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Market Points
The Yellow Cake uranium fund plans to raise $150 

million to purchase another million pounds U3O8 

from Kazatomprom, and 2 million lbs. from 

Curzon Uranium.

This failed to prop up the uranium spot price, with 

Energy Intelligence’s Uranium Price Panel assess-

ing the average at $46.69/lb. U3O8, down from 

$47.27/lb. a week earlier. 

Cameco advised uranium funds to telegraph “what 

their lockup periods are,” and touted the “early 

innings” of a long-term contracting cycle.

W E E K LY  R O U N D U P

Iran Signals Willingness to Resume  
Talks Before End-November
• Iran is willing to resume multilateral talks about its nuclear program “before the 

end of November,” its top negotiator at the talks said on Wednesday. The talks in 
Vienna have stalled since the June elections in Iran. Ali Bagheri-Kani’s statement 
via Twitter followed a meeting in Brussels this week with Enrique Mora, the top 
EU diplomat involved in the talks about reviving the 2015 Iran nuclear deal. The 
declaration comes as US officials have warned that the window of opportunity for 
reaching an agreement to revive the nuclear deal is narrowing. Meanwhile, the 
International Atomic Energy Agency said in an Oct. 25 restricted distribution report 
that it is increasing “the frequency and intensity of its safeguards activities” at the 
Natanz pilot enrichment plant after Iran said it will feed uranium enriched up to 5% 
and 20% into small cascades there, with product and tails streams re-combined into 
operations and not collected.

• The same day Fluor announced a $21 billion nuclear waste cleanup contract with 
the Department of Energy’s (DOE) Office of Environmental Management (EM), 
the General Accounting Office issued a report criticizing EM for the way it collects 
information and evaluates ongoing activities at sites across the DOE complex. “EM 
officials told GAO that it does not have a formal system to collect information on 
R&D activities across the complex, which would enable it to monitor and evaluate 
the activities’ outcomes,” the report said. “EM also does not take a comprehensive 
approach to prioritizing R&D,” which would help ensure resources are directed to 
“its highest priorities.” Meanwhile, Fluor announced Oct. 28 that DOE awarded “up 
to $21 billion” over 10 years to Savannah River Mission Completion (SRMC) — a joint 
venture led by a subsidiary of BWX Technologies, with Fluor and Amentum. The 
award is part of an “indefinite-delivery/indefinite-quantity contract” to “execute the 
Savannah River Site (SRS) Integrated Mission Completion Contract,” including liquid 
waste stabilization and disposition and “potentially nuclear materials management 
and stabilization.” 

• Orano has told France’s Nuclear Safety Authority (ASN) that it will apply to create 
“new storage facilities for plutoniferous materials” at La Hague, its reprocessing plant 
in Normandy in northern France. That’s according to an Oct. 25 ASN announcement, 
which itself came a month after the ASN warned Orano CEO Philippe Knoche in a Sep. 
28 meeting about “the rapid deterioration of the margins available in the storage 
facilities at La Hague, for plutoniferous materials. Under its “balance of flows” 
principle France aims to balance the amount of spent nuclear fuel in storage at La 
Hague with the amount of La Hague-produced plutonium fed into Orano’s separate 
Melox plant, and consumed as mixed-oxide fuel in EDF reactors. But that balance 
has been off for years thanks to problems with the Melox supply chain that have 
prevented “nominal operation” at the Melox plant. If these difficulties persist, the 
ASN warned, “saturation of the spent fuel storage pools” at La Hague will happen 
“much faster than expected.”
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N U C L E A R  F U E L  M A R K E T

Yellow Cake to Purchase 3 Million Pounds U3O8
This week saw yet another uranium fund detail plans to purchase 
material: Yellow Cake intends to raise “approximately US$150 mil-
lion” to purchase 1 million pounds of U3O8 from Kazatomprom and 
2 million lbs. U3O8 from London-based Curzon Uranium, the fund 
announced Oct. 26. 

The purchase from Kazatomprom follows Yellow Cake’s exercise 
in May of an annual option to buy up to $100 million worth of 
material (3.45 million lbs. U3O8 was delivered in June, at a price of 
$28.95/lb.), and its purchase in August of another 2 million lbs. at 
$32.23/lb. Once the new purchase (at $47.58/lb.) goes through, 
Yellow Cake will have secured 6.5 million lbs. U3O8 from 
Kazatomprom alone this year.

The separate purchase from Curzon Uranium, at a price of $46.42/
lb. U3O8, will be sourced from CGN Global Uranium, the UK-based 
trading arm of China General Nuclear (CGN) subsidiary CGN 
Mining. That Hong Kong-listed firm revealed last week that as of 
Sep. 30 it held roughly 4.27 million lbs. U3O8 in inventory, with a 
weighted average cost of $28.76/lb., and had already contracted to 
sell 17.49 million lbs. U3O8 at an average selling price of $34.18/lb. 
While it’s not clear at what price the Chinese trader will sell the 2 
million lbs. to Curzon, it’s safe to say it will pull up the average 
price of its sales portfolio. 

None of this moved the market, however. The average price assess-
ment submitted by Energy Intelligence’s Uranium Price Panel on 
Oct. 28 slumped to $46.69/lb. U3O8 from $47.27/lb. a week earlier. 
One market source blamed this on a particular trader successively 
pulling down the price of their offers on broker platforms. Another 
blamed cooling equity market sentiment, possibly signaling a reduc-
tion in further purchasing from other funds. And the Yellow Cake 
news? “Yellow Cake didn’t buy from the spot market,” argued the 
source. “This was just moving material from one inventory to 
another inventory.”

