Submission from People for Nuclear Disarmament to the House of Representatives Inquiry into the Prerequisites for Nuclear Power in Australia.  
The below submission is based on, and expands, my preliminary submission to this inquiry. In particular, additional detail on SMR and broader reactor safety and economics has been added.

John Hallam 
Biographical Note

I spent my working life from 1977 to approximately the year 2000, engaged in opposition to nuclear power. 

In 2000 I 'moved sideways' into opposition to nuclear weapons. This was preceded by intense involvement in opposition to French nuclear testing at Muroroa in 1995. 'High points' in my (mostly unpaid) career included participation in inquiries into nuclear power plants in eastern Europe (Mochovce and Rovno and Khmelnitsky (R4K2)) that were to be 'upgraded' to a safety status that revealed itself on inspection to be lower than the original (Soviet) design standards (and resulted in the cancellation and redesign of the purported upgrade). This led into a further interest in nuclear power plant safety, which consumed me until in 1999/2000 I moved sideways into nuclear weapons problems. What goes below is based on my experience between 1977 and 2000, and observations of the Fukushima disaster of 2011.
Though there are people who oppose nuclear weapons and embrace nuclear power, opposition to nuclear weapons and to nuclear power are often considered to be linked, and those who are very active in opposing nuclear weapons (with one or two exceptions) tend to be opposed to nuclear power. This stems I believe, from the fact that opposition to nuclear power in the 1970's itself stemmed from a fear (well-founded I might add) that nuclear power proliferation might lead also to nuclear weapons proliferation, and that the large quantities of radioactive materials accumulated in civil power reactors might replicate some of the horrors of Hiroshima and Nagasaki.

The issue of nuclear power programs as a proliferation agent has not gone away (Iran is a possible though bad example - Iran has no nuclear weapons program, but the spread of enrichment technology is inherently proliferative), and remains a live political issue right now with even the possibility to provoke war. Indeed, some of the arguments now used by major governments (such as the US) with respect to Iran and North Korea seem (apart from the extreme and unbalanced selectivity of their application) to have been recycled from antinuclear movement arguments of the 1970s and 1980s, a time I am old enough to remember.  
In my time as an observer and critic of nuclear (power) technology from the '70s to the late '90s, I observed:

--That the safety issue dominates both the engineering design, the discussion, and the economics of nuclear power. Indeed it is the arguably INHERENT, irreducible, safety problems with nuclear power technology that make it complex, unforgiving, and that price it out of the market. This was true when I started in the late 1970s, and true when I shifted sideways to nuclear weapons/disarmament in 2000. It seems to be true even more, now.
Indeed, the very interest in both 'inherently' or 'passively' safe designs, both of small modular reactors and of larger reactors (e.g., APR or ESBWR) stem from this intertwining of both safety and economic concerns. The first, and even more the second, generation of PWR and BWR plants in particular had/have inherent safety problems, which added safety systems have tried to mitigate – with an addition of fiendish technical complexity, particularly where those systems have been of the 'active' kind (pumps, automated valves, and associated control software. All these systems have had one purpose: to keep the reactor core covered in water and to cool that water so that the core will not melt under its own decay heat and 'melt all the way to China' (hence the 'China syndrome').  

Paradoxically, that very complexity has itself often been at the root of accidents – notably the Three Mile Island accident, in which a core meltdown took place (it's often forgotten that there really was a core meltdown at TMI), as a result of a complex series of mishaps and miscalculations stemming from the opening of a pressuriser relief valve in the aftermath of a reactor shutdown. The problem was that plant instrumentation showed that the command to close the relief valve had been sent, but failed to indicate that the valve did not actually close because it was jammed open.  The result was a core meltdown that effectively destroyed the US's newest nuclear power plant.

