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Achieving a 100% Renewable Grid




Solutions for A Renewable-powered future

Smart, Virtual, Optimize

FLEXIBILITY SOLUTIONS : Controllable « Dispatchable + RESILLIENCY SOLUTION

Reduced total
system cost
(Cost-Efficiency)

=~ Increased
Higher solar system flexibility & resilience

and wind share

Increased
system flexility
& Security
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COPYRIGHT © ENCORED, INC. All Rights Reserved. (www.enertalk.com)



Flexibility to Address

“Contingency-based” spinning and short-term reserves Load-following 'regulation’ reserves Daily balancing and shifting (Intraday)

Seasonal balancing (interday) Shifting excess energy & Curtailment Ramping (Ramp-up)

2022.07.16 ED Source : CPI (climate policy initiative), ENCORED
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Flexible Energy Resources through Market

Solar power & wind Need the resources with adequacy to respond

power are weather- to power system on realtime & on-demand
dependent resources (Controllable, Dispatchable, Ramping)
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Vital Digital Platform

Microgrids and VPPs Emerging as Vital Digital Platforms

® Three global trends are driving the transformation
of industries dependent on reliable energy in the
21st century:

+ Resiliency
Islanding via . e
microgrids + Sustainability
+ Digitalization
® The last trend - digitalization - is the means by
which greater resiliency and sustainability can be

D Microgrid and VPPs
[ as platforms for
g EPCs and system

I integrators

Renewable DER I —— achieveo
and CO2
reductions
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Increasing Convergence on Digital Platforms

Feeder-level benefits System-wide benefits VPP
Grid Operations focus Energy Market focus

Main Grid

Distribution feeder

Microgrid



ENCORED’s X-as-a-service stack

Single point of integration
to execution systems Other applications

EMS, O&M | DEEN
DERMS software Data-as-a-service

DERMS, HEMS
Home loT plug-in, VPP, DR, PPA, WWO/CVR,
OpenAPI service Microgrid control, RPA

Energy Cloud
Cloud,



I-DERMS APM Suite

Harness flexible capacity from storage and other DERSs, utilizing advanced A.l analytics for
real-time optimization and asset dispatch

~ +DERMSCloud/On-premise ENERGY A Wester Ut —
(Deep Reinforcement learning) AMI Data

Asset Performance Management

® Bigdata collection/pre—processing/\

A — | analysis

n» ® Peak monitoring and forecasting

Edge RTU ® [oad and solar forecasting with deep
reinforcement learning

=i : ® (Optimal generation plan based on :

— , ; e =) : deep reinforcement learning B et .
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RESTful API

— ® Maximize profit through total asset management

® |ntegration with generation resources and energy transaction
® [fficient operation through integrated operation center



I-DERMS SaaS EMS

Still you are using complex and expensive management servers ? Now, change to SaaS

Energy Management System

® (Our Al-based technology provides contents by forecasting
of power generation and predictive health monitoring

+ Maximize the operational efficiency of 0&M firms

* Increase power generation efficiency through proactive
management

® Automate works such as REC transactions and VAT
reporting
® Replace the local EMS investment (at new investment)
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I-DERMS VPP

Virtual Power Plant

® (ontrol system for optimized operation of
power grid and DERs

DERMS

® Service for peak control and voltage
regulation of DER system : WO, CVR and
renewable cooperation and controls

® |ntegrated operation, planning, and
forecasting support for DERS

® (perators should understand the impacts
on consumption and regions; networks pf
DER operation

ol
DER M&C + Analytics
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Two Stages : Virtual Power Plant

CVPP : Commercial VPP TVPP : Technical VPP

Optimize energy sales from DERs Operated by DSO, optimize grid operation

Energy market System management

Generation Wholesale markets Distribution Transmission

CVPP

Trader 2
CVPP

. Trader 3
N CVPP

Trading
software
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I-DERMS

Goal

t predicts the generation amount of tomorrow's 15-minute / 1-
nour interval.

Related Regulation

Renewable Energy Generation Prediction System

(Power Market Operation Rules, KPX, 2020.10)

® Estimated power generation by time period for 24 hours of the trading
day must be submitted by 10:00 (1st) and 17:00 (2nd) the day before
the transaction.

® Only during the time period where the facility utilization rate is 10% or
more, the unit price is differentially applied according to the forecast
error rate for each time period.

