal

in Use

STLF
GTBD Offset
DC Ties

1:00

15:00 23:00 DC S 10 E,‘.P))

Gen

F Fuel 15696 33 u
Gas

Cogen 19[}03 42“
Wind 5691 13%

45020 MW

Nuclear 3844
Hydro 65
Steam 12
Solar 670

DCL
DCR
DCN

82er)
50 exP

Total Wind

5691

West 2819
Panhandle 1923
North 215

4000‘

!

N
\ i

Coastal 233

South 501 | Scheduled

Delta

11:00

14:30

Frequency

601
60.0

Taylor: 60.013 HZ
Bastrop: 60.013 HZ

00:02:06 SCED

VSS SSR

INERTIA EMBP

Additional Details (for wide monitors)

Valley H

‘ (Lines/Gen)

Valle
Graphg

|

Coastal Wind

2383

1500]
1000}

0

300

12:00 &, e 1330 1400 1430

BlndlngINon Blndlng [1]

PUNs
Total 2765
Steel 208

Lot gy, anam

Regulation

14:30 GEN-LDL

N

HDL-GEN
HASL-GEN
HASL-LD RMP
Reg Up

Reg Dn

RRS

3231 MW

NSPIN
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Basecase Status

w2 |7 |27 |,

Unsolved Ctgs 0
Branch Violations 0
Voltage Violations 0
Time Error 0.05

7 | a7
7 | 7 27

27 |27
7 gL

1137

500

0

19%

250‘
EUU‘

100|

11:00

11:30

12:00 B e O 1330 14:00 14:30

Onhna
Generauon

=$2000 -510 - 50
$1000 - 52000 -525 - 510
$500 - $1000 -550 - -525
$100 - $500 -5100 - -$50
$50 - 5100 -5500 —-$100

$25 - $50 -5$1000 - -$500
510 - 525 <-$1000
$0-$10

Panhandle Wind

4197
3000
2000

46%

2000|
1YUU‘
1EUU‘

1100]

1923 MW

14:00 14:30

12:00 W=, o 13:30

Online (ORDC)
Offline (ORDC)

0.00
0.00

South Wind

2475
1500
1000

20%

700
600

500
400

501 MW

12:00 B E A > 1330 14:00 1430

Lambda

30|

26.82 $/MWH

11:00 11:30 12:30 13:30 1430

Last Updated- 14:35:03

West Wind

11019

5000

0

26%

6600
4500

3500
2500

2819 MW

12:00 = e T 1330 1400 1430
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Next Steps: Transitioning Beyond ProcessBook

* ProcessBook does not natively work with AF
« Cannot fully utilize the AF model

— For example: Have to create a separate display for each County in the
state.

« Maintenance is difficult
— Source control is hard
— Layout is done by hand as opposed to programmatically

Hauston | 18.16 ‘AEI--JSQQ W

lorth 23
South 19.1
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Transitioning to ERCOT’s OpsTools Framework

er cof Curtailment - Forecast ~ Valley Forecast RRS Units Last request: Oct 24, 2017 2:48:40 PM C] %4 Feedback x

Curtailment Summary Forecast Summary RRS Inertia Analysis Real-Time Units

|

Valley Forecast
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What is The OpsTools Framework

 Framework to:
— Create browser-based dashboards

— Use the Pl WebAPI to access the AF
model and Pl data

— Utilize the best-of-breed technologies
« Angular
« Highcharts
* Bootstrap

HIGHCHARTS

R ?,
_‘ éopyright 2017 OSlsoft, LLC
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Benefits of The OpsTools Framework

Easier deployment

— Everyone uses the same version

— No software installs (besides the browser)

* More powerful presentation-layer capabillities

Pl Web API allows for “querying” of AF data

The same display can be used for many different contexts
Larger talent pool




Reliability Risk Desk: Curtailment Display

Panhandle Wind (63%)

03:00 06:00

West Wind (53%)

27.0a 03:00 06:00

North Wind (70%, ©*)

03:00 06:00

South Wind (84%)

03:00 06:00

Coastal Wind (23%)

09:00

12:00

1600

® 26632 MW
0.0 MW
1789

@ 5798.7 MW
0.0 MW
5521

Double+Click *

® 5594 MW
0.0 MW
790

OSlsoft. AUSTIN REGIONAL SEMINAR 2017

ERCOT Wind (56%)

ERCOT Solar (78%,

= [ WindRegions

i Coastal
East
Houston
Morth
Panhandle
South
West

L o X

QERLLRY

E ol UG o] BRI o EEEY S EER Y BT ) P

© Copyright 2017 OSlsoft, LLC



ERCOT Solar (80%,

B

ERCOT Solar (80%, 1)

03:00 12:00

Double-clicking on the Solar chart

22:00 27.0ct 02:00 04:00 06:00

@ Solar Generation (862.2 MW) Curtailed Generation (42.3 MW)

Unit ¢ RST MW BPDev HSLDev  Temperature  Wind Speed

W stale? B stale? W stale?

