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1 Smart Grid Drivers and Definitions
Summarise the main drivers for moving towards the development of Smart Grids in your country

	Climate change
	Korea needs to have green power infrastructure in order to achieve the goal of cutting down carbon emissions by 30% by 2020 compared to the BAU guidelines (Green Growth Committee; Nov. 2009). In a situation where Korea's greenhouse gas emissions against GDP stand at approximately 1.6 times the average emissions by OECD member states, more green and robust power grid is the first necessary step for accommodating more renewable power and electric vehicles in the near future. With the smart grid in hand, the emission reduction target will be more realistic and achievable.

	Energy Efficiency
	With the below-cost tariffs, cross-subsidies among electric use categories, and out-dated rate-of-return regulation, waste of electricity has been widespread in Korea since 1980s. To make matters worse, the end prices of alternative energies such as natural gas and oil are higher than that of electricity. This has devastating effects on the energy efficiency in Korea. Moreover, since the current electricity industry are organized based on the large centralized system, improving energy efficiency has had limited results due to the lack of response from the consumer side. The smart grid will be the basic infrastructure for enabling more sophisticated responses from the demand. 

	New growth engine
	The smart grid is the next generation energy infrastructure to connect everything using electricity that has never been linked before. This so-called fusion industry eco-system will include almost every key industry and their value chains; internet, telecommunication, construction, home appliance, automobile, battery, new and renewable energy, and electricity. The smart grid will be one of the last industries enabling large scale employment.


Provide a definition of a Smart Grid from the perspective of your country

i. E.g. is there a specific definition that has been developed for your country?
	The national smart grid road-map (Jan 2010)
	- Next-generation energy efficiency optimization enabled by incorporating ICT technology ("smart grid technology") into the current electric grid system and exchanging real-time power information between the supplier and the consumer.

- Encouraging more reasonable energy consumption via two-way power information exchange; providing high-quality energy products and various related services
- An open system allowing for the easy incorporation and expansion of clean ("green") technology including renewable energy and electric cars, capable of creating new business via inter-industry combination and convergence.

	The Smart Grid Act (May 2011)

- Article 2.2
	The term “smart grid” means a power grid that maximizes efficiency in the use of energy by supplying electricity with information and communications technologies applied thereto, through which suppliers and users of electricity can exchange information on a real-time basis
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Smart Grid Concepts(The national road-map, 2010)


	Current Grid
	
	ICT 
	
	Smart Grid

	◉ supplier-oriented
◉ unilateral

◉ closed

◉ standardized
	+
	◉ real-time information exchange
	=
	◉ consumer-oriented
◉ bilateral

◉ open

◉ various services


2 Smart Metering

Provide a summary/overview of Smart Meter rollout to small customers in your country

Which customers are covered

Timeline for rollout
Smart meter installation status
(The 1st national smart grid action plan, 2012-2016)

	
	Current status
	Roll-out plan

	High voltage
	170,000 customersa (above 100kW), 100% of customers
	-

	Low voltage
	550,000b customers (3.4% of the totalc)
	New 9,450,000 smart meters by 2016

· please refer to the below table for more detailed plan

Plans under the government review

· Apartment, commercial buildings(’12)

· Smart grid pilot city(’14)

· Integrated metering(’14)

(electricity, heat, gas, water)

 -  Smart meter requirements for new buildings(’15)

	Apartment households 

(8.16 million households, 2010)
	None
	

	Community energy system
	None
	

	Commercial complexd
	None
	

	Jeju Smart Grid test-bed
	2,300 two-way smart meters installed
	-


a Industrial customers and large commercial customers. Their meters provide electricity consumption data (15 minutes interval, 4 data points) for every hour by using automated meter reading system. Seasonal/peak/off-peak tariffs are applied to these consumers.
b Small and medium commercial customers. Since only seasonal tariffs are applied to these consumers, the regular automated meter reading interval is monthly. 
c The monopoly retailer(Korea Electric Power Corporation, KEPCO) has 18,500,000 customers as of 2010.

d Factory buildings constructed like apartment and shopping complex.
Smart meter installation plan (100% by 2020)                                                               unit: 10 thousands
	Year
	‘10
	‘12
	‘13
	‘14
	‘15
	‘16
	….
	‘20