Yellow Cake’s purchase of 3 million lbs. U3O8 will likely make those 
pounds less fungible, however; the Jersey-based fund says its raison 
d’etre is “holding physical uranium for the long term.” In an earn-
ings call today Cameco Chief Financial Officer Grant Isaac urged all 

the different uranium funds out there right now, which range from 
Yellow Cake to the new fund announced last week by Kazatomprom, 
to take a page from Sprott’s Physical Uranium Trust and “come up 
with a really strong statement about what their lockup periods are.”

Cameco has certainly benefited from this year’s price surge on the 
back of purchases from funds and juniors. In quarterly filings 
released Oct. 29 it noted that through “late-October this year, more 
than an estimated $2 billion (US) has been announced for uranium 
purchases via junior uranium companies and financial funds includ-
ing Sprott, though a portion of this total has not yet been raised and 
a portion has not yet been spent. To date, over 34 million pounds 
U3O8 have been purchased with the proceeds.”

This has pushed up both the spot price and the term price: The latter 
has “jumped to industry average of $43” per pound U3O8, Cameco 
CEO Tim Gitzel noted to analysts, which is up 28% since Jun. 30. 
“Clearly there’s a lot happening.” 

Isaac argued that the market is now in the “early innings” of a 
long-term contracting cycle, with more and more utilities contract-
ing at or above the replacement level, something most haven’t done 
since 2011. “On an off-market basis,” Isaac said, referring to one-
on-one discussions between Cameco and various utilities, “we’re 
talking about term volumes” that range from very near term to 
“volumes that are up to 20 years out.” Others are skeptical. 
“They’ve been saying that [term] contracting is on the horizon for 
years now,” one trader told Energy Intelligence, “but it never trans-
lates into real numbers.”

Cameco’s bullishness extends to the enrichment market, where it is 
a minority investor in Global Laser Enrichment (GLE) with partner 
Silex Systems. Following recent fundraising, Silex released an Oct. 27 
statement in which CEO Michael Goldsworthy said Silex is ready “to 
seize any opportunities to accelerate our plans.” Cameco’s Gitzel 
expanded on this, saying that GLE “could be a real player going for-
ward” — “potentially” for high-assay low-enriched uranium and 
small modular reactor fuel.

Phil Chaffee, London
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U R A N I U M  P R I C E  P A N E LU R A N I U M  P R I C E  P A N E L
For the week ended October 28, 2021

Weekly Spot Market Prices
  Oct Sep Aug

Chg. 28 21 14 7 30 23 16 9 2 26 19 12 5
Price ($/lb U3O8) -0.58 46.69 47.27 46.13 38.22 42.53 48.70 50.24 40.34 36.75 33.45 32.19 30.88 32.25

Total Assessments -2.00 9.00 11.00 10.00 8.00 10.00 11.00 9.00 11.00 10.00 8.00 10.00 10.00 10.00

   % within 1 StDev 5.05 77.78 72.73 50.00 62.50 70.00 81.82 55.56 90.91 80.00 62.50 80.00 70.00 80.00

Low ($/lb U3O8) -1.00 46.00 47.00 45.25 37.00 42.00 47.50 49.00 40.25 36.00 33.25 31.50 30.50 32.00

High ($/lb U3O8) 0.00 47.50 47.50 47.00 39.75 43.00 50.50 52.00 40.50 37.50 33.75 32.60 31.25 32.40

Variability* 0.08 0.13 0.04 0.34 0.00 0.22 0.15 0.38 0.08 0.56 0.13 0.23 0.14 0.20

*This represents the value of the potential range of conceivable final averages that might result when random elimination is used to balance market positions within the panel.
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N E W B U I L D

Vogtle’s AP1000s  
Delayed Again
Design inconsistencies and the Covid-19 pandemic continue 
hampering progress at the twin-unit AP1000 Vogtle newbuild 
project in the US state of Georgia, increasing project costs by 
another billion dollars and once more pushing back projected 
operational dates: Unit 3 to the third quarter or 2022 and Unit 4 
to the second quarter of 2023. But the slow rate of inspection 
approvals necessary for Unit 3’s final green light doesn’t bode 
well for meeting the new in-service targets.

Project manager Southern Nuclear first conceded in March 
that Unit 3 would not meet its approved in-service deadline of 
November 2021, while critics and regulatory staff had long 
predicted the project would be several months behind sched-
ule and billions over budget. Sister company and project 
owner Georgia Power reported on Oct. 21 that its 45.7% 
majority share of capital costs increased by $508 million to 
$9.2 billion since the last Vogtle construction monitoring 
report covering the second half of 2020. What stands between 
Georgia Power and Unit 3’s operation includes a “significant” 
volume of electrical remediation work, “additional component 
and pre-operational testing” and the closure of “work pack-
ages and associated paperwork” prior to fuel load, according 
to Oct. 21 filings of Georgia Senior Vice President of Nuclear 
Development David McKinney and Project Oversight Director 
Jeremiah Haswell. 

Vogtle-3 still requires 166 out of 399 Inspections, Tests, 
Analysis and Acceptance Criteria (Itaac) approvals from the US 
Nuclear Regulatory Commission (NRC) before the agency can 
sign off on the project. Completion of Itaac is necessary for the 
NRC to provide “reasonable assurance that the facility has been 
constructed and will operate in conformity” with its operating 
license and applicable regulations and laws. But since this time 
last year, the project has averaged roughly seven Itaac approv-
als a month (84 total), meaning Southern must dramatically 
pick up the pace to meet its new in-service target.

Southern Nuclear President, CEO and Chairman Stephen 
Kuczynski says in Oct. 21 filings with state regulators that the 
project faces “significant challenges to performance, specifical-
ly for Unit 3 in the areas of construction remediation and work 
package closure, which has contributed to impacts to Unit 4 
staffing and production.” Kuczynski notes that Southern 
Nuclear continues to identify a “disappointing” volume of 
“construction quality issues that require remediation work” 
and “where the installed condition of a system or component 
does not match up with the engineering design.” Kuczynski 
claims that “the identification of these quality issues demon-
strates that the Project’s existing processes and controls are 
working as intended.” 