Many of the design solutions proposed both in advanced (Gen-IV) larger reactors and in SMRs seem no better than those that led to the TMI breakdown of 1979, in that they are not passive (as advertised for SMR's)  but depend on automated (and now digital) systems that can be hacked, that can malfunction, and above all that require electrical power to operate. While some SMRs (and some larger reactors) DO attempt to use passive systems employing nothing more exotic than gravity (an example is the APWR with its elevated tank of emergency cooling water at the top of the concrete containment), one is still struck by the engineering complexity of the safety systems both of larger and smaller 'modular' reactors. The interaction of safety and economics presses for simpler and maybe smaller, more 'stageable' systems that can be built in sections, yet the tendency of the engineer remains to add more sophisticated and complex systems, while the accountants want to cut corners. Most SMR designs do not have what is understood in more conventional reactor technologies to be a full-size containment. Containments are there but they are extremely small, bringing about problems in the event of a meltdown with hydrogen production and maintenance problems.     
--That a few designs (PWR and BWR in the west, with a few CANDU and a sprinkling of gas cooled reactors) dominate. 

Though I'm not an engineer, these are in engineering terms and in safety terms not at all the best designs. In terms of sheer thermal efficiency both PWR and BWR designs are inherently inefficient - they are unable to produce steam at anywhere near the temperatures and pressures that e.g., a conventional thermal station would. Gas cooled reactors do better on this, and potentially also (in theory) on safety, in that both PWRs and BWRS are NOT inherently safe - if they (PWRs and BWRs) are ruptured they will lose coolant and then undergo meltdown - as took place at Fukushima in 2011 and as mentioned, at TMI in 1979. (Chernobyl was a somewhat different phenomenon)The potential for meltdown is an inherent property of all or most, commercially available reactor designs. 

Once more, it has been an attempt to produce designs that ARE inherently safe and that escape the 'complexity trap' that propel the push for small modular reactors. Whether truly inherently safe  and economic designs have actually  been produced is in my view, open to doubt.  

The  greater thermal efficiency and possibly better inherent safety of gas cooled reactors is one reason for continued interest in this technology. Gas cooled reactors have been around since the old UK Magnox and AGR designs of the 1960s and 70's, then the German THTR, at least one Japanese reactor(High Temperature Engineering test reactor 30Mwe), various iterations of pebble-bed reactors, and now China's HTR.  

Unlike a PWR or BWR, a gas-cooled reactor does not have to keep its core covered in water, and the gas circulated to cool the core can be at atmospheric or close to atmospheric pressure. However, the entry of air into a graphite core at high temperature does have the potential to cause the core to catch fire.

The problem with PWR and BWR designs that largely dominate the world of nuclear reactors is that the core MUST be kept covered at all times with water, and that water must be cooled. It MAY be possible to design reactors that are 'inherently safe' within the PWR/BWR design envelope (though I doubt it), but no such design to my knowledge is in current widespread use.

Gas-cooled reactors might possibly have a more legitimate claim to be 'inherently safe',(with the caveat over graphite's potential to burn in air)  (and they are able to produce high-temperature and high pressure steam comparable to that of conventional power stations), but they are few. There may also be reactivity control problems with some of the higher power density and higher temperature designs.

An example of the most recent iteration of gas cooled reactors (and small modular reactor) technology is the Chinese HTR reactors, in which two small gas cooled, pressure-vessel type reactors provide steam to a single turbine. HTR was supposed to come into operation this year but I have been unable to determine if it is in fact in operation. The ambiguity over whether HTR is even in operation is endemic to the entire realm of  small modular reactors.  

The technical history of nuclear power has been a struggle between regulators and activists (with regulators increasingly captured by the industry they supposedly regulate and activists increasingly marginalised) on the one side, and the industry on the other, over precisely this safety issue – how to keep the core covered and cooled at all times.
--My earlier point which may have gotten lost is that while the safety problem is inherent to nuclear technology, the 'chosen' designs - PWR and BR - are themselves, inherently potentially unsafe. This doesn't mean there is a 'safe' design - just that the worst possible has been chosen as the basis on which to proceed. Potentially better designs such as modular small gas-cooled – (as previously noted) have gotten nowhere for reasons that have more to do with market structures than with engineering.
--Russian reactors (esp the RBMK (chernobyl) design) generally have a bad rap. But this makes it easy to jump to the entirely unjustified conclusion that because we want to install say, a French or a Japanese one (I'm not sure who else if anyone is in the market now unless it would be China itself or India), then we are somehow off the hook risk-wise. Its worth noting that Soviet-designed VVER-440 plants in Finland (Okhiluoto) and Hungary (PAKS) have (or had) amongst the worlds best operating records. This doesn't mean I'm endorsing VVERs, either!