8

99

Takes you to a details page of Solar e
resources o e
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Panhandle Wind (63%) ERCOT Wind (569%)

S 2 o

#of Turbines On
#of Turbines On

27.0a 03:00 06:00 27.0ct 03:00 06:00

West Wind (53%) ERCOT Solar (78%,

# of Turbines On

27.0a 03:00

North Wind (709%,

S
H
H

<

2

27.0ct 03:00 06:00 &5 Tses

South Wind (84%) 592|538|490] 120|264

[433| 7 |22a|716

168335( 82

# of Turbines On

27.0ct 03:00 06:00

Coastal Wind (23%)

- TU——_— _e=a Double-Click

790

# of Turbines On
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North\ CountyXYZ

# of Turbines On

Double-clicking on
the County

20:00 22:00 27. 0t 02:00 04:00 06:00

® MW (94.5 MW) Curtailed Generation (96.1 MW) # of Turbines On (87)

Curtailed AVR  QSE Station 4+ |IRRGroup Unit4+ RST MW BPDev HSLDev  Temperature  Wind Speed

| ] | ] B stale? B stale? stale?

Brings up a county Double-Click

display with
Resources

(‘ OSlsoft. AUSTIN REGIONAL SEMINAR 2017 © Copyright 2017 OSlsoft, LLC



Station: ¥ ' Unit; NS

Double-clicking on
the Sparkline

Friday, Oct 27, 12:55:10-12:55:19
* MW: 0.0
SCBP: 0.0

AT » H5L: 0.0

_won —swoe —usaso
Brings up a more

detailed view of the

Resource
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All Drill Down Capabilities

Panhandle Wind (35%)

02:00 04:00

© MW (1478.6 MW) Curtailed Generation (0.0 MW) # of Turbines On (1559)

IRR Group Unit RST MW  BPDev HSLDev Temperature Wind Speed
W stale? W stale? W stale?
48 ¥ I )5 N 21 mph
45 -3 ; .0°* 47 mph
20 -4 X 5" ¥ 8mph
¥ 19mph
“«0mph
+0mph
2 0mph

A0mph

©
o
]
]
]
o
]
©
]
o

K. 11 mph

Lﬂ OSlsoft. AUSTIN REGIONAL SEMINAR 2017

X 11mph

Follow the AF Hierarchy

+ |-

S ) N e [ e

= ﬁ] WindRegions

(7 Coastal

- [l East

~ [ Houston
~ [ Morth

: |f[] Panhandle

|{._-|:_[] CountyXYZ

Iﬁl Substation123
-~ [J] Capacitors

H-- [ Lines

+ - [ Loads

= I & Units
...... @ IL'I'JIIHD

- & LHORN_N

E] TULECHYM
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Longest Living Spreadsheet at ER . Real Time Values

