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[ERCOT AFAHAME]
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- AHAE7.7GW Alaf), 7F2=(0.4GW Al9F) 57 Ak 2H2:(0.1GW) (20 71%)
« ERCOT 0|58 & W7y 822 1227/MW(E 2 : 1,153, 2 : 55 7|El : 685)
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= Natural Gas
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T Fti+2Mw) | EEEH | SHMR | EHYY M
ERCOT 74,328 710 7173 1,967 6,717
(EH)KPX 89,091 437 2,561 4,090 3,269
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Day Ahead Operations
QSE Activity:
Submit DAM QSE Activity:
Offers & Bids, Update COP, QSE Activity:
DRUC Offers Submit Capacity Update COP to

COP, Self-Arranged Trades & Reflect Awards

AS Quantities Energy Trades

Execute
Execute DAM DRUGC
T T | |
0600\ 1000 1430\

E;?,g:i)s-l;‘l;‘;tsi‘t’;ml: ERCOT Activity: ERCOT Activity: ERCOT Activity:
conditions, forecasts, Begin Execution of Communicate DAM Begin Execution of

AS Obligations, DAM at 1000 Awardsl,\ x: r:sapacity DRUC at 1430
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=71 7| SBXIAS MAIZH EMS MEIEH
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[PMUE &3t S8 9™ 7| &85 (0scillation) 221 3 =X[]
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BC Hvdrozit Jl&t JHR

O 7|38

o 1961d B EAZFEH| o5 A7} BC Electric company ¢
=
[e)

BC Commissione &&3te] BC Hydro 2 ¥

o HEEAFFHolF A 4w Y FEEH A/ H/H
A F8wd)=E rHAE RS BCUCS A stell 3+

o Powertech Labs(¥374) 2 Powerex(&Z=md&EAH) 2F3)AF A
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O Ao Al H
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/Understanding the Reasoning Behind a Dispatch
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Explain
Resource
Dispatch

MCC{Marginal Congestion Component): THH| ETF & 24
MEC{Marginal Energy Component) : THH| 0| L4 X| = =~

FARR 42
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6. Renewable energy
‘EMS Technology Survey Questionnaire.
[0 Monitoring
This Questionnaire will be used for KPX internal reference only. No need to answer all the questions r
but to answer the questions you can answer. It will really help for our upcoming EMS Project. Thanks No. Question. KPX ReSponse‘
fon. . Trnasmission grid.- 0.
e ! Connected (Giid U; Distrubution grid X
. i direct.
N N Transmisson Grid.
The Korea Power Exchange (KPX) is pushing to improve the functions (interval) @secorids
2 | Measuremnt Method 2) . Iminute).
of the currently operating Energy Management System (EMS).. D\stz_ibutionl)gr‘d ,
interval

The purpose of this query is to review the direction of discovery and
improvement of new technologies by referring to your institution's
valuable EMS operation information and experience..

The query items consist of system operation size, operation quality,
applied method of applications, external system connection status, and
interface technology. The "Note (Blue Letter)" item is a new technology
that KPX is considering, and if you give us your opinion on the content,
we will refer to it..

Please answer individual questions, and if necessary, you can tell us
additional matters regardless of the type of answer. If you introduce an
expert of the institution directly, we will listen to your opinion through

individual contact..

1) The Grid connected to renewable energy generator-

(Note) KPX is trying to measure the real time information of renewable energy generators in

distribution gid via transmisson and distribution operator.(KEPCO)-
2) Please answer the measurement method and interval
- measurement method : 'direct’ and 'indirect’ ( via other systems ).
- (interval) : measurement interval.

(Note) Currently, KPX acquires data from renewable generators every 2 seconds if they are more than 20MW

and every 1 minute if it is less than that

Question.
There is an increasing need for DMS linkage and BTM (Behind the meter)
estimation to acquire and control.
Please give us your opinion about the operation status and improvement
direction concerning renewable energy, such as how to link renewable energy
data, how to process BTM, or how to connect with DMS in your ISO.




Min-ryung Park
EMS Project Team
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©- Market Operation

‘ ‘ Day Ahead Energy Market (Hourly SMP from Capacity Bidding&Demand ),
t ing Real Uplift, Capacity etc.) L L)

{Unit: KRW/Wh)

(Uit )

Nuglear:

Low
WO W # H WHour)

= Background & Objectives
Lifecycle of current PowerIT will be ended in 2025 (full change every 10 years, more or less)
To develop a New System for New era under Carbon Free Policy (such as “2050 Carbon Neutral”)

T Infroduction Timeline at KPX

Power Operation @ Mt EMS

2015 2017 | 2018

Fowi N Farciors WS

© - ) Look-Ahead Power System Analysis

M LA-PSA(every 15 min., to the next Zhours, 8 bands total)

Time Normal
15:00 (Now)

Contingency
Overload Alarm(0)
fance Alarm(1),

Bolonce Alarm(1), Overload Alarm(0)

Overload Alarmi1)

Balance Alarm(1), Overload Alarm(s)

15:20 (Abeed) Romp Alarm(1), Overlosd Alarm(z)
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© - Mission & History of KPX
M Mission History

Establishment of KPX(CBP market faunching, 10 member:
Signed MOU with CAISO

Signed MOU with ERCOT
fleat tine Stahify Completad a New Jeju Branch Office building
Signed MOU with BIM
Complated 5 Mew Central Branch Office building
aift y pricing inland / seju)

Successful Development of the K-EMS(kores's own tech,)

Launched the Demand Kesponse Kesource Market
Transterred to a New HQ Office in NAJU(Imp. K-EMS)
Ioining of 1,000 member company in electricity market
taunched the hi-diractional REC: trading market
Established an Renewable Control system at Jeju Office

Small e o

Bl Launched the National DR Program

member company i icity

-
e | |

‘ ‘ + Power System Operation with EMS
-~ SCADA, Generation Control and Network analysis
-3 Control Centers in Na-ju, Kyung-in and Je-ju island.
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©- KPX’s PowerlT Upgrade Project Overview
= EMS

Energy Manngement System

APPLICATION
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©- @ Deep Leaning based Topology Err. Check

M Automatic Detection of CB Acquisition(On/Off) Error

Trasmission A
scADA 100

seos €0 —

<Normal Topology — Normal Estimation)> <Bad Topology —» Estimation Eir.)>

Powersystem Node Info. = RGB Image (* for applying to the Image Identifying Algorithm(CNN))
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— Brian Kiefer(Operation Support Engineering Manager), Pavan
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O BC Hydro&Power tech W&
o 9 x| : 12388—88th Ave. Surrey, British Columbia, Canada

o 3o #AA

— Paul Choudhury(System Operation  Director, Djordje

Atanackovic(Real Time Grid Operation Manager) & BC
Hydro A%#}F 3%, Xi Lin(Power System Director), Philip

Horacek(Biz Operation Director) & Power tech A%x%} 39
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Brian Kiefer MISO Manager, Ops Engineering Support
Olgar Kacmar MISO Client Services team
Pavan Addepalle MISO Market Engineer Advisor EMS
Thinesh Devadhas Mohanadhas ERCOT Manager, Ops Engineering Support
Huang, Fred ERCOT Director, Operations Support
Djordje Atanackovic BC Hydro Manager, Real-Time System
Paul Choudhury BC Hydro Director, System Operation
Xi Lin Powertech Director, Power System
Philip Horacek Powertech Director, Business Operations
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