	Total customers

(new)
	55

(50)
	105

(50)
	305

(200)
	530

(225)
	755

(225)
	1000

(245)
	…..
	1,800

	% installed
	3
	6
	17
	29
	42
	55
	…..
	100


Summary of Smart Metering Functionality and access to, and ownership of, Smart Meter data

	
	Function
	Type A
	Type B

	4.1
	Metering and instrumentation
	

	4.1.1
	Electric energy (kWh)

(active power, reactive power, apparent power)
	All default
	Active power default

	4.1.2
	Electric power (kW)

(active power, reactive power, apparent power)
	All default
	Optional

	4.1.3
	Power factor
	Default
	Optional

	4.1.4
	Peak demand
	Default
	Default

	4.2
	Automated meter reading and control
	

	4.2.1
	Automated meter reading
	Default
	Default

	4.2.2
	Program upgrade
	Default
	Default

	4.2.3
	Remote setting
	Default
	Default

	4.2.4
	Time synchronization

(internal clock, calendar and time check)
	Default
	Default

	4.2.5
	Load profile saving

(15 minute-interval, 60 days)
	Default
	Default

	4.2.6
	Hourly metering 

(More than 4 seasons, more than 12 hourly intervals in a day, 4 tiers in tariff structure)
	Default
	Default

	4.2.7
	Real time price
	Default
	Default

	4.2.8
	Remote shutdown/open, limit rated current
	Default
	Default

	4.3
	Meter management
	

	4.3.1
	Outage management

(Record, setting, time  recovery)
	Default
	Default

	4.3.2
	Instantaneous measurement of power quality management (voltage, current, frequency in each phase) 
	Default
	Optional

	4.3.3
	Warning
	Default
	Default

	4.3.4
	Battery

(Backup power for emergency) 
	Default
	Default

	4.3.5
	Temper detection

(protection against theft and damage)
	Default
	Default

	4.4
	Communication
	

	4.4.1
	Two-way communication

(separation between comm device and metering device)
	Default
	Default

	4.4.2
	Protocol

(open standard)
	Default
	Default

	4.4.3
	Communication interface
	Default
	Default


How will Smart Metering affect the way electricity consumption is settled financially?
Smart metering is expected to introduce more flexibility in terms of billing/payment intervals and methods

	
	Current system
	Smart Metering

	Billing interval
	Monthly, 3-month(small bills)
	Monthly and/or  flexible intervals reflecting consumer needs

	Billing methods
	Paper bill

e-mail bill

Text-messaging notice

Cyber internet office
	Paper bill 

e-mail bill
Consumer portals

Text-messaging notice

Smart phone app.

In-home-display

TV (other smart appliances)

	Payment methods
	Bank transfer

Credit card/debit card
Cash(Bank, convenience stores)

Phone-banking/internet banking
	Bank transfer

Credit card/debit card

Cash(Bank, convenience stores)

Phone-banking/internet banking

Pre-payment

	Payment intervals
	Monthly, 3-month(small bills)
	Monthly and/or  flexible intervals reflecting consumer needs

	Integrated billing
	None
	Possible

	Billing agent 
	Only for some big apartment complex
	Covering all consumer

	Competitive aggregator
	None
	Yes


3 Electricity market structure
3.1 Stakeholders

Table 1  Stakeholders involved in generation, distribution and supply of electricity
	Stakeholder
	Short Description
	Current responsibilities

	Energy suppliers & /or Services Companies
	e.g. These companies are responsible for selling electricity (and often gas) to the end consumer.
	Korea has a de facto retail monopoly company, Korea Electric Power Corporation(KEPCO), which is the single transmission and distribution asset owner. The government holds 51% of KEPCO shares. 16 Community Energy Suppliers are small distribution-generation-retail companies that provide electricity for their franchise area. KEPCO’s retail market share is more than 99%. With the 1st smart grid national action plan, there will be discussion for allowing new entrants in the retail market.

	Distribution Network Operators
	These companies are responsible for the physical infrastructure that is required to bring electricity from the transmission system to the point of end consumption.
	KEPCO is the single distribution network owner and operator. Since KEPCO is also a monopoly retailer, retail department and distribution department share local branch offices. From the consumers’ point of view, there is no difference between distribution and retail. 