[ estern Zone Total generation 3736 GTC 0.5 h Panhandle WIND 1413
QECCS CT11 154 |PBSES_CT1 0 0 |ECEC &1 0 |OKLA 0 |Avail QSGen 910| LAREDD 321 3% 9999| ASTRA 130 [MIAMA_G1 30 [LHORM_UNTZ 55
QECCS_CT12 147 |PBSES_CT2 [l MGSES_CT2 0 |ECEC G2 o o N_TO_H 1188 8% J1256|BRISCOE S |MIAM1_G2 23 |MARIAH_NORTE1 40
OECCS_CT21 Y 151 |PBSES_CT3 0 0 0 PNHNDL 1400 16% 3065|COTPLNS_CO HRFOWIND_G 54 |WARIAH_NORTEZ] 20
OECCS_CT22 1 PBSES_CT4 [l MGSES_CT4 0 [SOLARA_UN1 105 [CARBN [ POMELO 6.1 0% HRFDWIND_V 73
OECCS_UN1 1 PBSES_CTS 0 0 [LASSO 41 LMESASLR 85 REDTAP 254 0% HRFD_JRDA T4
OECCS_UNMZ 157 0 |MGSES_CT6 | 0 |AFEC ANTLP_1 0 |QALSWGT1 0 |North DC Tie VALIMP 14 10% HRFD_JRD2 80 PH1_UNIT1 9
920 [FLCNS_UT1 0 |AFEC ANTLP_2 0 |QALSW GT2 0 |DCTHGT 1 0 |70 &0 341 0% LHORN_UNT1 55 PH1_UNIT2 12
BOOTLEG_UNM1| @ [FLCNS_UTZ 0 [AEEC ANTLP 3 0 |QALSW STG1 0 GRAND GV1B 0 PHZ_UNIT1 9
HOVEY_UNT1 20 |FLCNS_UT3 0 [AFECELK 1 0 |QALSW GT3 0 PHZ_UNIT2 9
HOVEY_UNT2 L] 0 [AFECELK 2 0 |QALSW GT4 0 Western WIND (cont) ROUTE_68 55
REROCK_UNT1 | 71 |ACACIA UNIT_| 0 |AEECELK 3 0 |QALSW STG2 0 |Keo Sherbino2 | 58 |LnCrk G23 21 |Owf Owf 10 [SRWE1 80 |Sweetwn4 4B 20 |SALTFORK_UNT1 5
REROCK _UNT2 | BT [SIRUS o 0 |Keo_smi 50 [LnCrk GET1 13 |Pc_north Pthri 45 [SRWEZ Sweetwnd & 17 [SALTFORK_UNTZ| 9
KING_NE 13 [LnCrk GET2 9 |Pc_south Pthr2 33 |sPTXi12B Tkwsw Chmp 29 JSPLAINT_WIND1 49
Braz_Wnd 1 42 [Callahan 1 0 |Elb Creek 32 [H_Hollow 1 0 [indlinadale2 24 |KING_NW 17 _[McDid FCW1 10 |Pc_south Pthr3 S5 [StwfT1 b Tkwswi Rosc 0 SPLAINT_WIND2 47
Braz_Wnd 2 20 |Capridge 1 49 [Enas 1 14 [H_Hollow2 1 0 [IndlESS 0 |KING_SE 7 [McDid SBW1 22 |Pyr Pyron1d2 67 [Sw_Mesa Trent 19 JSPLAINZ_WIND21 72
|Buff_Gap 1 5 |Capridge 2 17 |Fluvanna 1 51 |H_Hollow3 1 0 |INDNENR_1 32 ING_SW Mesgcrk WND1 14 r Pyron ESS 0|Swec 1 Ttwec G1 7 JSPLAINZ_WIND22 70
|Buff_Gap2_1 1 _|Capridge 3 37 |Fluvanna 2 HICKMAN 182 0 INDNENR_2 34 |LGD 22 | WMesgcrk WND2 S |[RdCanyon 1 47 |Sweetwnd 1 'Vertigo 36 JSSPURTWO 3
|Buff Gap2_ 2 1 _|Capridgd 4 21 |Goat Goatwind ] 15 [HORSECRK_UN1T 0 |INDNNWP 28 [Lonewol 1 Mozart Wind 6 |Rsnake 1 32 |Sweetwnz 2 'Wec_WecG1 4 |SS3WINDA 4
|Buff_Gap2 7 |Cseci 45 |Goat Goatwind2] HORSECRK_UN1 24 Lonewol 32 Mwec_G1 62 |Rsnake 2 45 |Swestwn2 24 ‘Woodward 1 0 SSIWIND2 5
Bullcrk 1 3 |Csec2 41 |Gpasture H_Holow4 1 0 | [Lonewo 3 6 |Nwinwf1 3 [Salvation 182 0|Sweetwnd 3A ‘Woodward 2 9 JWAKEWE G1 6
[Bullerk 2 5 |Dermott 161 |Gunmin 0 [HWF_1 o | |Lonewolf_G4 7_|Nwi nwf2 4 | Signal Mt 6 3B TOTAL West WIND JWAKEWE G2 84
Indl Inadale1 16 | | NBOHR 0 Sweetwnd 4A7 23 2256
Southern Zone Total generation 11095
South Wind 359 ISDum Wind South West Corpus TSan Antonio W Austin E Austin  Austin Victoria Victoria
Anacacho 9 Jsendero 0 |EAGLE HY1 5§ |INGL_CTG1 0 BUCHANG1 0 JGIDEONG1 0 JAUSTINGT 0 |VICTORGS 0_|STP G1 1315