In 1979, when the Three Mile Island accident took place in which a Babcock and Willcox PWR located in Pennsylvania melted down, as previously noted, the then Soviet Union crowed that its unique RBMK (Chernobyl) design could not undergo that particular accident sequence.

They were right. The RBMK couldn't have experienced the specific accident sequence that took place at TMI. (Though there were broader patterns to do with adding on complex safety systems that did make common ground.)   What took place at Chernobyl seven years later was quite different. Safety systems were actually disconnected and the reactor operated in a configuration known to be unsafe in order to complete a safety test (yup! a safety test!) to meet a deadline. There were also a few unique features the Chernobyl plant had that contributed to the disaster, notably graphite followers on the control rods that meant that if the control rods were fully withdrawn (the reactor was never supposed to have been operated in that configuration) then the graphite follower initially inserted even more reactivity into the reactor - provoking the explosion that took place.  Its often said that the RBMK design was/is radically different from western designs in 'not having a containment'. This is not really so: The RBMK design has a pressure suppression system broadly similar to that of the GE Mk-1 BWR (i.e. the Fukushima design). The point is obviously not that the Fukushima design was so wonderful (it allowed core meltdowns on three reactors), but that the RBMK inherently is no more unsafe and no less unsafe than any other nuclear reactor. It is a nuclear reactor.  

--The worst nuclear reactor accident to date is probably Fukushima. (There is room for  argument as to whether Fukushima or Chernobyl was worse.) Note that the Fukushima reactors were all Mk 1 GE - BWR reactors, a design that has been characterised by its own designers as far back as the 1970s as an accident waiting to happen.

It is also one of the worlds commonest reactor types.

Fundamental design flaws were disclosed by GE engineers Minor Hubbard and Bridenbaugh (who should be asked to give evidence) as far back as 1975, in the 'Pressure Suppression Torus' of the reactor, a device that is meant to absorb radioactive releases of steam, water, etc from the plant.

Flaws were also reported in the annealing of the reactors pressure vessels by the engineers who performed the annealing. The process, which is supposed to be done slowly, had been hurried.

Who knows how many other BWRs (in the US, Japan) have similar manufacturing flaws? 
A Note on SMR technology, costs, and safety
The problems associated with large reactor designs have resulted in attempts to 'solve' the safety problem (and thus the intertwined cost problem), with new reactor designs and this has resulted in two approaches – an 'evolutionary' approach that improves on existing reactor designs, essentially on PWR, BWR, and CANDU designs,  and a move away from the 'economies of scale' that large reactor designs were supposed to deliver but that are increasingly viewed as illusory, toward smaller designs (in some cases much, much, smaller designs), that can in theory be mass-produced and that (again in theory) avoid the safety problems of larger designs by being 'passively' safe. (in practice, not all SMR designs ARE passively safe.)

A study of small modular reactors by the UK's Policy Exchange notes that:
“Given the anticipated rise in demand for low-carbon electricity in the coming decades, the various limitations of renewable sources of energy, and the difficulties in financing and reducing costs of large nuclear power plants, small modular reactors could be a crucial technology for the UK in decarbonising our energy system and rejuvenating our nuclear industry.” 
And (p10)

“Small modular reactors (SMRs) could be a solution. Each unit would require a smaller investment than large reactors and their modular nature means that they can be built in a controlled factory environment where, with increased deployment, costs can be brought down over time through improved manufacturing processes and economies of volume. This learning-by-doing effect has helped the offshore wind industry achieve impressive cost reductions and the nuclear industry could replicate their success. 
SMRs could offer a number of advantages in a flexible power system, including the potential for dual output, producing other useful services in addition to electricity, like hydrogen or heat. SMRs could, for example, provide a demand/grid management solution by redirecting the power from an SMR to hydrogen production when renewable output is high.” 
This author obviously doesn't share Policy Exchanges enthusiasm for rejuvenating the UK nuclear power industry, but these quotes give some idea of the thinking behind the push for SMR's.

