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Bldg. DR based on Big Data

Supply & Demand in Korea

Demand Response in Korea

Building Energy Management
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These days
1) uncertainty of the power supply and demand

Investment costs: the future power plant construction costs 

average 5 trillion won   
Construction of location problem, NIMBY phenomenon
Rapid increase in electricity demand (an increase of annual average 

of 2.5%)

2) energy and environmental issues
High oil prices, energy depletion problem
Climate change agreement, by emissions problem of greenhouse   

gas (CO2, etc.) have been serious
Society expansion of interest in demand management in all areas.

Electric mgmt. = Supply mgmt. + Demand mgmt.
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Electric mgmt. = Supply side mgmt. + Demand side mgmt.

Demand side mgmt. = Energy Efficiency + Demand Response

Electricity generate
[MegaWATT]

Electricity cutoff
[NegaWATT]

4

http://www.google.co.kr/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&docid=IfH_ZfL4YO5NgM&tbnid=_F0i3kDrsmItCM:&ved=0CAUQjRw&url=http://www.ilbe.com/1800807233&ei=rg99U6HVG8vq8AWzjILwCQ&bvm=bv.67229260,d.dGc&psig=AFQjCNEgNUNEGdL5NJKvjuAY0dzTUldW7Q&ust=1400791309671366
http://www.google.co.kr/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&docid=9spMwlwKjypoKM&tbnid=Be9kJxslgwr45M:&ved=0CAUQjRw&url=http://nkm2349.tistory.com/20&ei=PRB9U_2NFpa78gXDrYCQCg&bvm=bv.67229260,d.dGc&psig=AFQjCNGlemmhBA9lVPLUMEu7hkftJhM9mA&ust=1400791471584120


5





 Trend of Power Supply & Demand
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1. Supply pattern in Korea



 Trend of Generating Capacity by Source

7,762 New & Renewable 9,187 

32,125 

Coaal

36,709 

23,116 Nuclear 22,529 

33,471 

Gas 37,358 

6,485 Hydro 6,489 

4,139 Oil 4,155 
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(Unit : MW)

Year month 2017. 2 2017. 3 2017. 4 2017. 5 2017. 6 2017. 7 2017. 8 2017. 9 2017. 10 2017. 11 2017. 12 2018. 1 2018. T2

Facility cap. 107,098 109,493 110,671 111,292 113,705 113,351 114,206 115,249 115,900 116,278 116,908 116,428 116,428 

Coal 32,125 32,720 32,595 32,713 35,711 35,311 35,906 36,832 36,832 36,832 36,709 36,709 36,709 

Nuclear 23,116 23,116 23,116 23,116 22,529 22,529 22,529 22,529 22,529 22,529 22,529 22,529 22,529 

Gas 33,471 35,172 36,180 36,611 36,611 36,657 36,657 36,633 37,076 37,454 37,838 37,358 37,358 

Hydro 6,485 6,485 6,484 6,484 6,484 6,484 6,485 6,487 6,487 6,487 6,489 6,489 6,489 

Oil 4,139 4,139 4,139 4,139 4,139 4,139 4,139 4,139 4,139 4,139 4,155 4,155 4,155 

Renewable 7,762 7,862 8,158 8,228 8,231 8,231 8,490 8,628 8,837 8,837 9,187 9,187 9,187 
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1. Supply pattern in Korea



 Power Electricity demand pattern in Korea

Seasonal daily electricity demand

Weekday, weekend and sunday electricity demand

Winter

Summer

Autumn

Spring

Weekday

Weekend

Sunday

9

2. Demand pattern in Korea



 Trend of Power Sold by Segments

6,082 
Residential Service

6,424 

22,832 

Industrial Service

23,300 

10,433 
General Service 11,592 

5,075 
Agricultural Service 

etc. 5,434 

0

5,000
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(Unit : GWh, %)

Year month 2017. 2 2017. 3 2017. 4 2017. 5 2017. 6 2017. 7 2017. 8 2017. 9 2017. 10 2017. 11 2017. 12 2018. 1 2018. 2

Total 44,422 42,559 40,811 38,744 39,673 43,208 45,354 42,336 38,369 41,293 45,781 48,362 46,750

Industrial 22,832 24,084 23,287 23,245 23,434 24,708 24,311 24,260 22,846 23,856 24,967 25,319 23,300

General 10,433 8,957 8,349 7,734 8,460 9,955 11,070 9,553 7,943 8,318 10,253 11,461 11,592

