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ABSTRACT 
 

The UK’s electricity is predominantly supplied by fossil fuel types of generation, including 

natural gas and to a lesser extent - coal. In recent years, the UK has seen large expansion and 

deployment of renewables in an effort to reduce carbon emissions and fossil fuel dependency, 

as well as trying to keep to EU emission targets. Be that as it may, large-scale deployment of 

renewables which are reliant on parameters outside of human control i.e. wind and sunlight, 

are not able to consistently supply electricity during peak demand periods. With no large-

scale energy storage systems currently available, renewables remain to be an unreliable 

source of electricity generation. Current conventional nuclear power stations operate most 

economically at a constant power level, providing baseload electricity. It is this reason why 

natural gas turbines currently dominate the UK’s electricity generation market, as they are far 

more efficient than coal plants, and can be easily controlled or turned on and off to supply a 

constantly varying electrical demand load throughout the country.  

The purpose of this project is to combine a high-temperature molten salt nuclear reactor with 

molten salt thermal storage to provide fossil-free flexible load. The study focuses on 

modelling a coupled MSR with TS system to simulate an exact electricity generation profile 

to that of gas turbines within the UK. Electrical generation data from the UK’s fleet of gas 

turbines was taken from two days throughout the entire year where a minimal and maximum 

electrical demand was experienced. The data was then scaled down to simulate a normal 

sized power plant (1-2 GW capacity) to determine the sizes and operational characteristics of 

MSR and TS combined system.  
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ABBREVIATIONS 
 

MSR – Molten Salt Reactor 

PWR – Pressurised Water Reactor 

TS – Thermal Storage 

MSRE – Molten Salt Reactor Experiment 

PV – Photo Voltaic  

CCGT – Combined Cycle Gas Turbine 

U-233 – Uranium-233 

U-235 – Uranium-235 

U-238 – Uranium-238 

Pu-239 – Plutonium-239 

SSR – Stable Salt Reactor 

Hex – Heat Exchanger 

AGR – Advanced Gas-cooled Reactor   
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(1) INTRODUCTION 
 

1.1) The History of MSR Technology 

 

In the 1940’s nuclear technology was gaining significant interest from the U.S. Government 

as a form of energy production and as weapon manufacturing. This was during the period of 

the Second World War, political tension was very high throughout the globe. There was a 

race to build the first nuclear bomb between the allies and the axis powers to effectively end 

the war. Unbeknownst to the general American and British public, all reactors built around 

this time period was not for the primary reason of producing electricity, but for producing 

plutonium which was required for making nuclear weapons. (Archive, 2015) After the war 

ended in 1945 with the devastating consequences, interest in nuclear technology continued as 

the U.S. Government heavily funded research into different types of reactors. The U.S. Navy 

had a specific interest in using small compact nuclear reactors that would power their Naval 

vessels, essentially eliminating the necessity for frequent inland petroleum refuelling, both an 

inconvenient and time-consuming process. The design of the reactor chosen for the naval 

fleet was a pressurised water reactor (PWR), which uses water both as a neutron moderator 

and a primary coolant. This type of reactor when operational requires constant flow of 

coolant to the reactor core to prevent the core from overheating and melting down. Naval 

vessels have the technical advantage over land and air-based vehicles as they are always 

submerged in water. The sea acts as an effective infinite heat sink for their reactors, therefore 

the PWR was the most preferred design and gained the most interest and funding at the time. 

The first type of nuclear naval vessel USS Nautilus was put to sea in 1955. By 1962 the US 

Navy had 26 nuclear submarines operational and 30 under construction. Nuclear power had 

revolutionised the Navy. 

The U.S. Air Force also gained interest in nuclear-powered aircraft that would eliminate the 

need for refuelling and could remain in the air for far longer periods of time. PWR’s had 

already gained substantial research and development, however, the Air Force could not use 

them, as they simply were too large and heavy to be put on an aircraft. This is because 

PWR’s operate at ~300°C, therefore require thick, heavy steel vessel walls and pressurisers to 

maintain high pressure, keeping the water in liquid state. Researchers realised that to power a 

turbine without high-temperature combustion chambers, the reactor would have to operate at 

a much higher temperature than its PWR counterpart. In 1955, the Aircraft Reactor 

Experiment (ARE) developed a 2.5MWth reactor that could operate at a very high 
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temperature (up to 860°C) but at a low pressure using the fuel in the form of a melted salt. 

(Rosenthal, et al., 1972) 

 

Figure 1: ARE Layout 

The large temperature difference between the air and fuel made the air a technically viable 

heat sink source. This was the world’s first ever operational molten salt reactor, however, the 

project was cancelled soon after as intercontinental ballistic missiles were introduced and the 

need for nuclear powered bombers ended.  

Several years later the MSR regained interest for commercial power generation and the Oak 

Ridge National Laboratory received funding to carry out the Molten Salt Reactor Experiment 

(MSRE). They constructed a 7.4MWth graphite moderated reactor in 1964, was operational 

by 1965 and ran for four years. Data was collected and analysed, and the reactor 

demonstrated very interesting characteristics compared to solid fuelled PWR’s, mainly that 

the reactor could self-control it’s reactivity without the insertion of control rods. It was also 

found that the salt was immune to radiation damage and the neutronics tended to agree with 

the researcher’s calculations prior to the experiment. The most important aspect of the 

experiment was that the researchers were actually able to operate an MSR for long periods of 

time without excessive malfunctions and time delays.  (Rosenthal, et al., 1972) 

Several Years later in 1972 Oakridge proposed to develop the Molten Salt Breeder Reactor, 

yet Government funding for the MSR program was cut in 1976 for two main reasons. Firstly 

the political and technical support for the program was too thin geographically. Within the 

U.S., only in Oak Ridge, Tennessee, was the technology really understood and appreciated. 

Lastly, the MSR was in competition with the liquid metal breeder program, which got an 
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early start and had copious Government development funds being spent in many part of the 

U.S.. The MSR development program had gained enough insight into the technology to 

justify expanding the program to lead to commercial development. Although they brought 

their case to the U.S. Atomic Energy Commission, they could not justify the diversion of 

substantial funds from the Liquid Metal Fast Breeder Reactor to the competing MSR 

program. (MacPherson, 1985)  
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1.2) Problem Description 

 

Electricity in the UK, like any other country, is distributed by the national grid that provides 

energy mainly for industrial, commercial and domestic use. Currently, electrical power is 

generated by a variety of different means. This includes thermal power plants such as nuclear, 

coal and gas, as well as renewables such as geothermal, solar PV, hydro and wind. Each of 

these sources has their own advantages and disadvantages which is discussed below. That 

being said, the main problem is the need for fossil-free flexible load to balance renewable 

generation in the future low-carbon grid. 

Coal  

Coal in the UK is still used but only during winter periods where electrical demand is at its 

highest. Coal and gas are used in power generation in the UK, yet gas burns a lot more 

efficiently. There are far more impurities in coal than there is in gas which produces sulphur 

oxides. Coal is a solid rather than being in a gaseous phase, this means that it burns more 

incomplete.  Coal is thought to contribute massively towards global warming and air 

pollution with the highest concentrations of coal plants in the world being located in China. 

This has become an important factor restricting China’s economic development and has 

subsequently brought a series of social problems. Clean air is a basic demand for human 

health and well-being, yet air pollution is still a serious problem globally, especially in fast-

developing countries such as China. (Cao, et al., 2017) 

 

Figure 2: Thermal Power Plant Schematic Diagram 

Biomass 

Is similar to a thermal power plant in that it uses a steam powered turbine through use of a 

boiler where combustion of organic materials takes place. Biomass can be described as a 
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‘green’ source of energy due to the carbon that is released through combustion is said to be 

originally captured and utilised to grow the biomass in the first place. More studies are 

proving this carbon balance theory of biomass generation false as the amount of time, energy 

and resources required to grow the crops and transport them far exceed the energy gained 

from combusting it. Therefore, on a small scale basis where plants utilise organic waste 

materials can be beneficial to the environment but still proves unviable for large scale 

electricity production. (Loening, 2011) 

Renewables  

Renewables will have some importance in generating our electricity in the future as they 

require no finite resource to operate for any given length of time. Unfortunately, renewables 

have one major disadvantage over their thermal plant counter parts, and that is they generate 

electricity intermittently. This becomes a very large and real problem with high penetration 

rates of renewables because they only produce electricity when there are adequate levels of 

sun light or wind.  

 

Figure 3: Wind Turbine Schematic Diagram 

 

Figure 4: PV Schematic Diagram 

Having a power generation source completely dependent on the weather makes renewables a 

highly unreliable source. This is particularly problematic due to nation-wide electricity 

consumption that constantly varies drastically every hour on a daily and seasonal basis as 

shown in figure 5: 
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Figure 5: UK 2018 Electrical Power Supply And Demand by Source (Gridwatch, 2018) 

 

As shown, the UK minimum demand for electricity in 2018 was as low as 19.427GW, yet the 

maximum was more than double this at 50.376GW. Far more power is consumed in the cold 

winter months to provide domestic and commercial electrical heating and lighting as well as 

for other industrial processes.  

Hypothetically, if the UK were to completely saturate the country with countless numbers of 

solar panels and wind turbines, there would a definite shortage of power and black-outs 

would ensue. This is because there is far less sunlight available in the winter months, and 

there will always be periods where there is no wind at all. In fact, Germany has seen prices of 

electricity rise along with a rise in carbon dioxide emissions with a large and recent 

penetration of wind capacity being installed. This is because for every renewable generation 

source deployed, an equal amount of fossil-fuel generation sources also have to be deployed 

as back-up source of energy capacity. (Conca, 2017) 

Energy Storage 

The main challenge with renewables that has still to be solved is energy storage. Energy 

produced by renewables has to be used as it is generated. When there is excess energy on the 

grid, grid operators put this excess load back into wind turbines. This is sometimes seen in 

the UK on days without wind yet the turbines are rotating. This is a complete waste of highly 

valuable electrical energy. Electrochemical batteries are costly, mining/extraction of their raw 
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materials such as lithium have environmental impacts, and they have relatively low storage 

and discharge capacities.  

Hydrogen production and storage via electrolysis of water is an inefficient process at ~40%. 

The next step in the process would require vast amounts of energy so that the gas can be 

compressed up to 500-700 bar for it to have any real practical use for combustion or for 

transport. Hydrogen molecules are so small that they readily leak from alloy canisters and 

storage tanks. Leakage rates also increase with higher pressures and poses a real practical 

challenge with large scale deployment of hydrogen storage. (Barthelemy, 2011) 

 

Figure 6: Properties of Different Energy Storage Systems 

Another method of energy storage is hydro which the UK has a certain capacity. Hydro is 

renewable, but unlike solar and wind, electricity generation can be controlled. This is done by 

allowing the stored potential energy of water being held at a height within a dam to be 

released through a turbine when needed. This is very important to the national grid operators, 

as they forecast sudden surges in electrical demand and can easily switch the hydro turbines 

on within minutes to cope with the rapid increase. Unfortunately, the capacity of hydro power 

in the UK means that they can only be operational for relatively short periods of time before 

water-levels run low. This is a geographical issue that engineers have very little control over, 

as Canada’s electricity generation is about 60% compared to the UK’s 4%. Until a large-scale 

storage mechanism is found, we can expect that renewables cannot become our primary 

source of electricity generation. 
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CCGT 

A breakdown of the UK’s 2016 annual electrical generation by source is shown below in 

figure 8. As seen, there is a still a significant proportion of electricity produced by natural 

gas. Natural gas plants use a combined cycle gas turbines (CCGTs) which are far more 

thermally efficient than any other thermal power plant. Most thermal plants have a thermal 

efficiency of approximately 30% whereas CCGTs have about 60%. This is because gas is 

combusted which powers one turbine, but the spent exhaust gas that exits the turbine is still 

very hot at ~600°C and so can be used to heat water to generate steam that powers a 

secondary turbine, effectively doubling the work output of one process. This is demonstrated 

as shown below in figure 7.  

 

Figure 7: CCGT Power Plant Schematic Diagram 

CCGT’s have become the UK’s most dependable source of electricity generation, this is 

because, like hydro, they are very flexible in terms of their electricity output and can be 

switched on and off within minutes when required. With a national electricity demand that 

fluctuates consistently on an hourly basis, CCGT’s currently solve this challenge to provide 

the varying energy demand at a national scale. 
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Figure 8: Flowchart of 2016 UK Energy Generation and Consumption (Units in TWh) (Department for Business, 2017) 

 

Nuclear 

The most common type of reactor used throughout the world to date is the PWR and the 

UK’s new Hinkley C plant will be 4 PWR’s. The current nuclear power stations that operate 

in the UK are an old fleet of reactors called AGR’s (Advanced Gas-cooled Reactors). These 

were first constructed back in the 1970’s, are still operational and rely on heavily outdated 

technology. For political reasons, the construction of new nuclear plants were banned back in 

2007 in Scotland and have been since. That being said, the lifespans of the AGR fleet in the 

UK have been extended due to lack of other new clean energy generation sources being 

deployed in the last 10-15 years. (WNA, 2018) These reactors, like any thermal power plants, 

use heat to generate steam to power a steam turbine for electricity production as shown in 

figure 9. Unlike CCGT and coal, nuclear power uses nuclear fission instead of chemical 

combustion to produce heat. This process, unlike combustion, produces zero emissions from 

its process. That being said, one nuclear fission reaction of a single atom produces 50 million 

times as much energy as a single molecular combustion reaction, therefore the energy density 

of nuclear is by far the most superior out of any generation source.   
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Figure 9: Thermal Power Plant Schematic Diagram 

One of major disadvantages of these AGR nuclear power plants is that they have virtually no 

flexibility in the electrical power output. This can be seen here in figure 10 from the UK’s 

demand by source last year:  

 

Figure 10: UK 2017 Electrical Power Supply And Demand by Source (Gridwatch, 2018) 

In the UK, nuclear is used for supplying the base load only. If they were to constantly vary 

power output like some PWR’s. The PWR’s that operate in load-following mode require a lot 

of complex engineering systems to control the reactivity in the reactor through use of control 

rods and injection of neutron poison solutions into the water. (Elsheikh, 2013) However, the 

PWR’s that can operate by load following are still slow responding compared to the very fast 

and effective CCGT’s. 

With regards to sustainability, which by its dictionary definition means able to be maintained 

at a certain rate or level. For most cases only renewables fit this category, as with electricity 

generated from fossil fuel are finite, they will eventually run out if they are consumed at a 
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given rate for long enough. This also begs the question that how much more money should be 

invested in fossil fuel power technology as they become more and more obsolete. 

1.3) Problem Solution 

 

The proposed power generation type would preferably be one that could essentially eliminate 

all the main disadvantages of each current type of generation source of energy as previously 

discussed in the problem description. This is demonstrated below in table 1: 

Table 1 

 Controllable 

Power 

Output 

Sustainable 

Long-term 

Scalable for  

Large-Scale 

Demand 

Emission 

free 

Low 

Capital  

Cost  

No Large 

Potential Hazard 

to General Public  

Solar  ✖   ✔ ✔ ✔ ✔ ✔ 

Wind  ✖ ✔ ✔ ✔ ✔ ✔ 

Coal ✔ ✖ ✔ ✖ ✔ ✔ 

Nuclear ✖ ✔ ✔ ✔ ✖ ✖ 

CCGT ✔ ✖ ✔ ✖ ✔ ✔ 

Hydro ✔ ✔ ✖ ✔ ✖ ✔ 

Solution ✔ ✔ ✔ ✔ ✔ ✔ 

 

To show that the proposed system is as flexible and controllable as possible, the electrical 

power generated will essentially mimic that of a CCGT plant, as CCGT’s are used supply 

power to peak demand periods. This was done by examining data from the UK’s national 

grid. Data on the supply and demand at a nationwide scale is available from Gridwatch 

(Statistics, 2018) which shows electrical production by each generation source, i.e. wind, coal 

or nuclear etc. It is essential that the system performs in any situation throughout the year, 

knowing that the electrical demand varies so greatly throughout the year, as well as 

throughout the day. Therefore, data was taken from when the UK’s national grid experienced 

its highest and lowest annual demand; 1st of March and the 17th of June of 2018 respectively. 

It can be seen that the national electrical demand of each from these days varies quite largely, 

with total demand peaking up to 50GWe in March (winter) compared to 28GWe in June 

(summer). (Statistics, 2018)To achieve the required high flexibility in electrical power 

generation the following system was devised and modelled as shown in figure 11.  
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Figure 11: Proposed System Schematic 

 

Figure 12: Key for Proposed System Schematic 
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1.4) Aim of Thesis 

 

The aim of this project is to investigate whether the proposed MSR + TS nuclear generation 

system can meet the needs for flexible electrical generation in the future UK grid. This was 

done by designing the system to have identical scaled generation profile to that of the UK’s 

most flexible generation source; CCGTs. The system also would have to whilst also having 

the following characteristics: 

 Sustainable long term with regards to its fuel consumption  

 Scalable for a nationwide electrical demand 

 Emission free 

 Safer than current means of nuclear generation 

 Low capital and maintenance costs 

If all these criteria are met than it can be said the proposed system is a superior method of 

generating and supply electricity and that the system should receive more attention and 

interest by fellow academics as well as from leaders in the energy sector.  
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1.5) Scope 

 

For this project, the work will be confined to reviewing molten salt reactor technology, 

thermal storage technology, analysis of the current electricity generation market in the UK 

and CCGTs power generation. No other country, only the UK’s electrical demand profile was 

used for determining whether the proposed system can provide flexible electrical power for it. 

The work will not include fine analysis of material and nuclear science with regards to 

nuclear reactor neutronics and in-depth chemistry of the working fluids.  

The work in this project is purely based on thermal power ratings of the reactor alongside 

energy and mass balances of working fluid to generate and to store energy. 
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1.6) Methodology 

 

The methods of the work produced in this project was divided into six main sections for the 

reasoning and intent to flow in a logical path as follows: 

 Firstly, a literature review was carried out of MSR technology to determine if it is a 

superior means of generating electricity relative to conventional nuclear reactors with 

regards to technical and functional operation, safety issues, nuclear waste, and cost. 

 A literature review of TS to determine the advantages and disadvantages of using 

molten salt as a means of thermal energy storage with regards to operation, safety 

issues, and cost. 

 Analysis of the UK’s electrical supply and demand throughout a seasonal basis to 

understand the full requirements of the proposed system. 

 To design a working model of the combined MSR and TS technology that is both 

technically and practically feasible. 

 To collect results and discuss if the proposed system is worthwhile concept to 

continue academic and industrial interest in this field. 

 Conclude with the proposed system’s advantages and disadvantages, and its 

importance in the futures energy market with regards to sustainability. 
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(2) LITERATURE REVIEW – MSR 
 

2.1) Introduction 

 

Operating an MSR system over the most standard PWR system is far different even though 

both are a type nuclear reactor. This is mainly due to the MSRs fuel being in a liquid state 

rather than in a solid (such as the PWR). The design principles that every solid fuel reactor 

use to this day are completely changed due to the physical state of the fuel. The PWR design 

was chosen to compare with the MSR as it is the most common type of reactor in operation to 

date as shown in figure 13. The other five types of Gen IV were not included in this report as 

they all use fuel in their solid states. 

 

Figure 13: Global Data for Currently Operation Reactors (WNA, 2018) 
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Schematic diagrams illustrating the PWR and MSR systems are shown below in figure 14 

and 15 to distinguish some key features: 

 

Figure 14: PWR Schematic Diagram (WNA, 2018) 

 

 

Figure 15: MSR Schematic Diagram (Wiki, 2002) 
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2.2) Common Safety and Technical Advantages with MSRs over PWRs 

 

Pressure 

With PWR systems, water is used both as a primary coolant and a moderator for the reactor. 

Moderators are required in thermal reactor systems to ‘slow down’ neutrons to sufficient 

energy levels to induce a fission reaction with a fissile uranium atom. Standard light water 

boils at 100°C, yet PWR’s operate at 315°C. This means that the reactor has to operate at high 

pressure up to 155 bar. If the reactor vessel were to experience damage causing a leakage, the 

water inside has a large driving force to exit the reactor into the surrounding atmospheric 

pressure environment. If this were to happen, as soon as the 315°C water comes into contact 

with the ambient air, it would instantly vaporise/flash into steam. (Elsheikh, 2013) When 

water flashes to steam, its volume increases 1000x, creating a risk for an explosion.  For this 

reason PWR systems require large robust reinforced concrete containment shields, as well as 

thick heavy duty piping. 

 

Figure 16: PWR Containment Structure and Components Schematic Diagram (NRC, 2015) 

If pressure is lost in the PWR, steam forms in the core, thereby reducing the heat withdrawal 

from the core. This elevates the core temperature, and the zirconium fuel cladding can react 
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with the steam at temperature above 800°C forming hydrogen and oxygen, thereby creating 

an explosion hazard. This scenario was witnessed at Fukushima. 

In a MSR system, the reactor nominal operating temperature is ~750°C, however, salts in 

their molten liquid state emit virtually no vapour pressure. (Elsheikh, 2013) This means that 

the system can operate at near atmospheric pressure. If the reactor vessel walls were to 

rupture, there would be little to no driving force to expel the liquid salt. Instead, the salt 

would trickle out, in some cases if the rupture was small enough, the salt would come in 

contact with the ambient air and freeze back into its solid state, forming a plug, effectively 

becoming a self-sealing system. 

Chemical Stability  

Another feature of using salts in their molten state is that they remain chemically inert. 

Unlike liquid sodium metal fast breeder reactors, there is no risk associated with fire or 

explosion if the molten salt were to come into contact with air or water/moisture. Sodium in 

its solid or liquid state is highly reactive therefore intensive safety measures have to be 

installed in construction, maintenance and operation so that it never comes into contact with 

air/water. 

Fission and decay products; caesium and iodine are specific health hazards as they are highly 

radioactive that can be taken into the human biological mechanisms and pathways. This is 

due to the chemical properties; caesium is recognised by the body as sodium or potassium, 

which are used in biochemical pathways within human cells, as is iodine which is processed 

in the thyroid gland. However, as they are radioactive with relatively short half-lives, they 

emit beta and alpha particles at a relatively fast rate. These alpha and beta particles have 

strong ionising properties which can damage human DNA and can lead to cancer. As they 

remain trapped inside the fuel pellets at high pressure over 100bar, if the fuel pellets and 

cladding are damaged due to meltdown, the gases have a large driving force to be expelled 

into the surrounding environment. (Rosenthal, et al., 1972) This was first witnessed at 

Chernobyl when the reactor experienced full meltdown and radioactive gases were released 

into the atmosphere where weather patterns carried them as far as Sweden and parts of 

Scotland. This is highly problematic, as the gases can travel very far and can end up in the 

food chain. They can be absorbed or can fall onto plants which are then eaten by agricultural 

animals which are then ingested by humans.  
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With molten salt reactors, this problem is completely avoided as gaseous and highly 

radioactive iodine and caesium form fluorides and iodides in the salt. (Rosenthal, et al., 1972) 

Essentially, the iodine and caesium dissolve and remain in the molten salt, so if the reactor 

vessel were to be damaged/ruptured, they would simply remain in the salt and would not be 

expelled into the air. (Moltex, 2018) Additionally, fuel catch basins can be installed directly 

below the reactor to ‘catch’ any leaked molten fuel salt if the vessel wall were to rupture.  

Thermophysical Stability  

Most PWR’s operate at approximately 315°C and 155 bar, this means that if there is a coolant 

failure and temperature increases, the water will boil at 344°C as shown in figure 17. Once 

this happens all control over the reactor is lost and meltdown of the reactor will occur. 

Depending on the mole ratio of ions within the salt, typical molten fuel salt has a boiling 

point of 1400°C or more, much greater than the operating temperature of 700°C. A MSR has 

a far greater operating temperature range of 700°C rather than a PWR’s mere 29°C. It can be 

said that the pressure of an MSR system cannot increase. (Elsheikh, 2013) 

 

Figure 17: Boiling Point of Water with Increasing Pressure 

Large Fast-acting Negative Temperature Coefficient 

The fuel salt inside the core of a molten salt reacts promptly to temperature. If the 

temperature of the reactor increases, the liquid salt expands. This does two things; the salt 

expands considerably, thereby decreasing the density making the probability of fission less 

likely to occur as the atoms are spread further apart. Expanding the fuel salt also pushes fuel 

outside the high temperature graphite moderated core. (Elsheikh, 2013) As the fuel leaves the 
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graphite moderator, neutrons are not ‘slowed down’ to sufficient energy and fission ceases. 

Consequently, the MSR is said to be self-controlling, as reactivity decreases with increasing 

temperature within minutes without operator intervention as shown below in figure 18, and 

vice versa. Temperature of the reactor is controlled by adjusting flow rates of both working 

fluids in the primary heat exchanger. (Merle, et al., 2015) 

 

Figure 18: Reactivity, Fuel Temperature Variance of Simulated MSR Operation (Merle, et al., 2015) 

Designed Criticality  

The reactor can be designed so that the fuel salt just reaches criticality only when it is in the 

presence of graphite in the core. If a primary heat exchanger experiences a failure/rupture, the 

primary and secondary coolant salt mix, thus diluting the fuel salt and the entire mixture 

becomes sub-critical. This eliminates the possibility of any criticality accident if the fuel salt 

is leaked into the secondary coolant. (Elsheikh, 2013) 
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Less Control Required 

The fuel salt composition can be altered at any time by adding or removing fissile or fertile 

fuel through online chemical processing. Through also having the fuel in a liquid form can 

allow for the geometry of the reactor to change. This can be done with installing graphite 

moderator rods instead of neutron absorbing control rods. This is beneficial compared to 

PWRs where excess reactivity has to be controlled when fresh fuel rods are inserted into the 

reactor during refuelling. (Transatomic, 2016) 

Removal of Gaseous Fission Products 

Noble fission products such as krypton and xenon form as gases at MSR operating pressures. 

These krypton and xenon are strong neutron poisons and display real performance problems 

is current PWR reactors. In an MSR system, the gases form into bubbles which can be 

removed continuously with inert gas sparging process which was successfully managed in the 

MSRE. In turn, removal of gaseous neutron poisons increases reactor performance and fuel 

burnup as less neutrons are lost and instead induce fission. (Rosenthal, et al., 1972) 

Freeze Plug 

One of the largest safety benefits of using an MSR system unlike PWRs is taking advantage 

of the physical state of the fuel. In a PWR the fuel is solid and requires very controlled 

mechanical processes of moving the fuel in and out the reactor. Fuel can be only moved when 

the reactor is shut down and depressurised and not in the event of an emergency. If PWR 

reactivity control is lost, operators are very limited in how they can regain control. After an 

emergency situation, such as a loss of power to the reactor plant site, these overheating 

accident scenarios can develop within minutes. (Elsheikh, 2013) A PWR filled with solid fuel 

pellets that are poor heat conductors can require cooling to the reactor for years before decay 

heat drops to a negligible level. This mismatched timing (minutes to overheat versus years to 

cool off) makes nuclear safety for not only PWRs, but every solid fuelled reactor enormously 

challenging and leaves these reactors particularly vulnerable to extremely rare disasters that 

were not incorporated into the reactor’s safety profile, known as “beyond design basis” 

accidents. (Transatomic, 2016) 

If a system failure were to occur in an MSR and temperature were to escalate far above 

designed operating temperature, the ‘freeze plug’ (seen in figure 15) located at the bottom of 

the reactor melts, allowing the fuel salt to drain from the moderated core into a drain tank 

without the use of pumps and relying on gravity instead. The drain tank has no moderator in 
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it and can also have neutron poisons to quickly make the fuel salt sub-critical, stopping the 

reaction. Another feature of the drain tanks is that it is designed to maximise passive heat 

withdrawal. Reactors are designed to minimise heat loss to their surrounding environment to 

increase thermal efficiency, with the drain tank it is designed to do the opposite. (Elsheikh, 

2013)This is how Fukushima could have been avoided, as the tsunami took out the diesel 

generators which were to power the cooling pumps. Without coolant being pumped to the 

reactor, decay heat still being generated in the reactor accumulated and the reactor 

experienced partial melt-down and a hydrogen explosion. In the same situation, without an 

external power supply, the MSR would have drained the fuel to the drain tank where it is 

passively cooled by natural air convection, eliminating the need for back up diesel generators.  

 

Figure 19: Example of MSR Drain System with Fuel Salt Recovery (Bonometti, 2008) 

Another highly beneficial aspect of this is that the reactor can be recovered. The salt in the 

drain tanks can either be disposed or reheated and fed back into the reactor after an 

overheating event such as a heat exchanger failure. 

Higher Burn-up (fuel can stay longer in reactor)  

In standard solid-fuelled reactors, uranium fuel pellets are arranged vertically and sealed in 

fuel pins made from zirconium alloy. Over time, gaseous fission products build up as the 

reaction continues, increasing pressure inside the fuel pin up to 100 bar. Major gaseous 

fission products such as xenon-135 and krypton-85 are very effective neutron poisons. Fuel 

pins can remain in most conventional solid-fuel reactor for up to 4 years until the xenon and 

krypton build-up is too high and begins negatively effecting reactor performance. In the MSR 
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this is completely avoided again as the gases can be continually removed via gas sparging 

with helium. (Haubenreich & Engel, 1969) This means that the fuel can be cycled inside the 

reactor continually and is not limited to a 4 year duration, thus vastly increasing fuel burnup 

per unit mass of fuel initially added to the reactor. (WNR, 2018). Although gas sparging was 

carried out throughout the MSRE, the process was not perfected and requires further 

investigation and research. 

Superior Heat Transfer 

Salt in its liquid molten state has very good volumetric heat capacities. Water remains 

superior, however, the other three proposed coolants for the Gen IV reactors have 

significantly less heat capacities than the salt. This is an added safety/technical feature as 

more heat can be transferred throughout the system per unit volume of coolant pumped to the 

reactor, therefore it can be cooled down and controlled quicker and also allows the reactor to 

be more compact in size. 

Table 2 

Coolant Heat Capacity 

(kJ/kg K) 

Density (kg/m3) Volumetric Heat 

Capacity (kJ/ m3 K) 

Water 4.18 1000 4180 

Salt 1.68 1600 2688 

Sodium 1.23 968 1191 

Lead 0.13 11340 1451 

Helium 5.19 0.16 0.83 

 

In standard solid fuelled reactors, the fuel pellets producing the heat from fission have poor 

thermal conductivities to the zirconium fuel pins and the fuel pins to the primary coolant. 

This heat transfer rates further decreases over time as gaseous fission products build up inside 

the fuel cladding.  

Reduced Refuelling Complexity due to Homogeneous Fuel Mixture  

In standard solid-fuelled fast and thermal reactors, refueling is a complex procedure. Each 

fuel assemblies spends approximately 4 years inside the reactor before it is removed 

completely. Throughout the 4 year lifespan inside the reactor, the fission reactions consumes 

its fuel whilst generating more fission products. These fuel pins, therefore, change in 
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composition over time, becoming less effective at generating neutrons and sustaining fission 

reactions as the fuel is consumed. These fuel pins are mechanically shuffled towards the 

outside of the core whilst new fresh fuel assemblies are inserted in the center of the core. 

(Wakker, et al., 2003) This is can be completely avoided in the MSR due to the fuel being 

liquid. The fuel in the form of a liquid remains homogeneous; fresh uranium can be simply 

added to the salt and will disperse and equally distribute itself through diffusion. (WNA, 

2018) (Rosenthal, et al., 1972) 

Thermal Breeding Opportunity with Thorium 

Conventional thermal reactors use enriched uranium, which has slightly higher content of 

fissile uranium-235 than found in natural uranium ore when it is originally mined. This is a 

highly energy-intensive and costly process as separation of element of different isotopes is 

difficult. Thorium is 4x abundant than natural uranium and is found in every continent. 

Thorium-232 is not fissile, but it can be placed around thermal reactor cores in regions called 

blankets. Excess neutrons from the core penetrate into the blanket region and is captured by 

the thorium atoms. Thorium-233 is an unstable isotope and beta decays into Protactinium -

233 over a period of approximately 30 minutes. The Protactinium further decays into 

uranium-233, which is fissile and can be used directly as nuclear fuel. This is seen as 

advantageous as breeding fuel from thorium does not require expensive isotope separation 

that is used in uranium enrichment. It is it far easier to separate fissile U-233 from 

thorium/protactinium, this is because they are different elements so only chemical separation 

is required. (Haubenreich & Engel, 1969) 

 

2.3) Advantages with Fast Spectrum MSR over thermal MSR 

 

Fissile, Fertile and Fissionable 

‘Natural’ uranium is mined from the ground and contains 0.7% U-235 and 99.3% U-238. U-

235 is the readily found fissile isotope of uranium. Fissile cross sections of U-235 increase 

vastly as the energies of neutrons decrease down to ‘thermal’ energies (~0.025eV) as seen in 

figure 21, meaning that the probability of a fission event is much more likely to occur.  Most 

(thermal) operational reactors use enriched natural uranium through processing to increase U-

235 content to 3-5%. Heavy water (D20) reactors do not need to enrich fuel as heavy water 

used as the moderator is highly efficient.  
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Figure 20: Incident Neutron Data for U-235 (nuclear-power.net, 2018) 

When a fission reaction of a U-235 atom occurs, the average number of neutrons released is 

2.45. For a nuclear fission reaction to be sustained in a reactor, at least 1 neutron is required 

to be released to strike another available U-235 atom in order to sustain the reaction at 

criticality. In reactors, neutrons are lost/absorbed by different materials in the reactor, such as 

some physical components of the reactor, some into the fission products that build up over 

time as the reaction proceeds and others absorbed into the U-238.    

U-238 is not fissile, as seen from comparing cross sections of both isotopes in figure 22 and 

24, its fission cross section is very small so that the probability of fission event at thermal 

energies is virtually zero. U-238 is a fertile and fissionable material. If a U-238 absorbs a 

neutron, it becomes U-239, then beta decays (releases an electron from a neutron thereby 

increasing the atomic number transmutating into another element) into Neptunium. 

Neptunium beta decays again transmutating into Plutonium, which is fissile as shown in 

figure 22.  

 

Figure 21: Neutron Cross-sections for Fission of U-235,238 and Pu-239 (WNA, 2018) 
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Breeding 

Fast breeder reactors are designed to have a region of U-238 surrounding the core called the 

breeding blanket. Excess neutrons from the core are absorbed by the blanket, most of these 

neutrons have lost a majority of their original energy and so are completely absorbed by the 

U-238. The breeding ratio is defined as the ratio of new fissile nuclei to fissioned nuclei; in a 

normal reactor is around 0.6, that in a fast reactor may exceed 1.0. 

 

Figure 22: U-238 Transmutation to Pu-239 (Sorensen, 2016) 

 U-238 is also fissionable, demonstrated in in figure 24, if the neutron energy level is high 

enough, it increases the possibility of fissioning the atom, however, only a small portion of 

U-238 is fissioned this way inside the core.  

 

Figure 23: Incident Neutron Data for U-238 (nuclear-power.net, 2018) 

Higher Power Density 

Since fast reactors use no moderator in the core, it also leads to smaller, more compact 

designs with higher power densities. The downside to fast reactor is that the fuel initially 

charged into the reactor has to be enriched further than thermal reactor fuel, 3-5% to 10-15%. 
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This was thought to raise concerns with nuclear proliferation due to the possibilities of 

nuclear fuel processing plants, however weapons grade has to be significantly further 

enriched; up to 99% fissile material.  

Higher Fuel Utilisation 

Fast reactor are regaining interest as they have far greater capabilities of utilising more 

uranium. This is because thermal reactors burn only 3-4% U-235, the remaining fertile U-238 

goes unused as shown in figure 25: 

 

Figure 24: Comparison of Composition of Fresh fuel & Spent Fuel 

Fast spectrum reactors use no moderator and rely on only high energy neutrons to induce U-

238 fission in this way, whilst also converting U-238 into Pu-239. When a reactor converts a 

fertile material such as U-238 into fissile Pu-239 and has a breeding ratio of 1.0 or more, it is 

called breeding, hence the name, fast breeder/fast reactor. Fast breeder reactors received a lot 

of interest in the 1970’s when natural uranium resources were thought to be scarce and so the 

breeding of more abundant isotope U-238 was thought to be necessary.  

Graphite and Xenon Problems Avoided 

Another benefit of implementing fast spectrum MSR’s is that potential xenon and graphite 

problems are avoided. Xenon forms as a gaseous fission product and is a very potent neutron 

poison, but this is only with neutrons with thermal energies. (Moltex, 2018) The MSRE at 

Oakridge, xenon was expected to be rapidly removed through helium sparging, however, the 

reactor still experienced power transients that could not be fully explained due to lack of 

understanding of the gas behaviour. (Haubenreich & Engel, 1969) 
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To optimise chemical stability of the molten salts, the reactor can readily keep them in a 

strongly reducing state through the use sacrificial anodes and cathodes. (Moltex, 2018) 

Graphite has been seen to slowly react with molten salt at levels of high irritation/high power 

densities, consequently putting the salts into a more oxidative state. Oxidised salts should be 

avoided as much as possible to reduce metallic corrosion of internal reactor components. 

Through use of fast spectrum MSRs both potential problems with graphite and xenon are 

inherently eliminated.  

2.4) Review of Moltex Energy’s Technical Paper 

 

Waste Burner Concept 

Moltex Energy is a UK based start-up company currently developing a fast-spectrum MSR 

called the SSR (Stable Salt Reactor). It does have breeding capabilities but has a breeding 

ratio less than 1.0. A breeding blanket is not incorporate in their preliminary/conceptual 

design, instead, the design optimises neutron reflection back into the core, which vastly 

increases neutron flux which in turn increases fission rates of long-lived actinides (Pu-239, 

Pu-240 etc). 

The SSR with its fast neutron spectrum operation and high neutron flux inside the core allows 

it to have the ability to burn highly impure plutonium; the fuel can contain as much 

plutonium as it does lanthanides (fission products). This allows Moltex’s SSR to burn 

existing stockpiles of nuclear fuel with minimal reprocessing of the stockpiles; reducing 

costs. (Moltex, 2018) 

Reduced Reactor Complexity  

The SSR design is different from other current conceptual MSR designs as the company’s main 

focus is attempting to achieve approval of the UK Nuclear Regulators as soon as possible for 

quickest deployment of the reactors.  
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Figure 25: Moltex Energy's Layout of SSR Module (Moltex, 2018) 

 

The design shown in figure 26, has the fuel salt being looped around several pieces of 

equipment (chemical processing and heat exchangers). This will create further challenges, 

mainly maintenance issues, as the fuel salt is highly radioactive, all maintenance and repairs 

to chemical processing equipment and heat exchangers must be done 

robotically/mechanically to avoid human contact as much as possible. Having radioactive 

fuel salt circulate and contact several pieces of process and system equipment will also 

increase the amount of intermediate level waste when it comes times to decommissioning the 

plant. This will inevitably drive up capital, maintenance and decommissioning costs as the 

hazards and associated risks are increased. Having the fuel salt flow circulating several pieces 

of equipment also requires sufficient material research for regulators to confirm salt corrosion 

and irradiation damage rates are to a satisfactory level. I.e. the more pieces of equipment the 

fuel salt circulates and comes into contact with, the more expensive it will be to carry out 

adequate research on the effects, also increasing the time period for regulatory approval. 

(Moltex, 2018) 

The SSR avoids this by instead of having the fuel salt circulating the system, the fuel salt is 

located in individual fuel pins called fuel assemblies, similar to how standard solid fuel pellets 

are placed inside fuel cladded pins in all current reactor designs. The heat generated in the 

individual fuel pins is transferred to a primary coolant, which surrounds the pins in a bath-tank 
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like configuration as shown in figure 26. The fuel salt inside the fuel assemblies circulates 

naturally through convection which reduces the risk of hot-spot within the reactor. Moltex uses 

steels currently tried and tested in the nuclear reactors for fuel pin assemblies thus requires less 

time for regulatory approval as neutronic data with these steels already exists. Each individual 

fuel has a venting system to release gaseous fission products within the fuel salt. Bubbles form 

and rise within the salt and are gradually vented through the diving bell gas vent as shown in 

figure 27. This prevents pressure build up inside the fuel pins, which happens in conventional 

solid fuelled reactors when the fuel pins are completely sealed. 

 

 

Figure 26: Moltex Energy's Individual Fuel Pin Design (Moltex, 2018) 

Radiation Protection 

Another advantage of this design is that the primary coolant, which is also a molten salt, has a 

different elemental composition than the fuel salt inside the fuel assemblies. The primary 

coolant is proposed to have hafnium dissolved in the salt, which is a strong neutron absorber. 

Having a strong neutron absorber in the primary coolant makes it an effective neutron screen, 

protecting other components of the reactor such as heat exchangers and primary coolant 

pumps from irradiation damage, maintaining structural integrity thereby increasing the 

operational lifespan of the system. Another benefit of having neutron absorbers within the 

coolant is that if a fuel pin were to rupture and leak, is would quickly diffuse into the coolant, 

diluting the fuel salt, thus making it sub-critical. (Moltex, 2018) 
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Passive Heat Removal 

The SSR does not use any control rods but relies on the strong negative temperature 

coefficient of the fuel salt. The reactor is either operational or shutdown; if operators want to 

shut down the reactor they do so by inserting neutron absorbing blades. The reactor does not 

include a drain tank, if the power is lost to the site and primary coolant pumps cannot be 

used, the outside of tank is surrounded by a jacket of air ducts that use natural convection of 

outside air as a hint sink which effectively controls decay heat. Including inherent passive air 

cooling allows the design to have a far greater power density. Simulations carried out by 

Moltex show that the maximum temperature reached in the reactor is 860°C (figure 28), 

however, as the temperatures increase to a large enough extent, the surrounding ambient air 

~20°C becomes a more effective heat sink as the temperature difference between the two 

mediums increases. In the unlikely event of this happening, it is a comparable experience to a 

meltdown in a PWR but the radiological consequence is much lower and the SSR is 

recoverable after the event. 

 

Figure 27: Moltex Energy's Passive Heat Removal Simulation (Moltex, 2018) 

Continual Refuelling  

Another feature of the SSR is its continual refuelling process to eliminate the requirement of 

outages, downtime, and refuelling where it could be generating electricity. The fuel pins are 

added at one end which hang from a support beam. Over time the fuel assemblies are moved 

in one direction that keep power and burn-up steady throughout the reactor. 
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Figure 28: Moltex Energy's Continual Refuelling Process (Moltex, 2018) 

One problem of the PWRs and small solid fuel modular reactors is that they are designed for 

a singular operation power output. Moltex Energy overcomes this by making the SSR a 

modular design, in which the modules can be conjoined for a scalable power output that 

meets a variety of customer demands. Each module has an electric output capacity of 

150MWe, up to 8 of these modules can be placed in single reactor tank increasing output to 

1200MWe as demonstrated in figure 30.  

 

Figure 29: Moltex Energy's Economic Benefit of Modular Reactor Design (Moltex, 2018) 
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Economic Benefits 

Modular construction of nuclear reactor is one of the most important aspects of decreasing 

capital costs. Most components of PWRs now are made outside of the UK due to no UK 

suppliers being obsolete since the 1970’s.  PWR components are generally much larger and 

heavier as the vessels must be designed to have thicker walls to contain with the vast 

pressures involved. This drives up cost as most parts must be imported through over-seas 

shipping, yet are too large to be placed inside shipping container which is both inconvenient 

and also increases risk of damage to the parts. The small modular reactor design benefits 

from the following (Moltex, 2018): 

 Financing cost reduction – a shorter design and construction period means lower 

overall borrowing and lower financing costs for this borrowing.  

 Off-site construction – the reactor is constructed offsite where there a fewer 

constraints (for example with tooling access, or physically with other companies 

operating on the same site). The constructor can also benefit from operating out their 

typical factory set-up, i.e. with the equipment and skills in situ. 

 Modularisation – reactors are built in smaller modules that can be constructed several 

times over. This yields economy of scale in terms of the knowledge and experience 

gained from one module to the next and in the materials used for the reactors, which 

can be brought in on a greater scale than if it were a bespoke reactor. 

 Digitising line management – the production line for parts in the reactor is digitised 

streamlining it and ensuring maximum efficiencies. 

2.5) Spent Fuel  

 

Argonne National Laboratory Research 

Researchers at the Argonne National Laboratory pioneered the development of 

pyroprocessing, a high-temperature process for recycling spent nuclear waste into fuel. It 

allows 100x more of the energy that’s currently utilised in commercial thermal reactors, 

therefore ensures a virtual inexhaustible supply of low-cost uranium. It is most important to 

reduce the volumes of spent nuclear fuel, as it capable of almost entirely separating the 

uranium and transuranics from fission products. Fission products are highly radioactive, 

which is directly proportional to its half-life. I.e. the more radioactive a substance is, the 

faster it decays thus shorter its half-life is. All fission products are so radioactive that they 
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decay down to normal background levels of radiation in as little as 300 years. This means if 

all fission products were to be isolated from spent fuel, the resulting nuclear waste could be 

stored geologically from approximately 300,000 years to approximately 300 years. This is 

highly sought after as it is widely known that humans can build structures to last as long as 

300 years, but not as long as 300,000 years. (ANL, n.d.) 

 

Figure 30: Argonne National Laboratory's Spent Fuel Process (ANL, n.d.) 

The electrorefining process is key to the recycling process, it eliminates the complex addition 

of chemicals and solvents used in traditional fuel aqueous reprocessing (currently used at 

Sellafield). Electrorefining is very similar to electroplating, the spent fuel is converted to its 

metallic form and added to a vat of molten salt where it is dissolved. An electric current is 

passed through the vat, where most of the fission products plate out on the anode, and the 

uranium and other heavy actinide (plutonium, americium, neptunium etc) plate out on the 

cathode. It is then sent to the cathode processor where residual salt can be recycled back to 

the electrorefiner. Finally, the remaining uranium and actinides are cast back into fuel rods.  

If these steps are implemented on a nationwide scale and the reprocessing cycle is repeated 

enough times, nearly all actinides will have been fissioned, leaving only short-lived fission 

products which can be easily stored due to reduction in volume and with its faster rate of 

decay.  
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Figure 31: Argonne National Laboratory's Sustainable Plan for Future Fuel Cycle (ANL, n.d.) 

Moltex Energy’s Spent Fuel Proposal 

Current spent fuel reprocessing and temporary spent fuel storage in the UK takes place at 

Sellafield. The spent fuel rods are placed in deep water pools that act as an effective barrier 

for radioactivity, protecting the surrounding atmosphere from the escape of any radioactive 

material. Sellafield has aged and are now proving difficult and costly to manage, spending 

£3bn per annum for management of the site. Current spent fuel reprocessing at Sellafield uses 

aqueous dissolution techniques which removes fission products and blends the small amount 

of plutonium that is produced in thermal reactors with uranium. The new reprocess fuel that 

contains plutonium and uranium is called Mixed Oxide fuel (MOX) can then be re-used as 

fresh fuel in thermal reactors – solid fuel reactors use oxide forms of the fuel instead of the 

metallic form as it has a higher melting point.  

Another option for spent fuel other than reprocessing and temporary storage is deep 

geological repository storage. The sites are purpose built in depths up to 1000m for storage 

flasks of spent fuel that have been vitrified – a process that transforms waste into a ceramic 

glass form so that possibilities of leakages are greatly reduced.   

The new reprocessing technique developed by the Argonne National Laboratory, but re-

invented, altered and patented by Moltex called WATTS (a form of pyroprocessing) involves 

removing the zirconium fuel cladding and fluorination it, converting to zirconium fluoride to 
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be reused in the coolant salt. The declad fuel pellets contain fission products, fertile and 

fissile uranium, and long-lived actinides (plutonium) and dissolved in a molten salt and an 

electric current is passed through it. Major fission products; caesium, strontium, and iodine 

remain in the molten salt. The negatively charged electrode reduces the uranium, plutonium 

and noble metal fission products (which are ions within the salt) into a molten uranium alloy.  

 

Figure 32: Moltex Energy's Patented Fuel Reprocessing Unit (Moltex, 2018) 

The uranium alloy is then contacted with a clean sodium/iron chloride salt to make the fuel 

salt through exchange of iron chloride with plutonium, higher actinide (isotopes and elements 

with great mass than Pu-239 and noble metals, removing them.  

The remaining uranium alloy is sufficiently free of long-lived actinides to be re-used for 

breeding purposed. This WATSS technique is very compact compared to standard aqueous 

processing that is carried out at Sellafield, where the size of the reprocessing plant is the same 

as a football pitch – WATSS would be the size of billiard table (2m2 by 2m2), reducing costs 

and would be capable of processing 170 tonnes per year. 
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Figure 33: Moltex Energy's Spent Fuel Process (Moltex, 2018) 

 

2.6) MSR Summary over PWR 

 

A nuclear reactor that displays inherent safety features has always been a fantasy of reactor 

designers. With PWRs and all other types of solid fuel reactors, the definition of safety is 

mainly considered that the reactor can prove to maintain the fuel pellets in its solid state and 

within the cladding throughout as many potential emergency scenarios as possible. This is 

ultimately reversed in MSRs; having the fuel in a liquid state produces a system that has 

inherent safety. The MSR is self-regulating, its full passive design features depend on 

physical phenomena and not on the function of engineered systems and components. It 

instead relies on convection, gravity, negative temperature coefficient and high-temperature 

resistance; minimising human control and interference, making the design ‘walk away safe’. 

No other reactor that contains solid fuel can achieve this. With new methods of processing 

spent fuel, once separated, the un-reusable waste occupies far less volume than current waste 

due to utilisation of U-238, and can be stored for as little as 300 years. 
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(3) LITERATURE REVIEW – SOLAR TWO PROJECT 
 

3.1) Introduction 

 

An alternative concept for solar power is using the thermal energy provide by solar rays 

rather than utilising the photoelectric effect to induce an electric current over semi-conductor. 

Photo-Voltaics (PVs) will still be relevant technology used in the future, as they convert 

sunlight directly to DC current which is highly useful for powering most electronic devices. 

Most electronic devices use DC current, therefore the requirement of complex AC-DC 

converters that have certain losses are not needed. PVs have seen a vast decrease in capital 

costs since they were first introduced into the global market in early 2000’s. Simultaneously, 

the efficiency has vastly increased vastly over the same time period from ~10% to ~30%. 

That being said, by using first principles and a hypothetical approach, if PVs in the future 

were to achieve 100% efficiency, they would extract a theoretical maximum of 1000W/m2. 

With 100% efficiency PVs, it would require 1,000,000m2 of land to produce the same output 

as a typical 1GWe nuclear power plant which requires only 500-1000m2. PVs also have the 

major disadvantage that they can only produce power when there is available sunlight which 

is not available constantly throughout a 24hr day period.  

The purpose of solar thermal plants is that they can overcome the intermittency problem by 

using tracking heliostats (mirrors) to reflect the solar rays into one concentrated spot (the 

solar receiver) to achieve a maximum possible temperature. The solar receiver heats a molten 

salt to ~565°C when it is transferred to an insulated storage tank called the hot salt storage 

tank.  
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Figure 34: Thermal Solar Plant Schematic (Bradshaw, et al., 2002) 

 

When power is needed throughout the 24hr day period, the 565°C molten salt is pumped to a 

heat exchanger to generate steam that powers a turbine as shown in figure 36. This enables 

the plant to produce power during day, through clouds and at night, independent of solar 

collection. After salt transfers most of its thermal energy to the steam, it returns to the cold 

salt storage tank. When there is sufficient sunlight to heat the cold salt back to 565°C, it is 

pumped back to the solar receiver to continue to cyclic process.  

The most beneficial aspect of concentrated solar thermal plants over conventional PV is that 

the power output can be controlled. 

3.2) Common Safety and Technical Advantages with the Solar Project 

 

Properties of molten salt 

Using molten salts enables all the plant equipment (i.e. pipes, valves, heat exchangers and 

storage tanks) that circulates and transfers the very high-temperature salt to be much thinner 

and reduces complexity of the design. This is because the thermophysical properties of a 

molten salt are that they have a very small vapour pressure right up to its high boiling point, 

this is a property most other organic and non-organic liquid (water and oil) do not have. 

Molten salt is highly thermally stable. (Bradshaw, et al., 2002) The nitrate salts used in the 

Solar Two Project are also non-toxic. 
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Thermal Storage System 

Both storage tanks were constructed from carbon and stainless steel due to their high 

corrosion resistance to molten (nitrate) salt and each were sized to hold the entire inventory 

of salt. 

 

Figure 35: TS Tanks from the Solar Project (Bradshaw, et al., 2002) 

The tanks gravity fed the salt to sumps were the pumps were located and the level of the salt 

were measured with bubble level detectors. Levels of the salt were maintained in each tanks 

through the level detectors which modulated a control valves at the outlet of that tank to 

maintain the prescribed level. 

The cold tank and hot tank contained two and three 25kW-e heaters respectively to maintain 

the salt at a minimum temperature of 290°C to prevent the salt solidifying when the plant 

experienced an outage and was down for repairs. The sides and the roof of the cold tank was 

insulated with 23cm and 15cm of mineral wool blankets overlaid with 5cm of fibreglass 

boards. Similarly, the sides and the roof of the hot tank was insulated with 46cm and 30cm of 

mineral wool blankets, again overlaid with 5cm of fibreglass boards was insulted  The 

external walls of the tanks were then covered with aluminium jackets for weather protection. 

The bottom of the cold and hot tank was insulated with 41cm and 30cm of foam glass 

respectively. (Bradshaw, et al., 2002) 
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Figure 36: TS Tank Data (Bradshaw, et al., 2002) 

Above in figure 38 is the technical characteristic of the thermal storage system. To reduce 

heat losses as the tanks were charged and discharged, piping was connected to the vents of 

the two tanks so that air inside (at atmospheric pressure) would not exchange with the cooler 

outside ambient air. This piping was also insulated to reduce heat loss. Connected the ullage 

air of the two tanks allows for the levels in each tank to independently change without 

causing pressure differences within them, therefore reduces complexity of the design.  

Type of TS Tank 

In this configuration, avoiding the more conventional approach to storing thermal engineer in 

a stratified tank as shown in figure 39:  

 

Figure 37: Stratified Tank Charging and Discharging (Heatspring, 2016) 
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Stratified tanks contain the two bulk fluids, relying on the small density difference for 

separation. This is effective for small water boiler, commonly used for domestic applications. 

However, the two bulk fluids are still in direct contact, therefore heat transfer between the 

two mediums is greater than what it would be if they were in two separate tanks, as the 

thermal conductivity of water/molten salt is relatively high. Having two separate tanks 

reduces the temperature variance of the two fluid mediums, therefore reduces the complexity 

of the design of the entire system with regards to operating the heat source and flowrates for 

heat exchangers.  

 

Figure 38: TS Tank Thermal Losses Data (Bradshaw, et al., 2002) 

In figure 40, it is demonstrated that the measured heat loss of the storage systems is 

exceptionally low as predicted. This allows for far more efficient thermal energy storage. 

Based on the results of the solar project, it was expected that the annual efficiency of the 

thermal storage system in a commercial plant should be about 99%.  

Steam Generating system 

The steam generator is divided into the three main vessels; preheater, evaporator and the 

superheater, each of which is connected to a salt heat exchanger in a counter-flow type 

configuration. As the water enters the preheater, it absorbs heat from the last downstream salt 

heat exchanger, i.e. the lowest operating temperature heat exchanger. The evaporators 

operates at a higher temperature and pressure than the preheater and initiates the vaporisation 

process of water at 100 bar. The saturated water vapour then exits the evaporator and enter 

the superheater, converting it to superheated steam at 510°C. 510°C steam at 100bar is of a 

much quality than standard PWR’s steam generators, as the maximum operating temperature 

of a PWR is 315°C. Using higher temperature steam maximises lifespan of the steam turbine, 

as the steam is less likely to condense in the low-pressure blades, which greatly increases 

erosion rates. 
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Figure 39: Steam Generator Layout (Bradshaw, et al., 2002) 

 

 

Figure 40: Turbine Efficiency vs Turbine Load (Bradshaw, et al., 2002) 
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Turbine load/thermal efficiency tests were carried out to analyse the performance of the 

steam turbine. Results were plotted as shown above in figure 42. A 3rd order polynomial 

trendline was added to the plots to predict thermal efficiencies at lower loads. From this 

equation, it is estimated that thermal efficiency drops to as low as ~12% if the load decreases 

to 10%. This exponential decrease was the justification for having two turbines operate as 

low as 25% load for the proposed system. 

3.3) Challenges relevant to the MSR proposed system 

 

Tank venting  

The initial justification for using an insulated pipe could shuttle ullage air between the two 

storage tanks as they were continuously charged and discharges whilst reducing heat lost to 

outside ambient air. Although molten salt has very low vapour pressure, very small quantities 

of salt vapour were still generated. As soon as the vapour come into contact with a cold spot 

they freeze. This created problems in the tank vent pipe itself and was overcome by 

continuously using an electric heater within the pipe. Throughout normal operation 

conditions, it was observed that the electric heater consumed more thermal energy that what 

would have been saved by shuttling the air. This can be solved by simply exchanging air with 

the outside ambient air, or through installing expanding insulated tanks that can vary their 

volume – similar to how natural gas storage tanks operate. (Bradshaw, et al., 2002) 

Salt Receiver 

During normal operation and nightly shutdown of the plant, the solar receiver drained the 

remain salt back to the cold tank. Small quantities of salt were observed to freeze in the 

piping and valves due to the temperatures falling beneath the melting point of 200°C. Special 

thawing panels were required to carefully heat the salt to melt it for drainage. These problems 

would not exist if the heat source from the solar receiver was maintained at its constant 

normal operating conditions. Therefore it can theorized that replacing the solar receiver with 

a constant heat source, such as a nuclear reactor, this too would vastly improve the salt-

freezing problems. (Bradshaw, et al., 2002) 
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(4) UK NATIONAL GRID ANALYSIS 
 

The UK’s electrical supply and demand was analysed over two separate days; one that had 

the lowest peak electrical demand and one that had the highest peak demand throughout the 

year. Data collected on the two days were on the 17th of June and 1st of March 2018 shown in 

figure 43 and 44. This was done to demonstrate the vast difference in electrical power 

generation and consumption over two days in two different seasons.  

As shown, the UK minimum demand for electricity in 2018 so far was as low as 19.427GW 

one the 17th June, yet the maximum was more than double this at 50.376GW occurring on the 

1st of March. (Statistics, 2018) The massive discrepancies in the overall power generation is 

explained by higher electrical power being consumed in the cold winter months to provide 

domestic, industrial and commercial electrical heating and lighting. 

 

Figure 41: UK Minimum Electrical Power Demand & Generation by Source (Statistics, 2018) 
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Figure 42: UK Peak Electrical Power Demand & Generation by Source (Statistics, 2018) 

It is clear through visual representation in figure 43 and 44 that in both days that CCGT 

generation provides the most flexible power output than any other generation source. 
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(5) PROPOSED SYSTEM + MODEL 
 

The proposed system to be modelled was to replicate the generated power that was provided 

by CCGT plants on the 17th of June and the 1st of March. However, figures x and x show the 

entire country's CCGT make up which includes 33 plants, most of which containing more 

than one gas turbine.  

 

Figure 43: UK Minimum Electrical Power Generation of CCGTs (Statistics, 2018) 

 

Figure 44: UK Peak Electrical Power Generation of CCGTs (Statistics, 2018) 
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It can be seen from these figure 45, 46 and is shown again in table 3, a minimum and 

maximum power output from the entire country’s CCGT fleet both in March. 

 

 Table 3 

 Time 

Direct Data 
from 33 CCGT 
Plants (MWe) 

Proposed 
System 
(MWe) 

Fraction of 
Peak 

Power 

Peak Generation Output  
18:40 

(March) 15820 
 

1582 1.000 

Lowest Generation Output  
23:55 

(March) 2690 
 

269 0.170 

 

For the purpose of this project, the CCGT profiles on both days were scaled down by a factor 

of ten to model a singular power generation system. This was done to prove that one singular 

system could provide the same flexibility of output and dynamic behaviour that the entire UK 

fleet currently provides i.e. the system must be able to produce a maximum output of 

1582MWe yet can also provide an output as low as 296MWe.  

Steam turbines provide mechanical rotational energy to the generator that allows it to convert 

the initial thermal energy from the steam into final electrical energy for consumer use. They 

can vary the electrical power output by varying the steam flowrates relative to magnetic field 

strength over the generator stator coils. Typically, steam turbines in fired boiler plants have to 

operate as low as 5% of their maximum possible load, however operating as low as 10% 

drastically reduces thermal efficiency of the cycle. To reduce the effects of lower thermal 

efficiencies the modelled system uses two steam turbines; essentially two Rankine cycles are 

installed which operate at a minimum of 25% of their maximum load. Having this set-up 

provides much greater flexibility of what the system can generate. This is demonstrated 

below in table 4 when the maximum designed load of each turbine is 800MWe: 

Table 4 

Turbine Output 

(fraction) 

1.00 

1.00 

0.75 

0.75 

0.50 

0.50 

0.25 

0.25 

0.25 

0.00 

Turbine 1 (MWe) 800 600 400 200 200 

Turbine 2 (MWe) 800 600 400 200 0 

Turbine 1 + 2 

(MWe) 

1600 1200 800 400 200 

Plant Capacity 

(MWe) 

1600 1600 1600 1600 1600 

Capacity fraction 1.00 0.75 0.50 0.25 0.125 
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This set-up is ideal as a capacity fraction of 0.125 of the total possible output is within the 

capacity fraction range taken from the CCGT data which is 0.170.  

This creates a secondary problem with regards to plant operation, due to varying the steam 

flowrates to each of the steam turbines. This presumes that heat taken from the boiler/heat 

source would also vary accordingly to the heat required to be transported to the turbines. This 

is done easily and regularly in coal and gas plants by adding more or less fuel to control 

combustion rates but is avoided as much as possible with nuclear reactors. Typically, the 

capital cost of a nuclear reactor and the reactor heat exchangers are far higher than that of a 

coal furnace and boiler. This is because all components and materials in the reactor have to 

withstand extreme conditions of radiation as well as the enhanced safety control systems in 

place which have to all be checked by the nuclear regulators.  

Nuclear reactors have to operate far longer than gas turbines and coal furnaces as they must 

be able to sell electricity at a specific price per unit of energy over its operational lifespan that 

will pay off their initial higher capital costs over a certain period, and then to start generating 

profit to make the entire project worthwhile in the first place. Frequent and large fluctuations 

in the thermal power extracted from the reactor creates a lot of unwanted thermal stress 

within the reactor and its components which vastly decreases plant operational lifespan. 

Currently, the nuclear energy sector avoids as much as possible, although in some countries 

with high proportions of electricity being generated by nuclear plants such as France, have to 

make their plant load-follow. This problem is overcome by using a tried and tested 

component currently used in solar thermal plant technology.  

Solar thermal plants use concentrated thermal solar energy to heat a molten salt to ~600°C in 

a 'solar receiver', which is then stored in a 'hot' storage tank. When energy is required the 'hot' 

molten salt is pumped to a heat exchanger/steam generator where it generates steam to power 

a steam turbine for electricity production. The 'cold' salt exits the steam generator after 

transferring its thermal energy and returns to a 'cold' storage tank ready to pumped back into 

the solar receiver when there is sufficient solar energy available.  
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Figure 45: Solar Thermal Plant Schematic Diagram (Bradshaw, et al., 2002) 

In the proposed system, pumps regulate heat extracted from the molten salt reactor instead of 

a solar receiver which decreases the fluctuation in power and temperature operation of the 

reactor, thereby vastly reducing thermal stress of the internal reactor components. This, 

therefore, increases plant lifespan and decreases the cost of electricity per unit of energy 

relative to conventional nuclear plants. (Mohanty, et al., 2016) 

 

Figure 46: MSR & TS System Schematic Diagram 
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Figure 47: Key for MSR & TS System Schematic Diagram 
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(6) RESULTS & DISCUSSION 
 

Tabulated data was collected from gridwatch to build a model that represented all 33 CCGT 

plants in the UK. The total power they generated to supply the electrical demand on a 5-

minute basis was recorded over each day on the 17/06/18 and 01/03/18. This was the known 

quantity of electrical power that the proposed model would have to generate through its steam 

turbines per 5 minutes for 24 hours shown in figure 50 for the 17th of June.  

6.1) Power Requirement Findings 

This quantity of electrical power could be used to determine the thermal energy from the 

steam required to power turbines by assuming the thermal efficiency of the turbine. It was 

assumed that the steam turbines thermal efficiency remained constant at 41% throughout their 

25-100% load range. Justification for this is later discussed in the results section. 

   

Figure 48: Power Required from Salt with Electric Power Generated from Turbines 

The thermal power required from the salt – steam heat exchanger (steam generator) was 

determined by assuming the total effectiveness of the steam generator. This was done by 

taking the average efficiencies of each component within the steam generator and was found 

to be 71.7%. Thermal power required from the hot molten salt to the steam generator is 

shown in figure 50.  
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The thermal energy required from the salt would be straight from the hot salt tank kept at 

565°C. The temperature of the salt kept in the storage tank was 290°C, therefore, an energy 

mass balance could be solved to find the flow rates of hot salt required to the steam generator. 

As shown in figure 51 the total flowrates of hot salt were found through Eqn. (1): 

 

�̇� (
𝑘𝑔

𝑠
) =

𝑄 (𝑀𝑊𝑡ℎ)

𝐶𝑝 (
𝑘𝐽

𝑘𝑔 𝐾
) (𝑇ℎ𝑜𝑡 𝑠𝑎𝑙𝑡 − 𝑇𝑐𝑜𝑙𝑑 𝑠𝑎𝑙𝑡)(𝐾) × 1000 (

𝑀𝐽
𝑘𝐽

)
 

(1) 

 

 Where ṁ is the mass flowrate of salt through the steam generator(s), Q is the thermal power 

required to generate steam, Cp is the specific heat capacity of salt and dT is the difference in 

temperature of the salt entering the steam generator(s) from the hot tank and the of cold salt 

exiting the generator which enters the cold tank. 

 

Figure 49: Salt Flowrate to Generator 

Once the salt flowrate to the steam generator was established an accumulation balance was 

carried out to find the size of the tanks required. The hot tank mass balance is a shown below 

in Eqn. (2): 
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𝑠
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𝑠
) − 𝐻𝑜𝑡 𝑠𝑎𝑙𝑡 𝑜𝑢𝑡 (

𝑘𝑔

𝑠
) 

(2) 
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Where the accumulation of salt is the rate of which salt accumulates in the tank. When 

positive the tank fills and when negative the tank empties, i.e. the accumulation is the rate of 

which the tank fills or empties. The ‘hot salt in’ is the flow rate of salt from the reactor into 

the hot tank. The ‘hot salt out’ is the flow rate from the tank to the steam generator.   

The hot salt flowrate into the tank was calculated through iteration by adding every recorded 

accumulation value of salt in the tank at each 5 minute period over the 24 hour day. The flow 

rate of the hot salt into the hot tank was kept constant throughout the 24 hours but was found 

by iteration until the total accumulation was made equal to zero e.g.  

Table 5 

Time Salt in from 

reactor (kg/hr) 

Salt out to steam 

generator (kg/hr) 

Accumulation (kg/hr) 

12:00 200 500 -300 

13:00 200 100 100 

14:00 200 0 200 

  Total Accumulation 

(kg/hr) 

0 

 

A total accumulation mass flowrate of zero would imply that there was sufficient flowrate of 

hot salt entering the tank throughout the entire day to supply the total amount of salt being 

displaced within the tank to power the steam generator.  

The flow rate of hot salt into the tank to keep the total accumulation at zero was found to be 

6818.21684kg/s. For the winter model on the 1st of March, it was calculated to be 

7346.5317kg/s. The charge, discharge and accumulation rates of the salt across hot tank are 

represented graphically as shown in figure 52 and 53.  
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Figure 50: Hot Tank Salt Balance (17/06/18) 

 

Figure 51: Hot Tank Salt Balance (01/03/18) 

The constant flow rate of salt is the salt being pumped from the cold tank, through the reactor 

heat exchangers and back to the hot storage tank. As this flowrate is constant, the thermal 

requirements of the reactor is calculated through Eqn. (3): 

-4000

-2000

0

2000

4000

6000

8000

10000

0
0

:0
0

0
1

:0
0

0
2

:0
0

0
3

:0
0

0
4

:0
0

0
5

:0
0

0
6

:0
0

0
7

:0
0

0
8

:0
0

0
9

:0
0

1
0

:0
0

1
1

:0
0

1
2

:0
0

1
3

:0
0

1
4

:0
0

1
5

:0
0

1
6

:0
0

1
7

:0
0

1
8

:0
0

1
9

:0
0

2
0

:0
0

2
1

:0
0

2
2

:0
0

2
3

:0
0

 2
4

:0
0

M
as

s 
Fl

o
w

ra
te

 S
al

t 
(k

g/
s)

Time of Day

Hot Tank Salt Balance (17/06/18)

Hot Salt Charge Rate (kg/s) Hot Salt Accumulation Rate (kg/s) Hot Salt Discharge Rate (kg/s)

-8000
-6000
-4000
-2000

0
2000
4000
6000
8000

10000
12000
14000

0
0

:0
0

0
1

:0
0

0
2

:0
0

0
3

:0
0

0
4

:0
0

0
5

:0
0

0
6

:0
0

0
7

:0
0

0
8

:0
0

0
9

:0
0

1
0

:0
0

1
1

:0
0

1
2

:0
0

1
3

:0
0

1
4

:0
0

1
5

:0
0

1
6

:0
0

1
7

:0
0

1
8

:0
0

1
9

:0
0

2
0

:0
0

2
1

:0
0

2
2

:0
0

2
3

:0
0

 2
4

:0
0

Fl
o

w
ra

te
 (

kg
/s

)

Time of Day

Hot Tank Salt Balance (01/03/18)

Hot Salt Charge Rate (kg/s) Hot Salt Accumulation Rate (kg/s) Hot Salt Discharge Rate (kg/s)



65 
 

𝑄 = �̇�𝐶𝑝𝑑𝑇 (3) 

 

Where ṁ is the mass flowrate of salt, Cp is the specific heat capacity and dT is the difference 

in temperature of the salt exiting and entering the reactor. As the two temperature are known 

from the two desired temperatures of the storage tanks (290°C and 565°C) the thermal power 

requirement for the winter model was 3151.66MWth, summer was 2925.02MWth. This is a 

7.19% change in relative thermal power output from the reactor, for two of the most extreme 

demand scenarios in the UK and well within the range of a MSR flexible power output as 

they have a range of 50%-150%.  

As seen from figure 52 and 53, the accumulation rate becomes negative when the green 

charge rate line intersects the red discharge line. The largest negative accumulation rate is the 

theoretical largest displacement of salt in the tank. Therefore, to find the volume of tank 

required to operate the proposed system would be the largest volume that would be required 

to fill this largest displacement. 

6.2) Tank Volume Requirement  

All values were recorded within 5-minute intervals, the mass of salt required to be available 

in the tank would have to be calculated. This was found by multiplying the number of 

seconds within 5 minute by the mass flow rate as shown below in Eqn. (4): 

𝑆𝑎𝑙𝑡 𝐴𝑐𝑐𝑢𝑚𝑢𝑙𝑎𝑡𝑒𝑑 𝑖𝑛 𝑡𝑎𝑛𝑘 𝑝𝑒𝑟 5 𝑚𝑖𝑛𝑢𝑡𝑒 𝑖𝑛𝑡𝑒𝑟𝑣𝑎𝑙 (𝑘𝑔) = 𝐴𝑐𝑐𝑢𝑚𝑢𝑙𝑎𝑡𝑖𝑜𝑛 (
𝑘𝑔

𝑠
)  × 300 (𝑠) (4) 

 

𝐴𝑐𝑡𝑢𝑎𝑙 𝑆𝑎𝑙𝑡 𝑖𝑛 𝑇𝑎𝑛𝑘 (𝑘𝑔) = 𝑆𝑎𝑙𝑡 𝐴𝑐𝑐𝑢𝑚𝑎𝑙𝑡𝑒𝑑 (𝑘𝑔) + 𝐿𝑎𝑟𝑔𝑒𝑠𝑡 𝑆𝑎𝑙𝑡 𝐷𝑖𝑠𝑝𝑙𝑎𝑐𝑒𝑚𝑒𝑛𝑡 (𝑘𝑔) (5) 

 

𝑉𝑜𝑙𝑢𝑚𝑒 𝑜𝑓 𝑆𝑎𝑙𝑡 𝑖𝑛 𝑇𝑎𝑛𝑘 (𝑚3) = 𝐴𝑐𝑡𝑢𝑎𝑙 𝑆𝑎𝑙𝑡 𝑖𝑛 𝑇𝑎𝑛𝑘 (𝑘𝑔) ÷ 𝑆𝑎𝑙𝑡 𝐷𝑒𝑛𝑠𝑖𝑡𝑦 (
𝑘𝑔

𝑚3
) 

 

(6) 

The largest salt displacement during a 5-minute interval throughout the 24 hours was in the 

winter model and was found to be 1559328.3kg. This mass of salt had to be already within 

the tank for it to be available for powering the turbines throughout the date. To determine the 

actual size of the tank required the largest displacement was added to every 5-minute value, 

and the largest overall mass value could be found. The density of salt used within the thermal 

storage loop was 1680 kg/m3, the largest mass value was 3123386kg, therefore, the largest 
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volume of the tank required was 1859 m3. This was larger than the largest volume required 

by the summer model which was calculated to be 984 m3. Therefore the tank volume of each 

cold and hot are said to 1859 m3, which has the cubic dimensions of 12.3m. 

The volume of salt in the hot tank is as shown for both days is represented in figure 53 and 

54: 

 

Figure 52: Volume of Salt in Hot Tank (01/03/18) 

 

 

Figure 53: Volume of Salt in Hot Tank (17/06/18) 
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The volume in the cold tank is simply the maximum volume required by the hot tank, minus 

the volume of salt in the hot tank at each time interval as is shown below in figure 55 and 56: 

 

 

Figure 54: Volume of Salt in Cold Tank (01/03/18) 

 

 

Figure 55: Volume of Salt in Cold Tank (17/06/18) 
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6.3) Thermal losses from tank 

 

It was stated in by solar reserve company that they’re thermal storage tanks lost 1°F a day. 

This value was used to calculate the thermal loss in the proposed system. The temperature 

difference of 1°F was converted to degrees Celsius which is approximately 0.56°C. This was 

the temperature change of the salt in the tank across one day. This was then converted from 

°C/day to °C/5 minute time interval which was found to be ~0.00194°C/5 minutes.  

Thermal losses was found through the following equation: 

𝑄 = �̇�𝐶𝑝𝑑𝑇 (7) 

 

Where m is the average mass of salt throughout the salt within the tank per 5 minute time 

interval, Cp is the specific heat capacity of the salt and dT the temperature per 5 minute time 

interval. The winter model was used to calculate the heat loss as it had the largest average 

mass of salt within the tank through the 24 hour day for a more conservative value.  It was 

found through this method that the thermal power lost through the storage tanks was 

4.73MWth. This value is quite large but in terms of relativity to the thermal power generated 

by the reactor on the winter model which is 3151.66MWth, it can be considered almost 

negligible as it is 0.15% of the total reactor power originally required. 
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6.4) Assumptions & Justifications 

 

 Using CCGT data for most flexible source of energy generation 

Using the electrical generation data from 33 CCGT plants to model one singular nuclear-

powered system that can provide the same variation in electrical power output through two 

separate maximum and minimum demand scenario demonstrates and validates that the UK no 

longer has to rely on these flexible fossil fuel powered sources. 

 

 Thermal storage with constant flow rate 

The proposed system with thermal storage was modelled to have a coolant flow rate to be as 

constant as this reduces the thermal power fluctuations of the reactor. This is beneficial to 

reactor operation as keeping the power of the reactor as constant as possible vastly reduces 

thermal and mechanical stresses. When thermal and mechanical stresses are reduced the life 

expectancy of the reactor components are vastly improved.  

 Table 6 

 Time 

Direct Data 
from 33 CCGT 
Plants (MWe) 

Proposed 
System 
(MWe) 

Fraction of 
Peak 

Power 

Peak Generation Output  
18:40 

(March) 15820 
 

1582 1.000 

Lowest Generation Output  
23:55 

(March) 2690 
 

269 0.170 

 

As the annual minimum and maximum electrical demand profiles for the UK were used, and 

the salt flowrate through the reactor only varies 7.2% percentage. This is far lower than 

without the use of thermal storage where the reactor would have to directly vary its thermal 

power up to 83%.  

 

 Parallel Connection of Turbine 

Both turbines in the proposed system were modelled to be connected in a parallel 

arrangement to the thermal storage tank. This was done to improved thermal efficiency of the 
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steam cycles as the heat exchangers would be both collecting heat from the salt at their 

highest theoretical values at 565°C. If steam generator were connected in series  

 

 25%-100% load range on turbines 

Two turbines with 25-100% load range that were arranged in parallel connection to the 

thermal storage. This was done as the total plant capacity would have a lowest electrical 

output capacity of 12.5%; one turbine at 25% load and the other would be off. A minimum 

load of 25% of both turbines was chosen to minimise thermal inefficiencies, as steam 

turbines run at their highest efficiencies the higher the load. In reality, turbines running at 

25% load would have a smaller thermal efficiency than the assumed constant value of 41%, 

and which also would not be constant. Two turbines were chosen for the proposed system 

only for demonstration purposes and to reduce complexity of the entire model for clearer 

understanding.  

Therefore, to achieve higher overall thermal efficiencies of the plant whilst also maintaining 

the same overall plant efficiencies, more turbines can be installed with a smaller load range as 

demonstrated below in table 7 e.g.: 

Table 7 

Turbine 

Output 

(fraction) 

4 x 1.00 

 

4 x 0.75 

 

4 x 0.50 

 

 2 x 0.50 

2 x 0.00 

1 x 0.50 

3 x 0.00 

Turbine 1 400 300 200 200 200 

Turbine 2 400 300 200 200 0 

Turbine 3 400 300 200 0 0 

Turbine 4 400 300 200 0 0 

Total 

Turbine 

1600 1200 800 400 200 

Plant 

Capacity 

1600 1600 1600 1600 1600 

Capacity 

fraction 

1.00 0.75 0.50 0.25 0.125 

 

 

 Winter model salt volume for the real tank volume 

The largest calculated value for the required thermal storage volume is in the winter model as 

it has both the highest and lowest output of electrical generation. Therefore, the summer 
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model can still operate with these volumes as excess heat is simply stored as volume of hot 

565°C salt in the hot storage tank. 

 

 Thermal losses 

Calculated thermal losses from the thermal storage system can be considered negligible as the 

total designed thermal reactor power of 3151.66MWth and the calculated loss was found to 

be 4.73MWth; 0.15% of the power generated. This is well within the power flexibility of the 

reactor itself as it can be powered up to 150% of its normal design load, and as low as 50%. 

 

 Undefined MSR type 

As the purpose of this report was to determine if a nuclear-powered system could be as 

flexible as CCGT generation, the exact type of MSR did not have to be defined as both 

thermal and fast MSRs can theoretically be designed and simulated to produce as much 

thermal energy as 3000MWth. 

 

 Steam Generator average value 

The Solar Project calculated the effectiveness of the three main individual steam generator 

components; the preheater, evaporator and superheater. For the proposed model’s steam 

generator, its effectiveness was taken as the average of the three components which was 

0.717 as it was assumed during operation the flowrates of the steam exiting and the water 

entering were equal. The preheater used in the Solar Project can also be considered negligible 

as the proposed system is continually extracting heat from the reactor, unlike the intermittent 

and nightly shutdown with the solar receiver. 

 

 Number of heat exchangers not relevant to findings 

The number of heat exchangers that were required for practical operation of the proposed 

system was not found as it was not relevant to key aims of the project. Generally, it was 

assumed that this was outside the aim as this area of engineering is more involved in detailed 

design of reactors/Rankine cycles. It was assumed if more heat that was required to be 
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extracted from the reactor, which the surface area of the heat exchangers and the number of 

heat exchangers would simply have to increase. 

 

 No salt plugging as experienced in the solar project  

Some of the problems that arose in the solar project was that of the salt freezing during daily 

operation. This was caused by the requirement of salt being drained from the solar receiver at 

night when the sun was not available. It was assumed that this problem would be eliminated 

as the reactor continually produces heat, therefore, there is no requirement to drain salt line 

on a daily basis. 

 

 Turbines can be powered up as quickly as needed as this already happens within the 

gas and coal industry 

Since data was directly taken from the UK’s entire fleet of CCGTs and demonstrated that 

power could be generated as low as 17% of the total CCGT capacity within hours it was 

assumed that the steam turbines used in the proposed system could be as flexible. 

 

 Turbines can be used directly from the fossil fuel industry to cut costs 

As current conventional nuclear reactors operate at ~300°C, specific steam turbines are 

required from turbine manufactures as the maximum temperature of steam is far lower than a 

coal or gas plant turbine which operates at approximately 600°C. This means that 

conventional nuclear plants have to purchase steam turbines that are specific to the nuclear 

industry. As the MSR operates at temperature significantly higher than conventional nuclear 

reactors at >700°C, this allows plant designs to buy turbines directly from the fossil fuel 

steam turbine industry. 

 

All results, calculations and graphical data are included in attached zip file as thesis model 

in the appendix. 
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(7) CONCLUSION 
 

7.1) Main Conclusions 

 

Overall Flexibility  

The proposed system was found to replicate a scaled-down profile of the entire fleet of the 33 

CCGT gas plants that currently operate in the UK with no apparent TS sizing problems. This 

goes above expectations as if one plant can produce the same generation flexibility as 33 

combined plants, it can be concluded that, in theory, the proposed system is more flexible 

than one singular CCGT plant. 

TS Tank Sizing 

It was expected that very large thermal storage tanks would be needed to supply the amount 

of thermal energy for the steam generators throughout each day. This was expected due to the 

dimensions of the tanks in the solar project having 11.6m by 8.4m diameter tanks and a 

thermal capacity of 110MWth compared to the required 3151MWth of the MSR. The cubic 

dimensions of the proposed systems tanks was found to be only 12.3m despite the 

3041MWth difference in capacity. This was due to continual heat being generated and 

extracted from reactor instead of intermittent heat generated from the solar receiver.  

Reactor Operation with TS 

Implementing a TS system alongside the MSR allowed for a ‘buffer’ zone for a more 

continual heat removal from the reactor. It was found that direct thermal power that was 

required to be extracted between the two days throughout the year which experienced largest 

difference in electrical demand, that the actual power variance was 7.1%. However, it can be 

assumed that on a day to day basis within each month/season that the direct power variance 

required to be extracted from the reactor would be minimised drastically, far below 7.1%. 

Therefore it can be said that a combined MSR and TS system can significantly reduce 

thermal power variance from the reactor throughout a daily basis. This effect of vastly 

reducing thermal stress within the reactor increases total lifespan of the reactor and improves 

economics of the plant. This is a challenge that conventional nuclear plants face to this day. 

The molten salt TS system can only be implemented if the reactor operates at a high enough 

temperature to maintain salt in its molten state, which an MSR design can provide. 
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As the demand profiles from UK CCGT generation was taken from two days within the 

entire year; one with the lowest electrical demand experienced in summer and the other with 

the highest peak demand during winter. It was found that between these two days, even with 

the use of a thermal storage system, a small power variance within the reactor was still 

required. However, the power variance of the reactor between the day in summer and in 

winter, with the largest variance in thermal reactor power was found to be only 7.1%. 

Multiple recent MSR studies have already shown that power transients within MSR systems 

through simulations are easily obtained and controlled through heat extraction alone. The 

power of the MSR can reach thermal power transients as high as 150%, and as low as 50% of 

normal power. This is due to fission being controlled within the fuel salt through the process 

of thermal expansion of the liquid salt. To achieve the same power transients within standard 

PWRs, neutron absorption (boric acid) solutions and control rods have to be used which are 

both complex and expensive to design and implement. 

Improved Safety and Associated Costs 

Safety of the proposed system is drastically improved compared to PWR systems. MSR 

systems do not possess the same hazards and risks as conventional nuclear reactor systems 

due to the salt chemistry and passive safety systems. Every nuclear accident that has ever 

happened has occurred due to failure of supplying sufficient coolant to the reactor. This is 

because solid fuel cannot be transported from the reactor and remains immobile within the 

core. Having immobile fuel inside a reactor during an emergency situation creates vast 

engineering challenges as the significant amounts of heat are still generated after reactor shut 

down due to decay heat. For this reason, all solid fuelled reactors require backup electrical 

power to power coolant pumps in the event of loss of electrical power. The MSR is self-

regulating, its full passive design features depend on physical phenomena and not on the 

function of engineered systems and components. It instead relies on convection, gravity, 

negative temperature coefficient and high-temperature resistance; minimising human control 

and interference, making the design ‘walk away safe’. No other reactor that uses solid fuel 

can achieve the same levels of safety and control. 

The other main safety hazard with all nuclear reactors is the release of radioactive matter into 

the environment. This was experienced at Chernobyl and Fukushima and has devastating 

consequences with regards to human habitats. The main causes for radioactive release like 

experienced in the two nuclear disasters was caesium-137 and iodine-135, as they are both 
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gaseous fission products that build up inside fuel pins, whilst simultaneously generating vast 

amounts of pressure. These two isotopes are a specific health hazard to humans as they are 

readily absorbed into biological tissue where they can stay and emit harmful and damaging 

radiation for years into cell structures like DNA. Again, this scenario of a release of gaseous 

radioactive matter being expelled into the atmosphere/environment is not simply not possible. 

All fission products, solid or gaseous, dissolve into the salt forming ion complexes, becoming 

trapped and immobile within the liquid fuel. Since the MSR runs at near atmospheric 

pressure there is also no driving force to expel the molten salt over the plant, possibly 

exposing employees, therefore there is no need for thick, heavy reinforced concrete 

containment structures currently used by PWR stations. If the reactor did experience a vessel 

wall rupture, the molten salt would simply seep out to be caught by a catch basin. 

Final Concluding Remark 

After events such as Three Mile Island, Chernobyl and Fukushima, nuclear has become far 

more expensive to design and construct due to regulators demand for more safety systems to 

be in place to prevent events like these happening again. With an MSR system, potential 

safety hazards already known to exist with PWR and other solid fuel systems are eliminated, 

therefore there is no requirement for numerous complex safety backup systems to be 

designed, constructed and maintained for. This vastly decreases the capital costs that are 

always associated with conventional solid-fuelled reactors. Using TS in combination with an 

MSR allows for highly flexible, and fossil-free electricity to be produced on any-scale 

necessary. This combined system is able to demonstrate that it is safe, cheap, fossil-free and 

flexible and so Government bodies and others working in the energy sector should be able to 

realise its importance and pursue further interest and funding into this area of work.  

7.2) Further Areas of Work and Research 

 

Replicating other Countries Sources of Energy Generation 

The work of this project is confined replicating energy generation to that of the combined 33 

CCGT plants within the UK. Other countries that have large deployment of fossil-fuelled 

plants may have vastly different electrical demand profiles than compared to the UK so could 

also be further investigated and analysed.  
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Minimising thermal stress 

Although the purpose of this project was to analysis the operation characteristics of the 

combined MSR and TS system, minimising thermal stress through designing a model was not 

the main objectives, it was merely discovered by trial and error trying to reduce complexity 

of the model for easier analysis. The next areas of work could define their process to model a 

system that reduces thermal stress even further than 7.1% for optimised plant lifespan.  

Salt flowrates to Steam Generator(s) 

It was assumed in the model that the salt flow rates would be either evenly distributed 

between the two steam generators until plant capacity load went below 25% and one turbine 

would have to be shut down. If the combined MSR and TS system does become a reality in 

the future energy generation market, further investigation into optimising steam generator 

conditions with regards to salt flow rates must be carried out.  
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 (8) APPENDIX 
 

All calculations and results for the MSR and TS model are included in the zip file as attached 

below: 

 




MSR+TS Model.xlsx

Raw data


			id			 timestamp			 demand			 coal			 nuclear			 ccgt			 wind			 pumped			 hydro			 biomass			 solar												id			 timestamp			 demand			 coal			 nuclear			 ccgt			 wind			 pumped			 hydro			 biomass			 solar


			740367			 2018-06-17 00:00:33			21246			438			7066			5121			4734			0			124			678			0												709283			 2018-03-01 00:00:33			33587			8949			6845			3752			9148			0			472			1371			0


			740368			 2018-06-17 00:05:34			21143			346			7070			5133			4734			0			123			651			0												709284			 2018-03-01 00:05:32			33405			8893			6842			3635			9169			0			453			1364			0


			740369			 2018-06-17 00:10:34			21034			245			7059			5281			4731			0			122			688			0												709285			 2018-03-01 00:10:33			33524			9021			6846			3647			9168			0			390			1392			0


			740370			 2018-06-17 00:15:34			20995			245			7053			5284			4689			0			121			707			0												709286			 2018-03-01 00:15:33			33472			9078			6785			3611			9127			0			384			1401			0


			740371			 2018-06-17 00:20:34			20856			244			7058			5208			4604			0			120			726			0												709287			 2018-03-01 00:20:33			33493			9197			6682			3601			9097			0			383			1401			0


			740372			 2018-06-17 00:25:33			20749			244			7056			5168			4544			0			120			723			0												709288			 2018-03-01 00:25:33			33544			9351			6666			3527			9042			0			383			1401			0


			740373			 2018-06-17 00:30:33			20702			244			7052			5124			4535			0			122			753			0												709289			 2018-03-01 00:30:33			33545			9402			6661			3483			9036			0			383			1399			0


			740374			 2018-06-17 00:35:33			20734			241			7057			5172			4516			0			121			779			0												709290			 2018-03-01 00:35:33			33468			9477			6664			3356			9012			0			383			1397			0


			740375			 2018-06-17 00:40:33			20656			242			7059			5104			4519			0			122			777			0												709291			 2018-03-01 00:40:33			33752			9556			6664			3528			9052			0			372			1400			0


			740376			 2018-06-17 00:45:33			20583			242			7038			5022			4577			0			122			772			0												709292			 2018-03-01 00:45:33			33971			9609			6668			3681			9080			0			363			1390			0


			740377			 2018-06-17 00:50:33			20524			243			7016			5078			4529			0			122			774			0												709293			 2018-03-01 00:50:33			34069			9672			6668			3654			9146			0			363			1385			0


			740378			 2018-06-17 00:55:33			20529			243			6997			5122			4550			0			122			782			0												709294			 2018-03-01 00:55:33			34038			9740			6669			3522			9176			0			364			1388			0


			740379			 2018-06-17 01:00:33			20631			243			6965			5269			4586			0			122			784			0												709295			 2018-03-01 01:00:33			34031			9746			6657			3455			9256			0			362			1374			0


			740380			 2018-06-17 01:05:34			20562			245			6940			5297			4569			0			118			781			0												709296			 2018-03-01 01:05:33			34105			9874			6665			3557			9301			0			364			1366			0


			740381			 2018-06-17 01:10:34			20558			243			6922			5304			4617			0			107			781			0												709297			 2018-03-01 01:10:33			33982			9929			6652			3578			9347			0			363			1341			0


			740382			 2018-06-17 01:15:34			20666			243			6899			5444			4611			0			107			777			0												709298			 2018-03-01 01:15:33			33992			9983			6661			3534			9343			0			363			1336			0


			740383			 2018-06-17 01:20:34			20635			241			6868			5431			4617			0			108			785			0												709299			 2018-03-01 01:20:33			33959			10002			6657			3528			9296			0			364			1339			0


			740384			 2018-06-17 01:25:33			20561			242			6852			5360			4636			0			108			779			0												709300			 2018-03-01 01:25:33			33957			9901			6664			3605			9311			0			363			1341			0


			740385			 2018-06-17 01:30:34			20528			244			6844			5338			4638			0			108			773			0												709301			 2018-03-01 01:30:34			33910			9848			6660			3594			9315			0			363			1358			0


			740386			 2018-06-17 01:35:34			20488			244			6840			5367			4576			0			108			770			0												709302			 2018-03-01 01:35:33			33797			9774			6658			3537			9331			0			363			1359			0


			740387			 2018-06-17 01:40:33			20473			241			6835			5386			4526			0			108			777			0												709303			 2018-03-01 01:40:33			33685			9632			6659			3477			9381			0			364			1353			0


			740388			 2018-06-17 01:45:33			20453			241			6834			5333			4524			0			108			776			0												709304			 2018-03-01 01:45:33			33539			9568			6664			3374			9400			0			363			1353			0


			740389			 2018-06-17 01:50:34			20340			242			6832			5298			4422			0			108			788			0												709305			 2018-03-01 01:50:33			33509			9456			6658			3404			9456			0			362			1354			0


			740390			 2018-06-17 01:55:34			20340			242			6832			5298			4422			0			108			788			0												709306			 2018-03-01 01:55:34			33369			9349			6659			3367			9484			0			361			1329			0


			740391			 2018-06-17 02:00:34			20341			241			6830			5314			4409			0			108			789			0.621												709307			 2018-03-01 02:00:33			33204			9276			6657			3249			9507			0			362			1335			0


			740392			 2018-06-17 02:05:34			20323			241			6837			5343			4406			0			108			782			0.712												709308			 2018-03-01 02:05:33			32985			9244			6666			3207			9572			0			356			1344			0


			740393			 2018-06-17 02:10:34			20148			241			6836			5508			4379			0			108			785			0.712												709309			 2018-03-01 02:10:32			32910			9394			6666			3194			9580			0			346			1361			0


			740394			 2018-06-17 02:15:33			20119			241			6836			5585			4328			0			108			785			0.712												709310			 2018-03-01 02:15:34			32872			9405			6659			3227			9515			0			343			1355			0


			740395			 2018-06-17 02:20:34			20197			242			6830			5765			4266			0			108			774			0.712												709311			 2018-03-01 02:20:33			32820			9336			6658			3167			9599			0			342			1351			0


			740396			 2018-06-17 02:25:34			20197			243			6832			5888			4169			0			108			771			0.712												709312			 2018-03-01 02:25:38			32710			9266			6661			3118			9607			0			342			1348			0


			740397			 2018-06-17 02:30:33			20330			243			6836			6127			4079			0			108			775			0.712												709313			 2018-03-01 02:30:33			32665			9262			6657			3056			9630			0			342			1350			0


			740398			 2018-06-17 02:35:34			20260			243			6834			6160			4005			0			108			774			1.06												709314			 2018-03-01 02:35:34			32542			9207			6653			2974			9636			0			343			1360			0


			740399			 2018-06-17 02:40:34			20173			244			6826			6165			3931			0			106			781			1.06												709315			 2018-03-01 02:40:33			32618			9189			6646			3045			9641			0			344			1366			0


			740400			 2018-06-17 02:45:33			20106			241			6832			6128			3908			0			100			778			1.06												709316			 2018-03-01 02:45:34			32704			9192			6653			3153			9612			0			343			1364			0


			740401			 2018-06-17 02:50:34			20217			243			6838			6277			3873			0			101			772			1.06												709317			 2018-03-01 02:50:33			32711			9222			6654			3170			9571			0			343			1363			0


			740402			 2018-06-17 02:55:35			20108			241			6824			6266			3816			0			99			773			1.06												709318			 2018-03-01 02:55:35			32584			9208			6650			3091			9545			0			343			1360			0


			740403			 2018-06-17 03:00:34			19977			242			6832			6202			3765			0			100			771			1.06												709319			 2018-03-01 03:00:33			32557			9154			6651			3086			9579			0			343			1357			0


			740404			 2018-06-17 03:05:34			19923			265			6830			6147			3772			0			99			772			0.65												709320			 2018-03-01 03:05:33			32525			9102			6653			3133			9646			0			344			1354			0


			740405			 2018-06-17 03:10:34			20156			310			6834			6308			3807			0			97			772			0.65												709321			 2018-03-01 03:10:33			32524			9103			6655			3283			9688			0			344			1369			0


			740406			 2018-06-17 03:15:33			20279			334			6834			6319			3878			0			97			764			0.65												709322			 2018-03-01 03:15:33			32527			9102			6648			3296			9691			0			344			1365			0


			740407			 2018-06-17 03:20:34			20220			336			6843			6210			3896			0			97			761			0.65												709323			 2018-03-01 03:20:33			32605			9112			6653			3320			9735			0			343			1363			0


			740408			 2018-06-17 03:25:34			20123			340			6843			6120			3848			0			98			772			0.65												709324			 2018-03-01 03:25:33			32577			9108			6650			3329			9709			0			343			1356			0


			740409			 2018-06-17 03:30:33			20032			335			6832			6043			3825			0			97			772			0.65												709325			 2018-03-01 03:30:33			32512			9056			6651			3291			9740			0			343			1349			0


			740410			 2018-06-17 03:35:34			19911			328			6830			5918			3815			0			97			770			1.91												709326			 2018-03-01 03:35:34			32456			8927			6646			3339			9769			0			344			1348			0


			740411			 2018-06-17 03:40:34			19837			288			6843			5841			3820			0			97			769			1.89												709327			 2018-03-01 03:40:33			32414			8792			6650			3401			9768			0			343			1358			0


			740412			 2018-06-17 03:45:33			19722			256			6834			5752			3824			0			97			763			1.41												709328			 2018-03-01 03:45:34			32355			8785			6649			3401			9719			0			343			1354			0


			740413			 2018-06-17 03:50:33			19655			234			6829			5671			3883			0			97			763			1.41												709329			 2018-03-01 03:50:33			32251			8654			6657			3430			9706			0			343			1357			0


			740414			 2018-06-17 03:55:34			19605			242			6832			5583			3931			0			97			769			1.41												709330			 2018-03-01 03:55:34			32237			8551			6653			3467			9762			0			343			1358			0


			740415			 2018-06-17 04:00:34			19519			243			6837			5526			3906			0			97			783			1.41												709331			 2018-03-01 04:00:33			32246			8457			6644			3575			9765			0			343			1358			0


			740416			 2018-06-17 04:05:34			19427			241			6835			5497			3871			0			97			784			6.26												709332			 2018-03-01 04:05:33			32209			8448			6644			3627			9790			0			344			1356			0


			740417			 2018-06-17 04:10:34			19461			243			6833			5567			3848			0			98			774			6.9												709333			 2018-03-01 04:10:34			32075			8597			6653			3777			9800			0			344			1366			0


			740418			 2018-06-17 04:15:34			19552			241			6832			5666			3814			0			98			779			6.93												709334			 2018-03-01 04:15:33			31942			8723			6648			3806			9756			0			344			1368			0


			740419			 2018-06-17 04:20:33			19534			243			6829			5655			3789			0			98			773			6.93												709335			 2018-03-01 04:20:33			31985			8855			6644			3752			9723			0			345			1368			0


			740420			 2018-06-17 04:25:33			19545			245			6828			5660			3761			0			99			780			7.58												709336			 2018-03-01 04:25:33			31886			8874			6647			3762			9596			0			345			1365			0


			740421			 2018-06-17 04:30:34			19597			243			6845			5664			3759			0			98			787			7.54												709337			 2018-03-01 04:30:34			31886			8874			6647			3762			9596			0			345			1365			0


			740422			 2018-06-17 04:35:33			19579			242			6846			5657			3738			0			98			772			38.299999												709338			 2018-03-01 04:35:33			31857			8813			6650			3760			9612			0			358			1367			0


			740423			 2018-06-17 04:40:33			19590			242			6839			5713			3667			0			99			771			39.299999												709339			 2018-03-01 04:40:34			32028			8925			6653			3839			9581			0			360			1369			0


			740424			 2018-06-17 04:45:34			19638			242			6845			5769			3602			0			101			772			39.5												709340			 2018-03-01 04:45:33			32085			8942			6663			3818			9601			0			360			1370			0


			740425			 2018-06-17 04:50:34			19665			241			6840			5755			3598			0			101			773			39.5												709341			 2018-03-01 04:50:33			32084			8940			6664			3768			9650			0			360			1367			0


			740426			 2018-06-17 04:55:33			19710			242			6843			5725			3624			0			101			777			43												709342			 2018-03-01 04:55:33			31942			8806			6678			3734			9671			0			360			1356			0


			740427			 2018-06-17 05:00:34			19718			242			6844			5735			3622			0			101			771			44.099998												709343			 2018-03-01 05:00:34			31944			8723			6686			3736			9730			0			373			1360			0


			740428			 2018-06-17 05:05:34			19793			241			6843			5833			3602			0			101			771			116												709344			 2018-03-01 05:05:34			32001			8649			6696			3779			9803			0			379			1358			0


			740429			 2018-06-17 05:10:34			19950			242			6848			6024			3551			0			101			772			120												709345			 2018-03-01 05:10:34			32046			8565			6697			3892			9848			0			446			1357			0


			740430			 2018-06-17 05:15:34			20075			244			6846			6168			3503			0			101			775			121												709346			 2018-03-01 05:15:34			32552			8758			6701			4150			9860			0			478			1364			0


			740431			 2018-06-17 05:20:33			20108			272			6846			6214			3520			0			99			694			121												709347			 2018-03-01 05:20:33			32786			8870			6702			4250			9882			0			476			1366			0


			740432			 2018-06-17 05:25:33			20194			318			6888			6269			3490			0			99			657			130												709348			 2018-03-01 05:25:32			32927			9021			6714			4267			9905			0			414			1365			0


			740433			 2018-06-17 05:30:33			20194			318			6888			6269			3490			0			99			657			134												709349			 2018-03-01 05:30:33			33015			9098			6723			4282			9906			0			399			1365			0


			740434			 2018-06-17 05:35:33			20241			332			6906			6297			3474			0			100			658			277												709350			 2018-03-01 05:35:33			33090			9083			6728			4365			9911			0			400			1361			1.97


			740435			 2018-06-17 05:40:34			20306			333			6936			6319			3491			0			100			655			281												709351			 2018-03-01 05:40:33			33116			8964			6741			4491			9908			0			423			1357			1.97


			740436			 2018-06-17 05:45:34			20345			322			6965			6342			3488			0			100			656			283												709352			 2018-03-01 05:45:33			33278			9040			6754			4568			9914			0			425			1363			1.97


			740437			 2018-06-17 05:50:33			20314			282			6981			6379			3444			0			100			656			283												709353			 2018-03-01 05:50:33			33386			9078			6761			4653			9893			0			423			1363			1.97


			740438			 2018-06-17 05:55:33			20409			256			7006			6546			3383			0			99			656			294												709354			 2018-03-01 05:55:33			33597			9141			6765			4800			9877			0			433			1367			1.97


			740439			 2018-06-17 06:00:34			20523			227			7034			6734			3333			0			99			656			298												709355			 2018-03-01 06:00:33			33798			9112			6758			4963			9938			0			447			1365			1.97


			740440			 2018-06-17 06:05:34			20611			234			7059			6840			3294			0			105			656			546												709356			 2018-03-01 06:05:34			33789			8911			6768			5109			9950			0			477			1356			2.51


			740441			 2018-06-17 06:10:33			20837			242			7054			6886			3280			0			116			657			549												709357			 2018-03-01 06:10:33			34180			8690			6783			5300			9969			0			515			1357			2.51


			740442			 2018-06-17 06:15:33			21077			242			7065			7029			3322			0			116			656			556												709358			 2018-03-01 06:15:33			34713			8587			6786			5422			9975			0			518			1367			2.51


			740443			 2018-06-17 06:20:34			21312			241			7068			7140			3419			0			116			656			556												709359			 2018-03-01 06:20:33			35118			8493			6796			5649			9996			0			516			1362			2.51


			740444			 2018-06-17 06:30:34			21570			241			7074			7338			3464			0			115			656			566												709360			 2018-03-01 06:25:33			35662			8615			6801			5971			9991			0			622			1356			2.51


			740445			 2018-06-17 06:35:34			21657			242			7071			7467			3447			0			115			656			915												709361			 2018-03-01 06:30:34			35662			8615			6801			5971			9991			0			622			1356			2.51


			740446			 2018-06-17 06:40:34			21587			242			7074			7442			3414			0			115			656			922												709362			 2018-03-01 06:35:33			35827			8673			6798			6033			9985			0			681			1352			1.78


			740447			 2018-06-17 06:45:34			21453			243			7073			7347			3374			0			116			657			922												709363			 2018-03-01 06:40:33			36135			8853			6805			6145			9994			0			684			1348			1.78


			740448			 2018-06-17 06:50:34			21350			244			7069			7286			3337			0			116			655			922												709364			 2018-03-01 06:45:33			36701			9062			6803			6344			10041			102			689			1354			1.78


			740449			 2018-06-17 06:55:35			21173			244			7066			7174			3274			0			116			656			926												709365			 2018-03-01 06:50:33			37136			9173			6802			6482			10065			223			730			1356			1.78


			740450			 2018-06-17 07:00:33			21155			242			7074			7140			3227			57			116			657			927												709366			 2018-03-01 06:55:33			37557			9361			6806			6708			10007			282			733			1358			1.78


			740451			 2018-06-17 07:05:34			21396			241			7075			7195			3255			199			116			656			1300												709367			 2018-03-01 07:00:33			37917			9750			6814			6983			10000			279			735			1359			1.78


			740452			 2018-06-17 07:10:34			21752			238			7067			7245			3320			201			115			656			1310												709368			 2018-03-01 07:05:33			38278			10138			6804			7460			9990			282			745			1360			2.74


			740453			 2018-06-17 07:15:33			22038			238			7074			7375			3330			329			115			656			1310												709369			 2018-03-01 07:10:33			38991			10517			6795			7988			9988			398			787			1362			2.73


			740454			 2018-06-17 07:20:33			22244			243			7081			7478			3271			503			116			656			1310												709370			 2018-03-01 07:15:33			40129			10831			6799			8617			10013			561			833			1367			2.73


			740455			 2018-06-17 07:25:33			22452			243			7073			7639			3256			597			115			656			1320												709371			 2018-03-01 07:20:33			41118			10875			6789			9188			9989			995			832			1367			2.73


			740456			 2018-06-17 07:30:34			22613			243			7067			7857			3228			581			113			674			1320												709372			 2018-03-01 07:25:33			41652			10934			6790			9551			9964			1156			831			1368			2.72


			740457			 2018-06-17 07:35:33			22598			241			7074			8058			3038			544			112			709			1660												709373			 2018-03-01 07:30:34			41929			11074			6793			9840			9973			1017			833			1367			2.72


			740458			 2018-06-17 07:40:34			22730			240			7074			8221			3000			547			115			721			1690												709374			 2018-03-01 07:35:35			42173			11141			6793			10042			9983			1011			832			1366			2.88


			740459			 2018-06-17 07:45:34			23045			239			7069			8551			3028			513			117			722			1690												709375			 2018-03-01 07:40:33			42127			11119			6803			10250			9992			773			830			1367			2.94


			740460			 2018-06-17 07:50:33			23227			240			7072			8760			3026			510			119			720			1690												709376			 2018-03-01 07:45:33			42311			11115			6805			10508			9980			710			832			1368			2.94


			740461			 2018-06-17 07:55:33			23171			244			7078			8729			2996			520			128			720			1710												709377			 2018-03-01 07:50:34			42490			11140			6804			10666			9944			744			832			1368			2.94


			740462			 2018-06-17 08:00:34			23313			243			7076			8865			2980			559			141			721			1720												709378			 2018-03-01 07:55:33			42674			11158			6797			10698			9955			868			839			1366			3.42


			740463			 2018-06-17 08:05:34			23856			244			7080			9167			2979			508			206			721			2200												709379			 2018-03-01 08:00:34			42711			11088			6791			10599			10006			1004			863			1368			3.42


			740464			 2018-06-17 08:10:34			23856			244			7080			9167			2979			508			206			721			2210												709380			 2018-03-01 08:05:33			42579			11060			6791			10362			10028			1122			863			1368			34.299999


			740465			 2018-06-17 08:15:33			23957			244			7078			9309			2905			507			211			721			2220												709381			 2018-03-01 08:10:33			42517			11070			6789			10340			10010			1006			861			1366			36.5


			740466			 2018-06-17 08:20:35			24062			244			7071			9453			2871			508			211			721			2220												709382			 2018-03-01 08:15:34			42635			11083			6796			10506			10042			901			862			1368			36.5


			740467			 2018-06-17 08:25:33			24143			243			7070			9481			2936			508			209			721			2260												709383			 2018-03-01 08:20:33			42874			11095			6805			10694			10066			906			864			1367			36.5


			740468			 2018-06-17 08:30:33			24186			242			7073			9517			2971			508			210			720			2290												709384			 2018-03-01 08:25:33			43132			11148			6808			10805			10047			1014			866			1368			42.5


			740469			 2018-06-17 08:35:34			24216			244			7072			9598			2928			542			217			720			2760												709385			 2018-03-01 08:30:34			43325			11148			6800			10769			10067			1232			864			1367			42.5


			740470			 2018-06-17 08:40:33			24304			242			7062			9718			2889			595			223			720			2770												709386			 2018-03-01 08:35:34			43511			11125			6795			10872			10069			1341			863			1368			128


			740471			 2018-06-17 08:45:35			24410			242			7063			9870			2858			574			230			720			2770												709387			 2018-03-01 08:40:33			43646			11127			6801			10946			10094			1412			824			1366			138


			740472			 2018-06-17 08:50:33			24509			243			7066			10016			2872			508			229			721			2770												709388			 2018-03-01 08:45:34			43835			11122			6803			11044			10147			1481			794			1366			138


			740473			 2018-06-17 08:55:33			24620			242			7072			10046			2890			566			231			720			2810												709389			 2018-03-01 08:50:33			44067			11124			6797			11094			10142			1670			796			1367			138


			740474			 2018-06-17 09:00:34			24704			243			7063			10094			2911			609			226			721			2830												709390			 2018-03-01 08:55:34			44327			11128			6797			11189			10159			1818			794			1366			155


			740475			 2018-06-17 09:05:33			24800			244			7061			10228			2955			550			219			722			3010												709391			 2018-03-01 09:00:34			44528			11125			6805			11317			10167			1876			797			1365			155


			740476			 2018-06-17 09:10:33			25058			238			7072			10221			2953			509			213			721			3030												709392			 2018-03-01 09:05:34			44741			11118			6803			11437			10240			1877			794			1365			262


			740477			 2018-06-17 09:15:36			25187			241			7072			10242			2956			573			211			721			3030												709393			 2018-03-01 09:10:33			45107			11149			6801			11369			10229			1776			794			1365			268


			740478			 2018-06-17 09:20:34			25080			242			7060			10141			2958			576			212			721			3030												709394			 2018-03-01 09:15:33			45471			11163			6806			11109			10221			1853			793			1366			268


			740479			 2018-06-17 09:25:33			25174			243			7053			9968			3026			780			212			721			3080												709395			 2018-03-01 09:20:34			45717			11180			6808			11159			10242			1762			795			1365			268


			740480			 2018-06-17 09:30:33			25312			243			7063			10209			3060			632			211			725			3110												709396			 2018-03-01 09:25:33			45892			11192			6807			11331			10254			1750			787			1365			292


			740481			 2018-06-17 09:35:34			25326			244			7065			10240			3076			592			205			736			3430												709397			 2018-03-01 09:30:42			46012			11160			6809			11623			10272			1659			713			1370			292


			740482			 2018-06-17 09:40:34			25199			244			7071			10110			3080			611			194			722			3450												709398			 2018-03-01 09:35:38			46095			11168			6812			11852			10273			1490			714			1381			376


			740483			 2018-06-17 09:45:34			25303			243			7070			10191			3024			691			195			721			3460												709399			 2018-03-01 09:40:34			45996			11159			6807			11962			10253			1407			718			1396			379


			740484			 2018-06-17 09:50:34			25432			244			7060			10263			2950			832			195			721			3460												709400			 2018-03-01 09:45:33			46064			11150			6799			11966			10241			1534			718			1405			379


			740485			 2018-06-17 09:55:33			25506			243			7072			10415			2922			774			194			720			3540												709401			 2018-03-01 09:50:34			46075			11137			6797			12066			10239			1459			716			1409			379


			740486			 2018-06-17 10:00:34			25582			243			7075			10505			2906			793			191			721			3560												709402			 2018-03-01 09:55:34			46118			11159			6802			12118			10268			1397			716			1407			407


			740487			 2018-06-17 10:05:33			25660			244			7069			10594			2869			855			190			719			3690												709403			 2018-03-01 10:00:34			46251			11118			6805			12361			10273			1321			718			1404			407


			740488			 2018-06-17 10:10:33			25677			245			7082			10652			2884			789			190			719			3730												709404			 2018-03-01 10:05:33			46360			11146			6817			12311			10319			1285			655			1406			492


			740489			 2018-06-17 10:15:33			25850			244			7076			10790			2912			749			191			720			3730												709405			 2018-03-01 10:10:34			46360			11146			6817			12311			10319			1285			655			1406			500


			740490			 2018-06-17 10:20:34			25850			244			7076			10790			2912			749			191			720			3730												709406			 2018-03-01 10:15:33			46415			11180			6817			12201			10331			1116			651			1408			502


			740491			 2018-06-17 10:25:34			25930			243			7082			10956			2886			695			190			719			3810												709407			 2018-03-01 10:20:34			46405			11167			6818			12074			10334			992			691			1406			502


			740492			 2018-06-17 10:30:34			25930			243			7082			10956			2886			695			190			719			3840												709408			 2018-03-01 10:25:34			46456			11153			6811			11964			10356			1084			736			1407			522


			740493			 2018-06-17 10:35:34			26046			244			7085			11158			2852			670			190			714			3830												709409			 2018-03-01 10:30:33			46498			11191			6806			11760			10353			1337			700			1407			522


			740494			 2018-06-17 10:40:33			25992			247			7083			11117			2863			670			176			714			3850												709410			 2018-03-01 10:35:34			46605			11213			6805			11643			10327			1613			654			1405			705


			740495			 2018-06-17 10:45:34			26039			244			7088			11084			2946			670			172			713			3850												709411			 2018-03-01 10:40:33			46778			11211			6806			11897			10354			1596			636			1405			717


			740496			 2018-06-17 10:50:34			26115			253			7086			11098			2990			678			172			717			3850												709412			 2018-03-01 10:45:33			46891			11203			6809			12107			10377			1498			634			1403			714


			740497			 2018-06-17 10:55:34			26191			238			7079			11084			3043			733			172			720			3900												709413			 2018-03-01 10:50:33			46760			11196			6817			12218			10406			1220			638			1406			714


			740498			 2018-06-17 11:00:34			26222			174			7073			11172			3060			726			173			721			3900												709414			 2018-03-01 10:55:36			46819			11151			6819			12333			10418			1194			636			1407			745


			740499			 2018-06-17 11:05:34			26153			67			7075			11197			3050			757			165			721			3820												709415			 2018-03-01 11:00:34			46838			11167			6822			12349			10422			1182			629			1407			745


			740500			 2018-06-17 11:10:33			26250			0			7081			11310			3031			833			151			718			3840												709416			 2018-03-01 11:05:33			46856			11187			6816			12400			10427			1156			604			1406			792


			740501			 2018-06-17 11:15:34			26256			0			7081			11397			3059			703			151			719			3860												709417			 2018-03-01 11:10:34			47081			11203			6815			12529			10458			1012			600			1407			816


			740502			 2018-06-17 11:20:33			26262			0			7069			11441			3060			672			151			721			3860												709418			 2018-03-01 11:15:33			47129			11202			6815			12524			10484			808			604			1408			816


			740503			 2018-06-17 11:25:34			26324			0			7078			11519			3064			643			151			721			3880												709419			 2018-03-01 11:20:34			47171			11186			6806			12594			10473			808			603			1408			816


			740504			 2018-06-17 11:30:34			26347			0			7075			11487			3115			650			151			720			3880												709420			 2018-03-01 11:25:35			47262			11166			6801			12717			10479			793			601			1405			830


			740505			 2018-06-17 11:35:33			26385			0			7078			11525			3143			635			151			720			3710												709421			 2018-03-01 11:30:34			47338			11198			6803			12826			10497			707			598			1408			830


			740506			 2018-06-17 11:40:33			26394			0			7077			11515			3172			648			151			721			3730												709422			 2018-03-01 11:35:36			47331			11184			6807			12837			10524			668			591			1410			756


			740507			 2018-06-17 11:45:34			26485			0			7080			11612			3189			623			151			720			3730												709423			 2018-03-01 11:40:33			47358			11149			6816			12963			10523			612			592			1409			756


			740508			 2018-06-17 11:50:34			26545			0			7075			11667			3233			597			151			713			3730												709424			 2018-03-01 11:45:33			47402			11178			6813			13040			10496			591			591			1407			756


			740509			 2018-06-17 11:55:34			26463			0			7085			11548			3261			601			142			717			3740												709425			 2018-03-01 11:50:33			47398			11163			6813			13005			10484			642			594			1411			756


			740510			 2018-06-17 12:00:34			26399			0			7081			11500			3278			604			108			719			3740												709426			 2018-03-01 11:55:33			47396			11173			6813			12999			10505			623			590			1408			797


			740511			 2018-06-17 12:05:33			26310			0			7075			11352			3317			647			95			719			3590												709427			 2018-03-01 12:00:33			47461			11191			6810			13021			10516			657			575			1406			794


			740512			 2018-06-17 12:10:34			26278			0			7073			11169			3291			966			87			718			3580												709428			 2018-03-01 12:05:39			47567			11186			6805			13091			10502			747			542			1409			766


			740513			 2018-06-17 12:15:34			26269			0			7081			11432			3280			693			86			717			3600												709429			 2018-03-01 12:10:33			47665			11196			6801			13193			10504			871			527			1408			790


			740514			 2018-06-17 12:20:34			26254			0			7077			11460			3320			610			86			718			3600												709430			 2018-03-01 12:15:33			47762			11203			6800			13468			10516			939			527			1409			790


			740515			 2018-06-17 12:25:34			26192			0			7075			11390			3381			564			86			714			3590												709431			 2018-03-01 12:20:33			47853			11200			6798			13699			10490			876			526			1406			790


			740516			 2018-06-17 12:30:34			26110			0			7078			11209			3493			560			85			704			3590												709432			 2018-03-01 12:25:34			47819			11205			6643			13820			10499			859			526			1407			815


			740517			 2018-06-17 12:35:33			25919			0			7077			10984			3582			494			85			714			3440												709433			 2018-03-01 12:30:33			47850			11199			6413			13987			10454			1002			527			1408			815


			740518			 2018-06-17 12:40:33			25765			0			7072			10705			3648			537			85			720			3450												709434			 2018-03-01 12:35:34			47738			11195			6420			14057			10438			812			552			1405			797


			740519			 2018-06-17 12:45:33			25731			0			7061			10626			3666			545			85			720			3450												709435			 2018-03-01 12:40:33			47770			11187			6418			14027			10472			846			552			1408			786


			740520			 2018-06-17 12:50:34			25742			0			7060			10636			3678			512			84			720			3450												709436			 2018-03-01 12:45:34			47714			11171			6424			13995			10483			825			552			1406			786


			740521			 2018-06-17 12:55:34			25732			0			7066			10593			3724			487			70			718			3420												709437			 2018-03-01 12:50:33			47515			11187			6423			13893			10477			724			550			1402			784


			740522			 2018-06-17 13:00:34			25737			0			7069			10593			3723			489			70			719			3410												709438			 2018-03-01 12:55:33			47397			11202			6422			13693			10489			780			552			1400			831


			740523			 2018-06-17 13:05:33			25621			0			7063			10603			3705			403			70			716			3140												709439			 2018-03-01 13:00:33			47325			11199			6414			13646			10491			740			553			1398			831


			740524			 2018-06-17 13:10:34			25631			0			7060			10550			3786			399			70			719			3150												709440			 2018-03-01 13:05:34			47404			11212			6415			13620			10484			572			548			1396			796


			740525			 2018-06-17 13:15:33			25671			0			7064			10570			3825			355			70			718			3150												709441			 2018-03-01 13:10:34			47586			11208			6422			13682			10479			456			538			1395			787


			740526			 2018-06-17 13:20:34			25745			0			7062			10690			3780			330			70			719			3150												709442			 2018-03-01 13:15:34			47595			11227			6427			13656			10489			438			542			1398			786


			740527			 2018-06-17 13:25:34			25677			0			7059			10676			3729			304			70			720			3150												709443			 2018-03-01 13:20:39			47567			11223			6418			13596			10485			491			540			1396			786


			740528			 2018-06-17 13:30:33			25771			0			7066			10680			3684			306			85			806			3140												709444			 2018-03-01 13:25:33			47559			11230			6423			13558			10459			549			540			1396			811


			740529			 2018-06-17 13:35:33			25756			0			7067			10645			3660			304			89			820			2930												709445			 2018-03-01 13:30:33			47279			11243			6414			13351			10467			552			535			1398			809


			740530			 2018-06-17 13:40:33			25785			0			7063			10678			3633			303			89			820			2940												709446			 2018-03-01 13:35:33			47139			11208			6413			13239			10480			550			531			1401			795


			740531			 2018-06-17 13:45:34			25810			0			7061			10668			3655			295			89			821			2940												709447			 2018-03-01 13:40:33			47056			11177			6412			13163			10470			580			532			1404			803


			740532			 2018-06-17 13:50:34			25767			0			7072			10569			3682			295			89			820			2940												709448			 2018-03-01 13:45:33			46934			11178			6383			12932			10442			746			529			1406			803


			740533			 2018-06-17 13:55:34			25675			0			7071			10449			3705			295			89			819			2950												709449			 2018-03-01 13:50:33			46839			11199			6363			12830			10454			739			529			1407			803


			740534			 2018-06-17 14:00:33			25661			0			7063			10399			3732			313			90			820			2960												709450			 2018-03-01 13:55:34			46841			11186			6367			12940			10468			630			528			1404			838


			740535			 2018-06-17 14:05:35			25701			0			7062			10460			3704			327			90			821			2480												709451			 2018-03-01 14:00:34			46645			11174			6368			12958			10464			440			534			1404			832


			740536			 2018-06-17 14:10:33			25796			0			7060			10612			3680			301			91			821			2520												709452			 2018-03-01 14:05:34			46541			11178			6372			12989			10442			356			532			1404			806


			740537			 2018-06-17 14:15:33			26015			0			7057			10799			3715			295			91			820			2510												709453			 2018-03-01 14:10:33			46594			11183			6379			13108			10456			216			573			1405			819


			740538			 2018-06-17 14:20:33			26090			0			7033			10841			3771			295			91			822			2510												709454			 2018-03-01 14:15:35			46577			11195			6371			13113			10428			171			622			1405			819


			740539			 2018-06-17 14:25:34			26115			0			7006			10793			3873			295			90			821			2540												709455			 2018-03-01 14:20:34			46585			11190			6364			13122			10416			284			523			1403			819


			740540			 2018-06-17 14:30:34			26234			0			6984			10794			4013			295			90			820			2540												709456			 2018-03-01 14:25:33			46538			11224			6367			12953			10456			325			521			1403			842


			740541			 2018-06-17 14:35:34			26342			0			6961			10769			4169			295			90			821			2260												709457			 2018-03-01 14:30:33			46503			11212			6369			12748			10556			405			521			1402			842


			740542			 2018-06-17 14:40:33			26280			0			6930			10545			4216			436			91			820			2280												709458			 2018-03-01 14:35:34			46431			11208			6363			12608			10582			452			526			1403			750


			740543			 2018-06-17 14:45:33			26263			0			6907			10518			4300			363			91			820			2280												709459			 2018-03-01 14:40:33			46454			11226			6355			12545			10576			521			539			1403			748


			740544			 2018-06-17 14:50:33			26380			0			6885			10607			4391			296			91			821			2280												709460			 2018-03-01 14:45:34			46349			11222			6364			12393			10601			536			540			1404			748


			740545			 2018-06-17 14:55:33			26345			0			6867			10525			4434			300			91			821			2310												709461			 2018-03-01 14:50:33			46099			11109			6368			12161			10593			634			540			1405			748


			740546			 2018-06-17 15:00:33			26409			0			6845			10534			4466			356			98			821			2320												709462			 2018-03-01 14:55:34			46144			11109			6371			12196			10565			672			540			1401			790


			740547			 2018-06-17 15:05:33			26601			0			6839			10668			4507			362			114			820			2010												709463			 2018-03-01 15:00:33			46168			11166			6362			12221			10538			648			540			1403			790


			740548			 2018-06-17 15:10:33			26965			0			6840			10780			4556			300			118			821			2020												709464			 2018-03-01 15:05:34			46204			11211			6361			12387			10525			517			543			1403			634


			740549			 2018-06-17 15:15:33			27120			0			6844			10835			4644			295			117			820			2030												709465			 2018-03-01 15:10:33			46145			11212			6367			12513			10507			396			585			1402			642


			740550			 2018-06-17 15:20:33			27088			0			6842			10695			4747			295			117			828			2030												709466			 2018-03-01 15:15:33			46137			11203			6362			12409			10506			515			595			1404			642


			740551			 2018-06-17 15:25:34			27093			0			6835			10651			4789			295			117			839			2050												709467			 2018-03-01 15:20:33			46013			11155			6363			12275			10539			534			599			1406			642


			740552			 2018-06-17 15:30:34			27124			0			6840			10580			4850			330			118			840			2060												709468			 2018-03-01 15:25:33			45980			11147			6360			12236			10555			534			597			1408			671


			740553			 2018-06-17 15:35:33			27266			0			6839			10598			4962			334			131			840			1740												709469			 2018-03-01 15:30:33			46026			11178			6366			12229			10576			534			595			1407			671


			740554			 2018-06-17 15:40:33			27438			0			6840			10690			5024			346			138			841			1740												709470			 2018-03-01 15:35:33			45980			11173			6372			12197			10536			540			600			1405			493


			740555			 2018-06-17 15:45:34			27508			0			6837			10759			5036			340			138			840			1750												709471			 2018-03-01 15:40:33			46054			11202			6377			12208			10498			534			611			1403			501


			740556			 2018-06-17 15:50:34			27600			0			6831			10910			5006			317			138			841			1750												709472			 2018-03-01 15:45:35			46078			11216			6370			12216			10507			531			617			1401			501


			740557			 2018-06-17 15:55:34			27774			0			6832			11063			5028			327			140			841			1760												709473			 2018-03-01 15:50:34			46066			11215			6370			12245			10531			457			625			1402			501


			740558			 2018-06-17 16:00:33			27912			0			6833			11126			4989			439			167			841			1780												709474			 2018-03-01 15:55:34			46247			11200			6371			12453			10505			464			632			1401			523


			740559			 2018-06-17 16:05:33			28011			0			6827			11285			4902			420			234			850			1530												709475			 2018-03-01 16:00:33			46378			11170			6369			12583			10500			495			637			1403			523


			740560			 2018-06-17 16:10:34			28158			0			6824			11427			4881			392			292			855			1530												709476			 2018-03-01 16:05:33			46504			11135			6359			12634			10498			643			640			1373			333


			740561			 2018-06-17 16:15:34			28190			0			6827			11528			4890			306			296			851			1540												709477			 2018-03-01 16:10:34			46682			11155			6357			12831			10470			595			671			1372			346


			740562			 2018-06-17 16:20:34			28108			0			6836			11536			4938			157			294			857			1540												709478			 2018-03-01 16:15:33			46775			11160			6362			12988			10427			533			697			1366			346


			740563			 2018-06-17 16:25:33			28071			0			6832			11340			4917			315			295			883			1550												709479			 2018-03-01 16:20:33			46863			11190			6365			13069			10394			536			698			1370			346


			740564			 2018-06-17 16:30:34			28074			0			6821			11420			4886			293			295			870			1550												709480			 2018-03-01 16:25:33			46930			11174			6366			13193			10417			555			697			1373			369


			740565			 2018-06-17 16:35:34			28014			0			6828			11421			4899			242			295			874			1280												709481			 2018-03-01 16:30:33			46956			11139			6365			13453			10473			610			704			1370			369


			740566			 2018-06-17 16:40:33			27935			0			6831			11320			4976			209			295			883			1290												709482			 2018-03-01 16:35:33			47141			11166			6362			13692			10429			559			720			1371			211


			740567			 2018-06-17 16:45:33			28011			0			6821			11269			5021			303			293			887			1290												709483			 2018-03-01 16:40:34			47364			11182			6366			13888			10429			533			753			1370			210


			740568			 2018-06-17 16:50:33			28047			0			6818			11295			5068			286			275			888			1290												709484			 2018-03-01 16:45:33			47630			11166			6372			14141			10473			533			754			1371			210


			740569			 2018-06-17 16:55:33			28069			0			6827			11291			5089			286			275			887			1300												709485			 2018-03-01 16:50:34			47630			11166			6372			14141			10473			533			754			1371			210


			740570			 2018-06-17 17:00:34			28165			0			6827			11290			5074			374			275			910			1300												709486			 2018-03-01 16:55:33			47722			11173			6367			14254			10479			534			755			1372			231


			740571			 2018-06-17 17:05:34			28421			0			6810			11343			5043			612			287			911			995												709487			 2018-03-01 17:00:34			47662			11176			6369			14098			10489			533			831			1373			231


			740572			 2018-06-17 17:10:33			28632			0			6809			11499			4960			643			346			935			1000												709488			 2018-03-01 17:05:35			47755			11201			6368			14155			10500			533			852			1373			86.099998


			740573			 2018-06-17 17:15:33			28560			0			6812			11630			4994			326			353			946			1010												709489			 2018-03-01 17:10:34			47828			11224			6364			14315			10499			535			802			1373			92.800003


			740574			 2018-06-17 17:20:34			28560			0			6812			11630			4994			326			353			946			1010												709490			 2018-03-01 17:15:33			47901			11216			6366			14364			10524			544			805			1373			92.800003


			740575			 2018-06-17 17:25:33			28674			0			6812			11695			5052			288			358			944			1020												709491			 2018-03-01 17:20:33			47993			11208			6365			14448			10549			536			806			1372			92.800003


			740576			 2018-06-17 17:30:33			28668			0			6819			11550			5161			287			361			942			1020												709492			 2018-03-01 17:25:34			48245			11192			6360			14589			10538			673			813			1371			106


			740577			 2018-06-17 17:35:34			28569			0			6816			11360			5239			299			338			943			793												709493			 2018-03-01 17:30:34			48589			11214			6361			14765			10545			759			829			1387			106


			740578			 2018-06-17 17:40:34			28688			0			6814			11329			5263			458			272			943			797												709494			 2018-03-01 17:35:34			48905			11229			6360			14889			10537			901			844			1402			13.1


			740579			 2018-06-17 17:45:33			28813			0			6807			11358			5308			471			271			943			804												709495			 2018-03-01 17:40:34			49014			11231			6356			14956			10515			955			854			1404			13.9


			740580			 2018-06-17 17:50:33			28716			0			6808			11373			5278			363			270			942			804												709496			 2018-03-01 17:45:34			49101			11210			6358			15016			10527			999			855			1403			13.9


			740581			 2018-06-17 17:55:34			28847			0			6801			11394			5307			425			268			944			812												709497			 2018-03-01 17:50:34			49183			11225			6358			15127			10486			1017			856			1404			13.9


			740582			 2018-06-17 18:00:34			28920			0			6799			11415			5464			307			269			936			821												709498			 2018-03-01 17:55:33			49574			11224			6351			15234			10490			1304			855			1405			15.7


			740583			 2018-06-17 18:05:34			29047			0			6813			11273			5703			287			280			934			619												709499			 2018-03-01 18:00:33			49761			11250			6357			15212			10471			1432			860			1410			15.7


			740584			 2018-06-17 18:10:34			28926			0			6810			10788			5860			472			280			934			623												709500			 2018-03-01 18:05:33			50083			11302			6358			15236			10494			1536			874			1439			0.111


			740585			 2018-06-17 18:15:34			28966			0			6795			10550			5954			641			273			947			629												709501			 2018-03-01 18:10:33			50376			11336			6356			15439			10454			1566			881			1441			0.227


			740586			 2018-06-17 18:20:34			28979			0			6796			10510			6043			592			272			938			629												709502			 2018-03-01 18:15:33			50356			11321			6361			15487			10434			1543			880			1441			0.227


			740587			 2018-06-17 18:25:33			28967			0			6804			10513			6030			591			272			928			636												709503			 2018-03-01 18:20:33			50357			11294			6365			15566			10427			1531			877			1443			0.227


			740588			 2018-06-17 18:30:33			28884			0			6799			10468			5987			595			272			932			640												709504			 2018-03-01 18:25:33			50338			11316			6366			15636			10440			1389			886			1449			0.227


			740589			 2018-06-17 18:35:34			28709			0			6796			10388			5924			655			273			844			415												709505			 2018-03-01 18:30:33			50368			11280			6365			15586			10472			1386			955			1460			0.227


			740590			 2018-06-17 18:40:34			28712			0			6793			10286			5941			736			272			855			420												709506			 2018-03-01 18:35:33			50134			11296			6367			15712			10471			1289			956			1462			3.17


			740591			 2018-06-17 18:45:34			28657			0			6806			10269			5941			693			263			855			423												709507			 2018-03-01 18:40:33			49952			11343			6360			15820			10412			1255			954			1465			3.17


			740592			 2018-06-17 18:50:33			28666			0			6825			10277			6000			615			260			859			423												709508			 2018-03-01 18:45:34			49865			11311			6355			15763			10397			1300			935			1467			3.17


			740593			 2018-06-17 18:55:33			28656			0			6846			10255			5980			627			259			858			428												709509			 2018-03-01 18:50:33			49865			11305			6359			15802			10395			1268			933			1467			3.17


			740594			 2018-06-17 19:00:33			28816			0			6877			10252			5998			742			259			858			434												709510			 2018-03-01 18:55:33			49848			11314			6358			15700			10413			1333			929			1466			3.17


			740595			 2018-06-17 19:05:34			28736			0			6902			10318			5974			599			256			857			287												709511			 2018-03-01 19:00:34			49461			11327			6362			15329			10437			1335			930			1434			3.17


			740596			 2018-06-17 19:10:34			28772			0			6915			10278			6024			629			241			856			291												709512			 2018-03-01 19:05:33			49112			11287			6358			15289			10443			1092			929			1434			3.17


			740597			 2018-06-17 19:15:33			28720			0			6939			10163			6109			589			240			850			292												709513			 2018-03-01 19:10:33			49000			11287			6360			15471			10426			896			913			1435			3.17


			740598			 2018-06-17 19:20:34			28627			0			6967			10022			6125			587			239			857			292												709514			 2018-03-01 19:15:33			48741			11303			6364			15089			10362			725			880			1435			3.17


			740599			 2018-06-17 19:25:34			28500			0			6992			9922			6073			587			238			859			295												709515			 2018-03-01 19:20:34			48343			11330			6362			14488			10170			798			818			1438			3.17


			740600			 2018-06-17 19:30:33			28334			0			6994			9814			6015			590			238			854			298												709516			 2018-03-01 19:25:33			48135			11317			6352			14265			10361			893			818			1447			3.17


			740601			 2018-06-17 19:35:33			28163			0			6988			9745			5887			628			238			847			148												709517			 2018-03-01 19:30:33			47906			11256			6347			14027			10382			863			867			1472			0


			740602			 2018-06-17 19:40:34			28037			0			6990			9739			5829			564			238			848			152												709518			 2018-03-01 19:35:33			47496			11219			6357			13880			10376			630			880			1467			0


			740603			 2018-06-17 19:45:34			28028			0			6991			9731			5850			546			239			842			154												709519			 2018-03-01 19:40:33			47257			11272			6361			13632			10381			629			820			1469			0


			740604			 2018-06-17 19:50:34			27961			0			6997			9817			5947			284			227			858			154												709520			 2018-03-01 19:45:33			47138			11235			6366			13532			10397			587			870			1463			0


			740605			 2018-06-17 19:55:33			27961			0			6997			9817			5947			284			227			858			160												709521			 2018-03-01 19:50:33			46686			11234			6361			13050			10366			618			899			1465			0


			740606			 2018-06-17 20:00:34			27800			0			6990			9763			5869			283			214			850			162												709522			 2018-03-01 19:55:58			46042			11278			6361			12201			10371			793			879			1466			0


			740607			 2018-06-17 20:05:33			27789			0			6991			9810			5789			361			167			842			47												709523			 2018-03-01 20:00:39			46042			11278			6361			12201			10371			793			879			1466			0


			740608			 2018-06-17 20:10:34			27906			0			6982			9919			5829			496			125			851			47.900002												709524			 2018-03-01 20:09:24			46042			11278			6361			12201			10371			793			879			1466			0


			740609			 2018-06-17 20:15:33			27763			0			6985			9880			5861			374			124			860			48.799999												709525			 2018-03-01 20:13:22			46042			11278			6361			12201			10371			793			879			1466			0


			740610			 2018-06-17 20:20:33			27665			0			6988			9898			5831			287			123			858			48.799999												709526			 2018-03-01 20:16:14			46042			11278			6361			12201			10371			793			879			1466			0


			740611			 2018-06-17 20:25:40			27566			34			6989			9796			5775			307			123			862			50.900002												709527			 2018-03-01 20:23:08			45084			11255			6355			11272			10370			968			777			1437			0


			740612			 2018-06-17 20:30:34			27464			97			6976			9667			5727			336			124			859			52.700001												709528			 2018-03-01 20:26:01			44746			11274			6370			11078			10384			777			774			1439			0


			740613			 2018-06-17 20:35:34			27330			122			6987			9535			5691			333			124			860			8.6												709529			 2018-03-01 20:31:45			44545			11305			6366			10825			10403			778			778			1440			0


			740614			 2018-06-17 20:40:34			27298			145			6989			9485			5686			326			124			861			8.66												709530			 2018-03-01 20:36:40			44145			11227			6352			10392			10377			991			788			1436			0


			740615			 2018-06-17 20:45:33			27193			164			6982			9359			5704			316			124			861			8.71												709531			 2018-03-01 20:40:33			44145			11227			6352			10392			10377			991			788			1436			0


			740616			 2018-06-17 20:50:33			27089			186			6981			9217			5750			290			123			859			8.71												709532			 2018-03-01 20:45:33			43957			11219			6352			10292			10402			884			795			1436			0


			740617			 2018-06-17 20:55:33			27041			214			6987			9185			5707			290			123			854			8.8												709533			 2018-03-01 20:50:34			43543			11219			6361			9882			10455			789			825			1437			0


			740618			 2018-06-17 21:00:33			26925			235			6983			9100			5658			291			123			852			8.86												709534			 2018-03-01 20:55:33			43359			11237			6358			9507			10456			910			823			1434			0


			740619			 2018-06-17 21:05:34			26836			251			6978			8948			5710			291			122			856			1.3												709535			 2018-03-01 21:00:33			43106			11216			6361			9340			10450			830			809			1432			0


			740620			 2018-06-17 21:10:33			26863			257			6979			8938			5825			356			101			860			1.3												709536			 2018-03-01 21:05:33			42530			11243			6365			8984			10478			627			794			1434			0


			740621			 2018-06-17 21:15:33			26887			251			6971			8806			5982			403			83			857			1.3												709537			 2018-03-01 21:10:33			42322			11250			6356			8999			10457			835			592			1435			0


			740622			 2018-06-17 21:20:33			26617			245			6968			8610			6027			293			80			861			1.3												709538			 2018-03-01 21:15:33			42005			11233			6364			9037			10434			623			481			1437			0


			740623			 2018-06-17 21:25:33			26510			315			6980			8447			6112			184			78			861			1.3												709539			 2018-03-01 21:20:34			41461			11224			6371			8620			10438			485			486			1441			0


			740624			 2018-06-17 21:30:33			26213			345			6974			8209			5914			297			80			861			1.3												709540			 2018-03-01 21:25:33			41008			11262			6363			8081			10439			534			490			1441			0


			740625			 2018-06-17 21:35:34			26006			358			6969			8080			5839			298			79			860			0												709541			 2018-03-01 21:30:33			40743			11264			6358			7779			10415			599			488			1441			0


			740626			 2018-06-17 21:40:34			25707			371			6970			7894			5787			237			79			851			0												709542			 2018-03-01 21:35:33			40402			11249			6355			7506			10395			566			474			1440			0


			740627			 2018-06-17 21:45:35			25295			375			6969			7658			5679			175			80			840			0												709543			 2018-03-01 21:40:34			39975			11167			6357			7223			10383			411			466			1440			0


			740628			 2018-06-17 21:50:34			24991			388			6970			7452			5577			164			80			841			0												709544			 2018-03-01 21:45:33			39646			11072			6365			6984			10362			411			465			1444			0


			740629			 2018-06-17 21:55:33			24739			402			6968			7236			5611			83			79			842			0												709545			 2018-03-01 21:50:34			39114			10915			6371			6597			10341			411			464			1446			0


			740630			 2018-06-17 22:00:34			24374			418			6970			6932			5607			8			79			841			5.43												709546			 2018-03-01 21:55:33			38721			10605			6364			6507			10341			416			467			1445			0


			740631			 2018-06-17 22:05:34			24288			434			6968			6917			5553			0			77			844			0												709547			 2018-03-01 22:00:33			38253			10505			6359			6370			10354			412			465			1443			0


			740632			 2018-06-17 22:10:33			23927			448			6955			7040			5476			0			73			857			0												709548			 2018-03-01 22:05:35			37779			10592			6360			6334			10380			366			462			1443			0


			740633			 2018-06-17 22:15:34			23695			459			6950			6833			5517			0			73			848			0												709549			 2018-03-01 22:10:33			37370			10602			6366			6658			10355			145			445			1442			0


			740634			 2018-06-17 22:20:33			23433			495			6965			6417			5609			0			73			858			0												709550			 2018-03-01 22:15:33			36938			10477			6359			6906			10328			106			455			1442			0


			740635			 2018-06-17 22:25:33			23154			501			6966			6135			5612			0			73			853			0												709551			 2018-03-01 22:20:33			36722			10411			6352			6845			10354			107			455			1443			0


			740636			 2018-06-17 22:30:34			22894			493			6956			5892			5613			0			73			853			0.272												709552			 2018-03-01 22:25:34			36437			10381			6354			6615			10340			99			450			1443			0


			740637			 2018-06-17 22:35:34			22613			486			6951			5638			5603			0			73			847			0												709553			 2018-03-01 22:30:34			36102			10274			6353			6418			10311			103			448			1440			0


			740638			 2018-06-17 22:40:33			22434			488			6953			5458			5596			0			73			845			0												709554			 2018-03-01 22:35:34			35749			10215			6358			6144			10291			97			448			1441			0


			740639			 2018-06-17 22:45:34			22279			489			6956			5286			5610			0			74			842			0												709555			 2018-03-01 22:40:33			35630			10210			6363			6134			10281			0			449			1443			0


			740640			 2018-06-17 22:50:34			22176			481			6949			5189			5618			0			73			845			0												709556			 2018-03-01 22:45:33			35386			10199			6364			5899			10282			0			449			1442			0


			740641			 2018-06-17 22:55:34			21771			490			6956			4859			5529			0			73			843			0												709557			 2018-03-01 22:50:34			35126			10214			6364			5597			10311			0			448			1442			0


			740642			 2018-06-17 23:00:34			21771			490			6956			4859			5529			0			73			843			0												709558			 2018-03-01 22:55:33			34728			10165			6362			5252			10309			0			448			1442			0


			740643			 2018-06-17 23:05:34			21662			489			6942			4841			5447			0			73			850			0												709559			 2018-03-01 23:00:34			34260			10045			6361			4921			10250			0			448			1445			0


			740644			 2018-06-17 23:10:33			21622			483			6754			4960			5478			0			73			853			0												709560			 2018-03-01 23:05:33			33894			9832			6362			4299			10233			0			448			1443			0


			740645			 2018-06-17 23:15:34			21625			484			6620			4972			5606			0			72			852			0												709561			 2018-03-01 23:10:32			33613			9522			6359			3908			10226			0			449			1446			0


			740646			 2018-06-17 23:20:35			21588			491			6624			4867			5666			0			73			847			0												709562			 2018-03-01 23:15:33			33494			9307			6354			3509			10230			0			449			1443			0


			740647			 2018-06-17 23:25:34			21521			491			6630			4744			5729			0			72			835			0												709563			 2018-03-01 23:20:33			33573			9264			6356			3223			10232			0			445			1440			0


			740648			 2018-06-17 23:30:33			21361			416			6626			4803			5586			0			72			838			0												709564			 2018-03-01 23:25:34			33351			9303			6360			2941			10217			0			441			1439			0


			740649			 2018-06-17 23:35:33			21271			243			6617			4954			5510			0			74			852			0												709565			 2018-03-01 23:30:34			33282			9385			6365			2766			10236			0			441			1439			0


			740650			 2018-06-17 23:40:33			21191			244			6613			4948			5455			0			73			836			0												709566			 2018-03-01 23:35:33			33285			9407			6366			2748			10243			0			428			1442			0


			740651			 2018-06-17 23:45:34			21218			242			6612			4830			5605			0			73			834			0												709567			 2018-03-01 23:40:33			33274			9377			6365			2780			10231			0			428			1442			0


			740652			 2018-06-17 23:50:33			21247			242			6622			4812			5641			0			73			835			0												709568			 2018-03-01 23:45:33			33240			9341			6365			2771			10236			0			433			1443			0


			740653			 2018-06-17 23:55:33			21325			242			6624			4883			5641			0			74			839			0												709569			 2018-03-01 23:50:32			33242			9345			6364			2772			10234			0			434			1443			0








Summer model





																																																																																																																																																																								Largest tank vol required (m3) 			984


																																																																																																																														U (kW/m2K)=			1.4143						Max area =			60246.1081368507			m2									m=Q/Cps(T1s-T2s)												24 hr hot salt						salt density (kg/m3)			1680						(m)			(m3)						hot salt into hot tank = cold salt into reactor vessel


																																																																																																															Turbine thermal eff =			41%												Salt/Water Hex eff =			0.717						Thin (°C)			565			Tcin (°C)			230						Cps=			1.56			kJ/kg K						accumulation balance			0.00010			seconds/5 min interval			300			cubic dimensions			9.947			984.184121123						Salt-salt Hex effectiveness = 0.95


																																																																																																															Highest Flowrate			1169.5												log mean temp =			43.281			(°C)			Thout (°C)			290			Tcout (°C)			535						Max salt flow rqd =			9251.2175377774			kg/s												Largest salt displacement (m2)			736560.90


						Date			6/17/18																																																																																																									m=W(h1-h2)																																													CONSTANT			ACC = IN - OUT																					Well within thermal range of literature


						Units in MWe																																																																																																									Thermal Energy required 			Steam/water flowrate												Thermal energy			Hex area 																		Thermal energy			Flowrate hot salt out						Time						Hot salt			Hot salt mass 			Equivalent hot salt in hot tank 			Hot tank vol			Cold tank vol			Zero line						Thermal Energy required			Actual 


						 timestamp			 nuclear			 coal			 solar			 ccgt			 wind			 pumped			 hydro			 biomass			other			 total demand																																																						 timestamp			 ccgt			% change						 timestamp			 ccgt (MW)			fraction			to steam to power turbine (MW)			to turbines kg/s)												 required for hex from salt (MW)			required (m2)																		required from salt (MW)			tank (kg/s)									Hot salt in (kg/s)			accumulation (kg/s)			per interval(kg)			(kg)			required (m3)			required (m3)			for graph						from reactor (MWth)			MWth


						0:00			7066			438			0			5121			4734			0			124			678			3085			21246																																																						0:00			5121			0.2343292326						0:00			512.1			0.44			1249.02			1095.83												1742.01			28458.66																		1742.01			4060.64						0:00			6818.21684			2757.58			827273.10			1563834.00			931			53			0						2925.01502436			3078.9631835368


						0:05			7070			346			0			5133			4734			0			123			651			3086			21143																																																						0:05			5133			2.8833041107						0:05			513.3			0.44			1251.95			1098.40												1746.10			28525.35																		1746.10			4070.16									6818.21684			2748.06			824418.52			1560979.42			929			55			0


						0:10			7059			245			0			5281			4731			0			122			688			2908			21034																																																						0:10			5281			0.0568074228						0:10			528.1			0.45			1288.05			1130.07												1796.44			29347.82																		1796.44			4187.51									6818.21684			2630.71			789212.04			1525772.93			908			76			0


						0:15			7053			245			0			5284			4689			0			121			707			2896			20995																																																						0:15			5284			-1.4383043149						0:15			528.4			0.45			1288.78			1130.71												1797.46			29364.49																		1797.46			4189.89									6818.21684			2628.33			788498.39			1525059.29			908			76			0


						0:20			7058			244			0			5208			4604			0			120			726			2896			20856																																																						0:20			5208			-0.7680491551						0:20			520.8			0.45			1270.24			1114.44												1771.61			28942.14																		1771.61			4129.63									6818.21684			2688.59			806577.40			1543138.29			919			66			0


						0:25			7056			244			0			5168			4544			0			120			723			2894			20749																																																						0:25			5168			-0.8513931889						0:25			516.8			0.44			1260.49			1105.89												1758.00			28719.85																		1758.00			4097.91									6818.21684			2720.31			816092.66			1552653.56			924			60			0


						0:30			7052			244			0			5124			4535			0			122			753			2872			20702																																																						0:30			5124			0.9367681499						0:30			512.4			0.44			1249.76			1096.47												1743.04			28475.33																		1743.04			4063.02									6818.21684			2755.20			826559.46			1563120.35			930			54			0


						0:35			7057			241			0			5172			4516			0			121			779			2848			20734																																																						0:35			5172			-1.3147718484						0:35			517.2			0.44			1261.46			1106.74												1759.36			28742.08																		1759.36			4101.08									6818.21684			2717.14			815141.14			1551702.03			924			61			0


						0:40			7059			242			0			5104			4519			0			122			777			2833			20656																																																						0:40			5104			-1.6065830721						0:40			510.4			0.44			1244.88			1092.19												1736.23			28364.19																		1736.23			4047.16									6818.21684			2771.06			831317.09			1567877.98			933			51			0


						0:45			7038			242			0			5022			4577			0			122			772			2810			20583																																																						0:45			5022			1.1150935882						0:45			502.2			0.43			1224.88			1074.64												1708.34			27908.49																		1708.34			3982.14									6818.21684			2836.08			850823.38			1587384.28			945			39			0


						0:50			7016			243			0			5078			4529			0			122			774			2762			20524																																																						0:50			5078			0.8664828673						0:50			507.8			0.43			1238.54			1086.63												1727.39			28219.70																		1727.39			4026.54									6818.21684			2791.67			837502.01			1574062.91			937			47			0


						0:55			6997			243			0			5122			4550			0			122			782			2713			20529																																																						0:55			5122			2.8699726669						0:55			512.2			0.44			1249.27			1096.04												1742.35			28464.22																		1742.35			4061.43									6818.21684			2756.78			827035.22			1563596.11			931			54			0


						1:00			6965			243			0			5269			4586			0			122			784			2662			20631																																																						1:00			5269			0.5314101348						1:00			526.9			0.45			1285.12			1127.50												1792.36			29281.13																		1792.36			4177.99						1:00			6818.21684			2640.22			792066.62			1528627.51			910			74			0


						1:05			6940			245			0			5297			4569			0			118			781			2612			20562																																																						1:05			5297			0.1321502737						1:05			529.7			0.45			1291.95			1133.49												1801.88			29436.73																		1801.88			4200.20									6818.21684			2618.02			785405.93			1521966.82			906			78			0


						1:10			6922			243			0			5304			4617			0			107			781			2584			20558																																																						1:10			5304			2.6395173454						1:10			530.4			0.45			1293.66			1134.99												1804.27			29475.63																		1804.27			4205.75									6818.21684			2612.47			783740.76			1520301.65			905			79			0


						1:15			6899			243			0			5444			4611			0			107			777			2585			20666																																																						1:15			5444			-0.2387950037						1:15			544.4			0.47			1327.80			1164.95												1851.89			30253.65																		1851.89			4316.76									6818.21684			2501.46			750437.33			1486998.22			885			99			0


						1:20			6868			241			0			5431			4617			0			108			785			2585			20635																																																						1:20			5431			-1.3073098877						1:20			543.1			0.46			1324.63			1162.16												1847.47			30181.41																		1847.47			4306.45									6818.21684			2511.77			753529.79			1490090.68			887			97			0


						1:25			6852			242			0			5360			4636			0			108			779			2584			20561																																																						1:25			5360			-0.4104477612						1:25			536.0			0.46			1307.32			1146.97												1823.32			29786.84																		1823.32			4250.15									6818.21684			2568.06			770419.38			1506980.28			897			87			0


						1:30			6844			244			0			5338			4638			0			108			773			2583			20528																																																						1:30			5338			0.5432746347						1:30			533.8			0.46			1301.95			1142.26												1815.83			29664.58																		1815.83			4232.71									6818.21684			2585.51			775652.78			1512213.68			900			84			0


						1:35			6840			244			0			5367			4576			0			108			770			2583			20488																																																						1:35			5367			0.3540152786						1:35			536.7			0.46			1309.02			1148.47												1825.70			29825.74																		1825.70			4255.70									6818.21684			2562.51			768754.21			1505315.11			896			88			0


						1:40			6835			241			0			5386			4526			0			108			777			2600			20473																																																						1:40			5386			-0.9840326773						1:40			538.6			0.46			1313.66			1152.53												1832.16			29931.33																		1832.16			4270.77									6818.21684			2547.45			764234.46			1500795.36			893			91			0


						1:45			6834			241			0			5333			4524			0			108			776			2637			20453																																																						1:45			5333			-0.6562910182						1:45			533.3			0.46			1300.73			1141.19												1814.13			29636.80																		1814.13			4228.74									6818.21684			2589.47			776842.19			1513403.08			901			83			0


						1:50			6832			242			0			5298			4422			0			108			788			2650			20340																																																						1:50			5298			0						1:50			529.8			0.45			1292.20			1133.70												1802.22			29442.29																		1802.22			4200.99									6818.21684			2617.23			785168.05			1521728.94			906			78			0


						1:55			6832			242			0			5298			4422			0			108			788			2650			20340																																																						1:55			5298			0.302000755						1:55			529.8			0.45			1292.20			1133.70												1802.22			29442.29																		1802.22			4200.99									6818.21684			2617.23			785168.05			1521728.94			906			78			0


						2:00			6830			241			0.621			5314			4409			0			108			789			2649.379			20341																																																						2:00			5314			0.545728265						2:00			531.4			0.45			1296.10			1137.13												1807.67			29531.21																		1807.67			4213.68						2:00			6818.21684			2604.54			781361.94			1517922.84			904			81			0


						2:05			6837			241			0.712			5343			4406			0			108			782			2605.288			20323																																																						2:05			5343			3.0881527232						2:05			534.3			0.46			1303.17			1143.33												1817.53			29692.37																		1817.53			4236.67									6818.21684			2581.54			774463.37			1511024.27			899			85			0


						2:10			6836			241			0.712			5508			4379			0			108			785			2290.288			20148																																																						2:10			5508			1.397966594						2:10			550.8			0.47			1343.41			1178.64												1873.66			30609.31																		1873.66			4367.51									6818.21684			2450.71			735212.90			1471773.80			876			108			0


						2:15			6836			241			0.712			5585			4328			0			108			785			2235.288			20119																																																						2:15			5585			3.2229185318						2:15			558.5			0.48			1362.20			1195.12												1899.85			31037.22																		1899.85			4428.56									6818.21684			2389.65			716896.01			1453456.91			865			119			0


						2:20			6830			242			0.712			5765			4266			0			108			774			2211.288			20197																																																						2:20			5765			2.1335646141						2:20			576.5			0.49			1406.10			1233.64												1961.08			32037.53																		1961.08			4571.29									6818.21684			2246.92			674077.31			1410638.21			840			145			0


						2:25			6832			243			0.712			5888			4169			0			108			771			2185.288			20197																																																						2:25			5888			4.0591032609						2:25			588.8			0.50			1436.10			1259.96												2002.93			32721.07																		2002.93			4668.82									6818.21684			2149.39			644817.87			1381378.77			822			162			0


						2:30			6836			243			0.712			6127			4079			0			108			775			2161.288			20330																																																						2:30			6127			0.5385996409						2:30			612.7			0.52			1494.39			1311.10												2084.23			34049.25																		2084.23			4858.34									6818.21684			1959.88			587964.16			1324525.05			788			196			0


						2:35			6834			243			1.06			6160			4005			0			108			774			2134.94			20260																																																						2:35			6160			0.0811688312						2:35			616.0			0.53			1502.44			1318.16												2095.45			34232.64																		2095.45			4884.50									6818.21684			1933.71			580114.06			1316674.96			784			201			0


						2:40			6826			244			1.06			6165			3931			0			106			781			2118.94			20173																																																						2:40			6165			-0.600162206						2:40			616.5			0.53			1503.66			1319.23												2097.15			34260.42																		2097.15			4888.47									6818.21684			1929.75			578924.65			1315485.55			783			201			0


						2:45			6832			241			1.06			6128			3908			0			100			778			2117.94			20106																																																						2:45			6128			2.431462141						2:45			612.8			0.52			1494.63			1311.31												2084.57			34054.81																		2084.57			4859.13									6818.21684			1959.09			587726.27			1324287.17			788			196			0


						2:50			6838			243			1.06			6277			3873			0			101			772			2111.94			20217																																																						2:50			6277			-0.1752429505						2:50			627.7			0.54			1530.98			1343.20												2135.25			34882.84																		2135.25			4977.28									6818.21684			1840.94			552281.91			1288842.80			767			217			0


						2:55			6824			241			1.06			6266			3816			0			99			773			2087.94			20108																																																						2:55			6266			-1.0213852538						2:55			626.6			0.54			1528.29			1340.84												2131.51			34821.71																		2131.51			4968.55									6818.21684			1849.66			554898.61			1291459.50			769			216			0


						3:00			6832			242			1.06			6202			3765			0			100			771			2063.94			19977																																																						3:00			6202			-0.8868107062						3:00			620.2			0.53			1512.68			1327.15												2109.74			34466.04																		2109.74			4917.81						3:00			6818.21684			1900.41			570123.03			1306683.93			778			206			0


						3:05			6830			265			0.65			6147			3772			0			99			772			2037.35			19923																																																						3:05			6147			2.6191638197						3:05			614.7			0.53			1499.27			1315.38												2091.03			34160.39																		2091.03			4874.20									6818.21684			1944.02			583206.52			1319767.42			786			199			0


						3:10			6834			310			0.65			6308			3807			0			97			772			2027.35			20156																																																						3:10			6308			0.1743817375						3:10			630.8			0.54			1538.54			1349.83												2145.80			35055.11																		2145.80			5001.86									6818.21684			1816.36			544907.58			1281468.47			763			221			0


						3:15			6834			334			0.65			6319			3878			0			97			764			2052.35			20279																																																						3:15			6319			-1.7249564805						3:15			631.9			0.54			1541.22			1352.18												2149.54			35116.24																		2149.54			5010.58									6818.21684			1807.64			542290.88			1278851.77			761			223			0


						3:20			6843			336			0.65			6210			3896			0			97			761			2076.35			20220																																																						3:20			6210			-1.4492753623						3:20			621.0			0.53			1514.63			1328.86												2112.46			34510.50																		2112.46			4924.15									6818.21684			1894.07			568219.98			1304780.87			777			208			0


						3:25			6843			340			0.65			6120			3848			0			98			772			2101.35			20123																																																						3:25			6120			-1.2581699346						3:25			612.0			0.52			1492.68			1309.60												2081.85			34010.35																		2081.85			4852.79									6818.21684			1965.43			589629.33			1326190.22			789			195			0


						3:30			6832			335			0.65			6043			3825			0			97			772			2127.35			20032																																																						3:30			6043			-2.0685090187						3:30			604.3			0.52			1473.90			1293.12												2055.65			33582.44																		2055.65			4791.73									6818.21684			2026.49			607946.21			1344507.11			800			184			0


						3:35			6830			328			1.91			5918			3815			0			97			770			2151.09			19911																																																						3:35			5918			-1.3011152416						3:35			591.8			0.51			1443.41			1266.38												2013.13			32887.78																		2013.13			4692.61									6818.21684			2125.60			637681.42			1374242.32			818			166			0


						3:40			6843			288			1.89			5841			3820			0			97			769			2177.11			19837																																																						3:40			5841			-1.5237116932						3:40			584.1			0.50			1424.63			1249.90												1986.94			32459.88																		1986.94			4631.56									6818.21684			2186.66			655998.31			1392559.20			829			155			0


						3:45			6834			256			1.41			5752			3824			0			97			763			2194.59			19722																																																						3:45			5752			-1.4082058414						3:45			575.2			0.49			1402.93			1230.85												1956.66			31965.28																		1956.66			4560.98									6818.21684			2257.23			677169.78			1413730.67			842			143			0


						3:50			6829			234			1.41			5671			3883			0			97			763			2176.59			19655																																																						3:50			5671			-1.5517545406						3:50			567.1			0.48			1383.17			1213.52												1929.11			31515.14																		1929.11			4496.76									6818.21684			2321.46			696438.19			1432999.09			853			131			0


						3:55			6832			242			1.41			5583			3931			0			97			769			2149.59			19605																																																						3:55			5583			-1.020956475						3:55			558.3			0.48			1361.71			1194.69												1899.17			31026.11																		1899.17			4426.98									6818.21684			2391.24			717371.78			1453932.67			865			119			0


						4:00			6837			243			1.41			5526			3906			0			97			783			2125.59			19519																																																						4:00			5526			-0.5247918929						4:00			552.6			0.47			1347.80			1182.49												1879.78			30709.34																		1879.78			4381.78						4:00			6818.21684			2436.44			730931.03			1467491.93			874			111			0


						4:05			6835			241			6.26			5497			3871			0			97			784			2095.74			19427																																																						4:05			5497			1.2734218665						4:05			549.7			0.47			1340.73			1176.29												1869.92			30548.18																		1869.92			4358.78									6818.21684			2459.43			737829.60			1474390.49			878			107			0


						4:10			6833			243			6.9			5567			3848			0			98			774			2091.1			19461																																																						4:10			5567			1.7783366265						4:10			556.7			0.48			1357.80			1191.27												1893.73			30937.19																		1893.73			4414.29									6818.21684			2403.93			721177.88			1457738.78			868			117			0


						4:15			6832			241			6.93			5666			3814			0			98			779			2115.07			19552																																																						4:15			5666			-0.1941404871						4:15			566.6			0.48			1381.95			1212.45												1927.41			31487.36																		1927.41			4492.79									6818.21684			2325.43			697627.60			1434188.49			854			131			0


						4:20			6829			243			6.93			5655			3789			0			98			773			2140.07			19534																																																						4:20			5655			0.0884173298						4:20			565.5			0.48			1379.27			1210.10												1923.67			31426.23																		1923.67			4484.07									6818.21684			2334.15			700244.30			1436805.19			855			129			0


						4:25			6828			245			7.58			5660			3761			0			99			780			2164.42			19545																																																						4:25			5660			0.0706713781						4:25			566.0			0.48			1380.49			1211.17												1925.37			31454.01																		1925.37			4488.03									6818.21684			2330.18			699054.89			1435615.78			855			130			0


						4:30			6845			243			7.54			5664			3759			0			98			787			2193.46			19597																																																						4:30			5664			-0.1235875706						4:30			566.4			0.48			1381.46			1212.02												1926.73			31476.24																		1926.73			4491.21									6818.21684			2327.01			698103.36			1434664.26			854			130			0


						4:35			6846			242			38.299999			5657			3738			0			98			772			2187.700001			19579																																																						4:35			5657			0.989923988						4:35			565.7			0.48			1379.76			1210.52												1924.35			31437.34																		1924.35			4485.66									6818.21684			2332.56			699768.53			1436329.43			855			129			0


						4:40			6839			242			39.299999			5713			3667			0			99			771			2219.700001			19590																																																						4:40			5713			0.9802205496						4:40			571.3			0.49			1393.41			1222.51												1943.40			31748.55																		1943.40			4530.06									6818.21684			2288.16			686447.16			1423008.06			847			137			0


						4:45			6845			242			39.5			5769			3602			0			101			772			2267.5			19638																																																						4:45			5769			-0.2426763737						4:45			576.9			0.49			1407.07			1234.49												1962.45			32059.75																		1962.45			4574.46									6818.21684			2243.75			673125.79			1409686.68			839			145			0


						4:50			6840			241			39.5			5755			3598			0			101			773			2317.5			19665																																																						4:50			5755			-0.5212858384						4:50			575.5			0.49			1403.66			1231.50												1957.68			31981.95																		1957.68			4563.36									6818.21684			2254.85			676456.13			1413017.03			841			143			0


						4:55			6843			242			43			5725			3624			0			101			777			2355			19710																																																						4:55			5725			0.1746724891						4:55			572.5			0.49			1396.34			1225.08												1947.48			31815.24																		1947.48			4539.57									6818.21684			2278.64			683592.58			1420153.48			845			139			0


						5:00			6844			242			44.099998			5735			3622			0			101			771			2358.900002			19718																																																						5:00			5735			1.7088055798						5:00			573.5			0.49			1398.78			1227.22												1950.88			31870.81																		1950.88			4547.50						5:00			6818.21684			2270.71			681213.76			1417774.66			844			140			0


						5:05			6843			241			116			5833			3602			0			101			771			2286			19793																																																						5:05			5833			3.274472827						5:05			583.3			0.50			1422.68			1248.19												1984.22			32415.42																		1984.22			4625.21									6818.21684			2193.00			657901.36			1394462.26			830			154			0


						5:10			6848			242			120			6024			3551			0			101			772			2292			19950																																																						5:10			6024			2.390438247						5:10			602.4			0.52			1469.27			1289.06												2049.19			33476.85																		2049.19			4776.66									6818.21684			2041.55			612465.97			1349026.86			803			181			0


						5:15			6846			244			121			6168			3503			0			101			775			2317			20075																																																						5:15			6168			0.7457846952						5:15			616.8			0.53			1504.39			1319.87												2098.17			34277.10																		2098.17			4890.85									6818.21684			1927.37			578211.01			1314771.90			783			202			0


						5:20			6846			272			121			6214			3520			0			99			694			2342			20108																																																						5:20			6214			0.8850981654						5:20			621.4			0.53			1515.61			1329.72												2113.82			34532.73																		2113.82			4927.32									6818.21684			1890.89			567268.45			1303829.35			776			208			0


						5:25			6888			318			130			6269			3490			0			99			657			2343			20194																																																						5:25			6269			0						5:25			626.9			0.54			1529.02			1341.48												2132.53			34838.38																		2132.53			4970.93									6818.21684			1847.28			554184.96			1290745.86			768			216			0


						5:30			6888			318			134			6269			3490			0			99			657			2339			20194																																																						5:30			6269			0.4466422077						5:30			626.9			0.54			1529.02			1341.48												2132.53			34838.38																		2132.53			4970.93									6818.21684			1847.28			554184.96			1290745.86			768			216			0


						5:35			6906			332			277			6297			3474			0			100			658			2197			20241																																																						5:35			6297			0.3493727172						5:35			629.7			0.54			1535.85			1347.48												2142.06			34993.98																		2142.06			4993.14									6818.21684			1825.08			547524.27			1284085.17			764			220			0


						5:40			6936			333			281			6319			3491			0			100			655			2191			20306																																																						5:40			6319			0.3639816427						5:40			631.9			0.54			1541.22			1352.18												2149.54			35116.24																		2149.54			5010.58									6818.21684			1807.64			542290.88			1278851.77			761			223			0


						5:45			6965			322			283			6342			3488			0			100			656			2189			20345																																																						5:45			6342			0.5834121728						5:45			634.2			0.54			1546.83			1357.11												2157.36			35244.06																		2157.36			5028.82									6818.21684			1789.40			536819.60			1273380.50			758			226			0


						5:50			6981			282			283			6379			3444			0			100			656			2189			20314																																																						5:50			6379			2.6179651983						5:50			637.9			0.55			1555.85			1365.02												2169.95			35449.67																		2169.95			5058.16									6818.21684			1760.06			528017.98			1264578.87			753			232			0


						5:55			7006			256			294			6546			3383			0			99			656			2169			20409																																																						5:55			6546			2.8719828903						5:55			654.6			0.56			1596.59			1400.76												2226.76			36377.73																		2226.76			5190.58									6818.21684			1627.64			488291.74			1224852.64			729			255			0


						6:00			7034			227			298			6734			3333			0			99			656			2142			20523																																																						6:00			6734			1.5741015741						6:00			673.4			0.58			1642.44			1440.99												2290.71			37422.50																		2290.71			5339.65						6:00			6818.21684			1478.57			443569.99			1180130.89			702			282			0


						6:05			7059			234			546			6840			3294			0			105			656			1877			20611																																																						6:05			6840			0.6725146199						6:05			684.0			0.58			1668.29			1463.67												2326.77			38011.57																		2326.77			5423.70									6818.21684			1394.52			418354.54			1154915.43			687			297			0


						6:10			7054			242			549			6886			3280			0			116			657			2053			20837																																																						6:10			6886			2.0766773163						6:10			688.6			0.59			1679.51			1473.51												2342.42			38267.20																		2342.42			5460.18									6818.21684			1358.04			407411.98			1143972.88			681			303			0


						6:15			7065			242			556			7029			3322			0			116			656			2091			21077																																																						6:15			7029			1.5791720017						6:15			702.9			0.60			1714.39			1504.11												2391.06			39061.88																		2391.06			5573.57									6818.21684			1244.65			373394.90			1109955.80			661			324			0


						6:20			7068			241			556			7140			3419			0			116			656			2116			21312																																																						6:20			7140			2.7731092437						6:20			714.0			0.61			1741.46			1527.87												2428.82			39678.74																		2428.82			5661.58									6818.21684			1156.63			346990.04			1083550.94			645			339			0


						6:25			7074			241			566			7338			3464			0			115			656			2116			21570																																																						6:25			7338			1.7579721995						6:25			733.8			0.63			1789.76			1570.24												2496.17			40779.07																		2496.17			5818.59									6818.21684			999.63			299889.47			1036450.37			617			367			0


						6:30			7071			242			915			7467			3447			0			115			656			1744			21657																																																						6:30			7467			-0.3348064819						6:30			746.7			0.64			1821.22			1597.84												2540.06			41495.96																		2540.06			5920.87									6818.21684			897.34			269202.74			1005763.63			599			386			0


						6:35			7074			242			922			7442			3414			0			115			656			1722			21587																																																						6:35			7442			-1.2765385649						6:35			744.2			0.64			1815.12			1592.49												2531.55			41357.03																		2531.55			5901.05									6818.21684			917.17			275149.78			1011710.68			602			382			0


						6:40			7073			243			922			7347			3374			0			116			657			1721			21453																																																						6:40			7347			-0.8302708589						6:40			734.7			0.63			1791.95			1572.16												2499.23			40829.09																		2499.23			5825.72									6818.21684			992.50			297748.54			1034309.43			616			369			0


						6:45			7069			244			922			7286			3337			0			116			655			1721			21350																																																						6:45			7286			-1.5371946198						6:45			728.6			0.62			1777.07			1559.11												2478.48			40490.10																		2478.48			5777.35									6818.21684			1040.86			312259.32			1048820.21			624			360			0


						6:50			7066			244			926			7174			3274			0			116			656			1717			21173																																																						6:50			7174			-0.4739336493						6:50			717.4			0.61			1749.76			1535.14												2440.39			39867.69																		2440.39			5688.54									6818.21684			1129.67			338902.06			1075462.96			640			344			0


						6:55			7074			242			927			7140			3227			57			116			657			1715			21155																																																						6:55			7140			0.7703081232						6:55			714.0			0.61			1741.46			1527.87												2428.82			39678.74																		2428.82			5661.58									6818.21684			1156.63			346990.04			1083550.94			645			339			0


						7:00			7075			241			1300			7195			3255			199			116			656			1359			21396																																																						7:00			7195			0.6949270327						7:00			719.5			0.62			1754.88			1539.64												2447.53			39984.39																		2447.53			5705.20						7:00			6818.21684			1113.02			333906.55			1070467.44			637			347			0


						7:05			7067			238			1310			7245			3320			201			115			656			1600			21752																																																						7:05			7245			1.7943409248						7:05			724.5			0.62			1767.07			1550.34												2464.54			40262.25																		2464.54			5744.84									6818.21684			1073.37			322012.47			1058573.36			630			354			0


						7:10			7074			238			1310			7375			3330			329			115			656			1611			22038																																																						7:10			7375			1.3966101695						7:10			737.5			0.63			1798.78			1578.15												2508.76			40984.69																		2508.76			5847.92									6818.21684			970.29			291087.85			1027648.75			612			373			0


						7:15			7081			243			1310			7478			3271			503			116			656			1586			22244																																																						7:15			7478			2.1529820808						7:15			747.8			0.64			1823.90			1600.20												2543.80			41557.09																		2543.80			5929.60									6818.21684			888.62			266586.04			1003146.94			597			387			0


						7:20			7073			243			1320			7639			3256			597			115			656			1553			22452																																																						7:20			7639			2.8537766723						7:20			763.9			0.65			1863.17			1634.65												2598.56			42451.81																		2598.56			6057.26									6818.21684			760.96			228287.09			964847.99			574			410			0


						7:25			7067			243			1320			7857			3228			581			113			674			1530			22613																																																						7:25			7857			2.5582283314						7:25			785.7			0.67			1916.34			1681.30												2672.72			43663.28																		2672.72			6230.12									6818.21684			588.10			176428.89			912989.79			543			441			0


						7:30			7074			241			1660			8058			3038			544			112			709			1162			22598																																																						7:30			8058			2.0228344502						7:30			805.8			0.69			1965.37			1724.31												2741.10			44780.29																		2741.10			6389.50									6818.21684			428.72			128614.68			865175.58			515			469			0


						7:35			7074			240			1690			8221			3000			547			115			721			1122			22730																																																						7:35			8221			4.0141102056						7:35			822.1			0.70			2005.12			1759.19												2796.54			45686.12																		2796.54			6518.75									6818.21684			299.47			89839.97			826400.87			492			492			0


						7:40			7069			239			1690			8551			3028			513			117			722			1116			23045																																																						7:40			8551			2.4441585779						7:40			855.1			0.73			2085.61			1829.80												2908.80			47520.01																		2908.80			6780.42									6818.21684			37.80			11339.03			747899.92			445			539			0


						7:45			7072			240			1690			8760			3026			510			119			720			1090			23227																																																						7:45			8760			-0.3538812785						7:45			876.0			0.75			2136.59			1874.53												2979.90			48681.48																		2979.90			6946.14									6818.21684			-127.93			-38378.24			698182.66			416			569			0


						7:50			7078			244			1710			8729			2996			520			128			720			1046			23171																																																						7:50			8729			1.5580249742						7:50			872.9			0.75			2129.02			1867.89												2969.35			48509.20																		2969.35			6921.56									6818.21684			-103.35			-31003.91			705556.99			420			564			0


						7:55			7076			243			1720			8865			2980			559			141			721			1008			23313																																																						7:55			8865			3.4066553864						7:55			886.5			0.76			2162.20			1897.00												3015.61			49264.99																		3015.61			7029.40									6818.21684			-211.19			-63355.81			673205.08			401			584			0


						8:00			7080			244			2200			9167			2979			508			206			721			751			23856																																																						8:00			9167			0						8:00			916.7			0.78			2235.85			1961.62												3118.35			50943.28																		3118.35			7268.87						8:00			6818.21684			-450.65			-135196.07			601364.82			358			626			0


						8:05			7080			244			2210			9167			2979			508			206			721			741			23856																																																						8:05			9167			1.5490345806						8:05			916.7			0.78			2235.85			1961.62												3118.35			50943.28																		3118.35			7268.87									6818.21684			-450.65			-135196.07			601364.82			358			626			0


						8:10			7078			244			2220			9309			2905			507			211			721			762			23957																																																						8:10			9309			1.5468901063						8:10			930.9			0.80			2270.49			1992.01												3166.65			51732.41																		3166.65			7381.47									6818.21684			-563.25			-168975.27			567585.63			338			646			0


						8:15			7071			244			2220			9453			2871			508			211			721			763			24062																																																						8:15			9453			0.2962022638						8:15			945.3			0.81			2305.61			2022.82												3215.63			52532.65																		3215.63			7495.65									6818.21684			-677.43			-203230.23			533330.67			317			667			0


						8:20			7070			243			2260			9481			2936			508			209			721			715			24143																																																						8:20			9481			0.379706782						8:20			948.1			0.81			2312.44			2028.81												3225.16			52688.25																		3225.16			7517.85									6818.21684			-699.64			-209890.91			526669.98			313			671			0


						8:25			7073			242			2290			9517			2971			508			210			720			655			24186																																																						8:25			9517			0.8511085426						8:25			951.7			0.81			2321.22			2036.51												3237.41			52888.31																		3237.41			7546.40									6818.21684			-728.18			-218454.65			518106.24			308			676			0


						8:30			7072			244			2760			9598			2928			542			217			720			135			24216																																																						8:30			9598			1.2502604709						8:30			959.8			0.82			2340.98			2053.85												3264.96			53338.45																		3264.96			7610.63									6818.21684			-792.41			-237723.07			498837.83			297			687			0


						8:35			7062			242			2770			9718			2889			595			223			720			85			24304																																																						8:35			9718			1.5641078411						8:35			971.8			0.83			2370.24			2079.53												3305.78			54005.32																		3305.78			7705.78									6818.21684			-887.56			-266268.86			470292.03			280			704			0


						8:40			7063			242			2770			9870			2858			574			230			720			83			24410																																																						8:40			9870			1.4792299899						8:40			987.0			0.84			2407.32			2112.05												3357.49			54850.02																		3357.49			7826.31									6818.21684			-1008.09			-302426.88			434134.02			258			726			0


						8:45			7066			243			2770			10016			2872			508			229			721			84			24509																																																						8:45			10016			0.2995207668						8:45			1001.6			0.86			2442.93			2143.29												3407.15			55661.38																		3407.15			7942.08									6818.21684			-1123.86			-337157.60			399403.30			238			746			0


						8:50			7072			242			2810			10046			2890			566			231			720			43			24620																																																						8:50			10046			0.4778021103						8:50			1004.6			0.86			2450.24			2149.71												3417.36			55828.10																		3417.36			7965.86									6818.21684			-1147.65			-344294.05			392266.85			233			751			0


						8:55			7063			243			2830			10094			2911			609			226			721			7			24704																																																						8:55			10094			1.3275212998						8:55			1009.4			0.86			2461.95			2159.99												3433.68			56094.85																		3433.68			8003.92									6818.21684			-1185.71			-355712.37			380848.53			227			758			0


						9:00			7061			244			3010			10228			2955			550			219			722			-189			24800																																																						9:00			10228			-0.0684395776						9:00			1022.8			0.87			2494.63			2188.66												3479.27			56839.52																		3479.27			8110.18						9:00			6818.21684			-1291.96			-387588.51			348972.39			208			777			0


						9:05			7072			238			3030			10221			2953			509			213			721			101			25058																																																						9:05			10221			0.2054593484						9:05			1022.1			0.87			2492.93			2187.16												3476.89			56800.62																		3476.89			8104.63									6818.21684			-1286.41			-385923.34			350637.56			209			776			0


						9:10			7072			241			3030			10242			2956			573			211			721			141			25187																																																						9:10			10242			-0.9861355204						9:10			1024.2			0.88			2498.05			2191.66												3484.03			56917.32																		3484.03			8121.28									6818.21684			-1303.06			-390918.85			345642.04			206			778			0


						9:15			7060			242			3030			10141			2958			576			212			721			140			25080																																																						9:15			10141			-1.7059461592						9:15			1014.1			0.87			2473.41			2170.04												3449.67			56356.04																		3449.67			8041.19									6818.21684			-1222.98			-366892.80			369668.09			220			764			0


						9:20			7053			243			3080			9968			3026			780			212			721			91			25174																																																						9:20			9968			2.4177367576						9:20			996.8			0.85			2431.22			2133.02												3390.82			55394.63																		3390.82			7904.01									6818.21684			-1085.80			-325739.28			410821.62			245			740			0


						9:25			7063			243			3110			10209			3060			632			211			725			59			25312																																																						9:25			10209			0.3036536389						9:25			1020.9			0.87			2490.00			2184.59												3472.80			56733.93																		3472.80			8095.11									6818.21684			-1276.90			-383068.76			353492.14			210			774			0


						9:30			7065			244			3430			10240			3076			592			205			736			-262			25326																																																						9:30			10240			-1.26953125						9:30			1024.0			0.88			2497.56			2191.23												3483.35			56906.20																		3483.35			8119.69									6818.21684			-1301.48			-390443.09			346117.81			206			778			0


						9:35			7071			244			3450			10110			3080			611			194			722			-283			25199																																																						9:35			10110			0.8011869436						9:35			1011.0			0.86			2465.85			2163.41												3439.13			56183.76																		3439.13			8016.61									6818.21684			-1198.39			-359518.47			377042.42			224			760			0


						9:40			7070			243			3460			10191			3024			691			195			721			-292			25303																																																						9:40			10191			0.7065057404						9:40			1019.1			0.87			2485.61			2180.74												3466.68			56633.90																		3466.68			8080.84									6818.21684			-1262.62			-378786.89			357774.01			213			771			0


						9:45			7060			244			3460			10263			2950			832			195			721			-293			25432																																																						9:45			10263			1.4810484264						9:45			1026.3			0.88			2503.17			2196.15												3491.17			57034.02																		3491.17			8137.93									6818.21684			-1319.71			-395914.37			340646.53			203			781			0


						9:50			7072			243			3540			10415			2922			774			194			720			-374			25506																																																						9:50			10415			0.8641382621						9:50			1041.5			0.89			2540.24			2228.68												3542.88			57878.72																		3542.88			8258.46									6818.21684			-1440.24			-432072.38			304488.52			181			803			0


						9:55			7075			243			3560			10505			2906			793			191			721			-412			25582																																																						9:55			10505			0.8472156116						9:55			1050.5			0.90			2562.20			2247.93												3573.49			58378.87																		3573.49			8329.82									6818.21684			-1511.61			-453481.73			283079.17			168			816			0


						10:00			7069			244			3690			10594			2869			855			190			719			-570			25660																																																						10:00			10594			0.5474797055						10:00			1059.4			0.91			2583.90			2266.98												3603.77			58873.47																		3603.77			8400.39						10:00			6818.21684			-1582.18			-474653.19			261907.70			156			828			0


						10:05			7082			245			3730			10652			2884			789			190			719			-614			25677																																																						10:05			10652			1.2955313556						10:05			1065.2			0.91			2598.05			2279.39												3623.50			59195.79																		3623.50			8446.38									6818.21684			-1628.17			-488450.33			248110.57			148			837			0


						10:10			7076			244			3730			10790			2912			749			191			720			-562			25850																																																						10:10			10790			0						10:10			1079.0			0.92			2631.71			2308.92												3670.44			59962.69																		3670.44			8555.81									6818.21684			-1737.59			-521278.00			215282.90			128			856			0


						10:15			7076			244			3730			10790			2912			749			191			720			-562			25850																																																						10:15			10790			1.5384615385						10:15			1079.0			0.92			2631.71			2308.92												3670.44			59962.69																		3670.44			8555.81									6818.21684			-1737.59			-521278.00			215282.90			128			856			0


						10:20			7082			243			3810			10956			2886			695			190			719			-651			25930																																																						10:20			10956			0						10:20			1095.6			0.94			2672.20			2344.44												3726.91			60885.19																		3726.91			8687.44									6818.21684			-1869.22			-560766.35			175794.54			105			880			0


						10:25			7082			243			3840			10956			2886			695			190			719			-681			25930																																																						10:25			10956			1.8437385907						10:25			1095.6			0.94			2672.20			2344.44												3726.91			60885.19																		3726.91			8687.44									6818.21684			-1869.22			-560766.35			175794.54			105			880			0


						10:30			7085			244			3830			11158			2852			670			190			714			-697			26046																																																						10:30			11158			-0.3674493637						10:30			1115.8			0.95			2721.46			2387.67												3795.63			62007.76																		3795.63			8847.61									6818.21684			-2029.39			-608818.45			127742.45			76			908			0


						10:35			7083			247			3850			11117			2863			670			176			714			-728			25992																																																						10:35			11117			-0.2968426734						10:35			1111.7			0.95			2711.46			2378.89												3781.68			61779.91																		3781.68			8815.10									6818.21684			-1996.88			-599065.30			137495.60			82			902			0


						10:40			7088			244			3850			11084			2946			670			172			713			-728			26039																																																						10:40			11084			0.126308192						10:40			1108.4			0.95			2703.41			2371.83												3770.45			61596.52																		3770.45			8788.93									6818.21684			-1970.72			-591215.20			145345.69			87			898			0


						10:45			7086			253			3850			11098			2990			678			172			717			-729			26115																																																						10:45			11098			-0.1261488556						10:45			1109.8			0.95			2706.83			2374.83												3775.22			61674.32																		3775.22			8800.04									6818.21684			-1981.82			-594545.55			142015.35			85			900			0


						10:50			7079			238			3900			11084			3043			733			172			720			-778			26191																																																						10:50			11084			0.7939372068						10:50			1108.4			0.95			2703.41			2371.83												3770.45			61596.52																		3770.45			8788.93									6818.21684			-1970.72			-591215.20			145345.69			87			898			0


						10:55			7073			174			3900			11172			3060			726			173			721			-777			26222																																																						10:55			11172			0.22377372						10:55			1117.2			0.96			2724.88			2390.66												3800.39			62085.56																		3800.39			8858.71									6818.21684			-2040.50			-612148.79			124412.11			74			910			0


						11:00			7075			67			3820			11197			3050			757			165			721			-699			26153																																																						11:00			11197			1.0091988926						11:00			1119.7			0.96			2730.98			2396.01												3808.89			62224.49																		3808.89			8878.54						11:00			6818.21684			-2060.32			-618095.83			118465.06			71			914			0


						11:05			7081			0			3840			11310			3031			833			151			718			-714			26250																																																						11:05			11310			0.7692307692						11:05			1131.0			0.97			2758.54			2420.19												3847.33			62852.46																		3847.33			8968.14									6818.21684			-2149.92			-644976.46			91584.44			55			930			0


						11:10			7081			0			3860			11397			3059			703			151			719			-714			26256																																																						11:10			11397			0.3860665087						11:10			1139.7			0.97			2779.76			2438.81												3876.93			63335.94																		3876.93			9037.12									6818.21684			-2218.91			-665672.16			70888.73			42			942			0


						11:15			7069			0			3860			11441			3060			672			151			721			-712			26262																																																						11:15			11441			0.6817585875						11:15			1144.1			0.98			2790.49			2448.23												3891.89			63580.46																		3891.89			9072.01									6818.21684			-2253.80			-676138.96			60421.94			36			948			0


						11:20			7078			0			3880			11519			3064			643			151			721			-732			26324																																																						11:20			11519			-0.2778018925						11:20			1151.9			0.98			2809.51			2464.92												3918.43			64013.92																		3918.43			9133.86									6818.21684			-2315.65			-694693.72			41867.17			25			959			0


						11:25			7075			0			3880			11487			3115			650			151			720			-731			26347																																																						11:25			11487			0.3308087403						11:25			1148.7			0.98			2801.71			2458.07												3907.54			63836.09																		3907.54			9108.49									6818.21684			-2290.27			-687081.51			49479.38			29			955			0


						11:30			7078			0			3710			11525			3143			635			151			720			-577			26385																																																						11:30			11525			-0.0867678959						11:30			1152.5			0.99			2810.98			2466.20												3920.47			64047.26																		3920.47			9138.62									6818.21684			-2320.40			-696121.01			40439.88			24			960			0


						11:35			7077			0			3730			11515			3172			648			151			721			-620			26394																																																						11:35			11515			0.842379505						11:35			1151.5			0.98			2808.54			2464.06												3917.07			63991.69																		3917.07			9130.69									6818.21684			-2312.47			-693742.20			42818.70			25			959			0


						11:40			7080			0			3730			11612			3189			623			151			720			-620			26485																																																						11:40			11612			0.4736479504						11:40			1161.2			0.99			2832.20			2484.82												3950.06			64530.75																		3950.06			9207.61									6818.21684			-2389.39			-716816.72			19744.18			12			972			0


						11:45			7075			0			3730			11667			3233			597			151			713			-621			26545																																																						11:45			11667			-1.019970858						11:45			1166.7			1.00			2845.61			2496.59												3968.77			64836.39																		3968.77			9251.22									6818.21684			-2433.00			-729900.21			6660.69			4			980			0


						11:50			7085			0			3740			11548			3261			601			142			717			-631			26463																																																						11:50			11548			-0.4156563907						11:50			1154.8			0.99			2816.59			2471.12												3928.29			64175.08																		3928.29			9156.86									6818.21684			-2338.64			-701592.29			34968.60			21			963			0


						11:55			7081			0			3740			11500			3278			604			108			719			-631			26399																																																						11:55			11500			-1.2869565217						11:55			1150.0			0.98			2804.88			2460.85												3911.96			63908.33																		3911.96			9118.80									6818.21684			-2300.58			-690173.97			46386.92			28			957			0


						12:00			7075			0			3590			11352			3317			647			95			719			-485			26310																																																						12:00			11352			-1.61205074						12:00			1135.2			0.97			2768.78			2429.18												3861.62			63085.86																		3861.62			9001.44						12:00			6818.21684			-2183.22			-654967.49			81593.41			49			936			0


						12:05			7073			0			3580			11169			3291			966			87			718			-606			26278																																																						12:05			11169			2.3547318471						12:05			1116.9			0.96			2724.15			2390.02												3799.37			62068.88																		3799.37			8856.33									6818.21684			-2038.12			-611435.15			125125.75			74			910			0


						12:10			7081			0			3600			11432			3280			693			86			717			-620			26269																																																						12:10			11432			0.244926522						12:10			1143.2			0.98			2788.29			2446.30												3888.83			63530.44																		3888.83			9064.88									6818.21684			-2246.66			-673998.02			62562.88			37			947			0


						12:15			7077			0			3600			11460			3320			610			86			718			-617			26254																																																						12:15			11460			-0.6108202443						12:15			1146.0			0.98			2795.12			2452.29												3898.36			63686.04																		3898.36			9087.08									6818.21684			-2268.86			-680658.71			55902.19			33			951			0


						12:20			7075			0			3590			11390			3381			564			86			714			-608			26192																																																						12:20			11390			-1.5891132572						12:20			1139.0			0.97			2778.05			2437.31												3874.55			63297.04																		3874.55			9031.57									6818.21684			-2213.36			-664006.99			72553.90			43			941			0


						12:25			7078			0			3590			11209			3493			560			85			704			-609			26110																																																						12:25			11209			-2.00731555						12:25			1120.9			0.96			2733.90			2398.58												3812.97			62291.17																		3812.97			8888.05									6818.21684			-2069.83			-620950.41			115610.48			69			915			0


						12:30			7077			0			3440			10984			3582			494			85			714			-457			25919																																																						12:30			10984			-2.5400582666						12:30			1098.4			0.94			2679.02			2350.43												3736.44			61040.79																		3736.44			8709.64									6818.21684			-1891.42			-567427.04			169133.86			101			884			0


						12:35			7072			0			3450			10705			3648			537			85			720			-452			25765																																																						12:35			10705			-0.7379729099						12:35			1070.5			0.92			2610.98			2290.73												3641.53			59490.32																		3641.53			8488.41									6818.21684			-1670.19			-501058.06			235502.84			140			844			0


						12:40			7061			0			3450			10626			3666			545			85			720			-422			25731																																																						12:40			10626			0.0941087898						12:40			1062.6			0.91			2591.71			2273.83												3614.65			59051.30																		3614.65			8425.77									6818.21684			-1607.55			-482265.41			254295.49			151			833			0


						12:45			7060			0			3450			10636			3678			512			84			720			-398			25742																																																						12:45			10636			-0.4042873261						12:45			1063.6			0.91			2594.15			2275.97												3618.06			59106.87																		3618.06			8433.70									6818.21684			-1615.48			-484644.22			251916.67			150			834			0


						12:50			7066			0			3420			10593			3724			487			70			718			-346			25732																																																						12:50			10593			0						12:50			1059.3			0.91			2583.66			2266.76												3603.43			58867.91																		3603.43			8399.60									6818.21684			-1581.38			-474415.31			262145.58			156			828			0


						12:55			7069			0			3410			10593			3723			489			70			719			-336			25737																																																						12:55			10593			0.0944019636						12:55			1059.3			0.91			2583.66			2266.76												3603.43			58867.91																		3603.43			8399.60									6818.21684			-1581.38			-474415.31			262145.58			156			828			0


						13:00			7063			0			3140			10603			3705			403			70			716			-79			25621																																																						13:00			10603			-0.4998585306						13:00			1060.3			0.91			2586.10			2268.90												3606.83			58923.48																		3606.83			8407.53						13:00			6818.21684			-1589.31			-476794.13			259766.77			155			830			0


						13:05			7060			0			3150			10550			3786			399			70			719			-103			25631																																																						13:05			10550			0.1895734597						13:05			1055.0			0.90			2573.17			2257.56												3588.80			58628.95																		3588.80			8365.50									6818.21684			-1547.29			-464186.40			272374.49			162			822			0


						13:10			7064			0			3150			10570			3825			355			70			718			-81			25671																																																						13:10			10570			1.1352885525						13:10			1057.0			0.90			2578.05			2261.84												3595.60			58740.09																		3595.60			8381.36									6818.21684			-1563.15			-468944.03			267616.86			159			825			0


						13:15			7062			0			3150			10690			3780			330			70			719			-56			25745																																																						13:15			10690			-0.1309635173						13:15			1069.0			0.91			2607.32			2287.52												3636.43			59406.96																		3636.43			8476.52									6818.21684			-1658.30			-497489.83			239071.06			142			842			0


						13:20			7059			0			3150			10676			3729			304			70			720			-31			25677																																																						13:20			10676			0.0374672162						13:20			1067.6			0.91			2603.90			2284.53												3631.66			59329.16																		3631.66			8465.42									6818.21684			-1647.20			-494159.49			242401.41			144			840			0


						13:25			7066			0			3140			10680			3684			306			85			806			4			25771																																																						13:25			10680			-0.3277153558						13:25			1068.0			0.91			2604.88			2285.38												3633.02			59351.39																		3633.02			8468.59									6818.21684			-1650.37			-495111.02			241449.88			144			841			0


						13:30			7067			0			2930			10645			3660			304			89			820			241			25756																																																						13:30			10645			0.310004697						13:30			1064.5			0.91			2596.34			2277.89												3621.12			59156.89																		3621.12			8440.83									6818.21684			-1622.62			-486785.16			249775.74			149			836			0


						13:35			7063			0			2940			10678			3633			303			89			820			259			25785																																																						13:35			10678			-0.0936504963						13:35			1067.8			0.91			2604.39			2284.95												3632.34			59340.28																		3632.34			8467.00									6818.21684			-1648.78			-494635.25			241925.64			144			840			0


						13:40			7061			0			2940			10668			3655			295			89			821			281			25810																																																						13:40			10668			-0.9280089989						13:40			1066.8			0.91			2601.95			2282.81												3628.94			59284.70																		3628.94			8459.07									6818.21684			-1640.85			-492256.44			244304.46			145			839			0


						13:45			7072			0			2940			10569			3682			295			89			820			300			25767																																																						13:45			10569			-1.1353959693						13:45			1056.9			0.90			2577.80			2261.63												3595.26			58734.54																		3595.26			8380.57									6818.21684			-1562.35			-468706.15			267854.74			159			825			0


						13:50			7071			0			2950			10449			3705			295			89			819			297			25675																																																						13:50			10449			-0.4785146904						13:50			1044.9			0.89			2548.54			2235.95												3554.44			58067.67																		3554.44			8285.42									6818.21684			-1467.20			-440160.35			296400.54			176			808			0


						13:55			7063			0			2960			10399			3732			313			90			820			284			25661																																																						13:55			10399			0.5865948649						13:55			1039.9			0.89			2536.34			2225.25												3537.44			57789.81																		3537.44			8245.77									6818.21684			-1427.55			-428266.27			308294.62			184			801			0


						14:00			7062			0			2480			10460			3704			327			90			821			757			25701																																																						14:00			10460			1.4531548757						14:00			1046.0			0.89			2551.22			2238.30												3558.19			58128.80																		3558.19			8294.14						14:00			6818.21684			-1475.92			-442777.05			293783.84			175			809			0


						14:05			7060			0			2520			10612			3680			301			91			821			711			25796																																																						14:05			10612			1.7621560498						14:05			1061.2			0.91			2588.29			2270.83												3609.89			58973.50																		3609.89			8414.67									6818.21684			-1596.45			-478935.06			257625.83			153			831			0


						14:10			7057			0			2510			10799			3715			295			91			820			728			26015																																																						14:10			10799			0.3889249005						14:10			1079.9			0.92			2633.90			2310.85												3673.50			60012.70																		3673.50			8562.95									6818.21684			-1744.73			-523418.93			213141.96			127			857			0


						14:15			7033			0			2510			10841			3771			295			91			822			727			26090																																																						14:15			10841			-0.4427635827						14:15			1084.1			0.93			2644.15			2319.83												3687.79			60246.11																		3687.79			8596.25									6818.21684			-1778.03			-533409.96			203150.93			121			863			0


						14:20			7006			0			2540			10793			3873			295			90			821			697			26115																																																						14:20			10793			0.0092652645						14:20			1079.3			0.92			2632.44			2309.56												3671.46			59979.36																		3671.46			8558.19									6818.21684			-1739.97			-521991.64			214569.25			128			857			0


						14:25			6984			0			2540			10794			4013			295			90			820			698			26234																																																						14:25			10794			-0.2316101538						14:25			1079.4			0.92			2632.68			2309.78												3671.80			59984.92																		3671.80			8558.98									6818.21684			-1740.77			-522229.53			214331.37			128			857			0


						14:30			6961			0			2260			10769			4169			295			90			821			977			26342																																																						14:30			10769			-2.0800445724						14:30			1076.9			0.92			2626.59			2304.43												3663.30			59845.99																		3663.30			8539.16									6818.21684			-1720.94			-516282.48			220278.41			131			853			0


						14:35			6930			0			2280			10545			4216			436			91			820			962			26280																																																						14:35			10545			-0.2560455192						14:35			1054.5			0.90			2571.95			2256.49												3587.10			58601.16																		3587.10			8361.54									6818.21684			-1543.32			-462996.99			273563.90			163			821			0


						14:40			6907			0			2280			10518			4300			363			91			820			984			26263																																																						14:40			10518			0.8461684731						14:40			1051.8			0.90			2565.37			2250.72												3577.92			58451.12																		3577.92			8340.13									6818.21684			-1521.91			-456574.19			279986.71			167			818			0


						14:45			6885			0			2280			10607			4391			296			91			821			1009			26380																																																						14:45			10607			-0.7730743848						14:45			1060.7			0.91			2587.07			2269.76												3608.19			58945.71																		3608.19			8410.70									6818.21684			-1592.49			-477745.66			258815.24			154			830			0


						14:50			6867			0			2310			10525			4434			300			91			821			997			26345																																																						14:50			10525			0.0855106888						14:50			1052.5			0.90			2567.07			2252.21												3580.30			58490.02																		3580.30			8345.68									6818.21684			-1527.46			-458239.36			278321.54			166			819			0


						14:55			6845			0			2320			10534			4466			356			98			821			969			26409																																																						14:55			10534			1.2720713879						14:55			1053.4			0.90			2569.27			2254.14												3583.36			58540.03																		3583.36			8352.82									6818.21684			-1534.60			-460380.29			276180.60			164			820			0


						15:00			6839			0			2010			10668			4507			362			114			820			1281			26601																																																						15:00			10668			1.0498687664						15:00			1066.8			0.91			2601.95			2282.81												3628.94			59284.70																		3628.94			8459.07						15:00			6818.21684			-1640.85			-492256.44			244304.46			145			839			0


						15:05			6840			0			2020			10780			4556			300			118			821			1530			26965																																																						15:05			10780			0.5102040816						15:05			1078.0			0.92			2629.27			2306.78												3667.04			59907.12																		3667.04			8547.88									6818.21684			-1729.66			-518899.18			217661.71			130			855			0


						15:10			6844			0			2030			10835			4644			295			117			820			1535			27120																																																						15:10			10835			-1.2921089063						15:10			1083.5			0.93			2642.68			2318.55												3685.75			60212.76																		3685.75			8591.49									6818.21684			-1773.28			-531982.67			204578.22			122			862			0


						15:15			6842			0			2030			10695			4747			295			117			828			1534			27088																																																						15:15			10695			-0.4114071996						15:15			1069.5			0.91			2608.54			2288.59												3638.13			59434.75																		3638.13			8480.48									6818.21684			-1662.26			-498679.24			237881.65			142			843			0


						15:20			6835			0			2050			10651			4789			295			117			839			1517			27093																																																						15:20			10651			-0.6666040747						15:20			1065.1			0.91			2597.80			2279.18												3623.16			59190.23																		3623.16			8445.59									6818.21684			-1627.37			-488212.45			248348.45			148			836			0


						15:25			6840			0			2060			10580			4850			330			118			840			1506			27124																																																						15:25			10580			0.1701323251						15:25			1058.0			0.90			2580.49			2263.98												3599.01			58795.67																		3599.01			8389.29									6818.21684			-1571.08			-471322.85			265238.04			158			826			0


						15:30			6839			0			1740			10598			4962			334			131			840			1822			27266																																																						15:30			10598			0.8680883186						15:30			1059.8			0.91			2584.88			2267.83												3605.13			58895.70																		3605.13			8403.57									6818.21684			-1585.35			-475604.72			260956.17			155			829			0


						15:35			6840			0			1740			10690			5024			346			138			841			1819			27438																																																						15:35			10690			0.6454630496						15:35			1069.0			0.91			2607.32			2287.52												3636.43			59406.96																		3636.43			8476.52									6818.21684			-1658.30			-497489.83			239071.06			142			842			0


						15:40			6837			0			1750			10759			5036			340			138			840			1808			27508																																																						15:40			10759			1.4034761595						15:40			1075.9			0.92			2624.15			2302.29												3659.90			59790.41																		3659.90			8531.23									6818.21684			-1713.01			-513903.67			222657.23			133			852			0


						15:45			6831			0			1750			10910			5006			317			138			841			1807			27600																																																						15:45			10910			1.4023831347						15:45			1091.0			0.93			2660.98			2334.60												3711.26			60629.56																		3711.26			8650.96									6818.21684			-1832.75			-549823.80			186737.10			111			873			0


						15:50			6832			0			1760			11063			5028			327			140			841			1783			27774																																																						15:50			11063			0.5694657869						15:50			1106.3			0.95			2698.29			2367.34												3763.31			61479.82																		3763.31			8772.28									6818.21684			-1954.07			-586219.69			150341.21			89			895			0


						15:55			6833			0			1780			11126			4989			439			167			841			1737			27912																																																						15:55			11126			1.4290850261						15:55			1112.6			0.95			2713.66			2380.82												3784.74			61829.92																		3784.74			8822.24									6818.21684			-2004.02			-601206.23			135354.66			81			904			0


						16:00			6827			0			1530			11285			4902			420			234			850			1963			28011																																																						16:00			11285			1.2583074878						16:00			1128.5			0.96			2752.44			2414.84												3838.83			62713.53																		3838.83			8948.31						16:00			6818.21684			-2130.10			-639029.42			97531.48			58			926			0


						16:05			6824			0			1530			11427			4881			392			292			855			1957			28158																																																						16:05			11427			0.8838715323						16:05			1142.7			0.98			2787.07			2445.23												3887.13			63502.65																		3887.13			9060.91									6818.21684			-2242.70			-672808.61			63752.28			38			946			0


						16:10			6827			0			1540			11528			4890			306			296			851			1952			28190																																																						16:10			11528			0.0693962526						16:10			1152.8			0.99			2811.71			2466.84												3921.49			64063.94																		3921.49			9141.00									6818.21684			-2322.78			-696834.66			39726.24			24			961			0


						16:15			6836			0			1540			11536			4938			157			294			857			1950			28108																																																						16:15			11536			-1.6990291262						16:15			1153.6			0.99			2813.66			2468.55												3924.21			64108.39																		3924.21			9147.34									6818.21684			-2329.13			-698737.71			37823.18			23			962			0


						16:20			6832			0			1550			11340			4917			315			295			883			1939			28071																																																						16:20			11340			0.7054673721						16:20			1134.0			0.97			2765.85			2426.61												3857.54			63019.17																		3857.54			8991.93									6818.21684			-2173.71			-652112.91			84447.99			50			934			0


						16:25			6821			0			1550			11420			4886			293			295			870			1939			28074																																																						16:25			11420			0.0087565674						16:25			1142.0			0.98			2785.37			2443.73												3884.75			63463.75																		3884.75			9055.36									6818.21684			-2237.14			-671143.44			65417.45			39			945			0


						16:30			6828			0			1280			11421			4899			242			295			874			2175			28014																																																						16:30			11421			-0.8843358725						16:30			1142.1			0.98			2785.61			2443.95												3885.09			63469.31																		3885.09			9056.15									6818.21684			-2237.94			-671381.32			65179.57			39			945			0


						16:35			6831			0			1290			11320			4976			209			295			883			2131			27935																																																						16:35			11320			-0.4505300353						16:35			1132.0			0.97			2760.98			2422.33												3850.73			62908.03																		3850.73			8976.07									6818.21684			-2157.85			-647355.28			89205.62			53			931			0


						16:40			6821			0			1290			11269			5021			303			293			887			2127			28011																																																						16:40			11269			0.2307214482						16:40			1126.9			0.96			2748.54			2411.42												3833.38			62624.61																		3833.38			8935.63									6818.21684			-2117.41			-635223.31			101337.58			60			924			0


						16:45			6818			0			1290			11295			5068			286			275			888			2127			28047																																																						16:45			11295			-0.0354139						16:45			1129.5			0.97			2754.88			2416.98												3842.23			62769.10																		3842.23			8956.24									6818.21684			-2138.03			-641408.23			95152.66			57			928			0


						16:50			6827			0			1300			11291			5089			286			275			887			2114			28069																																																						16:50			11291			-0.0088566115						16:50			1129.1			0.97			2753.90			2416.13												3840.87			62746.87																		3840.87			8953.07									6818.21684			-2134.86			-640456.71			96104.19			57			927			0


						16:55			6827			0			1300			11290			5074			374			275			910			2115			28165																																																						16:55			11290			0.4694419841						16:55			1129.0			0.97			2753.66			2415.91												3840.53			62741.31																		3840.53			8952.28									6818.21684			-2134.06			-640218.83			96342.07			57			927			0


						17:00			6810			0			995			11343			5043			612			287			911			2420			28421																																																						17:00			11343			1.3752975403						17:00			1134.3			0.97			2766.59			2427.26												3858.56			63035.85																		3858.56			8994.31						17:00			6818.21684			-2176.09			-652826.55			83734.34			50			934			0


						17:05			6809			0			1000			11499			4960			643			346			935			2440			28632																																																						17:05			11499			1.1392294982						17:05			1149.9			0.98			2804.63			2460.64												3911.62			63902.78																		3911.62			9118.00									6818.21684			-2299.79			-689936.09			46624.80			28			956			0


						17:10			6812			0			1010			11630			4994			326			353			946			2489			28560																																																						17:10			11630			0						17:10			1163.0			0.99			2836.59			2488.67												3956.19			64630.78																		3956.19			9221.88									6818.21684			-2403.66			-721098.59			15462.31			9			975			0


						17:15			6812			0			1010			11630			4994			326			353			946			2489			28560																																																						17:15			11630			0.5588993981						17:15			1163.0			0.99			2836.59			2488.67												3956.19			64630.78																		3956.19			9221.88									6818.21684			-2403.66			-721098.59			15462.31			9			975			0


						17:20			6812			0			1020			11695			5052			288			358			944			2505			28674																																																			PEAK			17:20			11695			-1.2398460881						17:20			1169.5			1.00			2852.44			2502.58												3978.30			64992.00																		3978.30			9273.42									6818.21684			-2455.20			-736560.90			0.00			0			984			0


						17:25			6819			0			1020			11550			5161			287			361			942			2528			28668																																																						17:25			11550			-1.645021645						17:25			1155.0			0.99			2817.07			2471.55												3928.97			64186.20																		3928.97			9158.44									6818.21684			-2340.23			-702068.06			34492.84			21			964			0


						17:30			6816			0			793			11360			5239			299			338			943			2781			28569																																																						17:30			11360			-0.2728873239						17:30			1136.0			0.97			2770.73			2430.89												3864.34			63130.32																		3864.34			9007.79									6818.21684			-2189.57			-656870.54			79690.35			47			937			0


						17:35			6814			0			797			11329			5263			458			272			943			2812			28688																																																						17:35			11329			0.2559802277						17:35			1132.9			0.97			2763.17			2424.26												3853.79			62958.04																		3853.79			8983.20									6818.21684			-2164.99			-649496.21			87064.69			52			932			0


						17:40			6807			0			804			11358			5308			471			271			943			2851			28813																																																						17:40			11358			0.1320655045						17:40			1135.8			0.97			2770.24			2430.46												3863.66			63119.20																		3863.66			9006.20									6818.21684			-2187.98			-656394.78			80166.12			48			937			0


						17:45			6808			0			804			11373			5278			363			270			942			2878			28716																																																						17:45			11373			0.1846478502						17:45			1137.3			0.97			2773.90			2433.67												3868.76			63202.56																		3868.76			9018.09									6818.21684			-2199.88			-659963.00			76597.89			46			939			0


						17:50			6801			0			812			11394			5307			425			268			944			2896			28847																																																						17:50			11394			0.1843075303						17:50			1139.4			0.97			2779.02			2438.17												3875.91			63319.27																		3875.91			9034.75									6818.21684			-2216.53			-664958.52			71602.38			43			942			0


						17:55			6799			0			821			11415			5464			307			269			936			2909			28920																																																						17:55			11415			-1.243977223						17:55			1141.5			0.98			2784.15			2442.66												3883.05			63435.97																		3883.05			9051.40									6818.21684			-2233.18			-669954.03			66606.86			40			945			0


						18:00			6813			0			619			11273			5703			287			280			934			3138			29047																																																						18:00			11273			-4.3023152666						18:00			1127.3			0.96			2749.51			2412.28												3834.75			62646.84																		3834.75			8938.80						18:00			6818.21684			-2120.58			-636174.84			100386.06			60			924			0


						18:05			6810			0			623			10788			5860			472			280			934			3159			28926																																																						18:05			10788			-2.206154987						18:05			1078.8			0.92			2631.22			2308.49												3669.76			59951.57																		3669.76			8554.22									6818.21684			-1736.01			-520802.24			215758.66			128			856			0


						18:10			6795			0			629			10550			5954			641			273			947			3177			28966																																																						18:10			10550			-0.3791469194						18:10			1055.0			0.90			2573.17			2257.56												3588.80			58628.95																		3588.80			8365.50									6818.21684			-1547.29			-464186.40			272374.49			162			822			0


						18:15			6796			0			629			10510			6043			592			272			938			3199			28979																																																						18:15			10510			0.0285442436						18:15			1051.0			0.90			2563.41			2249.00												3575.19			58406.66																		3575.19			8333.79									6818.21684			-1515.57			-454671.14			281889.76			168			816			0


						18:20			6804			0			636			10513			6030			591			272			928			3193			28967																																																						18:20			10513			-0.4280414725						18:20			1051.3			0.90			2564.15			2249.65												3576.22			58423.33																		3576.22			8336.17									6818.21684			-1517.95			-455384.78			281176.12			167			817			0


						18:25			6799			0			640			10468			5987			595			272			932			3191			28884																																																						18:25			10468			-0.7642338556						18:25			1046.8			0.90			2553.17			2240.02												3560.91			58173.26																		3560.91			8300.48									6818.21684			-1482.27			-444680.11			291880.79			174			810			0


						18:30			6796			0			415			10388			5924			655			273			844			3414			28709																																																						18:30			10388			-0.9819021948						18:30			1038.8			0.89			2533.66			2222.90												3533.69			57728.68																		3533.69			8237.05									6818.21684			-1418.83			-425649.57			310911.32			185			799			0


						18:35			6793			0			420			10286			5941			736			272			855			3409			28712																																																						18:35			10286			-0.1652731869						18:35			1028.6			0.88			2508.78			2201.07												3499.00			57161.84																		3499.00			8156.17									6818.21684			-1337.95			-401385.64			335175.25			200			785			0


						18:40			6806			0			423			10269			5941			693			263			855			3407			28657																																																						18:40			10269			0.0779043724						18:40			1026.9			0.88			2504.63			2197.43												3493.21			57067.36																		3493.21			8142.69									6818.21684			-1324.47			-397341.66			339219.24			202			782			0


						18:45			6825			0			423			10277			6000			615			260			859			3407			28666																																																						18:45			10277			-0.214070254						18:45			1027.7			0.88			2506.59			2199.14												3495.93			57111.82																		3495.93			8149.03									6818.21684			-1330.82			-399244.71			337316.19			201			783			0


						18:50			6846			0			428			10255			5980			627			259			858			3403			28656																																																						18:50			10255			-0.0292540224						18:50			1025.5			0.88			2501.22			2194.44												3488.45			56989.56																		3488.45			8131.59									6818.21684			-1313.37			-394011.31			342549.58			204			780			0


						18:55			6877			0			434			10252			5998			742			259			858			3396			28816																																																						18:55			10252			0.643776824						18:55			1025.2			0.88			2500.49			2193.80												3487.43			56972.89																		3487.43			8129.21									6818.21684			-1310.99			-393297.67			343263.23			204			780			0


						19:00			6902			0			287			10318			5974			599			256			857			3543			28736																																																						19:00			10318			-0.3876720295						19:00			1031.8			0.88			2516.59			2207.92												3509.88			57339.67																		3509.88			8181.54						19:00			6818.21684			-1363.33			-408997.86			327563.04			195			789			0


						19:05			6915			0			291			10278			6024			629			241			856			3538			28772																																																						19:05			10278			-1.1188947266						19:05			1027.8			0.88			2506.83			2199.36												3496.28			57117.38																		3496.28			8149.83									6818.21684			-1331.61			-399482.59			337078.30			201			784			0


						19:10			6939			0			292			10163			6109			589			240			850			3538			28720																																																						19:10			10163			-1.3873856145						19:10			1016.3			0.87			2478.78			2174.75												3457.16			56478.30																		3457.16			8058.64									6818.21684			-1240.42			-372126.20			364434.69			217			767			0


						19:15			6967			0			292			10022			6125			587			239			857			3538			28627																																																						19:15			10022			-0.9978048294						19:15			1002.2			0.86			2444.39			2144.58												3409.19			55694.72																		3409.19			7946.83									6818.21684			-1128.62			-338584.89			397976.01			237			747			0


						19:20			6992			0			295			9922			6073			587			238			859			3534			28500																																																						19:20			9922			-1.0884902237						19:20			992.2			0.85			2420.00			2123.18												3375.17			55139.00																		3375.17			7867.54									6818.21684			-1049.32			-314796.72			421764.17			251			733			0


						19:25			6994			0			298			9814			6015			590			238			854			3531			28334																																																						19:25			9814			-0.7030772366						19:25			981.4			0.84			2393.66			2100.07												3338.44			54538.82																		3338.44			7781.90									6818.21684			-963.69			-289105.50			447455.39			266			718			0


						19:30			6988			0			148			9745			5887			628			238			847			3682			28163																																																						19:30			9745			-0.0615700359						19:30			974.5			0.83			2376.83			2085.30												3314.96			54155.37																		3314.96			7727.19									6818.21684			-908.97			-272691.67			463869.23			276			708			0


						19:35			6990			0			152			9739			5829			564			238			848			3677			28037																																																						19:35			9739			-0.0821439573						19:35			973.9			0.83			2375.37			2084.02												3312.92			54122.02																		3312.92			7722.43									6818.21684			-904.21			-271264.38			465296.52			277			707			0


						19:40			6991			0			154			9731			5850			546			239			842			3675			28028																																																						19:40			9731			0.8837735073						19:40			973.1			0.83			2373.41			2082.31												3310.20			54077.56																		3310.20			7716.09									6818.21684			-897.87			-269361.33			467199.57			278			706			0


						19:45			6997			0			154			9817			5947			284			227			858			3677			27961																																																						19:45			9817			0						19:45			981.7			0.84			2394.39			2100.71												3339.46			54555.49																		3339.46			7784.28									6818.21684			-966.06			-289819.15			446741.75			266			718			0


						19:50			6997			0			160			9817			5947			284			227			858			3671			27961																																																						19:50			9817			-0.5500662117						19:50			981.7			0.84			2394.39			2100.71												3339.46			54555.49																		3339.46			7784.28									6818.21684			-966.06			-289819.15			446741.75			266			718			0


						19:55			6990			0			162			9763			5869			283			214			850			3669			27800																																																						19:55			9763			0.4814094028						19:55			976.3			0.83			2381.22			2089.16												3321.09			54255.40																		3321.09			7741.46									6818.21684			-923.25			-276973.54			459587.36			274			711			0


						20:00			6991			0			47			9810			5789			361			167			842			3782			27789																																																						20:00			9810			1.1111111111						20:00			981.0			0.84			2392.68			2099.21												3337.08			54516.59																		3337.08			7778.73						20:00			6818.21684			-960.51			-288153.98			448406.92			267			717			0


						20:05			6982			0			47.900002			9919			5829			496			125			851			3656.099998			27906																																																						20:05			9919			-0.3931847969						20:05			991.9			0.85			2419.27			2122.54												3374.15			55122.33																		3374.15			7865.16									6818.21684			-1046.94			-314083.08			422477.82			251			733			0


						20:10			6985			0			48.799999			9880			5861			374			124			860			3630.200001			27763																																																						20:10			9880			0.1821862348						20:10			988.0			0.84			2409.76			2114.19												3360.89			54905.59																		3360.89			7834.24									6818.21684			-1016.02			-304805.69			431755.20			257			727			0


						20:15			6988			0			48.799999			9898			5831			287			123			858			3631.200001			27665																																																						20:15			9898			-1.0305112144						20:15			989.8			0.85			2414.15			2118.04												3367.01			55005.62																		3367.01			7848.51									6818.21684			-1030.29			-309087.56			427473.33			254			730			0


						20:20			6989			34			50.900002			9796			5775			307			123			862			3629.099998			27566																																																						20:20			9796			-1.3168640261						20:20			979.6			0.84			2389.27			2096.22												3332.31			54438.79																		3332.31			7767.63									6818.21684			-949.41			-284823.63			451737.26			269			715			0


						20:25			6976			97			52.700001			9667			5727			336			124			859			3625.299999			27464																																																						20:25			9667			-1.3654701562						20:25			966.7			0.83			2357.80			2068.61												3288.43			53721.90																		3288.43			7665.34									6818.21684			-847.12			-254136.90			482424.00			287			697			0


						20:30			6987			122			8.6			9535			5691			333			124			860			3669.4			27330																																																						20:30			9535			-0.524383849						20:30			953.5			0.82			2325.61			2040.37												3243.53			52988.34																		3243.53			7560.67									6818.21684			-742.46			-222736.52			513824.37			306			678			0


						20:35			6989			145			8.66			9485			5686			326			124			861			3673.34			27298																																																						20:35			9485			-1.3284132841						20:35			948.5			0.81			2313.41			2029.67												3226.52			52710.48																		3226.52			7521.02									6818.21684			-702.81			-210842.44			525718.46			313			671			0


						20:40			6982			164			8.71			9359			5704			316			124			861			3674.29			27193																																																						20:40			9359			-1.5172561171						20:40			935.9			0.80			2282.68			2002.70												3183.66			52010.27																		3183.66			7421.11									6818.21684			-602.90			-180869.35			555691.54			331			653			0


						20:45			6981			186			8.71			9217			5750			290			123			859			3674.29			27089																																																						20:45			9217			-0.3471845503						20:45			921.7			0.79			2248.05			1972.32												3135.35			51221.14																		3135.35			7308.52									6818.21684			-490.30			-147090.16			589470.74			351			633			0


						20:50			6987			214			8.8			9185			5707			290			123			854			3672.2			27041																																																						20:50			9185			-0.9254218835						20:50			918.5			0.79			2240.24			1965.47												3124.47			51043.31																		3124.47			7283.14									6818.21684			-464.93			-139477.94			597082.95			355			629			0


						20:55			6983			235			8.86			9100			5658			291			123			852			3674.14			26925																																																						20:55			9100			-1.6703296703						20:55			910.0			0.78			2219.51			1947.28												3095.55			50570.94																		3095.55			7215.74									6818.21684			-397.53			-119258.00			617302.89			367			617			0


						21:00			6978			251			1.3			8948			5710			291			122			856			3678.7			26836																																																						21:00			8948			-0.1117568172						21:00			894.8			0.77			2182.44			1914.76												3043.85			49726.24																		3043.85			7095.22						21:00			6818.21684			-277.00			-83099.99			653460.90			389			595			0


						21:05			6979			257			1.3			8938			5825			356			101			860			3545.7			26863																																																						21:05			8938			-1.4768404565						21:05			893.8			0.76			2180.00			1912.62												3040.45			49670.67																		3040.45			7087.29									6818.21684			-269.07			-80721.17			655839.72			390			594			0


						21:10			6971			251			1.3			8806			5982			403			83			857			3532.7			26887																																																						21:10			8806			-2.2257551669						21:10			880.6			0.75			2147.80			1884.37												2995.54			48937.11																		2995.54			6982.62									6818.21684			-164.40			-49320.80			687240.10			409			575			0


						21:15			6968			245			1.3			8610			6027			293			80			861			3531.7			26617																																																						21:15			8610			-1.8931475029						21:15			861.0			0.74			2100.00			1842.43												2928.87			47847.89																		2928.87			6827.20									6818.21684			-8.99			-2695.99			733864.90			437			547			0


						21:20			6980			315			1.3			8447			6112			184			78			861			3531.7			26510																																																						21:20			8447			-2.8175683675						21:20			844.7			0.72			2060.24			1807.55												2873.42			46942.06																		2873.42			6697.95									6818.21684			120.26			36078.72			772639.61			460			524			0


						21:25			6974			345			1.3			8209			5914			297			80			861			3531.7			26213																																																						21:25			8209			-1.5714459739						21:25			820.9			0.70			2002.20			1756.62												2792.46			45619.44																		2792.46			6509.24									6818.21684			308.98			92694.55			829255.45			494			491			0


						21:30			6969			358			0			8080			5839			298			79			860			3523			26006																																																						21:30			8080			-2.301980198						21:30			808.0			0.69			1970.73			1729.02												2748.58			44902.55																		2748.58			6406.95									6818.21684			411.27			123381.28			859942.18			512			472			0
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Hot Tank Salt Balance





Hot Salt Charge Rate (kg/s)	00:00	01:00	02:00	03:00	04:00	05:00	06:00	07:00	08:00	09:00	10:00	11:00	12:00	13:00	14:00	15:00	16:00	17:00	18:00	19:00	20:00	21:00	22:00	23:00	 24:00	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	6818.21684	Hot Salt Accumulation Rate (kg/s)	00:00	01:00	02:00	03:00	04:00	05:00	06:00	07:00	08:00	09:00	10:00	11:00	12:00	13:00	14:00	15:00	16:00	17:00	18:00	19:00	20:00	21:00	22:00	23:00	 24:00	2757.5770001990204	2748.0617340249119	2630.7067845442352	2628.327968000709	2688.5913204367316	2720.3088743504277	2755.1981836554937	2717.1371189590582	2771.0569606123413	2836.0779461354196	2791.6733706562441	2756.784061351178	2640.2220507183438	2618.0197629787554	2612.4691910438596	2501.4577523459229	2511.7659573678739	2568.0646155646846	2585.5092702172178	2562.5140436297879	2547.4482055207827	2589.4739644564297	2617.2268241309148	2617.2268241309148	2604.5398025654367	2581.5445759780059	2450.7096660840079	2389.653374800143	2246.9243821885093	2149.3929039038931	1959.8805192695572	1933.7135372907578	1929.7488430515459	1959.0875804217158	1840.9396920931949	1849.662019419462	1900.4101056813752	1944.0217423127087	1816.3585878100812	1807.6362604838141	1894.0665948986361	1965.4310912044539	2026.4873824883189	2125.6047384686208	2186.6610297524867	2257.2325872104602	2321.4606338856956	2391.2392524958286	2436.4367668228451	2459.4319934102741	2403.9262740613067	2325.4253281249075	2334.1476554511746	2330.1829612119627	2327.0112058205923	2332.5617777554889	2288.1572022763139	2243.7526267971398	2254.8537706669331	2278.6419361022054	2270.7125476237825	2193.0045405352257	2041.5532205973259	1927.3700265080188	1890.8948395072675	1847.2832028759349	1847.2832028759349	1825.0809151363474	1807.6362604838141	1789.3986669834385	1760.0599296132705	1627.6391420235868	1478.5666386292141	1394.5151207579183	1358.039933757168	1244.6496785157033	1156.6334664051965	999.6315745323991	897.34246316072768	917.16593435678897	992.49512490181587	1040.8643946202037	1129.6735455785538	1156.6334664051965	1113.0218297738638	1073.3748873817431	970.29283716222926	888.62013583446242	760.95698133183396	588.09631250218899	428.71560408586447	299.46657188755125	37.796752099555306	-127.92746709950643	-103.34636281639177	-211.18604612296076	-450.65357817136828	-450.65357817136828	-563.25089456498881	-677.43408865429683	-699.63637639388435	-728.18217491621272	-792.41022159144632	-887.56288333253633	-1008.0895882045816	-1123.8586599895743	-1147.6468254248466	-1185.7078901212817	-1291.9616957321641	-1286.4111237972675	-1303.0628396019592	-1222.9760159698744	-1085.7975952931374	-1276.8958576231589	-1301.4769619062736	-1198.3949116867598	-1262.6229583619952	-1319.7145554066474	-1440.2412602786944	-1511.6057565845122	-1582.1773140424893	-1628.1677672173473	-1737.5933282195992	-1737.5933282195992	-1869.2211769614378	-1869.2211769614378	-2029.3948242256038	-1996.8843314640681	-1970.7173494852677	-1981.818493355061	-1970.7173494852677	-2040.4959680953989	-2060.3194392914602	-2149.9215290976508	-2218.9072088599396	-2253.7965181650061	-2315.6457482967153	-2290.2717051657592	-2320.4033813837696	-2312.4739929053458	-2389.3890611460583	-2433.0006977773928	-2338.6409748841443	-2300.5799101877083	-2183.2249607070326	-2038.1171515518718	-2246.6600685344265	-2268.8623562740131	-2213.3566369250448	-2069.8347054655687	-1891.423464701028	-1670.1935261529934	-1607.5513571734418	-1615.4807456518656	-1581.3843751946433	-1581.3843751946433	-1589.3137636730671	-1547.288004737421	-1563.1467816942686	-1658.2994434353577	-1647.1982995655644	-1650.3700549569321	-1622.6171952824507	-1648.7841772612474	-1640.8547887828236	-1562.3538428464262	-1467.2011811053389	-1427.5542387132182	-1475.9235084316051	-1596.4502133036503	-1744.7297778501807	-1778.0332094595606	-1739.9721447631264	-1740.7650836109688	-1720.9416124149093	-1543.3233104982073	-1521.9139616064631	-1592.4855190644384	-1527.4645335413579	-1534.600983171943	-1640.8547887828236	-1729.6639397411736	-1773.2755763725081	-1662.2641376745696	-1627.3748283695031	-1571.0761701726924	-1585.3490694338552	-1658.2994434353577	-1713.0122239364837	-1832.7459899606865	-1954.065633680576	-2004.0207810946476	-2130.0980579015913	-2242.6953742952128	-2322.7821979272985	-2329.1257087100357	-2173.709694532924	-2237.1448023603161	-2237.9377412081567	-2157.8509175760746	-2117.4110363361133	-2138.0274463800151	-2134.8556909886456	-2134.0627521408032	-2176.0885110764493	-2299.7869713398677	-2403.661960407223	-2403.661960407223	-2455.2029855169794	-2340.2268525798308	-2189.5684714897716	-2164.9873672066578	-2187.9825937940868	-2199.8766765117225	-2216.5283923164143	-2233.1801081211042	-2120.582791727481	-1736.0074505239127	-1547.288004737421	-1515.5704508237241	-1517.9492673672512	-1482.2670192143405	-1418.8319113869502	-1337.952148907023	-1324.4721884937044	-1330.8156992764434	-1313.3710446239102	-1310.992228080383	-1363.3261920379809	-1331.6086381242858	-1240.4206706224077	-1128.6162930766277	-1049.3224082923889	-963.68501272540652	-908.97223222427965	-904.21459913722629	-897.87108835448726	-966.06382926893366	-966.06382926893366	-923.24513148544429	-960.51325733403701	-1046.9435917488599	-1016.0189766830053	-1030.2918759441682	-949.4121134642437	-847.12300209257228	-742.45507417737554	-702.80813178525386	-602.89783695711048	-490.30052056348904	-464.9264774325311	-397.52667536592617	-276.99997049388003	-269.07058201545533	-164.40265410025859	-8.9866399231450487	120.26239227516635	308.98183806166071	411.27094943333123	558.75757513201825	745.89114322282876	909.23654587836427	1080.5113370123245	1321.5647467564168	1333.4588294740533	1235.9273511894371	1400.0656926928168	1729.9282533952592	1953.5370084868182	2146.2211485125226	2347.627615864496	2490.3566084761287	2626.7420903050224	2703.6571585457368	2965.3269783337319	2965.3269783337319	2979.5998775948956	2885.2401547016489	2875.7248885275399	2958.9834675509937	3056.5149458356095	3009.7315538129074	2889.9977877887036	2894.7554208757574	2988.3222049211613	3002.5951041823255	2946.2964459855148	2997.0445322474284	Hot Salt Discharge Rate (kg/s)	4060.6398398009796	4070.1551059750882	4187.5100554557648	4189.888871999291	4129.6255195632684	4097.9079656495724	4063.0186563445063	4101.0797210409419	4047.1598793876587	3982.1388938645805	4026.543469343756	4061.432778648822	4177.9947892816563	4200.1970770212447	4205.7476489561404	4316.7590876540771	4306.4508826321262	4250.1522244353155	4232.7075697827822	4255.7027963702121	4270.7686344792173	4228.7428755435703	4200.9900158690853	4200.9900158690853	4213.6770374345633	4236.6722640219941	4367.5071739159921	4428.5634651998571	4571.2924578114907	4668.823936096107	4858.3363207304428	4884.5033027092422	4888.4679969484541	4859.1292595782843	4977.2771479068051	4968.554820580538	4917.8067343186249	4874.1950976872913	5001.8582521899189	5010.5805795161859	4924.1502451013639	4852.7857487955462	4791.7294575116812	4692.6121015313793	4631.5558102475134	4560.9842527895398	4496.7562061143044	4426.9775875041714	4381.7800731771549	4358.7848465897259	4414.2905659386934	4492.7915118750925	4484.0691845488254	4488.0338787880373	4491.2056341794078	4485.6550622445111	4530.0596377236861	4574.4642132028603	4563.363069333067	4539.5749038977947	4547.5042923762176	4625.2122994647743	4776.6636194026742	4890.8468134919813	4927.3220004927325	4970.9336371240652	4970.9336371240652	4993.1359248636527	5010.5805795161859	5028.8181730165616	5058.1569103867296	5190.5776979764132	5339.6502013707859	5423.7017192420817	5460.176906242832	5573.5671614842968	5661.5833735948036	5818.5852654676009	5920.8743768392724	5901.0509056432111	5825.7217150981842	5777.3524453797963	5688.5432944214463	5661.5833735948036	5705.1950102261362	5744.841952618257	5847.9240028377708	5929.5967041655376	6057.2598586681661	6230.1205274978111	6389.5012359141356	6518.7502681124488	6780.4200879004447	6946.1443070995065	6921.5632028163918	7029.4028861229608	7268.8704181713683	7268.8704181713683	7381.4677345649889	7495.6509286542969	7517.8532163938844	7546.3990149162128	7610.6270615914464	7705.7797233325364	7826.3064282045816	7942.0754999895744	7965.8636654248467	8003.9247301212818	8110.1785357321642	8104.6279637972675	8121.2796796019593	8041.1928559698745	7904.0144352931375	8095.112697623159	8119.6938019062736	8016.6117516867598	8080.8397983619952	8137.9313954066474	8258.4581002786945	8329.8225965845122	8400.3941540424894	8446.3846072173474	8555.8101682195993	8555.8101682195993	8687.4380169614378	8687.4380169614378	8847.6116642256038	8815.1011714640681	8788.9341894852678	8800.0353333550611	8788.9341894852678	8858.7128080953989	8878.5362792914602	8968.1383690976509	9037.1240488599396	9072.0133581650061	9133.8625882967153	9108.4885451657592	9138.6202213837696	9130.6908329053458	9207.6059011460584	9251.2175377773929	9156.8578148841443	9118.7967501877083	9001.4418007070326	8856.3339915518718	9064.8769085344265	9087.0791962740132	9031.5734769250448	8888.0515454655688	8709.6403047010281	8488.4103661529934	8425.7681971734419	8433.6975856518657	8399.6012151946434	8399.6012151946434	8407.5306036730672	8365.5048447374211	8381.3636216942687	8476.5162834353578	8465.4151395655645	8468.5868949569322	8440.8340352824507	8467.0010172612474	8459.0716287828236	8380.5706828464263	8285.418021105339	8245.7710787132182	8294.1403484316052	8414.6670533036504	8562.9466178501807	8596.2500494595606	8558.1889847631264	8558.9819236109688	8539.1584524149093	8361.5401504982074	8340.1308016064631	8410.7023590644385	8345.681373541358	8352.817823171943	8459.0716287828236	8547.8807797411737	8591.4924163725082	8480.4809776745697	8445.5916683695032	8389.2930101726924	8403.5659094338553	8476.5162834353578	8531.2290639364837	8650.9628299606866	8772.282473680576	8822.2376210946477	8948.3148979015914	9060.9122142952128	9140.9990379272986	9147.3425487100358	8991.9265345329241	9055.3616423603162	9056.1545812081567	8976.0677575760747	8935.6278763361133	8956.2442863800152	8953.0725309886457	8952.2795921408033	8994.3053510764494	9118.0038113398678	9221.878800407223	9221.878800407223	9273.4198255169795	9158.4436925798309	9007.7853114897716	8983.2042072066579	9006.1994337940869	9018.0935165117226	9034.7452323164143	9051.3969481211043	8938.799631727481	8554.2242905239127	8365.5048447374211	8333.7872908237241	8336.1661073672512	8300.4838592143406	8237.0487513869502	8156.168988907023	8142.6890284937044	8149.0325392764435	8131.5878846239102	8129.2090680803831	8181.543032037981	8149.8254781242858	8058.6375106224077	7946.8331330766277	7867.5392482923889	7781.9018527254066	7727.1890722242797	7722.4314391372263	7716.0879283544873	7784.2806692689337	7784.2806692689337	7741.4619714854443	7778.7300973340371	7865.16043174886	7834.2358166830054	7848.5087159441682	7767.6289534642438	7665.3398420925723	7560.6719141773756	7521.0249717852539	7421.1146769571105	7308.5173605634891	7283.1433174325311	7215.7435153659262	7095.2168104938801	7087.2874220154554	6982.6194941002586	6827.2034799231451	6697.9544477248337	6509.2350019383393	6406.9458905666688	6259.4592648679818	6072.3256967771713	5908.9802941216358	5737.7055029876756	5496.6520932435833	5484.7580105259467	5582.2894888105629	5418.1511473071832	5088.2885866047409	4864.6798315131819	4671.9956914874774	4470.5892241355041	4327.8602315238713	4191.4747496949776	4114.5596814542632	3852.8898616662682	3852.8898616662682	3838.6169624051045	3932.9766852983512	3942.4919514724602	3859.2333724490063	3761.7018941643905	3808.4852861870927	3928.2190522112965	3923.4614191242426	3829.8946350788387	3815.6217358176746	3871.9203940144853	3821.1723077525717	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	