Georgia Public Service Commission (PSC) staff testified earlier 
this year that Southern Nuclear failed to sufficiently monitor 
the quality assurance work of lead contractor Bechtel and as a 
result, didn’t discover major electrical problems until much 
later than it should have. Southern also identified major weld 
leaks in the Unit 3 spent fuel pool, which Kuczynski initially 
downplayed in May testimony before the commission. Since 
then, Southern says it has implemented “both short- and 
long-term corrective actions” and has applied lessons learned 
to Unit 4. “As was learned on Unit 3, documents need to be 
reviewed and closed as we progress through construction and 
onto testing,” Kuczynski’s testimony states. “Currently, 
resource constraints on Unit 4 have challenged this initiative 
and have led to a backlog of quality inspection and in the  
closure of work packages. The Project has added resources 
from across the Southern Company System to help address 
these issues.”

Design and Quality Assurance Failures

The latest delays follow NRC citations in August for “appar-
ent” violations possibly meriting “escalated enforcement 
action” which could further delay project completion.  
Southern in April reported delays due to intensive remedi- 
ation work on the electrical cable trays, installed without  
verification that the cables did not exceed load-bearing  
design requirements.

On Oct. 5, Southern Nuclear responded to the regulator’s find-
ings, contending that “the appropriate characterization of  
the violation is a very low safety significance,” which would 
nullify the agency’s need for further related enforcement.  
The NRC is expected to issue a final determination on the  
matter Nov. 24.

Project completion has also been delayed by weld leaks discov-
ered in the spent fuel pool during Unit 3’s hot functional test-
ing, which was finally completed this summer. Since then the 
spent fuel pool “floor was redesigned to decrease the number 
of floor plates, which also reduced the number of seam welds 
and the potential for weld distortion during reinstallation.” 
Southern said it removed the spent fuel floor plates and reme-
diated “the surface under the floor” before new floor plates 
were “custom measured, laser cut for fit, and then welded in 
place.” Those spent fuel pool repairs are now complete and 
awaiting “post-repair testing” prior to “fuel receipt in 
November 2021.” Southern Nuclear reported it did not find the 
same problem at Unit 4’s spent fuel pool.

Fuel loading at Unit 3 is now scheduled for May 2022. Because 
of the spent fuel pool remediation, Georgia Power has taken 
delivery of only one-third of the 157 fuel assemblies needed to 
begin fuel loading at Unit 3. The remaining fuel assemblies are 
scheduled for delivery by the end of this year.

Jessica Sondgeroth, Washington
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F I N A N C E

Vogtle Ratepayers Face 
Growing Tab Despite Delays
Georgia Power’s latest delay to completing the Vogtle newbuild 
project comes only a week before state regulators make a crucial 
decision: whether to allow Georgia Power to recover almost $2.1 
billion in capital costs once Unit 3 is complete, and to begin col-
lecting 10.5% return on that equity as allowed by law. The start of 
Vogtle-3 is now delayed till nine months beyond the approved 
in-service date of November 2021. 

Having already deemed “prudent” $3.5 billion in capital costs for 
recovery from ratepayers, the Georgia Public Service Commission 
(PSC) will on Nov. 2 consider a final order allowing the utility to 
include an additional $2.1 billion in Unit 3 capex costs, as per an 
Oct. 13 agreement between PSC staff and Georgia Power. That 
would amount to $244 million per year, with rates reflecting the 
increase one month after Unit 3’s completion. 

“We argue the Commission should wait and see where the project 
stands next July, when the next rate case commences,” Southern 
Environmental Law Center Senior Attorney Kurt Ebersbach told 
Energy Intelligence in an email. “That would allow the commis-
sion to evaluate the company’s Unit 3 rate increase request along-
side the company’s earnings. It could turn out that a rate increase 
of the magnitude currently under consideration is not necessary.”

Georgia Power shareholders earn a return on equity (ROE) from 
the use of their dollars to help finance construction (in combina-
tion with utility debt). Following the bankruptcy of former project 
contractor Westinghouse in 2017, one year after Unit 3’s initial 
completion date, the PSC sought to penalize further delays and 
incentivize “early” completion. So instead of allowing Georgia 
Power shareholders to continue to collect a high ROE, the PSC 
reduced the ROE from 10% through 2019 to 8.3% in 2020 and to 
5.3% as of Jan. 1 this year. To encourage completion, however, the 
PSC said that if Unit 3 is complete by the regulatory in-service 
date of November 2021, Georgia Power could begin collecting capi-
tal costs on the unit one month later. That would include the full 
10.5% ROE.

But Georgia Power has missed the mark and ratepayers are already 
covering project financing costs, which total about $3.2 billion so far. 
Georgia Power’s 45.7% share of total project capital costs stands at 
$9.2 billion, bringing its share of total costs to $12.4 billion. Though 
total financing costs for the other project owners are difficult to cal-
culate, total project costs on a 100% basis are now estimated at 
around $27.8 billion, not including the $3.68 billion parental guar-
antee provided by Westinghouse after its 2017 bankruptcy. 

Just before the first concrete was poured for Vogtle-3 in 2013, 
Georgia Power increased the projected total capital cost from $14 
billion to $15.5 billion, citing construction design changes, with 

Georgia Power’s share rising from $6.1 billion to $6.85 billion. 
Those figures did not include financing costs. At the time, Georgia 
Power also pushed completion dates from 2016 and 2017 to 2018 
and 2019.