However, Policy Exchange goes on to say that:

“We argue that in the short-to-medium term the priority for the UK should be to focus on the technology that can bring low cost, low carbon electricity to the grid in a timely manner.This is likely to be third generation (‘Gen III’) pressurised water reactors (PWRs). At whatever scale, this is a proven technology with an excellent safety record. Incremental design improvements should focus on simplification to bring down costs (without compromising the already excellent safety record of PWRs), not new revolutionary concepts that will be unlikely to deliver power to the grid until the 2040s.” 

They qualify this by saying that the UK should build at least ONE (and ONE would seem to negate the whole concept of multiple, modular small reactors) – SMR, and that research and development into SMRs should be continued. The study seems to want it both ways in that it backs both large reactor technology that is an evolutionary development of existing Gen II and III reactor technology, AND acknowledges the theoretical advantages of SMR technology.   

The Parsons/Brinkerhoff feasibility study that was an input into the recent SA Royal Commission on the Nuclear Fuel Cycle did a detailed cost analysis of both more conventional large reactors and small modular reactors in an Australian (South Australian) context. According to Parsons-Brinkerhoff, SMRs don't necessarily have an advantage.

According to Parsons Brinkerhoff (p84 fig 7.19):

--The most expensive nuclear electricity would come from a small pressurised heavy water reactor (CANDU) at $246/mwh. The next most expensive comes from a large PHWR at $238/mwh. This is followed by the small SMR at $225/mwh, and then by the 'large' SMR at $198/mwh. The cheapest nuclear option is a conventional BWR at $180/mwh.

I have to say I am not completely convinced by this estimate – the high cost of CANDU seems to me to not gibe with CANDU's relatively good operating experience, while BWR operating experience has been much less impressive.(after all Fukushima was a BWR). However it does suggest that SMRs may possibly not be the magical solution that some of the sales hype over them may have led us to believe. (this applies to some submissions to this inquiry, notably that by Thor Con (submission 029), which would have you believe that molten salt reactors are the solution to everything and neglects to mention that thus far no one has actually built and operated one. There is as far as I am aware, precisely zero years of operational experience with a molten salt reactor used for electricity production.  That no-one has built and operated one is in fact central to what is problematic with SMRs.

There are some more quotes from Parsons-Brinkerhoff p15 that make the so-called 'feasibility study' for nuclear power in an Australian (SA) context look more like an 'infeasibility study'. 
P15
Despite the three dominant nuclear technologies having a long history, the commercial availability of the current designs is important. Proven pressurised water reactor designs at a scale of 1,100-1,400 MW and boiling water reactors at 1,350-1,600 MW are most suitable for the proposed requirement. The more extensive regulatory and construction cycle required for the current pressurised heavy water reactor design means that it is considered likely to be available on a proven basis only some years after 2030. The new SMR designs – all small scale PWRs – are currently believed to be close to submission for regulatory approval which would allow them to be available on a proven basis by 2030 if the vendors can maintain their development schedules.

“The scale of the larger reactors of any technology will require substantial uprating of the electricity transmission network and demand changes in operation of the electricity system to maintain reliability of supply. However, growth in renewable generation is likely to necessitate major network development by 2030 which should overcome many such limitations. SMR technologies are comparable to or smaller than existing generating units in South Australia and present no such issues for their application.”
P24
Our hypothesis for the financing of nuclear power plants in South Australia is that:

· nuclear power plants would require long-term revenue certainty in order to attract interest of private sector equity investors and debt financiers; and

· the SA Government would need to provide significant support through revenue underwriting, loan guarantees, and/or in other forms in order to attract private sector developers and financiers of nuclear power generation.