Residential 6,082 5,269 5,511 5,095 5,181 5,913 7,179 5,845 5,150 5,467 5,861 6,333 6,424

etc. 5,075 4,248 3,663 2,670 2,597 2,633 2,795 2,678 2,430 3,652 4,699 5,248 5,434

10

2. Demand pattern in Korea



2011. 9. 15 Large-scale power outage situation
Rapidly increasing power demand, the power reserve is less than or equal to 3 million kW 
in 13:10, with the following two million kW to 25 minutes, And plummeted to 1 million kW 
or less in 35 minutes, power exchanges distribution transformer tap adjustment (12:50,
1 million kW), an autonomous power-saving (14:01, 950,000 kW), direct load control (14:01, 
890,000 kW) correspondence.                                                [9.15 Electric Newspaper] 
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2. Demand pattern in Korea





 History of DR program

KEPCO

KPX

Demand Adjustment Prg. Of 
Designated period

Demand Adjustment Prg. Of 
Advance notice

Demand Adjustment Prg. Of 
Emergency load reduction

Direct Load Control

Electricity DR Market

Smart DR Market

20132006 2008 2012 2014

DR Market
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1. Demand Response Program



ㅇ Program improvement : (from 2008 summer)
- Existing schemes:  specified period of time, the weekly notice, emergency power-saving, 

direct load control system such as
- The bid to kpx with fixed price different method the existing system 

(in the case of the above item 1)
- After bidding, paid the amount of money that has been successful bid for the bid has been 

consumers (market introduction of the system)
- Demand Response Company is appeared

ㅇ Improvement purposes:
- Business expansion for consumers load (recognition of the importance and necessity, 

case benchmarking overseas)
- Preparation of Smart Grid, which is based real-time pricing
- Prepare a deal with the same treatment as the power supplied the future of consumer 
- Ensure the good quality of consumer members

Power System Status

Grid Status

SMP
(Won/kWh)

Forecast D.

Supply Cap. Demand  

Reserve 

Max. Min. Average

 Past DR Business
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1. Demand Response Program



<Smart DR Concept map>

 Customers to contract to reduce demand

Case of a power shortage, the reduction of 

demand by the instructions on the Exchange

 Payment of capacity charges for the quarter 

contract capacity

 During the reduction of demand, reduction 

charges (incentives) paid

 1 year 30 times, limit of 60 hours

The 1st reduction once 2-4 hours load    

commitments

 Contract of 1 year unit

(2012 opened in July-December)

 Capacity price is determined by the bid

Maximum 641,000 won ~ 161,000 won lowest / 

kW- year

 Reduction of financial support: the level of the 

best 550 won / kW

 Capacity fee reduction when contract breach 

(less than 80%)

Smart DR market outline

Bidirectional 
Communication
(reduction sig.)

Smart Load Aggregator

Integrated
Remote Control

Distributed 
Resource

Lighting

Cooling

Air conditioner

Heating

Korea
Power Exchange
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1. Demand Response Program

 Past DR Business



Appearance of new Demand Response Market

(Peak Shaving DR)
Reliability DR

(Payment Saving DR)
Economic DR

Generator (LNG)

Electricity 
trading

Mandatory 
Reduction 

Capacity(kW)

Reduction 
Energy(kWh)

Supply Capacity, 
Generaton Energy,
Ancillary Service

Reduction 
possible 

time

Except weekend, 
holliday

workday 9am~8pm
(except 12~13)

Everyday except 
weekend, holliday

Every hours except 
overhaul or fault state

Response Time 1 hour Ahead 1 day Ahead 1 hour ahead(Hot)

Reduction 
Duration

Max 4 hours/
Min 2 hours

Bidding

Continue/
Min. 2 hours

Mandatory 
reduction hour

60 hours/year Continue

Reduction 
Times

Max 2 times/ day
Operating generation 

Plan

 Technical characteristics between resources
And recognized technical differences between or resources equate the demand's 

Council and power resources
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2. Demand Response Market



BUSINESS STRUCTURE

Korea Power Exchange

Load Aggregator

Korea Power Exchange

Load Aggregator

End User(Prosumer)

Demand resource management, 

demand reduction instruction, 

monitoring, settlement

Demand resource registration in 
the electricity market. Demand 
reduction instruction, reduction 
amount monitoring. Submit bid, 
settlement, reduction amount 
calculation

Signed a contract with a demand 

management company. Demand 

reduction according to demand 

reduction instruction
Agriculture School Building Factory Residencial
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2. Demand Response Market
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2. Demand Response Market