The constant delays have resulted in some concessions with the 
PSC, including the financial penalties reducing Georgia Power’s 
ROE until Unit 3’s completion. And with $3.5 billion in capital 
costs already deemed prudent and $2.18 billion presumed to be 
prudent by the PSC, the commission will review Georgia Power’s 
share of capital costs in excess of $5.68 billion for prudency once 
Unit 4 is complete, before those costs can be passed on to ratepay-
ers. But analysts expect a good portion of the company’s costs will 
be recovered from ratepayers.

Moody’s Investor Services noted on Oct. 20 that additional cost 
overruns and schedule delays “have the potential to lead to cost 
recovery disallowances by regulators,” but the ratings firm con-
tinues “to expect key stakeholders, including state regulators and 
co-owners, to remain supportive of the project.”

Jessica Sondgeroth, Washington

U N I T E D  K I N G D O M

Shifting Newbuild Construction 
Risk to Ratepayers 

The UK government this week unveiled legislation to codify a 
financing scheme that would allow developers to recover money 
from ratepayers while newbuilds are still under construction. 
Separately, the government earmarked some £1.7 billion ($2.3 bil-
lion) that it could invest in Sizewell C, EDF’s planned project to 
build another two EPRs in the UK.

The Regulated Asset Base (Rab) legislation released this week is 
roughly similar to plans laid out by the government nearly four 
years ago, and the delay in introducing it is testament to the dis-
comfort over it, shared by many in government. Likely for similar 
reasons the government’s Net-Zero Strategy released last week 
was big on the role of nuclear — including conventional reactors, 
small modular reactors (SMRs) and advanced designs — without 
explaining how any of this might be financed. 

The proposed Rab legislation fills in some of the details:

•  In an explainer the government says that it intends “in the first 
instance” that the model be used “to support investment in the 
design, construction, commissioning and operation of largescale 
nuclear,” but that the Rab “remains open as a means to secure the 
financing of emerging nuclear technologies.” 

• The legislation designates Ofgem — the Office of Gas and 
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Electricity Markets — as the regulator that will determine which 
nuclear expenses are admissible for cost recovery, even though 
Ofgem has no experience as an economic regulator. 

• Revenues will be collected from UK electricity suppliers, which 
will in turn collect from their customers. This system excludes the 
territory of Northern Ireland, which “should not be obliged to pay” 
because it “would not benefit” from energy supplied by reactors 
built through Rab financing. But the system includes Scotland, 
despite that devolved government’s determination to phase out 
nuclear power.

Key parts of the Rab framework will only be filled in with yet-to-
be-introduced secondary legislation. What was unveiled this week 
should be viewed as “just the steel frame of the building” outlin-
ing the general shape of the Rab, and the secondary legislation “is 
the fabric: it will actually set out the mechanics of how it works,” 
Hugo Lidbetter, a partner at the Fieldfisher law firm who covers 
energy, explained to Energy Intelligence. 

As such this secondary legislation is expected to reflect key ele-
ments of the government support package laid out in the 2019 Rab 
consultation. That package obliged the government to step in dur-
ing certain “remote” likelihood cost overruns, and the consequent 
taxpayer exposure prompted pushback to Rab from many in the 
Treasury. But it remains to be seen to what extent this package 
remains intact when the secondary legislation is introduced. 

Assuring Investors

The primary Rab legislation includes two new policies that weren’t 
in the Rab consultation two years ago, and that were designed to 
allay the concerns of private investors. The entire purpose of Rab, 
after all, is to allow nuclear developers such as EDF at Sizewell C, 
or potentially a consortium of Bechtel and Westinghouse at Wylfa 
Newydd in Wales, to advance a project without significant equity 
exposure in the project company. And this in turn means address-
ing each and every concern expressed by capital markets.

The first of these concerns is the collapse of the developer. “In the 
very unlikely event of a company’s insolvency,” the secretary of 
state of the Department for Business, Energy and Industrial 
Strategy (Beis), or Ofgem, “with the secretary of state’s permis-
sion, would be able to apply to the courts for the appointment of a 
special administrator whose objective would be to secure that elec-
tricity generation commences, or continues until it is no longer 
necessary for the order to remain in force.” 

This mechanism would be called the “Special Administration 
Regime,” and appears to be designed to avoid the situation that 
happened in the US in 2017 when a twin-AP1000 newbuild project 
in South Carolina was abandoned after Westinghouse went belly up.

The second investor concern addressed in the new legislation is that 
of decommissioning liabilities. Currently the Beis secretary of state 
can “unilaterally modify” a funded decommissioning program — 

something all nuclear developers are required to have — “to 
impose obligations on bodies corporate which are ‘associated’ with 
the site operator.” This “could potentially be interpreted in such a 
way that security trustees and secured creditors could be at risk of 
falling within the scope of this power, making it less likely that a 
nuclear project will attract debt investment.” 

The legislation will therefore clarify that such stakeholders, as 
long as they “do not hold significant influence over its day-to-
day decision-making” will face no decommissioning obligations.

A Government Stake

For Sizewell C to get to a final investment decision (FID), both the 
primary and secondary Rab legislation must pass Parliament, and 
EDF must attract enough outside investment to get a Sizewell C 
project company off the ground. (The French firm has made clear 
that it only wants a “very minority stake” in that company.) The 
earmarking of “up to £1.7 billion of direct government funding to 
enable a large-scale nuclear project to reach a final investment 
decision this parliament, subject to value for money and approv-
als,” announced in the UK’s Oct. 27 Budget and Spending Review, 
is likely meant to advance both goals.

These government funds could easily buy out China General 
Nuclear, which currently owns a 20% stake in the Sizewell C pro-
ject company. The Chinese firm’s role has grown increasingly 
toxic in the UK, and assurances that it would not be involved at 
Sizewell C might help the Rab legislation go through Parliament 
much faster. But buying that stake is unlikely to cost more than 
£100 million, which is an order of magnitude less than the £1.7 
billion earmarked, but much less than 20% of the likely total con-
struction cost of Sizewell C. 