	Centralized Generation
	Large power stations, connected to the transmission system.  Fuel mix is dominated by gas, coal and nuclear.
	On the public sector, KEPCO has 6 major generation subsidiaries  whose installed capacity is about 90% of the total, 80GW as of 2012.  Among them, 5 generation companies are based on coal and natural gas fuel, and the last one is based on nuclear. On the private sector, there are 00 companies whose capacity is about 00% of the total. Due to recent generation capacity shortage, number of coal power plants are expected to enter into the market. There has been no changes on nuclear expansion policy after Fukushima disaster. The bi-annual 6th Basic Long-term Power Plan will decide generation expansion capacities for the next 15 years.

	Transmission
	The transmission system is the high voltage network, providing for bulk supply of electricity. 
	KEPCO is the single transmission network owner. KEPCO builds and maintain physical transmission networks. In terms of transmission planning, KEPCO prepares the draft and submits it to the Basic Long-term Power Plan. 

	System Operator
	System operation is completely  separated from transmission and  generation asset owners.
	Korea Power Exchange(KPX) is the sole system operator, which is responsible for maintaining the minute-by-minute balance of the electricity system in South Korea. 

	Market Operator
	The wholesale electricity market in Korea is called Cost-Based Pool and compulsory. The hourly market price is determined based on the detailed cost data submitted by generation companies as well as load forecast.
	Korea Power Exchange(KPX) is the sole market operator, which is responsible for daily wholesale electricity market operation in South Korea.

	Aggregators
	As a part of the government’s DSM program, KPX operates demand response market. Since this demand response program is separated from the wholesale market, program participants receive incentives from the  government as a reward for their load reduction. The incentives funded from the National Electricity Infrastructure Fund.  Generation aggregation is not allowed under the current regulation.
	There are 12  organisations providing commercial aggregation services in the Korean demand response market. These organisations currently aggregate generation from medium to large Industrial and Commercial consumers that would not meet the System Operator's requirements to tender for the provision of demand reduction services.

	Metering
	Metering provision is a distribution owner’s monopoly activity in the Korean market.
	Provision of metering to consumers is the distribution owner’s responsibility, except where the construction company provides meter with their new apartment. In this case, apartment management office provide metering and billing services to the apartment residents. KEPCO, the monopoly distribution asset owner, out-sources her metering responsibility to metering service providers who bids their regional franchise contracts to KEPCO. Most metering systems for residential and small business are cumulative at present.  Smart meters will be rolled out to all customers by 2020.

	Virtual Power Plant

(potential)
	
	

	Competitive retailer

(potential)
	
	

	Electric Vehicle Service Provider

(potential)
	
	

	Smart Service Provider

(potential)
	
	

	Prosumer
	
	


Table 2  Stakeholders involved in policy setting and regulation
	Stakeholder
	Short Description

	Korea Electricity Commission(KOREC), Ministry of Knowledge Economy
	Established in 2001, KOREC was the regulator for the electricity sector in South Korea.  Its primary responsibilities were Policy Coordination, Power System Operation(including licensing,  electricity tariff regulation), Electricity Market Operation, and Consumer Protection. In 2011, as a part of the reorganization within the Ministry of Knowledge Economy, KOREC was divided and its current responsibilities include consumer protection, reviews on electricity tariff filing, M&A, business licensing, and market surveillance. 

	Electricity Industry Promotion Division(EIPD), Ministry of Knowledge Economy
	Established in 2011, EIPD regulates electricity market and electricity tariff. National smart grid policy is also a part of this division’s responsibilities.

	Electric Power Industry Division(EPID), Ministry of Knowledge Economy
	Established in 2001, EPID is responsible for power system operation, national long-term power and transmission planning, national electricity infrastructure fund.

	Ministry of Strategy and Finance(MOSF)
	In accordance with general price stability act, MOSF operated a committee that  makes a final decision on electricity rate changes. 

	Knowledge Economy Committee(KEC), National Assembly
	KEC makes influences on policy and regulation by changing relevant Acts  including the Electricity Business Act, the Smart Grid Act.

	Korea Power Exchange(KPX)
	As the power market and system operator, KPX operates various committees  having an effect on policy and regulation in terms of marker operation, system operation, and long-term power planning.

	Market Participants
	Various market participants make influences on policy and regulation by participating committees operated by KPX.