P23

Analysis of the economic viability measures for the scenarios under consideration suggests that nuclear power plants in South Australia are not likely to be economically viable, unless:

· capital and operating costs of nuclear power plants are reduced to or below the lowest extreme of the plausible range of costs considered by this study; and/or

· the cost of capital (debt and equity) is reduced to a level that is unlikely to be commercially available from the open market; and

· electricity prices increase dramatically as a result of strong climate action, such as 100% reduction in emissions relative to 2000 levels by 2040 to 2050.
The 'bottom line' from the above quotes is that absent dramatic increases in electricity price, and/or dramatic decreases in the cost of capital,  and a much larger electricity network, there is no commercial case for either a full-size nuclear power plant or an SMR in South Australia, (and most probably anyplace else in Australia). Given large increases in electricity price and/or a substantial carbon price, there MIGHT be a marginal case for an SMR, based not on price but on its ability to fit the SA network. (full scale reactors would be to big an increment in generating capacity).
The Nuclear Fuel Cycle Inquiry basically comes to the same conclusion:

P218
Based on the annual generation output of both a large and small nuclear plant and the prevailing wholesale price, the revenues of a large and small nuclear plant were estimated. From those revenues and based on the costs discussed earlier, an analysis of profitability showed that both the small modular reactor and large nuclear power plant options consistently deliver strongly negative outcomes under either carbon price scenario on a commercial rate of return of 10 per cent: see Table G.3.32
Lets look at safety and at some quotes from the Union of Concerned Scientists on SMR safety:
(Small isn't always Beautiful – Union of Concerned Scientists, Edwin Lyman Sept 2013)
p3
“ SMRs receive high praise from some corners of government, industry, and media. However, given the immaturity of the SMR enterprise at this time, this praise borders on irrational exuberance. In fact, the level of optimistic rhetoric has begun to concern even some SMR supporters. John E. Kelly, deputy assistant secretary for nuclear reactor technologies at the DOE, warned industry attendees at a May 2013 SMR conference in Washington, DC, sponsored by Platts of the dangers of overselling the benefits of the technology (Kelly 2013)”

p3

“The three reactor meltdowns and release of radio- active material at the Fukushima Daiichi nuclear power plant in Japan after the Great East Japan earthquake and tsunami on March 11, 2011, revealed serious deficiencies in the design, regulation, and operation of the current generation of nuclear power plants. To reduce the risk of similar events at other plants in the future, the next generation of plants must be far safer than the current generation. Some SMR vendors deserve credit for addressing certain severe accident vulnerabilities through the designs of their reactors. However, they do not go far enough.”
P4

“.....Yet, far from increasing design and operational safety standards, proponents of SMRs claim small modular reactors will be so much safer than large reactors that they will not need to meet the same safety standards as large reactors, arguing that they need far fewer operators and security officers, and that they can have disproportionately smaller and weaker containment buildings. SMR advocates claim that they are so safe they can be located close to densely populated areas without the need for extensive evacuation planning. This argument is a crucial part of the case being made by the DOE and others that SMRs can be deployed to replace coal plants at existing sites, many of which are near urban areas.”
P4

“The potential cost benefits of assembly-line module construction relative to custom-built on-site construction may also be overstated. Moreover, mistakes on a production line can lead to generic defects that could propagate through an entire fleet of reactors and be costly to fix. The experience to date with construction of modular parts for the nuclear industry has been troubling. For example, a plant to fabricate modules (built in Lake Charles, Louisiana, by the Shaw Group, later acquired by Chicago Bridge and Iron) for the AP1000s under construction in Georgia and South Carolina has had serious production delays and other problems that have caused slips in the construction schedules and cost escalation for those projects. In April 2013, the NRC subpoenaed documents from Shaw regarding possible falsification of quality assurance documents and cited the company for creating a “chilled work environment” to dissuade workers from raising safety concerns (Freebairn).”
P5

“...as the Secretary of Energy Advisory Board’s SMR subcommittee stated in a November 2012 report, “first of a kind costs in U.S. practice will likely make the early [SMR] units considerably more expensive than alternative sources of power. If the U.S. is to create a potential SMR market for US vendors, it will need to do something to help out with such costs” (SEAB).
P5