“We conclude this is ‘confidence’ money to encourage investors, but 
falls far short of what was offered Hitachi for Wylfa (a 33% stake),” 
argues Stop Sizewell C, referring to a subsidy package the govern-
ment offered to try to get Japanese reactors built in Wales in 2018. 

Encouraging investors will be no easy task, no matter how cushy 
the Rab. EDF has faced delays and cost overruns at its twin EPRs 
under construction at Hinkley Point C, to say nothing of its first-
of-a-kind French EPR at Flamanville-3, still unfinished. EDF has 
claimed that it can pull down construction costs at Sizewell C by 
20% compared to Hinkley Point C, thanks to replicating the EPRs 
as much as possible. 

The BBC reported that Sizewell C will in fact be “identical,” but 
that “couldn’t really be further from the truth,” David Raeburn, 
the founder of Gloucester-based Nuclear Consulting, told Energy 
Intelligence. “It’s very similar, but it’s a no way identical. It’s a 
totally different site, totally different layout, totally different heat 
sink, and totally different geology and civil structure. There’s a 
lots of change, a lot of difference.”

Phil Chaffee, London
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J A P A N

Why Japan’s Latest Nuclear 
Targets Won’t Be Met 
Japan’s latest energy plan, ratified Oct. 22, sticks to an increas-
ingly unrealistic target for nuclear’s share of the nation’s power 
mix, requiring a quadrupling of the current 5% share to 20%-
22% by fiscal 2030. Achieving that aim means that operators 
would need to secure restart permission for some 20 reactors 
that have been down since the 2011 Fukushima disaster as well 
as for three of the 10 additional units that have been allowed to 
restart but which have since gone off line for maintenance. As 
many as five units, including one that is currently off line and 
three others which have already been restarted and are currently 
on line, would need license extensions by mid-decade in order to 
continue operating. 

Barring unfavorable political or judicial variables, the number of 
restarts may jump in 2023 when three aging pressurized water reac-
tors (PWRs) operated by Kansai Electric Power Co. are slated to 
resume operation (including one that has already been restarted but 
which is now off line); and they may be joined by Tohoku Electric’s 
Onagawa-2 and Chugoku Electric’s Shimane-2 boiling water reac-
tors (BWRs). However, that still leaves a long way to go to meet the 
energy plan targets, considering that Liberal Democratic Party (LDP) 
Secretary-General Akira Amari stated Oct. 17 that 30 operating reac-
tors would be needed by fiscal 2030 to meet the goal. Japan had 54 

operating reactors at the time of the disaster, generating close to 50 
gigawatts, or roughly 30% of the country’s generation. Despite a dis-
pute over mandating future reactor “replacements” or “newbuilds,” 
a handful of newbuild projects has stagnated since the accident. 

Politics aside, whether or how long utilities can afford to push for 
restarts is also an open question. “Over the next two to three years, 
utilities with nuclear assets would need to increase investment 
before any restart or during retrofits,” Moody’s Japan analyst 
Yukiko Asanuma told Energy Intelligence, adding that costs to 
restart are “substantial at $700 million — $1 billion per unit.” She 
noted that “maintaining nuclear assets, whether operational or 
not, is also costly because of stringent safety requirements to guard 
against natural disasters, such as earthquakes, tsunamis and vol-
canic activity and utilities have seen returns decline from such 
large non-revenue-producing investments, especially in a compet-
itive environment when companies are loath to raise rates.” 

Securing restart permission requires clearing three stages of 
Nuclear Regulation Authority (NRA) review, including change in 
reactor installation, construction plan and operational safety pro-
grams, and that’s in addition to multiple sign-offs at the local and 
prefecture level involving often complex political calculations. And 
start-up isn’t a guarantee of smooth sailing ever after. Of the 10 
reactors that have so far cleared the restart process three are off 
line for their regular maintenance inspection and refueling, or for 
other reasons: Kansai Electric Power Co.’ s Mihama-3 in Fukui 
prefecture, Shikoku’s Electric’s Ikata-3 in Ehime prefecture and 
Kyushu Electric’s Sendai-1 in Kagoshima. 
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OPERATING JAPANESE REACTORS RESTARTED SINCE 2011

Reactor Type
Capacity  

(MWe) Operator  Prefecture Outlook
Genkai-3 PWR 1,127 Kyushu 

Electric 
Saga In operation.

Genkai-4 PWR 1,127 Kyushu 
Electric 

Saga In operation.

Ohi-3 PWR 1,127 Kansai 
Electric 

Fukui In operation.

Ohi-4 PWR 1,127 Kansai 
Electric 

Fukui In operation.

Sendai-2 PWR 846 Kyushu 
Electric 

Kagoshima In operation; will begin ""special inspection"" in February 2022 in preparation for Kyushu Electric's application 
for 20-year license extensions for both Sendai units. 

Takahama-3 PWR 830 Kansai Electric Fukui Both Takahama-3 and -4 are in operation as of October 2021; Kansai likely to apply for 20-year life extensions for both  
units beyond 2025.

Takahama-4 PWR 830 Kansai Electric Fukui

Total capacity 7,014
Source: Company reports and Energy Intelligence

NONOPERATING JAPANESE REACTORS RESTARTED SINCE 2011

Reactor Type
Capacity  

(MWe) Operator  Prefecture Outlook
Ikata-3 PWR 846 Shikoku 

Electric
Ehime Expected return to service Oct. 12 delayed due to NRA finding of severe security issues due to unauthorized 

employee absences. Ehime Prefecture Governor Tokihiro Nakamura is expected to clear restart soon after 
prefecture environmental safety commission deemed proposed corrective measures appropriate.