	Korea Smart Grid Institute(KSGI)
	KSGI supports EIPD’s various smart grid policy making including the 1st national smart grid action plan.

	Local Government

(potential)
	

	Non-Government Organization
(potential)
	


Table 3  Other Stakeholders
	Stakeholder
	Short Description / Current responsibilities

	Appliance Manufacturers
	Technologies for home energy management could be integrated into new appliances.  This could offer manufacturers a unique selling point, enabling them to differentiate their offering from their competitors'.  Some manufacturers have already announced that they are developing 'Smart Appliances' with this capability.  A growing market is likely to encourage others into this space. In particular, Samsung and LG are active on this field in South Korea.

	Appliance Suppliers
	There are a wide range of organizations that supply appliances to small consumers in South Korea, including department stores, large specialist retail chains, and independent retailers, and internet retail portals.  Among these, internet offering has shown a fast increasing market share. Until now, some retail chains has participated in the demand reduction program from DR aggregators.

	Back-office services
	Until now, most of the back-office functions are done within KEPCO and KPX.  There is a possibility that back-office function is separated from the utility if the market is large enough.

	Building & Construction sector
	Targets to develop 'zero-carbon' properties such as ‘Green Home’, ‘Korea Micro Energy Grid’ are likely to drive this sector to investigating installation of low carbon technologies, including small scale and micro-generation, to meet required performance.  DSM could allow the output from this generation to be used on-site, maximising the value to the owner/tenant and increasing the value to the developer. If those building can participating in the wholesale market, this also could provide another financial opportunity.

	Communications Infrastructure & Services
	The companies provide communications services.  The development of Smart/Advanced Metering will require communication functionality and it is likely to also be required for the development of DSM programs.  This sector is predominantly made up of a number of large, domestic players who may wish to become more active in the energy sector in light of these developments. In Korea, SK Telecom and Korea Telecom, and LG Telecom is active on smart grid projects. They are developing new business models based on the synergy between energy and telecommunication. 

	Consulting
	The role of commercial consulting is limited in Korea in terms of  developing services in relation to the rollout of Smart Metering and DSM programs. Rather, academics and researchers often give advices to these projects.

	IT Providers
	The development of Smart Metering and Smart Grids is likely to be attractive to providers of IT solutions, particularly in relation to data management and storage.  All the major SI companies in South Korea are interested in the Smart Grid projects.

	Motor Manufacturers
	Electric Vehicles are being developed by Hyundai and Kia Motors. Some small-medium companies had entered EV market to produce small size EVs in advance, though some of them is now having financial troubles. Vehicle to Grid technologies are also being developed which could enable direct load control of EVs storage capability.  However, though Hyundai and Kia produced a small number of EVs, it looks like that they are skeptical on the future of EVs including Plug-In  Hybrid Electric Vehicle(PHEV). Hydro fuel cell car has been  a key focus of Hyundai and Kia Motors’ future vehicle projects for many years.

	Energy Storage System(ESS) Manufacturers

(Potential)
	Energy Storage System using Lithium-ion battery  is being actively developed by all major chemical companies in South Korea including LG Chem, Samsung SDI, and SK Innovations. These are top-notch ESS battery producers in the world and have global partnership with major auto companies such as GM, BMW, and Reno.

	Private Finance & Capital Markets
	Parties are generally outside the energy sector but provide routes for market players to access funding for capital investment programs.  In exchange, they will be looking for a return on their capital that matches their investment objectives.  The ability to access funds will be a significant factor for the investment strategies that parties within the energy sector will be able to pursue.  Attracting private investments is one of the top priorities of the government for promoting smart grid.

	Property Management organizations (including Housing Associations, Social Housing Landlords & Facilities Management Companies)
	-

	Korea Energy Management Corporation
(KEMCO)(potential)
	KEMCO is a public organization that is active in consumer education about energy savings.