Basic Settlement unit Price, monthly (2017)

Calculated based on unit price of existiong generator capacity market
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OpenADR
(Open Automated Demand 
Response) 
: standard communication 
protocol of demand response

1) C&I energy management or 

control system for domestic 

electricity demand use automated 

DR to utilize communication 

standard

2) OpenADR applied at KPX, 

PG&E, SCE, SDG & E and other 

electric utilities

3. Technology in Demand Response
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DR Resource Real-time Monitoring

Comparison of power usage in real time with CBL of the day: It is possible to 
decide whether or not to reduce additional, real-time results can be confirmed
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3. Technology in Demand Response



Variety type

Lots of consumers

Load Aggregator
(Total Operation Center)

Small
Consumers

C type

A type 

Large Consumers

Small
Consumers

D type

B type

Large Consumers

….

….

Designing Portfolio
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Competitiveness of Load Aggregator
1) Integrated CBL Optimal Management
2) Understanding/analysis of each consumer 
characteristics
3) Forecasting of variability by consumer 
schedule
4) Efficient utilization of reserve 
resources(consumer)

3. Technology in Demand Response



Result by reduction of consumer or DR players on February 10, 
2015 in response KPX request reduction instruction. 
From 09:00, it shows high performance with active participation.
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Power Electricity Demand Graph

Supply Capability Supply Reserve Operational ReserveReal-time Demand

4. Performance in Demand Response



Dec.28, 2016 14:00~18:00 (4h) Participation Result at winter reduction test
Give a graph of issuance and participation status
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Power Electricity Demand Graph

KPX-ParanEnergy Dec. 28
Start Time(16:00)~End Time(18:00)
DR Event Notice of enforcement

KPX-ParanEnergy Dec. 28
Start Time(16:00)~End Time(18:00)
DR Event Notice of enforcement

4. Performance in Demand Response





US building energy use classification
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1. Building Power Demand



 N Bldg.

 Electricity Usage

5,160.0 [MWh]/Year

 Part by usage :

Fan 28%

Outlet(27%),

Lighting(20%),

Cooling(18%),

Cooling tower(4%)

Classification Content

Property Center commercial, urban redevelopment

Area 1,232.34 ㎡

Use Office, lease

Information

Underground 2-6 Floor: Parking
underground first floor: dining room,
parking, ground first floor: lobby, bank,
ground floor 2-18: bank, office

Electricity usage by section
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DR potential can be estimated through building energy use classification

1. Building Power Demand



 C Bldg.

 Electricity Usage

14,441 [MWh]/Year

 Part by usage :

Lighting(29%),

Fan(25%),

Outlet(19%),

Cooling(15%),

Cooling tower(8%),

Pump(4%)

Classification Content

Property Commercial area and one aesthetic area

Area 5,202㎡

Use
Office, newspaper, gallery (1720㎡), Art
Hall (866 seats)

Information

The ground 21 floors + basement fourth
floor + octa Puchun (highest height
107M) standard floor of floor height
4.2M
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DR potential can be estimated through building energy use classification

1. Building Power Demand



Classification

Demand 

Charge

(per kW)

Energy charge (per kWh)

Time zone
Summer

(Jul～Aug)

Spring

/Autumn

(Mar～

Jun, Sep

～Oct)

Winter

(Nov～

Dec)

High

Voltage

[A]

Option 

1
6,990

Off-peak 59.10 59.10 65.30 

Mid-peak 112.20 82.40 110.40 

On-peak 192.50 112.40 165.60 

Option 

2
8,050

Off-peak 53.80 53.80 60.00 

Mid-peak 106.90 77.10 105.10 

On-peak 187.20 107.10 160.30 

High

Voltage

[B]

Option 

1
6,420

Off-peak 57.50 57.50 63.60 

Mid-peak 109.90 80.60 108.00 

On-peak 189.40 110.20 161.90 

Option 

2
7,140

Off-peak 53.90 53.90 60.00 

Mid-peak 106.30 77.00 104.40 

On-peak 185.80 106.60 158.30 

□ General Power(B), Industrial Power(B) : Contract power 300kW or more

Time zone

Summer
Spring

/Autumn
Winter

Jul～Aug
Mar～Jun, 

Sep～Oct
Nov～Dec

Off-peak 23:00~09:00 23:00~09:00 23:00~09:00

Mid-peak

09:00~11:00

12:00~13:00

17:00~23:00

09:00~11:00

12:00~13:00

17:00~23:00

09:00~10:00

12:00~17:00

20:00~22:00

On-peak
11:00~12:00

13:00~17:00

11:00~12:00

13:00~17:00

10:00~12:00

17:00~20:00

22:00~23:00
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1. Building Power Demand