Mihama-3 PWR 780 Kansai 
Electric

Fukui Kansai secured local consent for restart in April 2021 after NRA approved a restart and a 20-year extension (beyond 
2016). Restarted Jun. 23; forced off line Oct. 23 to complete anti-terrorism upgrades over next 13 months.

Sendai-1 PWR 846 Kansai 
Electric

Fukui Began a regular inspection outage Oct. 17, combined with a “special inspection” in preparation for Kyushu 
Electric's application for 20-year license extensions for both PWRs.

Total Capacity 2,472
Source: Company reports and Energy Intelligence
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Idled since December 2019 for a series of legal and regulatory 
“troubles,” Ikata-3 may soon be cleared for restart by Ehime 
prefecture Governor Tokihiro Nakamura, after his prefecture’s 
environmental safety commission found that Shikoku’s pro-
posed corrective measures to deal with safety-related personnel 
management problems were “appropriate,”the Asahi Shimbun 
reported Oct. 26. But that regulatory blip stopped the unit from 
starting up as scheduled Oct. 12. Meanwhile, Mihama-3, which 
became the first commercial reactor in Japan to operate beyond 
40 years after its Jun. 23 restart, was forced to halt operations 
Oct. 23 because “specific severe accident response installations” 
had not been completed by the NRA’s Oct. 25 deadline.

Kansai announced Oct. 21 that Mihama-3 will be off line for 13 
months to complete the anti-terrorism safety upgrades. The utili-
ty’s other two “over 40 units” — Takahama-1 and -2 — will 
remain off line until June 2023 and July 2023, respectively, to com-
plete comparable installations, according to Kansai. If these three 
units come on line smoothly, Kansai’s operating fleet will rise to 
seven PWRs, but the utility faces no less than six active litigations 
aimed at halting its nuclear operations, according to theNational 
Network of Counsels in Cases against Nuclear Power Plants. 

The biggest player after Kansai is Kyushu Electric with four reac-
tors licensed to operate: Sendai-1 and -2 in Kagoshima prefecture 

JAPANESE REACTOR RESTART PROSPECTS WITH POST-FUKUSHIMA DESIGN CHANGE APPLICATIONS UNDER NRA REVIEW

Reactor Type
Capacity 

(Mwe) Operator  Prefecture Outlook
Hamaoka-3 BWR 1,056 Chubu 

Electric
Shizuoka High seismic risk of quake at nearby Nankai Trough and the June 2021 re-election of anti-nuclear Shizuoka 

Prefecture Governor Heita Kawakatsu for a fourth four-year term renders Hamaoka restarts unlikely, despite 
260 billion yen in safety investments.

Hamaoka-4 BWR 1,092 Chubu 
Electric

Shizuoka

Higashidori-1 BWR 1,067 Tohoku 
Electric

Aomori Tohoku announced Apr. 28 a fourth delay in safety upgrade completion to FY2024, with review stalled by 
seismic risks.

Ohma ABWR 1,383 J-Power Aomori J-Power put off resumption of construction until late 2022 as seismic faults delay review.

Shika-2 BWR 1,158 Hokuriku 
Electric

Shika NRA review focused on finding of multiple active faults under plant; onsite survey slated for November.

Shimane-3 ABWR 1,373 Chugoku 
Electric

Shimane In August 2018, Chugoku initiated the regulatory process for starting up ABWR, whose construction is reportedly 
nearly complete.

Tomari-1 PWR 550 Hokkaido 
Electric

Hokkaido As the NRA prioritizes Unit 3, age is catching up to Tomari-1 (31 years old) and Tomari-2 (30 years), making restart without 
20-year extensions less economical. NRA determined in July 2021 that faults under plant are not ""active,"" but is now 
reviewing issues of standard ground motion and tsunami and vulcanism risks. 

Tomari-2 PWR 550 Hokkaido 
Electric

Hokkaido

Tomari-3 PWR 866 Hokkaido 
Electric

Hokkaido

Tsuruga-2 PWR 1,115 JAPC Fukui Restart prospects are dim as an active fault is under the plant; NRA is probing possible JAPC for possible seismic  
data manipulation. 

Total Capacity 10,210
Source: Company reports and Energy Intelligence

JAPANESE REACTOR RESTART PROSPECTS WITH NRA APPROVAL OF PROPOSED POST-FUKUSHIMA DESIGN CHANGES

Reactor Type
Capacity 

(Mwe) Operator  Prefecture Outlook
Kashiwazaki 
Kariwa-6

ABWR 1,315 Tokyo 
Electric

Niigata Tepco formed a joint venture with Toshiba Energy Systems in June 2020 to conduct safety upgrade work at KK-
6, but any restart of the unit will depend on resolution of the facility's safety management scandal  
and whether local consent can be obtained. 

Kashiwazaki 
Kariwa-7

ABWR 1,315 Tokyo 
Electric

Niigata Hopes of securing local consent for restarting Unit 7 in 2021 were dashed after Tepco was banned from moving 
nuclear materials in the facility by the NRA on Apr. 14 due to lax security. NRA investigators arrived at the plant 
Oct. 26 to begin an investigation, reportedly likely to last a year.

Onagawa-2 BWR 796 Tohoku 
Electric

Miyagi Tohoku has obtained initial NRA safety confirmation for restart plans and local and prefectural consent to 
restart, and is expected to complete plant modifications by end-2022. It still faces judicial challenges, including 
over evacuation plans.

Shimane-2 BWR 791 Chugoku 
Electric

Shimane NRA on Sep. 15 approved Chugoku Electric's proposed reactor design changes for Shimane-2, but the utility 
announced Oct. 1 a one-year delay in its schedule for completing required safety construction work to ""within 
fiscal 2022,"" meaning that restart would take place after April 2023. Chugoku needs to secure consent from 
Shimane Prefecture and Matsue City governments. 

Takahama-1 PWR 780 Kansai 
Electric

Fukui Kansai secured local consent for restart in April 2021 after NRA approved a restart and a 20-year extension 
(beyond 2016), but the two units will remain off line respectively until June and July 2023 for anti-terrorism 
upgrades.

Takahama-2 PWR 780 Kansai Electric Fukui

Tokai-2 BWR 1,056 Japan Atomic  
Power Co. 

(JAPC)

Ibaraki JAPC expects to complete safety upgrades by the end of 2022, but faces difficulty securing local consent for a restart. 
Tokai-2 and Ibaraki Prefecture were hit with a court injunction in late March banning restart due to inadequate evacuation 
and emergency response planning. 

Total Capacity 6,833
Source: Company reports and Energy Intelligence
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and Genkai-3 and -4 in Saga, but the licenses for the two Sendai 
units expire respectively in July 2024 and November 2025. 
Sendai-1 began a regular inspection outage Oct. 17, and that is 
being combined with “special inspections” in order for the utility 
to determine whether it will apply for 20-year license extensions 
for both units, according to a utility statement. Sendai-2’s special 
inspection is slated to begin in February 2022. 

A Fillip in 2023?

In addition to Mihama-3, the two older Takahama units as well as 
Shimane-2 and Onagawa-2 could see first-time restarts in 2023. 
After nearly nine years of review, the NRA on Sep. 15 approved 
Chugoku Electric’s proposed reactor design changes for 
Shimane-2, but the utility announced Oct. 1 a one-year delay in its 
schedule for completing required safety construction work from 
“within fiscal 2021” to “within fiscal 2022,” meaning that restart 
would take place after April 2023.

In the meantime, Chugoku is lobbying prefecture authorities and 
the Matsue City government for restart consent; and it’s facing 
pressure from five other city and town governments that lie within 
the plant’s 30 kilometer radius Urgent Protective Action Planning 
Zone (UPZ) and the neighboring Tottori prefecture government for 
a voice in the process — similar to the agreement between Japan 
Atomic Power Co. (JAPC) and six localities in Ibaraki prefecture over 
the Tokai-2 restart. 

Tohoku Electric has obtained initial NRA safety confirmation and 
local and prefectural authority consents for restarting Onagawa-2 
but still faces judicial challenges, including one suit filed in Sendai 
District Court over evacuation plans.

This is not dissimilar to the problem JAPC faces over Tokai-2, 
which despite clearing two of three NRA safety hurdles on safe-
ty grounds and securing a 20-year operating extension, faces a 
difficult task securing consensus from the six city and town 
governments in its UPZ as well as from Ibaraki prefecture, 
under the aforementioned Ibaraki Agreement.  JAPC’s restart 
plans were hit in late March by a Mito District Court injunction 
for inadequate evacuation and emergency response planning on 
the part of both the prefecture and operator. Ibaraki Prefecture 
Governor Kazuhiko Oikawa announced Oct. 26 his administra-
tion’s intention to formulate effective comprehensive evacua-
tion plans in all facilities, especially medical and welfare insti-
tutions, without which a restart could not be approved, Tokyo 
Shimbun reported. 

Tepco’s plans to restart its two idled ABWRs at its giant 
Kashiwazaki-Kariwapower plant in Niigata prefecture are at a 
standstill in the wake of a scandal over personnel and plant security 
procedures that resulted in an NRA order Apr. 14 banning any 
movement of nuclear materials at the facility and thereby effectively 
blocking any restart. Tepco submitted the results of an internal 
probe and corrective measures in September, but the NRA has 
judged that report to be insufficient and resolved Oct. 20 to carry 

out an onsite investigation into the plant’s safety and security 
systems and probe the reasons for the shortcomings, including 
whether they were the result of management efforts to cut costs. 
NRA Chairman Toyoshi Fuketa told reporters Oct. 20 that he could 
not see “sincerity” in Tepco’s report.

NRA investigators arrived at the plant Oct. 26 to begin their probe, 
which is reportedly likely to last a year. In the wake of the scandal 
and the probe, there appears to be scant chance of Tepco’s restart-
ing either unit before the next prefectural governor election in 
June 2022, when LDP-supported Governor Hideyo Hanazumi will 
face re-election and likely a stiff challenge from a re-energized 
anti-nuclear opposition.

Dennis Engbarth, Taipei City

U A E

Nuclear and Renewable Energy 
to Power Oil Producer Adnoc

The Barakah nuclear power plant and various solar energy sources 
in the United Arab Emirates (UAE) will power the operations of 
Abu Dhabi National Oil Co. (Adnoc), under an agreement this week 
intended to help reduce carbon emissions from the country’s 
national oil producer.

As part of the plan, Adnoc and Abu Dhabi-based Emirates Water 
and Electricity Co. (Ewec) announced a strategic partnership on 
Tuesday that will see up to 100% of Adnoc’s grid power needs 
supplied by Ewec, which will supply the oil producer from its 
portfolio of “clean energy” generation. 

“This will make Adnoc the first major oil and gas company to decar-
bonize its power at scale through a clean power agreement, strength-
ening the company’s position as one of the world’s least carbon- 
intensive oil and gas producers,” the partners said in an Oct. 26  
joint statement. The agreement, which will take effect from January 
2022, will support Adnoc’s efforts to decarbonize its operations.

Barakah Nuclear Complex

The four APR-1400s at Barakah, in northern Abu Dhabi, will 
have a total capacity of 5.6 gigawatts once complete. This is 
expected to account for up to 25% of the UAE’s energy needs. 
Barakah-1 is now fully operational, Barakah-2 is ramping up 
after being connected to the grid on Aug. 27, and the other two 
units are near completion. 