Baffin 182 10 JTGWT1 &T2 | ZB1|EAGLE_HY2 0 |INGL_CTG2 0 JCALA_JKS1 318 JBUCHANG2 0 JGIDEONGZ 0 JAUSTINGZ 0 |VICTORGE 0 |sTP G2 1311
BORDAS 0 fwhite Tail OJEAGLE_HY3 0 |INGL_STG 0 JCALA_JKS2 0 JBUCHANG3 0 JGIDEONG3 ) o o 2626
BORDAS2 0 5 | GregorylINGL | 0 JCALA _JTD1 168 o 0|5 Austin FORMOSG1,2 0 JCALHOUN1 0 RAS Name %Trip
Bbreeze 182 0 LAREDOG4 0 CALA_JTD2 136 |WIRTZ_G1 0 JwiPoPA_1 0 JGUADG_G1 0 |FORMOSG3,4 0 |CALHOUNZ 0 ALLEN XF 40.7
Camercn Wind LAREDOGS 0 Joxy_cc 0 Jcala Ows1Gl 0 JWRTZ_GZ 0 JWIPOPA_2 0 JGUADG G2 141 |FORMOSGS,8 0 [ BOAVIS 249
Cedro Hill 1 RedGate_AGR4 0 0 _|VISTRON1Z 12 JCALA OWS1GZ 0 0 JWiPOPA_3 0 JGUADG G3 154 |FORMOSGT, 8 0 ESKOTA 23.2
Cedro Hil 2 RedGate_AGRH 0 |ECLIPSE_UNWM1 | 34 JLGE_LGE_GT1 [1] 622 MARSFOGT 0 JWIPOPA_4 0 JGUADG_G4 156 |FORMOSGS,10| 0 HHGT 252
Callahan RedGate_AGR] 0 [HELIOS 95 |LGE_LGE GT2 [1] IBTU\UN_AVRLC“ 122 MARSFOGZ [1] 0 _JGUADG_S5 78 |FORMOSG11,13 0 MBDSW 30.0
Cotton RedGate_AGRI 0 LGE_LGE_STG BRAUN_AVRI_CTZ 117 IMARSFOG3 I Austin GUADG_S6 168 [ MGSES 14030 14
_Hollows 1 0 |FALCONGT ICP BRAUN_AVRI_ST | 145 SDSES_4 284 94 |COLETOG1 626 MGSES 14035 14
i_Hollow GT 2 FALCONG2 CCEC_GP1 128 |BRAUN_VHB1 MARBFAGT SD4SES_S ST3 JRIONOG_C 1 MGSES 6474 12.0
i_Hollows 3 | 57 JValley Area FALCONG3 CCEC_GPZ 118 JBRAUN_VHBZ MARBFAG2 B67_JRIONOG_C 0 |[RAVBURNG1.2 0 MGSES AXFMR3 149
_Hollowr 4 1 26 JDUKE_GT1 150 CCEC_ST1 80 JBRAUN VHB3 [ Austin RIONOG_C Il RAYBURNGT 0 MNSESE 287
Los Vientos 1 26 |DUKE_GT2 154 |FERMI EFLl BRAUN_VHB6CTS INKS_G1 SANHSYD SA 55 JRIONOG_S FIE] RAYBURNGE 0 PBSES 6550 412
Los Vientos 3 7 ﬁLIKE_ST’I 167 NUECESGT 115 0 FSANHSYD 5C 57 [ RAYBURNGS [ PBSES B545_A 35,
Los Vientos 4 5 | Hidalgo 471 |S San Anton NUECESG8 66 _|BRAUN_VHBECT7 0 SANHSYD1 0 JHAYSENG1 0 |RAYBURNG1D 0 namic SCSES 1255_B EE
Los Vientos 5 4 0 |NUECESGS [l BRAUN_VHBGCT! 0 E Austin SANHSYD2 0 JHAYSENGZ 0| 1] RT Proc SCSES 1820_A 5.
MIRASOLE 0.3 NEDIN_G1 0 248 384 |BASTENGT 0 JSANHSYD3 0 JHAYSENG3 0| SIHOUSTON Complete WIRTZ 0.
MIRASOLE | 3.7 |NEDIN_G2 4 0 |B_DAVISG1 0 JLEON_CT1 0 |BASTENGZ 0 JSANHSYD4 0 JHAYSENG4 163 |SCLPC_1 40 DSA
MIRASOLE_MIRZ| 1.5 INEDIN_G3 234 |PEARS_D 0 |B_DAVISGZ 118 JLEON_CT2 0 |BASTENG3 0 JSANHSYDE ) 163 |SCLPC 2 42
0 |B_DAVISG3 85 JLFON_CT3 0 0 JSANHSYD7? 0 JCANYHY 0 |scLpPC 3 40 RTCA
PAP1_J01 B_DAVISG4 85 JLEON_CT4 0 JLOSTPGT1 0 156 SCLPC 4 0
Pena 1 SANMIGL G1 366 248 0 JLOSTPGTZ 0 JDECKER_G1 0 |JWEBBER SOLAR | 28 122
Pena 2 'VALEROG1 0 JOC|_Alamo 32 )1 OSTPST1 0 JDECKER G2 ) DUPV1_G1 o
Pena 3 'VALEROGZ o o P )
REDFISH 1&2 0 DPGT 2 0 Huke Voltages
Sanroman | P 0 AL GENERATION 35843) constraint responsive power CPSES 3547
Santacruz 1 0 DPGT_4 0 JEMS total GEN 356800 0 0 0 STP 357.5
= - - — T — F

