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Monthly peak demand and daily average planned overhaul
development in recent three years (2011 - 2013) 

In terms of the planned overhaul performances between 2011 and 2013, the daily
average planned overhaul performance in the peak demand of summer (July and August)
and winter (January, February and December) was 1,866 MW, an increase from 1,606
MW in 2012 but a decrease from 2,038 MW in 2011. In the other months of 2013, the
number stood at 8,253 MW, an increase from 7,717 MW in 2012 and 7,526 MW in
2011. From 2011 to 2013, the power demand and the planned overhaul showed a
similar trend including the annual peak demand occurred in winter and the planned
overhaul carried out mainly in April and May each year. In 2013, however, the planned
overhaul was very limited in summer and winter in high power demand and instead it
was scheduled during the other days of the year. Our analysis is that it mainly raised the
correlation. Fewer planned overhauls were scheduled in summer and winter 2013 than

those in 2012, but more than those of the previous years. It probably means that KPX
operated the generators in line with the electric-power supply and demand in scheduling
the planned overhaul. It equally means that GenCos did not push up the market prices to
a degree of disrupting the market nor lay out a strategy to receive capacity payment
overly.
The high correlation in 2013 also results from the improved accuracy in demand
forecast. As stated before, availability is affected by the planned overhaul and
maintenance periods. However, it is more closely linked to demand forecast that sets a
basis for scheduling of generators. We prepare a plan of operating generators depending
on the demand forecast and thereby adjust the schedule for the planned overhaul or
maintenance. Again, demand forecast affects availability of generators much. A number
of factors including weather and demand pattern changes increasingly raised uncertainty
in demand forecast and efforts were made to minimize the uncertainty and improve the
demand forecast error ratio. First of all, a demand forecast program was improved by
reflecting the more approximate value of weather and social conditions and running it 24
hours all through the year. The demand forecast technique became more precise with
the forecast on a 15-minute-cycle basis from the previous one-hour-cycle basis. A pool
of experts in demand forecast developed a technique for analysis on demand forecast
error ratio and its application. In the long term, many efforts are being made to develop
techniques to respond to uncertainty in demand forecast and demand forecast
modeling. The error ratio of demand forecast was lowered in 2012 and 2013 and it is
considered to have raised the correlation of the availability to power demand. At the time
of the national rolling blackout in September 15, 2011, demand forecast error was
pointed out as one of the main causes of the problem. 
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Derated Power of Coal-fired Generators

Close monitoring on each outaged or derated generator is needed to prevent
electricity companies from bidding less than their availability under the pretense of a
forced outage. If the power demand goes up near the total available installed capacity
and a forced outage occurs in these circumstances where it could actually force up the
prices and if the frequency of forced outages is more than usual, then special attention is
required. Also, when the availability of all coal-fired generators can meet the power
demand, but there are forced outages more often than the normal level when gas
generators need to operate; this also requires scrutiny. In other words, these are the
times when price-manipulation works best. However, not only the peak-hours short of
the reserve margin, but the sensitive range on the supply curve where price-setting
generators change from coal to LNG need close monitoring.
The chart below as of 2013 compares the derating ratio58) of anthracite generators
(Group1), bituminous-coal generators (Group2) and the top-five high-generation priced
bituminous-coal generators (Group3)59) to the annual average (8,760 hours) derates of
each group when the power demand reached the sensitive range60) on the supply curve.

Derated power during the sensitive hours compared to the annual
average derates (2013) 

The diagram also shows that the derates in 2013 (18.7%, 8.6% each) of anthracite
coal generators (Group 1) and bituminous coal generators (Group 2) during sensitive
hours were slightly higher than the annual average derates of the two groups (18.5% and
7.8%). The number of anthracite coal generators was small, so they were affected by the
planned overhaul schedule of other generators and the anthracite coal generators
showed no sign of change. Indeed, most of the derates of anthracite coal generators
appeared in the intensive planned overhaul period in April, May in the first half and
October in 2013. The relatively high derates compared with power demand in November
and December were mostly due to the planned overhaul at Donghae #1 & #2 and
Youngdong #1 during the period. For bituminous coal generators, there was no special
sign in their curve during the sensitive hours. The planned overhaul also affected the
derates; more than 50% of the derates appeared during the planned overhaul period in
April, May, and October. Still, it is remarkable that 15% of the derates of bituminous coal

Electricity Market Trends & Analysis

 

 

 

 

 

 

 

 

 

 

 

 

 

58) Percentage of derated electricity: (installed capacity - availability)/installed capacity
59) The top five coal-fired generators whose generation prices were most frequently included in the top 20% highest
hourly-generation prices.

60) It means a load range where marginal generators are converted from coal-fired generators to LNG CC. This track
(39,000 MW - 42,000 MW) was set in reference to the Market Review released in 2013. 
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generators appeared in November when the winter peak demand started. The high
number resulted from the increased capacity following the planned overhaul in November
in anticipation of the coming winter at Boryeong thermal power plant #8 and Dangjin
thermal power plant #6. There were no other particular findings.
The derates for the top five high generation priced bituminous coal generators (Group 3)
whose generation prices were most frequently included in the leading group were 15.6%
during the sensitive hours, higher than the annual average. The derates of the generators
were high between April and June and between October and November and there were no
other particular findings. This shows no evidence that reduction in the bid volume had
relatively high influence on price rise leading to intended bidding for derates was not found. It
is probably because most coal-unit owners are KEPCO subsidiaries who have little incentive
to raise market prices for their other type generators to maximize operating profits.

With the steadily rising power demand, the price-setting percentage of LNG and oil
generators accounted for 99% in 2013. Accordingly, GenCos are less likely to push up
the market prices in the sensitive range of the capacity curve using derates-based
bidding of anthracite generators and bituminous coal generators. As stated earlier, now
the capacity payment of base load generators has drastically decreased from that of the
market opening. In the meantime, the KEPCO subsidiaries that operate the base load
generators receive their payment based on the settlement adjustment factors. The
subsidiaries are hardly likely to make use of the derates-based bidding of base load
generators to maximize their profits61). If the increase in power demand begins to slow
and the private GenCos complete their design and finally own their base load coal-fired
generators, the market landscape will probably change. However, derates-based bidding
is just part of the discussion on whether or not the market power is exercised. Multiple
approaches should be taken to review it including the periods of the market price hike
and the resulting profits from derates. 

Market operation: The market price in 2013 decreased 5.4% year on year, a stark
contrast to the 27.0% increase in 2012. Similarly, there were merely 56 price-setting
times in the prices above 200 won/kWh, accounting for less than 1% in the price- setting
percentage. Earlier in 2012, on the other hand, there were 1,108 price-setting times. The
capacity payment rarely changed from the previous year because of the freeze in the
reference capacity price. Yet, the share of capacity payment that had been on the
decline until 2012 out of the total settlement payment slightly went up because of the
increase in bid capacity coupled with the increase in installed capacity, the introduction
of the Soft Price Cap and the decreased percentage of energy payment caused by the
decline in fuel costs. As the trading scheme is established in the electricity market, the
rapid increase of supply by private GenCos at 10.6% in 2013 from 0.1% at the time of
the market opening contributed to the growing market vitality.

Power system operation: While the level of the installed reserve margin stayed stable
during the peak load season of the years between 2001 and 2005, it has dropped down
to a single digit since 2006, raising the concerns over stable power supply. In 2008, the
reserve margin returned to 12% temporarily as the installed capacity increased with the
construction of Youngheung #3 & #4 and Boryeong #7 & #8 while the peak demand
increased merely 0.4% because of the economic downturn. Since then, the power
demand increased more than the growth rate for generating capacity and therefore the
installed reserve margin was on the decrease to a record low at 4.1% in 2011. In 2012,
the growth rate for generating capacity was 7.5% and the installed reserve margin
increased 3.6%p to 7.7% by turning around from the continued decrease since 2008.
The peak demand in 2013 hit 76,522 MW, a 0.7% year-on-year increase, on Thursday,
January 3. The installed capacity reached 82,296 MW and the reserve margin stood at
7.5%. The reserve margin has been unstable at a single digit number since 2009 until
recently, but it is expected to increase to 16% - 30% beyond 2014. Over the long term,
the power supply is predicted to become more stable.  
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61) The capacity prices of base load generators used to be high. Against this backdrop, there were low strategic
incentives to increase the SEP of other own generators by accepting the decrease in capacity payment and raising
market prices through derates-based bidding. 

Conclusion
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As for the expansion of power transmission and transformation facilities in 2013 that
directly affect the supply reliability and transmission constraints, the growth rate of
transmission facilities stood at 2.0%, higher than the annual average of recent five years
at 1.3% (2008-2012). The growth rate of transmission facilities slightly decreased to
3.1% compared with the annual average of recent five years (2008-2012) at 3.5%.
Transmission and transformation facilities and power plants in the Seoul metropolitan
areas need to be expanded more to address the transmission constraints as peak
demand and transmission interchange flow seem to be on the rise in the areas.

Market structure: The trading volume shares by GenCos operating the base load
nuclear or coal generators at a certain level all through the year decreased as those of
the LNG or oil generators increased along with the increased power demand.
Accordingly, the trading volume shares of the top three generators continued to fall to
55% in 2013. By the standard of the HHI that indicates the level of market concentration
by trading volume, their market shares significantly decreased from those of the market
opening. 

Market performance: In 2013, the fuel price decreased 2.5% whereas the market price
decreased 5.4% year on year. The market heat rate thus decreased to 2.01 Gcal/MWh
in 2013 from 2.07 Gcal/MWh in 2012, raising the efficiency of electric-power supply. In
terms of generation utilization efficiency, the entire annual average operating hours
percentage slightly decreased from 2012. The decrease seems to be due to the
additional facilities over the average power demand growth rate. In particular, nuclear
generators showed the lower operating hours percentage than in the previous years
because of the long outage period at Shin-Kori #1 & #2 and Shin-Wolsong #1 for
replacement of faulty parts. The demand response market introduced in 2008 saw the
existing market participants’curtailment increasing and the increased number of new
participants. With the competition escalating, the annual sum of demand curtailment
increased while the market price decreased. The revision of the Electricity Business Act
is in progress for the incoming integration of the demand response market into the
wholesale electricity market. The integration aims to enhance reliability in demand

response resources and boost the demand response market. If the revision bill is
passed, the further development of the demand response market is expected to bring
about power supply stability and economic efficiency.

Market participants’behavior: The elasticity of availability to power demand was high
in 2013. It means availability was elastic to power demand in its movements. Availability
is affected by planned overhaul, bidding and demand forecast. During the peak power
demand over summer and winter, there were shorter planned overhaul days; the planned
overhaul was scheduled on the other days of the year in response to power demand
properly. Moreover, GenCos did not conduct any strategic behavior to raise market
prices by disrupting the market or to receive overly-charged capacity payment. Many
efforts were made to reduce uncertainty in demand forecast as much as possible in the
wake of the national rolling blackout in September 15, 2011. Indeed, the demand
forecast error ratio was lowered in 2012 and 2013 in a row. A series of these actions
seem to have affected the increased correlation of availability to power demand. Last but
not least, in terms of the derates of coal-fired generators, the LNG generators and oil
generators accounted for 99% of the total price-setting generators with the rising power
demand. Against this backdrop, it was considered that the GenCos were not likely to
raise the market prices using the derates-based bidding of generators of anthracite and
bituminous coal in the sensitive hours of the supply curve.

With all of the above considered, it looks hard for some GenCos to exercise market
power or conduct strategic behavior to make unfair profits in the electricity market today
given the unstable supply and demand as well as the market structure. However, close
monitoring on private GenCos should be continued as a sweeping change will come
because of their plan to construct coal-fired power plants, the falling power demand
growth rate, the rising reserve margin, and the growing installed capacity share of the
generators based on new renewable energy. 
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Market Participants

At the beginning of the market, there were about 10 market participants including
KEPCO and its six subsidiaries. Since then, the number of members has steadily
increased to 540 as of 2013.
That is, from the beginning of the market to early 2003, community energy businesses
and small hydro-electricity companies joined the electricity market as their contracts with
KEPCO expired. As KEPCO ended its PPAs with community energy businesses at the
end of 2002, 15 companies including Hyundai Heavy Industry Co. Ltd. joined the market
as of Jan. 1. 2003. Since 2003, small electricity companies of wind, LFG and
photovoltaic generation have entered the market with the support of government policy
for renewable energy development. The number of market participants soared to 446 as
of 2012. The number increased again to 540 in 2013 as another 90 new renewable
energy GenCos joined the electricity market. 

Market participants (as of the end of 2013)

Trend of market participants by year 
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Appendix
Classification Name

Transmission, transformation and retail supplier KEPCO

KEPCO generating subsidiaries 6 companies including KHNP

GenCos 9 companies including POSCO ENERGY

Renewable energy businesses (GenCos) 473 companies including MPC Yulchon Generation Co., Ltd. 

Community energy supply businesses 10 companies including Yeochun NCC Co., Ltd. 

Direct purchase customers -

Community energy businesses 22 companies including KG ETS

Self-generation installers 19 companies including Byeollae Energy Co., Ltd.

Associate members -

Total 540

(Number)
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AGC: Automatic Generation Control

BLMP: Base Load Marginal Price

CBP: Cost Based Pool

CC: Combined Cycle Power Plant

CON: Constrained-On energy payment

COFF: Constrained-Off energy payment

CP: Capacity Payment

EMSC: Electricity Market Surveillance Committee

G/F: Governor Free

GSCON: Generator-Self Constrained-On energy

payment

IPP: Independent Power Producer

ISO: Independent System Operator

KDI: Korea Development Institute

KEEI: Korea Energy Economics Institute

KERI: Korea Electrotechnology Research Institute

KEPCO: Korea Electric Power Corporation 

KEWESPO: Korea East-West Power Co., Ltd. 

KOWEPO: Korea Western Power Co., Ltd. 

KHNP: Korea Hydro & Nuclear Power Co., Ltd. 

KOMIPO: Korea Midland Power Co., Ltd. 

KOREC: Korean Electricity Regulatory Commission 

KOSEP: Korea South-East Power Co., Ltd. 

KOSPO: Korea Southern Power Co., Ltd. 

KPX: Korea Power Exchange  

LFG: Landfill Gas

MHR: Market Heat Rate

MOCIE: Ministry of Commerce, Industry and

Energy (current Ministry of Knowledge

Economy) 

PPA: Power Purchase Agreement

PSE: Price Setting Scheduled Energy

RMP: Regulated Market Price

RPS: Renewable Portfolio Standard

RSC: Resource Scheduling & Commitment

SCON: System Constrained-On energy payment

SMP: System Marginal Price or market price
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