Ewec is supporting the integration of Barakah’s output into Abu 
Dhabi’s electricity grid. That’s thanks to a November 2016 power 
purchase agreement with Barakah owner Emirates Nuclear Energy 
Corp. (Enec) for Ewec to buy 100% of Barakah’s output for 60 
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years. The two firms are also now sister companies, after Abu 
Dhabi in September 2020 transferred ownership of the nuclear 
owner to UAE holding company ADQ, which also owns Ewec.

Ewec itself operates the world’s largest single-site solar power 
plant: Noor Abu Dhabi, which boasts a capacity of 1.2 GW. This 
week’s deal with Adnoc will ensure long-term electricity offtake 
from Barakah and Noor Abu Dhabi, enabling Ewec to invest in fur-
ther projects to decarbonize the UAE’s energy sector.

Net-Zero Targets

Adnoc is working on plans to raise its oil and gas production 
capacity, even as the low-carbon energy transition gathers 
momentum. It argues that its relatively low-cost, low-carbon 
resources will give it a competitive advantage in the longer term, 
even in a world in which demand for fossil fuels is falling.

Oil producers such as the UAE and Saudi Arabia also argue that the 
present energy market crisis has been caused in part by underin-
vestment as funds have been diverted away from hydrocarbons 
into other energy sources. Adnoc CEO Sultan al-Jaber told the Saudi 
Green Initiative Forum in Riyadh on Saturday that the world had 
“sleepwalked” into a supply crunch after a “serious” reduction in 
investments in hydrocarbons over the past seven to eight years.

An industry source told Energy Intelligence that Tuesday’s 
announcement is a “game changer” in the UAE’s efforts to reduce 
its carbon emissions and attract investment from international oil 

companies. Earlier this month, the UAE announced that it had set 
a net-zero emissions target for 2050. This was followed by Saudi 
Arabia and Bahrain, which announced 2060 net-zero commit-
ments over the weekend. However, few details were released on 
how these countries plan to achieve their targets.

Shrinking Carbon Footprint

Adnoc has been taking steps to reduce its carbon footprint for 
some time. In 2017, it announced plans to boost its energy 
efficiency by 10% by 2020, with the aim of reducing its gas con-
sumption by 156 million cubic feet per day and saving $1 billion. 
Adnoc said the new clean energy partnership will accelerate its 
goal of decreasing its greenhouse gas emissions intensity 25% 
by 2030.

The deal will also link Abu Dhabi’s solar and nuclear generation  
to the decarbonization of Adnoc’s products. “For example,” 
explained the announcement, Adnoc “is a large producer of  
aviation fuel, which is sold to customers both locally and globally. 
The new clean energy agreement will lower the carbon intensity  
of Adnoc’s aviation fuel, positioning it as one of the lowest 
carbon-intensity Jet-A1 fuels available and an important enabler 
of ongoing decarbonization efforts in the aviation sector.”

Adnoc said the Ewec deal “will accelerate” its sustainability goal of 
decreasing its greenhouse gas emissions intensity by 25% by 2030.

Amena Bakr and Oliver Klaus, Dubai
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U R A N I U M  M A R K E T  U P D A T E
All prices as of Thursday, October 28, 2021

UPP VS. POWERSHARES DB COMMODITY INDEX
(previous 52 weeks)
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The Solactive Global Uranium Total Return Index, created by Structured Solutions AG, 
tracks the price movements in shares of companies active in the uranium mining indus-
try. Calculated as a total return index and published in US$, its composition is ordinarily 
adjusted twice a year. 

The PowerShares DB Commodity Index Tracking Fund is designed to provide investors 
with a broadly diversified exposure to the returns on the commodities markets. It is 
based on the Deutsche Bank Liquid Commodity Index, which is composed of futures 
contracts on 14 of the most heavily traded and important physical commodities. 
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EDF VS. CHINA GENERAL NUCLEAR
(previous 52 weeks)

CGN (HKD/Share) EDF (€/Share)

Canadian uranium miner Cameco’s stock is valued in Canadian dollars compared with 
the US dollar on the Dow Jones Industrial Average (DJIA). Roughly two-thirds of 
DJIA’s 30 component companies are manufacturers of industrial and consumer goods. 
The others represent industries ranging from financial services to entertainment. 

The stock valuation of France’s Electricite de France (EDF), largely owned by the French 
state, is in euros compared to state-owned China General Nuclear (CGN) Power Co., val-
ued in Chinese yuan renminbi. Both companies build nuclear power facilities, design and 
service reactors, operate nuclear reactors and supply nuclear components and technology. 
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M O N T H LY S P OT M A R K E T P R I C E S
2021 2020

Chg. Sep Aug Jul Jun May Apr Mar Feb Jan Dec Nov Oct
Uranium ($/lb U3O8)   
Low +3.80 36.00 32.20 32.20 31.00 29.15 28.40 27.25 28.75 29.10 29.50 28.75 28.90

High +15.00 51.00 36.00 32.50 32.50 31.35 31.00 31.00 29.10 30.50 30.40 30.25 30.20

Conversion ($/kgU)

Low - 19.00 19.00 19.50 19.50 19.50 19.00 20.00 20.00 19.00 19.00 19.00 21.00

High - 21.00 21.00 21.50 21.50 21.50 21.00 22.00 22.00 22.00 22.00 22.00 22.00

Enrichment ($/SWU)

Low +1.50 55.50 54.00 54.00 54.00 52.00 51.00 52.00 52.00 51.00 51.00 51.00 51.00

High +1.50 57.50 56.00 56.00 56.00 54.00 54.00 55.00 54.00 53.00 53.00 53.00 53.00

NIW  monthly UF6, SWU and U3O8 prices rely on the general consensus of direct market participants and is informed by actual market transactions. This section was previously known as the Nukem 
Weekly Report and the Nukem Price Bulletin. The methodology for NIW’s weekly UPP price is different – more information about the methodology behind that price is available on page two.