Displays generation output in a geographic manner
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Replacing In OpsTools Fra

West: 2,446 MW North: 4,911 MW East: 4,697 MW

S[wnos  sifcorowr @ coua = a5 | unra ot [ o1 B oo 0 G ]
oot~ | (a2l e e | AR = g e wle o R e+ [T
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2 2
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G
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elacResk 75 | o 16037
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Additional Data Available

Hover for more details

Double-click for past data

Lignite Station: BE=EE, Unit: BREEE
EAST

AGAGIA -7 BBSES - &
UNIT_1

AEEC -0
ANTLP 1

] BCATWIND - B
ANTLP 2 i

ANTLF_3 E BFM - 0
ELK_1 ¥ | HYD 5T 0
ELK_2 c

ELK_3 r

BL_BROWN -D
BL_BROWN 0

10:35 10:40 10:45 10:50 10:55 11:00 11:05 11:10 11:15 11:20

— MW (542.1) BP(5265) — HSL(591.0) HASL (591.0) — LASL(232.5) 15L (220.0)
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Color

Far West: 3,068 MW
AGACIA-1

BOOTLEG - 100

BULLCRK - 112

ECEC-0

-
uscees i3]
oozl
[E—

T2 5058

INDNENR - 78

INDNNWE - 42
oo |

- - =

KING_NW - 21 S|

KING_SE - 16

KING_SW-26

OECCS - 643

OWF

PB2SES -0

PG_NORTH -74

PC_SOUTH

QALSW-0

3
g

9 i
& &

SPTX128- 120

o
o

SW_MESA-27

TOSBATT -0

;
8|

WOODWRD2 - 20

NEOHR -0

West: 3,201 MW

e

[mcroro ssar|

Ess $0.0
PYRONt

]
5

AMISTAG2 $1285

3
g
i

H

BUCHANG! 52183
BUCHANG? §21.89
BUCHANG? 52189

BUFF_GAP - 341

£

i HiE
B

GAPRIDGS - 66

RIDGE - 228

CAREN- 10

GHAMPION -22

CsEC - 100
o

DERMOTT - 228

su7z

i
a

=
1527
ENAS -35

FERGGG - 410

FERMI

I

stoar
5

=

an Be Changed: Pricin

East: 5,241 MW

T i

e[ coreins 1o | w1 J_wwowwi-2 | o022 || Diom 17 ]| o] s 52 | _roure -0 ] Swawowrtar] -2 | oo | rcooeno |
a4 corroneL 434 COLA  dse FOWMDI Sues UNT Sust 61 dum ) [T
s owsena s s o s gun @ e oz
suss Yo s U sue wm e sseurTwo - 32+ | N}
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Is .. Filter on various attributes
(contained in the AF model)

North: 4,445 M

Wind Resources
iIn ERCOT
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Visualizations: ERCOT Takeaways

ProcessBook can take you a long way

Transition to browser-based displays to stay current

— |E 11 is slow

— Chrome is not

AF provides a centralized location for all display data
Utilize your AF hierarchy to allow for different data “slices”




Using the Pl System to monitor the
ERCOT Interconnection

COMPANY and GOAL

ERCOT is using AF, ProcessBook, and the
WeDbAPI to help Operators visualize and

diagnose events on the electric grid ercor%

h 4
CHALLENGE SOLUTION RESULTS
Data spread across different ERCOT integrated the ERCOT can replace old
systems and technologies } different datasets using } displays and tools with
did not allow for a cohesive Asset Framework Asset Framework-driven
display approach displays
» Excel was constantly being used » Market, Modeling, and EMS data  Excel tools are being replaced and
to “integrate” the different systems located in a single system retired from the Control Room
* Used Table Queries, RDBMS-Int,  Higher quality displays have never
and Pl OLEDB to gather the data been easier to create
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Contact Information

Joel Koepke

Joel.Koepke@ercot.com

Supervisor, Grid Applications
Development

Electric Reliability Council of Texas



mailto:Joel.Koepke@ercot.com

Questions

Please wait for the
microphone before asking
your questions

State your
name & company
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Please don’t forget to...

complete the Post
Event Survey
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