3.2 Market Maps
Complete the market maps for the following information – use a separate map for each level of information to be provided.

ii. Physical power flows

iii. Energy purchasing

iv. Network charges

v. Potential DSR contracting

vi. Other relevant information
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Physical Power Flows
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Energy Purchasing (flow of money between stakeholders) 
– add in any additional stakeholders as necessary

[image: image4]
Network charges (flow of money between stakeholders)
 – add in any additional stakeholders as necessary
1. Generator are currently exempted from network charges, but they paid access charges.
2. Since electricity bills don’t show any information based on functional division, portions of network charges are not clear.
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Current DR Contracts(flow of money)
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Potential  DR Contracts(flow of money)
4 Tariff structures

Provide information on the following aspects of electricity prices in your country:

a. What is the current typical price of electricity (total price including all taxes and charges) paid by residential, small commercial, small industrial customers?
Residential Low Voltage
	Fixed Charge (Korean wona)
	Energy Charge (Korean won/kWh)

	For less than 100kWh
	390
	For less than 100kWh
	57.90

	For 101kWh to 200kWh
	870
	For 101kWh to 200kWh
	120.20

	For 201kWh to 300kWh
	1,530
	For 201kWh to 300kWh
	179.40

	For 301kWh to 400kWh
	3,680
	For 301kWh to 400kWh
	267.80

	For 401kWh to 500kWh
	6,970
	For 401kWh to 500kWh
	398.70

	For more than 501kWh
	12,350
	For more than 501kWh 
	677.30


a USD 1.0 was approximately equal to 1,129 Korean won at the time of the survey (September 2012).
Residential High Voltage
	Fixed Charge (Korean won)
	Energy Charge (Korean won/kWh)

	For less than 100kWh
	390
	For less than 100kWh
	55.00

	For 101kWh to 200kWh
	700
	For 101kWh to 200kWh
	94.40

	For 201kWh to 300kWh
	1,210
	For 201kWh to 300kWh
	140.60

	For 301kWh to 400kWh
	3,030
	For 301kWh to 400kWh
	205.80

	For 401kWh to 500kWh
	5,780
	For 401kWh to 500kWh
	310.90

	For more than 501kWh
	10,270
	For more than 501kWh 
	548.50


Small Commercial under 300kW

	
	Fixed Charge (Korean won/kW)
	Energy Charge (Korean Won/kWh)

	
	
	Summer

(Jul-Aug)
	Spring, Fall

(Mar-Jun)

(Sep-Oct)
	Winter

(Nov-Feb)

	Low Voltage
	5,830
	100.20
	62.40
	86.50

	High Voltage A
	Choice I
	6,790
	110.10
	68.70
	97.10

	
	Choice II
	7,790
	106.30
	64.70
	92.10

	High Voltage B
	Choice I
	6,790
	108.10
	67.60
	94.30

	
	Choice II
	7,790
	103.10
	62.60
	89.30


Small Industrial under 300kW

	
	Fixed Charge (Korean won/kW)
	Energy Charge (Korean Won/kWh)

	
	
	Summer

(Jul-Aug)
	Spring, Fall

(Mar-Jun)

(Sep-Oct)
	Winter

(Nov-Feb)

	Low Voltage
	5,090
	74.20
	55.90
	71.80

	High Voltage A
	Choice I
	5,890
	80.20
	60.70
	79.60

	
	Choice II
	6,780
	76.00
	56.40
	74.00

	High Voltage B
	Choice I
	5,450
	79.20
	59.60
	78.30

	
	Choice II
	6,270
	75.00
	55.40
	72.80


b. Provide a breakdown of the total price to include: There are 4 components in the power bill.
i. The monopoly retailer provide an inclusive bill  so that it is impossible to break down the costs. This include fixed costs and energy costs. Other costs are included in the fixed and energy charges. 

ii. Value added tax is calculated by adding 10% of energy and fixed charges. 
iii. Electricity Infrastructure Fund is calculated by adding 3.7% of the sum of (energy charge + fixed charges + VAT)
c. Describe how each element of the price is determined

i. Which elements are regulated? Fixed charge, Energy charge, National Infrastructure Fund.
ii. Which are set in a competitive market with no regulation? All components are under the government’s regulation. 
iii. Which are set as a fixed percentage? VAT and National Infrastructure Fund.
iv. Which are set as a fixed amount? Fixed charge in a increasing block rate manner.
Billing and Settlement

a. What are the billing arrangements

i. Who sends the bill(s) to the customer? KEPCO and/or its billing agents
ii. Do customers receive one bill for the combined energy/network charges, or do they receive separate bills. One bill
iii. What information must be provided on the bill? There is no clear legal obligation on the Electricity Business Act(Article 17). However, following information is included in a typical residential bill: Customer number, address, metering details, monthly electricity consumption amounts,  past one year trend of monthly consumption.
iv. How often are bills sent? Monthly
v. Are estimated bills issued to customers, or are they based on meter readings? Meter reading
vi. Will these arrangements change once smart meters are rolled out? Not clear until now.
b. How is the electricity consumption for small customers settled in the energy market?  A brief description only is required for this project.  