DOE officials have referred to this situation as a "Catch-22." The economics of mass production of SMRs cannot be proven until hundreds of units have been produced. But that can’t happen unless there are hundreds of orders, and there will be few takers unless the price can be brought down. This is why the industry believes significant government assistance would be needed to get an SMR industry off the ground. 
P5

Unless utilities can find a way to justify significantly reducing personnel for smaller reactors, SMRs will need a larger number of workers to generate a kilowatt of electricity than large reactors. Yet a 2011 study of 50 small and medium-sized reactors in Europe concluded that O&M costs must be kept consistently “low”—defined as less than 20 percent of total costs—to maintain SMR cost competitiveness (Shropshire).
P8-9
SMR Safety
In general, the engineering challenges of ensuring safety in small modular reactors are not qualitatively different from those of large reactors. No matter the size, there must be systems in place to ensure that the heat generated by the reactor core is removed both under normal and accident conditions at a rate sufficient to keep the fuel from overheating, becoming damaged, and releasing radioactivity. The effectiveness of such systems depends on the details of their design. Even nuclear fuel in spent fuel pools, which usually have much lower heat loads than reactor cores, can overheat and rupture if adequate cooling is not provided. For perspective, at Fukushima Daiichi the spent fuel pool at Unit 4 was in danger of overheating even though its heat load was only 2.28 MWth (thermal megawatts); such a heat load is comparable to the decay power of a single NuScale module one hour after shutdown, or a factor of 10 less than the decay power of a 300 MWe reactor a few hours after scram (emergency shutdown)
p9

.....However, some vendors are marketing these designs as “inherently safe,” which is a misleading term. While there is no question that natural circulation cooling could be effective under many conditions for such small reactors, it is not the case that these reactors would be inherently safe under all accident conditions. There are accident scenarios in which heat-transfer conditions would be less than ideal and thus natural convection cooling could be impeded.
P10

The need to reduce SMR capital costs is driving one important passive safety system—the containment structure—to be smaller and less robust. None of the iPWR designs has a containment structure around the reactor with sufficient strength and volume to withstand the forces generated by overpressurization and hydrogen explosions in severe accidents. SMRs therefore must rely on means to prevent hydrogen from reaching explosive concentrations. However, neither active means (hydrogen igniters) nor passive means (hydrogen re-combiners) of hydrogen control are likely to be as reliable as a robust containment. Also, small containment designs will generally result in a greater coupling of the core and the containment, which has potentially negative safety consequences, as became clear after Fukushima Daiichi. The close coupling of the reactor vessel and containment characteristic of its Mark I boiling water reactors resulted in overpressurization of the containments at Units 1, 2, and 3, which made it difficult to inject emergency cooling water into the reactor vessels.
The points that emerge here are not that there are NO potential safety advantages to SMRs, but that whatever safety advantages SMRs might in theory have, have been oversold. Nuclear reactors, because they are nuclear reactors, contain large inventories of highly radioactive substances that have to be kept out of the environment. At the same time, those very inventories if not adequately cooled, will, even if the reactor is turned 'off', from their own decay heat, will melt down and – potentially – escape into the environment. Preventing them from doing so requires guaranteed cooling and complicated and redundant safety mechanisms. As noted in the quote above, it also requires containments, preferably ones able to withstand the force of a hydrogen explosion after a severe accident involving meltdown. SMRs may possibly have some advantages simply from their small size. Smaller units in larger number may be easier to deploy and to load – follow with once built and installed. But a reactor is a reactor, and reactors have inherent risk which may or may not be mitigated but cant be eliminated.
Critical to the advisability of deploying a small modular (or not-so modular) reactor, is the fact that while the idea has been around for a long time – as long as there have been nuclear reactors at all in fact – no one has any actual operating experience on small modular reactors, in particular  there is none on a series of say, 10-12 SMRs- precisely the configuration in which SMRs are supposed to be optimally operated.

This is a fact that is often simply left out of presentations like the Thor Con submission, which gives the (completely false) impression that there might be a dozen or 20 molten salt reactors producing electrical power. There are currently none.

Lets look at what is actually operating.

The nearest thing to an SMR that actually does operate is the Bilbino nuclear power plant in Siberia, initially consisting of 4 – 11mw light water-graphite (i.e. chernobyl style) reactors. (there are now only 3 operational)

Bilbino is scheduled to be de-activated this very year, to be replaced by barge-mounted reactors.

Also listed is the 300Mw  Chasma reactor in Pakistan. I am not sure this counts as a 'modular' small reactor at all. Nor is it reflective of post-chernobyl, or post Fukushima design. Neither is Bilbino for that matter – it dates from the 60s or early '70s. 

Finally, there are some 16 Indian 220Mwe CANDU – style reactors. These are not modular (they come in pairs only), and their most up to date iteration is of 700Mw so not really small. Both the 220Mwe design and the 700Mwe successor design have full-scale containments. India considers them a success story though there are various horror stories associated with their construction and operation.

NONE of these operational 'small' reactors is post – Fukushima technology. A slew of radical and not-so-radical new designs have sprouted since 2011, but – to emphasise – the operational experience with any one of these new reactor designs is thus far, zero.

A small handful of vaguely SMR designs is under construction. One is the Chinese HTR reactor, which seems likely to become operational sometime about now, having been under construction for significantly longer than planned. (suggesting SMRs may not be immune to cost blowouts and delays – a major selling point in theory for SMRs).

In addition there is another Chinese reactor, the ACPR50S, of 60Mwe and PWR type.

There are two Russian reactors, of PWR and 'integral PWR' (means that steam generators and pressuriser are incorporated in the RPV) type.

And there is the Argentinian CAREM reactor, another integral PWR of 27Mwe.

All of these reactors are at least of what we think we are talking about when we say 'SMR', i.e. they are reactors that are small (less than 100Mwe), that are of 'integral' design (i.e. simplified, compact, design in the case of PWRs) or that use gas-cooled reactor technology (HTR), and that incorporate post – Fukushima design lessons.

Some 10 reactors are listed as being in 'advanced stages' of development. These include notably the NuScale integral PWR, an 'integral molten salt reactor' from Canada of 192Mwe, a molten lead reactor from Russia (Russia once had a small number of submarines with molten lead reactors but they were unreliable and were scrapped) and a number of pebble-bed and high temperature reactors.

None of these technologies with the dubious exception of the Russian molten lead reactor, have operational experience in electrical generating use.

Of course, SMRs are caught in a bind – without operational experience no one is going to build one. And unless some are built there will never be operational experience with them. And the economies of number will not click in until very many have been built.             

Is Australia willing to build a 'first of a kind' SMR? If we are we should expect cost and schedule overruns, and extreme technical risk. 
In Conclusion
Nuclear technology - both nuclear weapons and nuclear reactor technology - tries to do the impossible, to assure perfection where perfection is notoriously unavailable.

Unfortunately the consequences of failure to achieve an impossible perfection are potentially catastrophic.

If I build a building in Sydney and do it wrong and it falls down, I may have ruined the lives of those who invested in my building.

But if that had been a nuclear reactor I might, potentially,  (depending how much radiation my reactor discharged) have made a large part of NSW uninhabitable for rather a long time. A building that falls down is bad, but making, say, northern Japan radioactive for the foreseeable future is a completely different order of accident. Its unallowable.

In an attempt to prevent this we add safety systems and try to find 'inherently safe' designs (meanwhile going on building the ones we know are inherently unsafe), but it never really works and in the meantime, solar and wind devices are managing to provide power at fractions of the cost - and do not have the potential for disaster if they happen to go wrong.

While there have been arguments that 'renewables' somehow contributed to the great SA blackout, the real problem seems to have been that the main power-line was cut by the commonest thing to ever cut powerlines, a falling tree. Of course there should have been better backup, more resilience, but nuclear power, the most costly, least reliable and least resilient source of electrical power would not have provided it. 

I do not believe it will ever provide it.
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