Building
Peak 

Demand
(kW)

Ratio year
(%)

Demand 
Response 
quantity

Ratio 
equipment

(%)

Demand 
Resource

Emergency 
Generator

[kW]
[kW]

A bldg. 2,757 7.25 200 18.14 HVAC 1,000 

B bldg. 7,572 3.81 288.5
18.29 Lighting

6,250 
- Freezing

C bldg. 480 10.4 50 52.1 Air conditioner 500 

E bldg. 991 4.57 21.96
6.7 HVAC

500 
3.03 Lighting

F bldg. 1,757 2.28 40 7.59 Lighting 650 

H bldg. 1,956 3.22 63
8.44 HVAC

1,500 
- Frozen

I bldg. 1,829 5.63 103

13.67 Cooling

1,500 
8.74 Air condi.

10.93 Fountain

0.82 Lighting

J bldg. 3,198 8.16 261

60.67 Freezing

2,000 6.25 HVAC

4.63 Other power

K bldg. 1,633 6.87 112.5

5.74 Lighting

1,000 17.61 Cooling

7.65 Other power

 Building DR Potential & Resource in Korea
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2. Building DR Potential and system
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<Freezer, Power trend 1>

Measurement Data is office, for cooling air conditioner 2 Set (air conditioners 1set 
compressor 7.5KW * 3 units, blower
Measured in all the configuration) has been bitten by 5.5KW. Spec. Power 56KW 
(28KW * 2 set), the combat force. It is an average 44.5KW.

To have refrigerator measurements are used for the cooperation of the building 
(Spec.99.1KW, refrigerating capacity 333,500kcal / Hr)
The measured refrigerator that is operated with a Cycle. 
Average combat force that it is a 45KW.

<Air conditioner, Power trend 2>

2. Building DR Potential and system

The main part of building consists of the HVAC. Air conditioners for 
the office compressor 7.5KW * 2 units and blower which is composed 
of 3.75KW every floors.
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ESS

Cogeneration generators and emergency generators, ESS is available to be 
replaced DR resource. Then Fuel cost, wiring correction, instantaneous 
power failure and so on are needed essentially.

2. Building DR Potential

Local EMS

KEPCO

Watt-hour meter

Communication line

Power line

Load

DR Load Emergence  Load

Connection

Switchboard

Distribution
board

User Screen

Gate Way

Emergency 
generator

Cogeneration 
generator



Wired or CDMA network
Real-time data transfer

Data

Expression(Web)

- REST ful Service

KEPCO Power meter

Protocol Interface

WP

EOI

GND

5-minute power meter reading

Operating Monitoring

Directly to the Electricity meter for requirements and KPX and  LA receive 

real-time electric usage data through wired/wireless (CDMA or LTE-m)
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2. Building DR Potential and system
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5-minute data can be utilized in addition to power exchange market

requirements

Diagram of Power-meter System 

Kepco power meter
Meter box

Tranfer data

Enclosure

Gateway

Communication via wireless

Connecting KEPCO meter 
and data line

Internet

Digital 
meter

Digital
meter

2. Building DR Potential and system





Electricity quantity , Temperature CBL(Customer Load Baseline) , Temperature

Electricity quantity – CBL Temperature Y : Electricity quantity,   X : Temperature

August September

13,000kW (Capacity Power) Office Building in Seoul 
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1. Building Data analysis



Correlation between Electricity quantity and Temperature, hourly 
(April~August, 2017)
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1. Building Data analysis



13,000kW, 42F 2,250kW, 22F

300kW, 7F1,250kW, 15F

Correlation between Customer baseline load and Electricity quantity  (2017)
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1. Building Data analysis



13,000kW, 42F 2,250kW, 22F

Monthly Distrubution of CBL-Electricity quantity in two office Buinding  
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1. Building Data analysis



 Change of the Energy Management Needs

Trouble-free

Power supply

Energy equipment 
Efficient management

Smart energy

management 

(Prosumer)
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2. Building energy mgmt. needs



Thank You

rphood@paranenergy.com
MP. +82-10-2002-2275
Ph.D  SeongCheol Kim

mailto:rphood@paranenergy.com