a. In present, small customers are not allowed in the energy market. They are captive customers of the monopoly retailer. Therefore, the hourly wholesale price is not linked with the retail rate. All bills are monthly basis under regulated tariff.
Data Ownership

d. Who owns the data collected from the meters (now) and once smart meters are deployed? Legally, all the consumption data are owned by the customer. 
e. Which stakeholders have access to the data – what are the access arrangements, and what can the data be used for? In accordance with  the Smart Grid Act, with the legal permission from a customer,  retailer, aggregator, other 3rd party firms, and relevant  organization can access the data. Detailed procedures and rules has to be made in the near future. Data can be used for energy management consultation, aggregation, power quality improvements and other marketing needs. Other possible needs might be found in the future.
f. Are there any specific issues regarding meter data ownership in your country.
Since the government’s arrangement is not decided yet, it isn’t clear until now that the data sharing is well processed as expected. The monopoly retailer is expected to be highly defensive and critical on the data access by would-be future competitor.
5 Other Relevant Information
Please provide any other relevant information that impacts on the way that customers ‘behave’ in the electricity market.

Examples might include

a. Do you have any Feed-In Tariffs in your country?
Payment method: the government sets the basic price and supports the difference between the basic price and wholesale electricity market price.

   Basic price = wholesale price(system marginal price) + FIT

FIT supports hydro, wind, photovoltaic, fuel cell, Land Fill Gas(LFG), bio-gas, bio-mass, and wastes generation technologies. Solar received the largest FIT support.

Beginning 2012, the government stops supporting new FIT capacities. Renewable Portfolio Standard (RPS) was introduced to replace FIT in order to reduce financial burden of the government and enhance competition and efficiency among the new technologies.

The accumulated FIT support

	
	Hydro
	Wind
	Solar
	Fuel cell
	LFG
	Bio-gas
	Bio-Mass
	Wastes
	Total

	Capacity

(kW)
	87,396
	320,205
	496,624
	50,500
	74,868
	2,711
	5,500
	2,247
	1,010,096

	Unit
	63
	15
	1,991
	20
	14
	3
	1
	1
	2,108

	Output

(MWh)
	2,179,889

(19.1%)
	3,529,492

(31%)
	2,266,357

(19.9%)
	721,427

(6.3%)
	2,591,948

(22.8%)
	35,551

(0.3%)
	48,753

(0.4%)
	12,511

(0.1%)
	11,385,928

(100%)

	FIT

(USD, thousands)*
	24,432

(2.1%)
	23,163

(2.0%)
	1,013,724

(86.9%)
	89,860

(7.7%)
	14,563

(1.2%)
	0.558

(0.0%)
	1,166,302


*USD 1.0 is approximately equal to 1,229 Korean Won as of Sep. 2012

b. Emissions Trading
      The Climate Change Act was enacted last June and, Presidential Decree and relevant rules regarding emission trading would be finalized within a year. 
c. Renewable Portfolio Standard (RPS)
Starting in 2012, generation companies whose total capacities are above 500MW have obligation to produce designated % of renewable energy compared to their total output. In case of  solar, separate targets were announced. Generators can trade their RPS certificates (REC) in the REC market operated by KEMCO.

Annual obligatory RPS targets for generation companies 
	Year
	‘12
	‘13
	‘14
	‘15
	‘16
	‘17
	‘18
	‘19
	‘20
	‘21
	‘22

	Obligation

(%)
	2.0
	2.5
	3.0
	3.5
	4.0
	5.0
	6.0
	7.0
	8.0
	9.0
	10.0


d. Social housing ‘approach’ – are appliances always included as part of the ‘rental’ (of either private rental homes, or social housing) and are there standards for the appliances that must be installed
In the past, appliances are not part of the rental. However, nowadays increasing number of ‘One Room(rental room for young single in city area)’ are furnished with brand new appliances.

e. Others??
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