Application conditions Settlement unit price

Error rate greater than 6% and less
than or equal to 8% at the time 3 Korean Won / kWh

Less than 6% error rate at the time 4 Korean Won / kWh

2022.03.23 ED : 240l X| S

Expression
® Generation Actual Value

® Predicted value (most recent)

® Total capacity of the selected plant
® Error rate (default scale NMAE10)

FER (Forecasting Error Rate) : Percentage of the absolute
value of the difference between the predicted power generation and
period when the facility utilization rate is 10% or more the metered power in the corresponding time period with respect to

SV FER, X 1 copacis the facility utilization rate
t=1 yi'2—g
FER, =

NMAE 10 (Normalized Mean Absolute
Error) : The arithmetic average of the FER in the time

pred true

Y7 =
Capacity

X 100 %

ENCORED
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Forecasted error calculation data filter

Apply
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I-DERMS REDAS (Grid Services)

Provide reactive power, frequency control, inertia response, and self-starting services

® Upper output limit control
® [nverter ON/OFF control

® Reactive Power (VAR) Control e Control Center
. < - & ™. :. 7 '._ . L.'-'"' '

® Active Power (Volt) Control

® frequency control 7\ !
® Inertia response & Ramp control “~ ¥\ Y7
® Blackstart&Grid Forming N




I-DERMS RPA

Support system to manage various processes in the renewable business that proceeds with financial investment

Robotic Process Automation

Establish an efficient renewable financial business process through How to use by customer
systematic deposit and withdrawal management schedule and ®
office process automation |

-----------------------

'Robotic process
automation

| Office trustee Financial firms,

5 Banks ’
- Busines atorm o tuomaicpubistingol - FEE LA

: 2 ' ' withdrawal request .

: Owners : palaiesalonton | | of attached evidence

S P ; generation ® Inquiry and manage the

® |n-house approval system

I

- withdrawal request
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® Real-time Es facilit

Integration of management system, and maximization of efficiency
through real-time power generation aggregation
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I-DERMS AUCTION

As a developer of API for the RES forecasting system of the KPX, ENCORED provides designs and
solutions optimized for bidding based on the predictive energy system.

A.l (Machine Create bid data ‘

: Set period
Learning) ‘ ‘ et perioas

Select generation plant

Set automatic bids ‘

. VaIid_atg your forecast
Create the ‘
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automatically

Automatic generation and transmission of bid
values without human intervention




°
I-DERMS
Remote Terminal Units (Edge computer)

= Front-haul ; Serial, Ethernet
© Back-haul
» Wi-Fi: 2.4GHz/5GHz IEEE 802.11b/g/n/

ac
» Ethernet : RJ45 (~1Gbps)

(lassification Energy Data Gateway (RTU)

Connectivity

Number of Commu ~ Serial : RS485x 3
Connection -nication  Ethernet: RI45 x 1

General ~~ Wi-Fi / LTE(Optional) : Antenna /

Antenna

gl\/lodbus, RTU/TCP HTTP(S), MQTT,
DLMS/COSEM, SNMP, proprietary

Korea Power Exchange's mandatory RTU nverter protoco’s

and Data analysis system

Korea Power Exchange

e gHardvvare—based data encryption and
device sealing label support

Operating
(S5L/PSK, HSM)

Electricity temperature

Power consumption ~15W

(C Certificate~ R-R-EAT-SGWBWS

2022.03.23 ED : 20| XS gt
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I-DERMS Microgrid Control

Gas generators BESS Distributed solar PV Distributed Battery




DERMS/VPP Roadmap by ENCORED
~2021 (running) 2022 2023

Customized Modules for Partners



Track : DERMS

Smart Energy Platform

QR HYOSUNG

RE100 Energy Platform

2021.09.10 ED
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Connectivity of I-DERMS in Korea




DERMS Control Center




Track : Microgrids (Hawalii, US)

@ (Coordination control PM>S -DERMS Cloud Optimal generation planning (cost or CO2 emission)
O ® Frequency contro ® Monitoring distributed energy resources and analysis field data
® Blackstart @i o ® Peak monitoring and estimation
® Automatic synchronizing L ® (ost analysis
A e
R — . National Weather
Service

® Big data collection / pre-processing / analysis
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CEO / Founder of ENCORED (US, Japan, Korea)
Energy Advisory Member of National Academy of Engineering of Korea
Chair Professor of TECH University of KORES

~ormer President of LS Industrial Systems (2012)

-ormer Non-executive Director of KETEP (2021 ~ 2022)

~ormer A member of the National Energy Commission (2019 ~ 2020)

~ormer Korea representative & International Energy Expert of
IEC-ACTAD (2005 ~ 2019)

Eormer An advisory mmberof KEPCO Smart Grid (2010~2012)

CEO/Ph.D John Choe
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Meet our great team

Smart may have brains, but stupid has the balls. Be stupid - ENCORED’s team

7 6 members

Dr. Jong-Woong “John” Choe Different DNA
S TS na—E s We are a group of Energy experts, Data scientists, Psychologists

LS



Our benevolent investors

Quantum Strategic
Partners

2022.09.28 ED
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Achievements (SEP 2022)




Top 10 Utilities Solution Provider - 2019




SoftBank New Business Partners




2021 KOREA Al STARTUP 100




Connecting People with Energy

Phones

(+1) 650 204 4667
(+82) (0)10 2468 7302

Contact:




