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“Sold-out” continued over 
three weeks 
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Event in Texas on Feb. 2021 
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(source) https://lawandcrime.com/high-profile/unfathomable-biggest-power-cooperative-in-texas-
hit-with-2-1-billion-post-outages-bill-files-for-chapter-11-bankruptcy/

High spikes 
but 

converged 
within 7 days 
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Event in Texas on Aug. 2019 
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(Source) https://www.spglobal.com/platts/en/market-insights/latest-news/electric-power/040920-ercot-sets-april-
peak-demand-record-real-time-prices-spike-into-300smwh-at-same-time 

https://www.spglobal.com/platts/en/market-insights/latest-news/electric-power/081619-analysis-ercots-price-
surge-may-have-hurt-some-retail-electricity-providers-experts

Spikes converged 
within 4 days 
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Event in US on 2016/17 
(Due to Nuclear outage in France)
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(Source) J. Ellison: Challenging Winter Ahead for Triad Season (2017)  
https://www.eic.co.uk/tag/energy-market/ 

OFFGEM: State of Energy Market 2017 Report (2018) 
https://www.ofgem.gov.uk/system/files/docs/2017/10/state_of_the_market_report_2017_web_1.pdf

51

State of the energy market report

Significant price spikes observed

The structure of the wholesale electricity market 
is competitive overall, and should support good 
outcomes. Opportunities could nevertheless arise for 
some generators to exercise market power. 

In 2016-17, the frequency of price spikes in the 
Balancing Mechanism, which National Grid uses to 
balance electricity supply and demand, increased 
significantly (Figure 2.31). Margins were somewhat 

tighter in 2016-17 compared with previous years.59  
This has meant that in certain periods competition 
may not have been as strong, potentially leading to 
more peaky and volatile prices.60 Price spikes can be 
understood as part of efficient price formation when 
they are the result of tight adequacy margins. They can 
send useful signals to investors, for instance, about the 
characteristics of the capacity required by the market, 
which we reinforced through our Electricity Balancing 
Significant Code Review.

If not driven by (unmanipulated) market conditions, price 
spikes could indicate market abuse. To ensure against 
this, Ofgem scrutinises market behaviour to distinguish 
price spikes that reflect actual market conditions from 
those that could mean market abuse. Where there 
is evidence of this, Ofgem can take action under the 
Competition Act, the Transmission Constraint Licence 
Condition and the EU regulation on energy market 
integrity and transparency (REMIT).61  

Diverse supplies are dispatched largely according 
to relative costs, but with room for improvement

The GB generation mix is diverse. Fuel sources include 
coal, nuclear, wind, solar, oil, hydro, bioenergy, gas, 
pumped storage and net imports via interconnectors. 
Coal-fired generation has declined significantly, while 
government subsidies have fuelled a large increase in 
renewable generation. GB trading arrangements have 
been designed to bring about efficient deployment of 
resources. Figure 2.32 shows that gas (CCGT) and coal 
tend to displace each other according to their relative 
cost advantage, and is consistent with competitive 
forces driving the efficient deployment of resources. 

Figure 2.31 Frequency of high system buy prices

59 The average out-turn margin during the tightest 50 hours of each financial year has fallen steadily since 2013/14 with a cumulative 16% reduction  
 by 2016-17 (as measured by reported maximum export limits, using Bloomberg data).
60 Note that the energy transition could also weaken market power in other periods. For instance, analysis of the Italian wholesale market suggests  
 that market power was weakened by renewable penetration during peak hours over 2010 to 2013. See http://www.eprg.group.cam.ac.uk/wp- 
 content/uploads/2017/06/1711-Text.pdf 
61 In December 2016, we published a letter outlining our position on the interaction between the pricing of scarcity in the wholesale energy markets  
 and potential market conduct issues. See https://www.ofgem.gov.uk/publications-and-updates/open-letter-scarcity-pricing-and-conduct- 
 wholesale-energy-market.

Frequency: 

4 times
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Frequency of high prices  

in JEPX 

(Data source) http://www.jepx.org/market/index.html

N
um

be
r o

f h
al

f-h
ou

r p
er

io
ds

0

200

400

600

800

20
 J

P
Y

/k
W

h 
=<

 
< 

50
 J

P
Y

/k
W

h

50
 J

P
Y

/k
W

h 
=<

 
< 

10
0 

JP
Y

/k
W

h

10
0 

JP
Y

/k
W

h 
=<

 
< 

15
0 

JP
Y

/k
W

h

15
0 

JP
Y

/k
W

h 
=<

 
< 

20
0J

P
Y

/k
W

h

20
0 

JP
Y

/k
W

h 
=<

 
< 

25
0J

P
Y

/k
W

h

< 
25

0 
JP

Y
/k

W
h

1

55
101

158

434

693

00002

120

00007

236

FY2018
FY2019
FY2020 (to 29th Jan)

8



+
Causes of the event:  
breakdown

■ Primary cause: generators 

■ Sudden reduction of bids for sell in market 

■ “Sold out” over three weeks 

■ Extraordinary situation in market 

■ Secondary cause: market operators/
regulators 

■ Immature monitoring on market power 

■ Immature imbalance prices 

■ Tertiary cause: retailers 

■ Prisoner’s dilemma 

■ Lack of Demand Response

9
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Due to PVs?

11

3 

 
図 9 9エリア合計の月間需要電力量（12月と 1月）       図 10 9エリア合計の月間需要電力量（7月と 8月） 

 

2016年度～2020年度の太陽光と風力の発電出力[kW]と発電電力量[kWh] 
  9エリア合計の太陽光発電設備容量は、2020年 11月末で 58.81GWと 2019年 11月末より 5.82GW（約 10％）増加しており、風力発電設備容

量は、2020年 11月末で 4.54GWと 2019年 11月末より 0.24GW（約 5％）増加している。太陽光発電の時系列データ（月日基準）を図 11に、太

陽光の発電出力デュレーションカーブを図 12に、太陽光の最大出力を図 13に、太陽光の発電電力量を図 14に、太陽光と風力の電力量供給状況を図

15に、太陽光と風力の合計発電出力デュレーションカーブを図 16に示す。 

 

冬季は、夏季に比して太陽光発電の発電出力が少なく、風力発電の発電出力が多くなる。2020年度は太陽光の設備容量が風力の設備容量の約 13倍

であるが、将来この比率が小さくなると風力発電と太陽光発電の補完特性iiにより、より安定的な電力供給が可能になると言える。年度毎の傾向を見る

と日々の違いはあるものの月間では、年度による設備容量増加率を上回る最大発電出力・発電電力量増加率となっている。2020年 12月の風力と太陽

光の合計値では、2019年 12月に比して、最大発電出力が約 12％増加し、発電電力量は約 19％増加している。2021年 1月は 2020年 1月に比して

最大発電出力が約 25％増加し、発電電力量は約 20％増加していた。また、需要電力量に対する電力供給率も、2020年度は 2019年度より需要電力量

が増えているにもかかわらず、12月と 1月の合計値では約 0.8％増加していた。 

 

日々における太陽光・風力の発電出力の違いは、日々の電力需要の違いと同じく年間を通じて生じている。また、次節に示す通り、翌日の電力供

給・供給力計画は、多少の誤差があるものの電力需要の予想（気温、平日と休日などがベース）と再エネの出力抑制指令にも対応した再エネの出力予

想（日射強度、風況がベース）を基としており、需要電力の増減と再エネの出力増減による影響は予想誤差範囲で考慮されていると言える。更に、前

述の通り最大需要発生時刻は、太陽光の出力が 10～20％程度の 9時、ゼロ％の 17時または 18時であることにも留意する必要がある。 

 
図 11 9エリア合計の太陽光発電の発電出力（月日基準）     図 12 9エリア合計の太陽光の発電出力デュレーション 

 
図 13 9エリア合計の太陽光発電の最大発電出力          図 14 9エリア合計の太陽光発電の発電電力量  
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Maximum output power of PV in Japan
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Generated Energy by PV in Japan
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FY2017 FY2019

Time-series output power of PV in Japan 

FY2020FY2018FY2016 FY2017 FY2019

Duration curve of PV in Japan (Dec.20-Jan. 21) 
FY2020FY2018FY2016 FY2017 FY2019 … but  

it has 
been 

denied.

Some articles argued the event 
was caused by “unstable” PVs…
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Due to lack of LNG stocks …?

12

LNGの在庫の推移
z 12月上旬までは冬季の需要増に備え、LNG在庫量は全国的に増加傾向であったが、電力需要
が例年に比べて大幅に増えたこと等により、12月中旬以降大幅に下落。

z 1/10頃が在庫下振れのピークであり、12月上旬の水準までは戻っていないものの、在庫量は回
復傾向。

単位：万トン

減少傾向
増加傾向

電力会社所有LNGの在庫推移

15※旧一般電気事業者へのヒアリングを元に資源エネルギー庁作成

増加傾向

(Source) https://www.meti.go.jp/shingikai/enecho/denryoku_gas/denryoku_gas/pdf/029_04_01.pdf
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Published by METI in 19th Jan.  

(two weeks after the beginning of the event. 

Normally not published even for market players.) 
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Extraordinary behavior by  
one of the Big-9
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9

関西電力：グロスビディングの入札量、約定量 単位:MWh/h北陸電力：グロスビディングの入札量、約定量 単位:MWh/h

中国電力：グロスビディングの入札量、約定量 単位:MWh/h

（参考）３社のグロス・ビディングの実施状況について

(出典) 電力・ガス取引監視等委員会: 第56回制度設計専門会合, 資料3-1 (2021年2月25日) 
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Actual Bid for buyGB for buy GB for sell



+
Planned outage of nuclear 
reactors in Kansai EPCO
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Annual plan 
as of  

Apr. 2020

2020 2021

Apr. May June July Aug. Sep. Oct. Nov. Dec. Jan. Feb. Mar.

Takahama 3
- 4th 
Apr.

2nd Aug. - 22nd Dec.

Takahama 4 7th Oct. - 10th Feb.

Ohi 3 8th May - 15th July

Ohi 4 26th Oct - 9th Jan.

Actual in 
Dec. 2020

2020 2021

Apr. May June July Aug. Sep. Oct. Nov. Dec. Jan. Feb. Mar.

Takahama 3 schedule delay due to a trouble in steam generator 

Takahama 4 7th Oct. - 10th Feb.

Ohi 3 schedule delay due to a pipe trouble

Ohi 4 3rd Nov. - 9th Jan.

No nuclear 

reactors 

restarted

(Source) https://cnic.jp/wp/wp-content/uploads/2021/05/20210514_power_market_surge_and_nuclear.pdf
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Causes of the event:  
breakdown

■ Primary cause: generators 

■ Sudden reduction of bids for sell in market 

■ “Sold out” over three weeks 

■ Extraordinary situation in market 

■ Secondary cause: market operators/
regulators 

■ Immature monitoring on market power 

■ Immature imbalance prices 

■ Tertiary cause: retailers 

■ Prisoner’s dilemma 

■ Lack of Demand Response

15
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Opinion by EMSC (as of Mar. 2020)

■ Risk of the current gross bidding scheme 

■ possibility of intentional market operation 

■ Recommendations: 

■ Non-discriminate behaviors between 
market-base and intra-company tradings  

■ Isolation of information btw generation and 
retail sections 

■ Transparency  

■ Unbundling of generation and retail sections

16

(Source) https://www.emsc.meti.go.jp/activity/emsc_system/pdf/046_09_00.pdf 
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Opinion by FTC and METI 
(as of Oct. 2020)

■ In case a power generator which used to be a 
General (Monopoly) Power Utility in the area does not 
supply, or restricts the quantity of electricity supplied 
electricity, to a wholesale power exchange unreason-
ably and thereby prevents other retailers from 
procuring electricity from the wholesale power 
exchange, which may make it difficult for them to 
conduct their business activities, etc., such a case 
may be illegal (private monopoly, refusal to deal, etc.) 
under the Antimonopoly Act. 

Tentative Translation by Y. Yasuda
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(Source) https://www.jftc.go.jp/hourei_files/denki.pdf
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Monitoring on market power

■ So far in Japan, there are no automatic  
mortaring system such as ATP (Automatic Mitigation 
Procedure) in NYISO. 

■ Only manual and ex post fact monitoring schemes are 
under discussion. 

18

(Source) Potomac Economics: 2019 State of the Market Report for the New York ISO Markets (2020)

                  Competitive Performance  

2019 STATE OF THE MARKET REPORT | 17  
  

/ 

/ 

Figure 6: Summary of Day-Ahead and Real-Time Mitigation 
2018 - 2019  

 

AMP mitigation accounted for 36 percent of day-ahead mitigation and was down from 2018 in 
all areas of New York City.  This decreased primarily because of fewer congested intervals in-
city during 2019. 

As natural gas markets have become more volatile in recent years, generators have increasingly 
utilized the Fuel Cost Adjustment (“FCA”) functionality to adjust their reference levels in the 
day-ahead and real-time markets.  For instance, on gas days during the cold spell from December 
27, 2017 to January 8, 2018 an average of 1.9 GW (or 18 percent) of NYC generating capacity 
submitted FCAs for natural gas before the day-ahead market.  Even during mild conditions, 
significant numbers of generators often submit FCAs with their day-ahead and real-time offers.   

The FCA functionality is important because it allows a generator to reflect fuel cost variations 
closer to when the market clears.  This helps the generator to avoid being mitigated and 
scheduled when the generator would be uneconomic.  While it is important to ensure that 
generators are not mitigated inappropriately, the FCA functionality provides the opportunity to 
submit biased FCAs that might allow an economic generator to avoid being mitigated and 
subsequently scheduled.  Accordingly, we monitor for biased FCAs and the NYISO administers 
mitigation measures that impose financial sanctions on generators that submit biased FCAs under 
certain conditions.  Our review of the 2018/19 winter found little cause for concern in this regard 
due to the absence of severe volatility in the gas markets.   
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Q&A on Insider Information 
(as of Oct. 2020) 

■ Q2-1 
　What is an insider information in electricity business? 

■ A2-1  
　It is the fact that on planned and unplanned outage in a 
generator unit over 100 MW in approval output, output reduction 
over 100 MW and so on.   

■ Q6-5  
　Is an output reduction due to fuel restriction an object of 
publication?  

■ A6-5  
　In case the output reduction over 100 MW is reasonably 
estimated to continue more than 24 hours from fuel stocks, it is an 
object of publication. 

Tentative Translation by Y. Yasuda
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(source) https://www.emsc.meti.go.jp/info/business/insider/pdf/20201007001.pdf
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Imbalance price

20
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 146 

 147 
 148 
各コマの「補正料金算定インデックス」の諸元となる広域エリア内の供給力及びエ149 
リア需要は、ゲートクローズ時点における予測値を用いる。 150 
なお、将来的（2024年度）には補正料金算定インデックスを各一般送配電事業者等151 
の予備率（広域予備率）と一本化することを目指す。 152 
 153 
以上、インバランス料金の算定方法の詳細をまとめると下図のとおりとなる。 154 

 155 

 156 
 157 

（６）需給ひっ迫時に講じられる各種の対策の取扱いについて 158 
需給ひっ迫時において一般送配電事業者は、通常の調整力に加えて、電源Ⅰ’や緊159 
急的に追加確保した自家発からの逆潮も供給力として活用する。更に、需給ひっ迫時160 
には、国によって、電気事業法に基づく電力使用制限や計画停電といった対策が講じ161 
られることがある。 162 
そのコマにおける電気の価値を適切にインバランス料金に反映させるためには、こ163 
れらの対策が講じられた際には、そのコストがインバランス料金に反映されることが164 

(source) https://www.meti.go.jp/shingikai/enecho/denryoku_gas/denryoku_gas/pdf/022_07_02.pdf

Discussion on improvement of imbalance price 
has been done in EMSC. 

However, its enforcement is planned in 2022. 
Im
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(2) Marginal reserve price
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The higher price will 
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Causes of the event:  
breakdown

■ Primary cause: generators 

■ Sudden reduction of bids for sell in market 

■ “Sold out” over three weeks 

■ Extraordinary situation in market 

■ Secondary cause: market operators/
regulators 

■ Immature monitoring on market power 

■ Immature imbalance prices 

■ Tertiary cause: retailers 

■ Prisoner’s dilemma 

■ Lack of Demand Response
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Samples of supply and 
demand curve in the event

(source) https://www.emsc.meti.go.jp/info/public/pdf/20210115002c.pdf
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Case 1: under 50 JPY/kWh Case2: over 200 JPY/kWh
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Conclusions

■ The event where high spot prices continued  
for three weeks… 

■ was not due to extreme weather. 

■ was no due to “unstable” PVs. 

■ was argued to be caused by shortage of LNG stocks. 

■ was originally caused by troubles in nuclear reactors. 

■ There are few fail-safe schemes in market so far in Japan. 

■ non-discriminately and transparency: poor  

■ automatic monitoring on market power: non  

■ publication of insider information: loophole 

■ imbalance price: before improvement 

■ Market design and regulation should be improved for 
fair and transparent trade of electricity.
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