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jksowl@kepco-enc.com Abstract >> Participation in power trading using surplus power is considered a

_ business model active in the domestic energy trade market, but it is limited only
zz\izzzd ii 2";:520220323 if the legal requirements according to the type, capacity, and use of the facilities
Accepted 25 April, 2023 to be applied for are satisfied. The hydrogen residential demonstration model

presented in this paper includes solar power, energy storage system (ESS), fuel
cell, and water electrolysis facilities in electrical facilities for private use with
low-voltage power receiving system. The concept of operations strategy for this
model focuses on securing the energy self-sufficiency ratio of the entire system,
securing economic feasibility through the optimal operation module installed in
the energy management system (EMS), and securing the stability of the internal
power balancing issue during the stand-alone mode. An electric facility config-
uration method of a hydrogen residential complex demonstrated to achieve this
operational goal has a structure in which individual energy sources are electri-
cally connected to the main bus, and ESS is also directly connected to the main
bus instead of a renewable connection type to perform charging/discharging op-
eration for energy balancing management in the complex. If surplus power exists
after scheduling, participation in power trading through reverse transmission
parallel operation can be considered to solve the energy balancing problem and
ensure profitability. Consequentially, this paper reviews the legal regulations on
participation in electric power trading using surplus power from hydrogen resi-
dential models that can produce and consume power, gas, and thermal energy
including hybrid distributed power sources, and suggests action plans.
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Fig. 1. Energy network configuration of hydrogen townhouse residential model
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Fig. 2. Electrical facility configuration according to ESS con-
nection type (a) direct connected to main bus and (b) con-
nected to PV of hydrogen townhouse residential model
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Table 1. Types of participable power trade in the hydrogen res-
idential model for private capacity scale

. electricity
t-met PPA
type net-metering market
 rading KEPCO KPX
institution
. 10kWorl
capacity a MWZ ;\s/s) 10 kW-1 MW | over 10 kW
trading Selling surplus power after self-consumption
method only over 10 kW less than 50% at non-PV
usage
offset monthly hourly
period
MP 11 MP hl
settlement | M (@annually) SMP (monthly oy, o)
avment weighted  |weigthed average) + REC
pay average) |+REC*1.0 (fixed)
1 6ti
settlement Annually Monthly times a
cycle month
Monthl Hourl,
metering onthly Monthly our y
mamual . . automatic
method . automatic reading .
reading reading
T .
fee N/A N/A ransaction &
comm. fees
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Table 2. An overview of the regulations on power trade in hydrogen residential models

Type

Net-metering

Act

- Article 31 (Electric power trading) Paragraph 1, Paragraph 4 Subparagraph 2
L.Private electric consumer is available for trading in the electricity market

Enforcement Decree

- Article 19 (Electric power trading) Paragraph 2 Subparagraph 1 & 2
LPower trading volume : PV (no restricton), non-PV (less than 50%)
LIn the case of hetergeneous power generation facilities, it is impossible to check whether

Electri .
. ?C e the volume is less than 50%
utility act
Guidelines for power - Article 3 (Power trading rr}ethod)., éct 18 (Powe'r 'trading by net-metering) Paragraph 1
. LLRenewable power generation facilities - ESS-utilized power under 1,000kW could be
trading of small-scale . . . .
renewable ener traded with electricity vendors without passing through the power market
. . .gy LLRenewable power generation facilities - ESS exceeding 10kW could not be traded in
generation electricity, etc
offset
- Article 2 (Definition) Paragraph 3
Act - s
LDefinition of new and renewable energy facilities
- Atrticle 2 (New and renewable energy facilities) Paragraph 12
Enforcement Rule LESS is defined as a power storage facility conncted to a electric power generation facility
New using new and renewable energy
energy act

Management - operation
guidelines for mandatory

system

- Appended Table 2 (Weight by new and renewable energy source) 19 and 21
supply of renewable energy| 1> The PV-linked ESS to be RPS is applied only to the amount of electricity charged from
and mandatory fuel mixing |6 to 15 from Pv and dischargeed from 16 to 23

Standard for handling charge-off

transactions (KEPCO) same district

- Article 3.5.1.1 (Target of power trading)
LNet-metering is possible when installing hetergeneous power generation facilities in the

Technical standards for connecting
distribution system to distributed Power
(KEPCO)

- Atrticle 4 (Connection conditions and classification of connections) Paragraph 7
LESS charging of hybrid DER is possible only with renewable energy
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