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Optimal Operation Technology of

Energy Storage Renewable Energy

Technology for optimizing the integrated operation

of thermal and electric

energy storage renewable energy systems intended for small zero-energy

buildings or zero-energy towns with seasonal thermal energy storage, which

are expected to be widely used going forward.

© Structural Diagram/Conceptual Diagram

Indoor set control

e . o Temperature control - Controlof ntegrated settings using SW.
and cooling loads - Using sensible heat storage of hot * Minimization (fees, energy)

- Adjusting the set temperature of the. and cold water * Based on the physical/mathematical learning
thermal torage tank considerng + Dynamic control of heat pump load. prediction model
indoor comor

Solar

Therma
Heat
Pump
= we
Indoor set ventilation control Grid
- Dynamic control of ventilation
lodds Electricity Battery @«
- Considering energy usage and A
air quality 1
T
1
'l

| Battery charge and discharge set power control |
I - Using PV battery/electric vehicle battery indoor comfort I
1+ Two-way charge and discharge control for the power grid |

Concept of energy operation technology for
zero-energy houses and small buildings

© Description and Characteristics of Technology

I Heat Pump
Solar thermal energy

M Heat Pump

II Solar thermal energy I

12345678 90uR

Thermal Load and Supply

‘Thermal Load and Supply

Concept of the yearly energy operation
of zero-energy towns equipped with
seasonal thermal energy storage

o Technology for optimizing the integrated energy operation of thermal and power storage

° Technology for simplifying input information for cost reduction (for buildings) of energy management device

> Optimizing annual energy operation energy operation, including seasonal thermal energy storage

(for towns)

o Learning prediction model technology using long-term data based on data-based machine learning and

simplified physics models with short-term data

o Applicable to the central energy system of existing buildings, houses, and multi-unit dwellings

© scope of Application

Application Fields Products

- Embedded in the energy
management hub device of single-
unit or multi-unit dwellings
(e.g., Wall Pad)

+ Used as stand-alone energy

management devices for small office
buildings

- Operation of thermal and electric
hybrid renewable energy systems

- Energy operation of zero-energy small
buildings or houses

- Energy operation of zero-energy
towns with seasonal thermal energy

storage « Used synchronized with the existing

local operation control system of
large-scale thermal energy storage
renewable energy systems

X
PP Smart Meter
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© Comparative
advantages of
technology /
Differentiation
from existing
technologies

© Experimental
and empirical
data

© Maturity level
of technology

© Current status
of intellectual
property rights

Conventional Technology
° Absence of low-cost energy operation devices for
houses and small buildings

° Existing energy management technology focused
on monitoring and visualization

= Absence of operation technology for the seasonal
thermal energy storage system for towns

Present Technology

e Currently developing technology for simplifying
input information to implement low-cost energy
operation device suitable for houses and small
buildings

e Technology that allows synchronization with
local controllers to achieve optimal operation
based on model-based prediction technology

° Short-term & long-term operation technology
considering both seasonal thermal energy
storage and short-term energy storage
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Rate of improvement (%)
gEyEeRIRSY

Bisting  Rule  Rule  Rule  Rule  Mixed operation
operation base-1 base-2 base3 base-4 (Model+Rule base)

Simulation results of profit improvement

» Power consumption prediction results
obtained from the model trained with three
days of data using the TRNSYS-based detailed
simulation program for houses

» Electricity cost reduction simulated using
TRNSYS-based house models and
optimization techniques (assumed that the
time-based rate system is in place)

» Simulation results of profit improvement
resulting from the electricity charge reduced
by controlling operation methods developed
using the TRNSYS-based detailed simulation
program for towns
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Basic Research | Experiment |

Prototype I Turning into practice | Commercialization!

[TRL 3: Lab-scale basic performance verification]
~ [TRL 4: Key performance evaluation of lab-scale materials/components/systems]
Energy management technology for town applications

+2020~2022, TRL 5-6 to be reached - 2022~, TRL 7-8 to be reached

[TRL 4: Key performance evaluation of lab-scale materials/components/systems]
~ [TRL 5: Prototype manufacturing and performance evaluation of confirmed

materials/components/systems]

Energy management technology for house and small building applications

«2020-2025, TRL 6-8 to be reached

. Application | Application | Registration | Registration
No. Title of Invention Number Date Number Date
Energy performance prediction using optimal
physics learning models and machine learningand | 10-2018-009-
1 . 2018.08.02
the energy operation and management system 0231
including the same
5 Method for controlling temperature and indoor PCT/KR2018 20180130
condition in Renewable Building Energy System /001277 o
. . PCT/KR2016
3 | Devices for controlling /012555 2016.11.03
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