Hot salt in hot tank (m3)





Hot tank vol	required (m3)	00:00	01:00	02:00	03:00	04:00	05:00	06:00	07:00	08:00	09:00	10:00	11:00	12:00	13:00	14:00	15:00	16:00	17:00	18:00	19:00	20:00	21:00	22:00	23:00	 24:00	930.85356887785713	929.15441420390903	908.19817322521692	907.77338455672998	918.53469749173405	924.19854640489405	930.42878020937007	923.63216151357824	933.26070466595013	944.87159493792842	936.94220645950418	930.71197265502803	909.89732789916479	905.93263365995256	904.94146010014981	885.11798890408966	886.95873980086662	897.01207162172568	900.12718852396381	896.02089806192282	893.33056982817186	900.83516963810871	905.79103743712403	905.79103743712403	903.52549787186001	899.41920740981891	876.05583064303346	865.15292148520041	839.66560137598015	822.24926596801299	788.40776871188154	783.73509335852452	783.02711224437951	788.26617248905268	767.16833528753114	768.72589373865026	777.78805199970623	785.57584425530149	762.7788523798323	761.22129392871307	776.65528221707427	789.39894227168463	800.30185142951757	818.0013792831428	828.90428844097607	841.50635227275711	852.9756463219062	865.4361139308586	873.50709863211159	877.61338909415247	867.7016534961225	853.68362743605121	855.24118588717045	854.53320477302543	853.96681988170917	854.95799344151214	847.02860496308813	839.09921648466411	841.08156360427006	845.32945028914003	843.91348806085034	830.03705822360791	802.99217966326876	782.60232357589246	776.08889732575847	768.3011050701632	768.3011050701632	764.33641083095131	761.22129392871307	757.96458080364619	752.72552055897313	729.07895134652972	702.45886145467739	687.44966183480324	680.93623558466925	660.68797572012181	644.97079498610276	616.93474286596052	598.66883012101914	602.20873569174432	615.66037686049924	624.29774645306838	640.15652340991664	644.97079498610276	637.18300273050772	630.10319158905759	611.69568262128723	597.11127166990036	574.31427979443095	543.44630321770865	514.98546242907923	491.90527810795186	445.17852457438124	415.58491400312016	419.97439691081922	400.71731060607482	357.95525131171627	357.95525131171627	337.84858766999832	317.45873158262185	313.49403734340984	308.39657332156548	296.92727927241663	279.9357325329363	258.41310666292821	237.74005812989375	233.49217144502373	226.69555274923172	207.72165889014559	208.71283244994856	205.73931177053933	220.04053027626875	244.5366768256861	210.41198712389652	206.02250421619749	224.43001318396779	212.96071913481862	202.76579109113072	181.24316522112233	168.49950516651199	155.89744133473036	147.68486041064861	128.14458166024647	128.14458166024647	104.63960867063247	104.63960867063247	76.037171659174234	81.842616795162726	86.515292148519976	84.532945028914014	86.515292148519976	74.054824539567932	70.51491896884275	54.514545789165794	42.195674403042844	35.965440598566644	24.920935217904308	29.452014348432186	24.071357880930357	25.487320109220274	11.752486494807332	3.9646942392119118	20.814644755863437	27.611263451655535	48.567504430347654	74.479613208054943	37.239806604027329	33.275112364815421	43.186847962845476	68.815764294894777	100.67491443141992	140.18026060071179	151.36636220420314	149.9503999759132	156.03903755756002	156.03903755756002	154.62307532927008	162.12767513920684	159.29575068262693	142.30420394314675	144.28655106275269	143.72016617143703	148.67603397045158	144.00335861709502	145.41932084538496	159.43734690545594	176.42889364493578	183.50870478638595	174.87133519381683	153.34870932380875	126.87021565478551	120.92317429596767	127.71979299175946	127.57819676893047	131.11810233965537	162.83565625335214	166.65875426973508	154.05669043795376	165.66758070993239	164.39321470447078	145.41932084538496	129.56054388853673	121.77275163294128	141.59622282900173	147.8264566334779	157.87978845433699	155.33105644341504	142.30420394314675	132.53406456794568	111.15303492076657	89.488812827929181	80.568250789702105	58.054451359890699	37.947787718172599	23.646569212442998	22.51379942981141	50.266659104295627	38.938961277975579	38.797365055146898	53.09858356087588	60.319990925154634	56.638489131600778	57.204874022916748	57.34647024574577	49.841870435808957	27.752859674484213	9.2037544838850618	9.2037544838850618	0	20.531452310205108	47.434734647715715	51.82421755541457	47.717927093373703	45.593983750938719	42.620463071529507	39.646942392120572	59.75360603383902	128.42777410590477	162.12767513920684	167.79152405236704	167.36673538388004	173.73856541118553	185.06626323750524	199.50907796606364	201.91621375415627	200.78344397152429	203.89856087376236	204.32334954224933	194.97799883553546	200.64184774869528	216.92541337403065	236.89048079291993	251.05010307581975	266.34249514135229	276.11263451655356	276.96221185352738	278.09498163615933	265.91770647286535	265.91770647286535	273.56390250563129	266.90888003266832	251.47489174430703	256.99714443463824	254.44841242371629	268.89122715227421	287.15713989721559	305.84784131064356	312.92765245209387	330.76877652854802	350.87544017026613	355.40651930079434	367.44219824125952	388.96482411126772	390.38078633955786	409.07148775298583	436.8243474274704	459.90453174859744	493.60443278190007	511.87034552684116	538.20724297303536	571.62395156067998	600.7927734634543	631.37755759451852	674.42280933453503	676.54675267697007	659.13041726900292	688.44083539460655	747.34486409147109	787.27499892924959	821.68288107669684	857.64832167526345	883.13564178448371	907.49019211107179	921.22502572548501	967.95177925905557	967.95177925905557	970.50051126997766	953.65056075332654	951.95140607937856	966.81900947642373	984.23534488439088	975.88116773747981	954.50013809030065	955.3497154272743	972.05806972109656	974.60680173201865	964.55346991115971	973.61562817221568	








UK Power Generation by Source - Summer
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 UK CCGT Power Generation - Summer 
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Cold salt in cold tank (m3)
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Winter model





																																																																																																																																																									m=Q/Cps(T1s-T2s)																		Largest tank vol required (m3)			1859			Average mass of salt in hot tank			1559328			Thermal loss (°C/day)			0.56						hot salt into hot tank = cold salt into reactor vessel


																																																																																																																																	U (kW/m2K)=			1.4143						Max area =			60246.1081368507			m2																											salt density (kg/m3)			1680			Average MW lost/timestamp			4.7299624673			Thermal loss (°C/hour)			0.0233333333						Salt-salt Hex effectiveness = 0.95


																																																																																																																		Turbine thermal eff =			41%												Salt/Water Hex eff =			0.717						Thin (°C)			565			Tcin (°C)			230						Cp (salt)=			1.56			kJ/kg K						24hr hot salt						sec/interval			300									Thermal loss (°C/min)			0.0003888889


																																																																																																																		Highest Flowrate			1169.5												log mean temp =			43.281			(°C)			Thout (°C)			290			Tcout (°C)			535						Max salt flow rqd =			9251.2175377774			kg/s						accumulation balance			0.023			Largest salt displacement (kg)			1559328.3									Thermal loss (°C/5 min timestamp)			0.0019444444


						Date 			3/1/18																																																																																																Max power (MW)			1582									m=W(h1-h2)																																																ACC = IN - OUT																											Well within thermal range of Literature			Winter			Summer


						Units in MW																																																																																																												Thermal Energy required 			Steam/water flowrate												Thermal energy			Hex area 																		Thermal energy			Flowrate hot salt out						Time			CONSTANT			hot salt			hot salt mass 			Equivalent hot salt in hot tank 			Hot tank vol			Cold tank vol			Zero line												Thermal Energy required			Actual 			Actual 


						 timestamp			 nuclear			 coal			 solar			 ccgt			 wind			 pumped			 hydro			 biomass			Other						Total demand																																																						 timestamp			 ccgt			% change						 timestamp			 ccgt (MW)			fraction			to steam to power turbine (MW)			to turbines kg/s)												required for hex from salt (MW)			required (m2)																		required from salt (MW)			tank (kg/s)									hot salt in (kg/s)			accumulation (kg/s)			per interval (kg)			per 300 sec interval (kg)			of salt (m3)			of salt (m3)			for graph												from reactor (MWth)			MWth			MWth


						0:00			6845			8949			0			3752			9148			0			472			1371			3050						33587																																																						0:00			3752			-3.118336887						0:00			375.2			0.24			915.12			802.88												1276.32			20850.79																		1276.32			2975.11						0:00			7346.5317			4371.43			1311427.54			2870756			1709			150			0												3151.66			3317.5390518947			3078.9633009474


						0:05			6842			8893			0			3635			9169			0			453			1364			3049						33405																																																						0:05			3635			0.3301237964						0:05			363.5			0.23			886.59			777.84												1236.52			20200.59																		1236.52			2882.33									7346.5317			4464.20			1339259.70			2898588			1725			134			0


						0:10			6846			9021			0			3647			9168			0			390			1392			3060						33524																																																						0:10			3647			-0.9871126954						0:10			364.7			0.23			889.51			780.41												1240.60			20267.28																		1240.60			2891.85									7346.5317			4454.68			1336405.12			2895733			1724			136			0												Well within power ranges of Literature


						0:15			6785			9078			0			3611			9127			0			384			1401			3086						33472																																																						0:15			3611			-0.2769315979						0:15			361.1			0.23			880.73			772.71												1228.36			20067.22																		1228.36			2863.30									7346.5317			4483.23			1344968.86			2904297			1729			130			0												Relative Power Change 


						0:20			6682			9197			0			3601			9097			0			383			1401			3132						33493																																																						0:20			3601			-2.0549847265						0:20			360.1			0.23			878.29			770.57												1224.95			20011.64																		1224.95			2855.37									7346.5317			4491.16			1347347.67			2906676			1730			129			0												required from reactor (%)			7.1913471768


						0:25			6666			9351			0			3527			9042			0			383			1401			3174						33544																																																						0:25			3527			-1.2475191381						0:25			352.7			0.22			860.24			754.73												1199.78			19600.41																		1199.78			2796.70									7346.5317			4549.84			1364950.92			2924279			1741			119			0


						0:30			6661			9402			0			3483			9036			0			383			1399			3181						33545																																																						0:30			3483			-3.6462819409						0:30			348.3			0.22			849.51			745.32												1184.81			19355.89																		1184.81			2761.81									7346.5317			4584.73			1375417.71			2934746			1747			112			0


						0:35			6664			9477			0			3356			9012			0			383			1397			3179						33468																																																						0:35			3356			5.1251489869						0:35			335.6			0.21			818.54			718.14												1141.61			18650.12																		1141.61			2661.10									7346.5317			4685.43			1405628.68			2964957			1765			94			0


						0:40			6664			9556			0			3528			9052			0			372			1400			3180						33752																																																						0:40			3528			4.3367346939						0:40			352.8			0.22			860.49			754.95												1200.12			19605.97																		1200.12			2797.49									7346.5317			4549.04			1364713.03			2924041			1741			119			0


						0:45			6668			9609			0			3681			9080			0			363			1390			3180						33971																																																						0:45			3681			-0.7334963325						0:45			368.1			0.23			897.80			787.69												1252.17			20456.22																		1252.17			2918.81									7346.5317			4427.72			1328317.14			2887645			1719			140			0


						0:50			6668			9672			0			3654			9146			0			363			1385			3181						34069																																																						0:50			3654			-3.6124794745						0:50			365.4			0.23			891.22			781.91												1242.98			20306.18																		1242.98			2897.40									7346.5317			4449.13			1334739.94			2894068			1723			136			0


						0:55			6669			9740			0			3522			9176			0			364			1388			3179						34038																																																						0:55			3522			-1.9023282226						0:55			352.2			0.22			859.02			753.66												1198.08			19572.62																		1198.08			2792.73									7346.5317			4553.80			1366140.32			2925469			1741			118			0


						1:00			6657			9746			0			3455			9256			0			362			1374			3181						34031																																																						1:00			3455			2.9522431259						1:00			345.5			0.22			842.68			739.33												1175.29			19200.29																		1175.29			2739.60						1:00			7346.5317			4606.93			1382078.39			2941407			1751			108			0


						1:05			6665			9874			0			3557			9301			0			364			1366			2978						34105																																																						1:05			3557			0.590385156						1:05			355.7			0.22			867.56			761.15												1209.99			19767.13																		1209.99			2820.48									7346.5317			4526.05			1357814.47			2917143			1736			123			0


						1:10			6652			9929			0			3578			9347			0			363			1341			2772						33982																																																						1:10			3578			-1.2297372834						1:10			357.8			0.23			872.68			765.65												1217.13			19883.83																		1217.13			2837.14									7346.5317			4509.40			1352818.95			2912147			1733			126			0


						1:15			6661			9983			0			3534			9343			0			363			1336			2772						33992																																																						1:15			3534			-0.1697792869						1:15			353.4			0.22			861.95			756.23												1202.16			19639.31																		1202.16			2802.25									7346.5317			4544.29			1363285.74			2922614			1740			120			0


						1:20			6657			10002			0			3528			9296			0			364			1339			2773						33959																																																						1:20			3528			2.1825396825						1:20			352.8			0.22			860.49			754.95												1200.12			19605.97																		1200.12			2797.49									7346.5317			4549.04			1364713.03			2924041			1741			119			0


						1:25			6664			9901			0			3605			9311			0			363			1341			2772						33957																																																						1:25			3605			-0.3051317614						1:25			360.5			0.23			879.27			771.42												1226.32			20033.87																		1226.32			2858.54									7346.5317			4487.99			1346396.15			2905724			1730			130			0


						1:30			6660			9848			0			3594			9315			0			363			1358			2772						33910																																																						1:30			3594			-1.5859766277						1:30			359.4			0.23			876.59			769.07												1222.57			19972.74																		1222.57			2849.82									7346.5317			4496.71			1349012.84			2908341			1731			128			0


						1:35			6658			9774			0			3537			9331			0			363			1359			2775						33797																																																						1:35			3537			-1.6963528414						1:35			353.7			0.22			862.68			756.87												1203.18			19655.98																		1203.18			2804.62									7346.5317			4541.91			1362572.10			2921900			1739			120			0


						1:40			6659			9632			0			3477			9381			0			364			1353			2819						33685																																																						1:40			3477			-2.9623238424						1:40			347.7			0.22			848.05			744.03												1182.77			19322.55																		1182.77			2757.05									7346.5317			4589.48			1376845.00			2936173			1748			111			0


						1:45			6664			9568			0			3374			9400			0			363			1353			2817						33539																																																						1:45			3374			0.8891523414						1:45			337.4			0.21			822.93			721.99												1147.74			18750.15																		1147.74			2675.38									7346.5317			4671.16			1401346.81			2960675			1762			97			0


						1:50			6658			9456			0			3404			9456			0			362			1354			2819						33509																																																						1:50			3404			-1.0869565217						1:50			340.4			0.22			830.24			728.41												1157.94			18916.87																		1157.94			2699.16									7346.5317			4647.37			1394210.36			2953539			1758			101			0


						1:55			6659			9349			0			3367			9484			0			361			1329			2820						33369																																																						1:55			3367			-3.5046035046						1:55			336.7			0.21			821.22			720.49												1145.35			18711.25																		1145.35			2669.83									7346.5317			4676.71			1403011.98			2962340			1763			96			0


						2:00			6657			9276			0			3249			9507			0			362			1335			2818						33204																																																						2:00			3249			-1.2927054478						2:00			324.9			0.21			792.44			695.24												1105.21			18055.49																		1105.21			2576.26						2:00			7346.5317			4770.27			1431082.02			2990410			1780			79			0


						2:05			6666			9244			0			3207			9572			0			356			1344			2596						32985																																																						2:05			3207			-0.4053632679						2:05			320.7			0.20			782.20			686.26												1090.93			17822.09																		1090.93			2542.95									7346.5317			4803.58			1441073.04			3000401			1786			73			0


						2:10			6666			9394			0			3194			9580			0			346			1361			2369						32910																																																						2:10			3194			1.033187226						2:10			319.4			0.20			779.02			683.47												1086.51			17749.84																		1086.51			2532.65									7346.5317			4813.89			1444165.51			3003494			1788			71			0


						2:15			6659			9405			0			3227			9515			0			343			1355			2368						32872																																																						2:15			3227			-1.8593120545						2:15			322.7			0.20			787.07			690.54												1097.73			17933.23																		1097.73			2558.81									7346.5317			4787.72			1436315.41			2995644			1783			76			0


						2:20			6658			9336			0			3167			9599			0			342			1351			2367						32820																																																						2:20			3167			-1.5472055573						2:20			316.7			0.20			772.44			677.70												1077.32			17599.80																		1077.32			2511.24									7346.5317			4835.29			1450588.31			3009917			1792			68			0


						2:25			6661			9266			0			3118			9607			0			342			1348			2368						32710																																																						2:25			3118			-1.9884541373						2:25			311.8			0.20			760.49			667.21												1060.65			17327.49																		1060.65			2472.38									7346.5317			4874.15			1462244.51			3021573			1799			61			0


						2:30			6657			9262			0			3056			9630			0			342			1350			2368						32665																																																						2:30			3056			-2.6832460733						2:30			305.6			0.19			745.37			653.94												1039.56			16982.94																		1039.56			2423.22									7346.5317			4923.31			1476993.17			3036321			1807			52			0


						2:35			6653			9207			0			2974			9636			0			343			1360			2369						32542																																																						2:35			2974			2.3873570948						2:35			297.4			0.19			725.37			636.40												1011.67			16527.25																		1011.67			2358.20									7346.5317			4988.33			1496499.47			3055828			1819			40			0


						2:40			6646			9189			0			3045			9641			0			344			1366			2387						32618																																																						2:40			3045			3.5467980296						2:40			304.5			0.19			742.68			651.59												1035.82			16921.82																		1035.82			2414.50									7346.5317			4932.03			1479609.87			3038938			1809			50			0


						2:45			6653			9192			0			3153			9612			0			343			1364			2387						32704																																																						2:45			3153			0.5391690454						2:45			315.3			0.20			769.02			674.70												1072.56			17522.00																		1072.56			2500.14									7346.5317			4846.40			1453918.65			3013247			1794			66			0


						2:50			6654			9222			0			3170			9571			0			343			1363			2388						32711																																																						2:50			3170			-2.4921135647						2:50			317.0			0.20			773.17			678.34												1078.34			17616.47																		1078.34			2513.62									7346.5317			4832.92			1449874.67			3009203			1791			68			0


						2:55			6650			9208			0			3091			9545			0			343			1360			2387						32584																																																						2:55			3091			-0.1617599482						2:55			309.1			0.20			753.90			661.43												1051.47			17177.45																		1051.47			2450.97									7346.5317			4895.56			1468667.32			3027996			1802			57			0


						3:00			6651			9154			0			3086			9579			0			343			1357			2387						32557																																																						3:00			3086			1.523007129						3:00			308.6			0.20			752.68			660.36												1049.77			17149.66																		1049.77			2447.01						3:00			7346.5317			4899.52			1469856.72			3029185			1803			56			0


						3:05			6653			9102			0			3133			9646			0			344			1354			2293						32525																																																						3:05			3133			4.787743377						3:05			313.3			0.20			764.15			670.42												1065.76			17410.85																		1065.76			2484.28									7346.5317			4862.25			1458676.29			3018005			1796			63			0


						3:10			6655			9103			0			3283			9688			0			344			1369			2082						32524																																																						3:10			3283			0.3959792872						3:10			328.3			0.21			800.73			702.52												1116.78			18244.44																		1116.78			2603.22									7346.5317			4743.31			1422994.04			2982322			1775			84			0


						3:15			6648			9102			0			3296			9691			0			344			1365			2081						32527																																																						3:15			3296			0.7281553398						3:15			329.6			0.21			803.90			705.30												1121.20			18316.68																		1121.20			2613.53									7346.5317			4733.01			1419901.58			2979230			1773			86			0


						3:20			6653			9112			0			3320			9735			0			343			1363			2079						32605																																																						3:20			3320			0.2710843373						3:20			332.0			0.21			809.76			710.44												1129.37			18450.06																		1129.37			2632.56									7346.5317			4713.97			1414192.42			2973521			1770			89			0


						3:25			6650			9108			0			3329			9709			0			343			1356			2082						32577																																																						3:25			3329			-1.1414839291						3:25			332.9			0.21			811.95			712.36												1132.43			18500.07																		1132.43			2639.69									7346.5317			4706.84			1412051.48			2971380			1769			90			0


						3:30			6651			9056			0			3291			9740			0			343			1349			2082						32512																																																						3:30			3291			1.4585232452						3:30			329.1			0.21			802.68			704.23												1119.50			18288.90																		1119.50			2609.56									7346.5317			4736.97			1421090.99			2980419			1774			85			0


						3:35			6646			8927			0			3339			9769			0			344			1348			2083						32456																																																						3:35			3339			1.8568433663						3:35			333.9			0.21			814.39			714.50												1135.83			18555.65																		1135.83			2647.62									7346.5317			4698.91			1409672.67			2969001			1767			92			0


						3:40			6650			8792			0			3401			9768			0			343			1358			2102						32414																																																						3:40			3401			0						3:40			340.1			0.21			829.51			727.77												1156.92			18900.19																		1156.92			2696.79									7346.5317			4649.75			1394924.00			2954252			1758			101			0


						3:45			6649			8785			0			3401			9719			0			343			1354			2104						32355																																																						3:45			3401			0.8526903852						3:45			340.1			0.21			829.51			727.77												1156.92			18900.19																		1156.92			2696.79									7346.5317			4649.75			1394924.00			2954252			1758			101			0


						3:50			6657			8654			0			3430			9706			0			343			1357			2104						32251																																																						3:50			3430			1.0787172012						3:50			343.0			0.22			836.59			733.98												1166.79			19061.36																		1166.79			2719.78									7346.5317			4626.75			1388025.44			2947354			1754			105			0


						3:55			6653			8551			0			3467			9762			0			343			1358			2103						32237																																																						3:55			3467			3.115085088						3:55			346.7			0.22			845.61			741.89												1179.37			19266.97																		1179.37			2749.12									7346.5317			4597.41			1379223.81			2938552			1749			110			0


						4:00			6644			8457			0			3575			9765			0			343			1358			2104						32246																																																						4:00			3575			1.4545454545						4:00			357.5			0.23			871.95			765.00												1216.11			19867.16																		1216.11			2834.76						4:00			7346.5317			4511.78			1353532.60			2912861			1734			125			0


						4:05			6644			8448			0			3627			9790			0			344			1356			2000						32209																																																						4:05			3627			4.1356492969						4:05			362.7			0.23			884.63			776.13												1233.80			20156.13																		1233.80			2875.99									7346.5317			4470.54			1341162.75			2900491			1726			133			0


						4:10			6653			8597			0			3777			9800			0			344			1366			1538						32075																																																						4:10			3777			0.7678051364						4:10			377.7			0.24			921.22			808.23												1284.82			20989.72																		1284.82			2994.93									7346.5317			4351.60			1305480.50			2864809			1705			154			0


						4:15			6648			8723			0			3806			9756			0			344			1368			1297						31942																																																						4:15			3806			-1.4188124015						4:15			380.6			0.24			928.29			814.43												1294.69			21150.88																		1294.69			3017.93									7346.5317			4328.61			1298581.93			2857910			1701			158			0


						4:20			6644			8855			0			3752			9723			0			345			1368			1298						31985																																																						4:20			3752			0.2665245203						4:20			375.2			0.24			915.12			802.88												1276.32			20850.79																		1276.32			2975.11									7346.5317			4371.43			1311427.54			2870756			1709			150			0


						4:25			6647			8874			0			3762			9596			0			345			1365			1297						31886																																																						4:25			3762			0						4:25			376.2			0.24			917.56			805.02												1279.72			20906.36																		1279.72			2983.04									7346.5317			4363.50			1309048.73			2868377			1707			152			0


						4:30			6647			8874			0			3762			9596			0			345			1365			1297						31886																																																						4:30			3762			-0.0531632111						4:30			376.2			0.24			917.56			805.02												1279.72			20906.36																		1279.72			2983.04									7346.5317			4363.50			1309048.73			2868377			1707			152			0


						4:35			6650			8813			0			3760			9612			0			358			1367			1297						31857																																																						4:35			3760			2.1010638298						4:35			376.0			0.24			917.07			804.59												1279.04			20895.25																		1279.04			2981.45									7346.5317			4365.08			1309524.49			2868853			1708			152			0


						4:40			6653			8925			0			3839			9581			0			360			1369			1301						32028																																																						4:40			3839			-0.5470174525						4:40			383.9			0.24			936.34			821.50												1305.92			21334.27																		1305.92			3044.09									7346.5317			4302.44			1290731.84			2850060			1696			163			0


						4:45			6663			8942			0			3818			9601			0			360			1370			1331						32085																																																						4:45			3818			-1.3095861708						4:45			381.8			0.24			931.22			817.00												1298.77			21217.57																		1298.77			3027.44									7346.5317			4319.09			1295727.35			2855056			1699			160			0


						4:50			6664			8940			0			3768			9650			0			360			1367			1335						32084																																																						4:50			3768			-0.9023354565						4:50			376.8			0.24			919.02			806.30												1281.76			20939.70																		1281.76			2987.79									7346.5317			4358.74			1307621.44			2866950			1707			153			0


						4:55			6678			8806			0			3734			9671			0			360			1356			1337						31942																																																						4:55			3734			0.053561864						4:55			373.4			0.24			910.73			799.03												1270.20			20750.76																		1270.20			2960.83									7346.5317			4385.70			1315709.41			2875038			1711			148			0


						5:00			6686			8723			0			3736			9730			0			373			1360			1336						31944																																																						5:00			3736			1.1509635974						5:00			373.6			0.24			911.22			799.46												1270.88			20761.87																		1270.88			2962.42						5:00			7346.5317			4384.11			1315233.65			2874562			1711			148			0


						5:05			6696			8649			0			3779			9803			0			379			1358			1337						32001																																																						5:05			3779			2.99020905						5:05			377.9			0.24			921.71			808.66												1285.51			21000.83																		1285.51			2996.52									7346.5317			4350.02			1305004.74			2864333			1705			154			0


						5:10			6697			8565			0			3892			9848			0			446			1357			1241						32046																																																						5:10			3892			6.6289825283						5:10			389.2			0.25			949.27			832.84												1323.94			21628.80																		1323.94			3086.12									7346.5317			4260.41			1278124.11			2837452			1689			170			0


						5:15			6701			8758			0			4150			9860			0			478			1364			1241						32552																																																						5:15			4150			2.4096385542						5:15			415.0			0.26			1012.20			888.05												1411.71			23062.57																		1411.71			3290.70									7346.5317			4055.84			1216750.64			2776079			1652			207			0


						5:20			6702			8870			0			4250			9882			0			476			1366			1240						32786																																																						5:20			4250			0.4						5:20			425.0			0.27			1036.59			909.44												1445.73			23618.30																		1445.73			3369.99									7346.5317			3976.54			1192962.48			2752291			1638			221			0


						5:25			6714			9021			0			4267			9905			0			414			1365			1241						32927																																																						5:25			4267			0.3515350363						5:25			426.7			0.27			1040.73			913.08												1451.51			23712.77																		1451.51			3383.47									7346.5317			3963.06			1188918.49			2748247			1636			223			0


						5:30			6723			9098			0			4282			9906			0			399			1365			1242						33015																																																						5:30			4282			1.938346567						5:30			428.2			0.27			1044.39			916.29												1456.61			23796.13																		1456.61			3395.36									7346.5317			3951.17			1185350.27			2744679			1634			225			0


						5:35			6728			9083			1.97			4365			9911			0			400			1361			1240.03						33090																																																						5:35			4365			2.8865979381						5:35			436.5			0.28			1064.63			934.05												1484.85			24257.38																		1484.85			3461.18									7346.5317			3885.35			1165606.09			2724934			1622			237			0


						5:40			6741			8964			1.97			4491			9908			0			423			1357			1230.03						33116																																																						5:40			4491			1.7145401915						5:40			449.1			0.28			1095.37			961.02												1527.71			24957.59																		1527.71			3561.09									7346.5317			3785.44			1135633.00			2694961			1604			255			0


						5:45			6754			9040			1.97			4568			9914			0			425			1363			1212.03						33278																																																						5:45			4568			1.8607705779						5:45			456.8			0.29			1114.15			977.49												1553.90			25385.50																		1553.90			3622.14									7346.5317			3724.39			1117316.11			2676644			1593			266			0


						5:50			6761			9078			1.97			4653			9893			0			423			1363			1213.03						33386																																																						5:50			4653			3.1592520954						5:50			465.3			0.29			1134.88			995.68												1582.81			25857.87																		1582.81			3689.54									7346.5317			3656.99			1097096.17			2656424			1581			278			0


						5:55			6765			9141			1.97			4800			9877			0			433			1367			1212.03						33597																																																						5:55			4800			3.3958333333						5:55			480.0			0.30			1170.73			1027.14												1632.82			26674.78																		1632.82			3806.11									7346.5317			3540.43			1062127.57			2621456			1560			299			0


						6:00			6758			9112			1.97			4963			9938			0			447			1365			1213.03						33798																																																						6:00			4963			2.9417690913						6:00			496.3			0.31			1210.49			1062.02												1688.27			27580.61																		1688.27			3935.36						6:00			7346.5317			3411.18			1023352.86			2582681			1537			322			0


						6:05			6768			8911			2.51			5109			9950			0			477			1356			1215.49						33789																																																						6:05			5109			3.7385006851						6:05			510.9			0.32			1246.10			1093.26												1737.93			28391.97																		1737.93			4051.12									7346.5317			3295.41			988622.14			2547950			1517			343			0


						6:10			6783			8690			2.51			5300			9969			0			515			1357			1563.49						34180																																																						6:10			5300			2.3018867925						6:10			530.0			0.34			1292.68			1134.13												1802.91			29453.41																		1802.91			4202.58									7346.5317			3143.96			943186.74			2502515			1490			370			0


						6:15			6786			8587			2.51			5422			9975			0			518			1367			2055.49						34713																																																						6:15			5422			4.1866469937						6:15			542.2			0.34			1322.44			1160.24												1844.41			30131.39																		1844.41			4299.31									7346.5317			3047.22			914165.18			2473493			1472			387			0


						6:20			6796			8493			2.51			5649			9996			0			516			1362			2303.49						35118																																																						6:20			5649			5.7001239157						6:20			564.9			0.36			1377.80			1208.81												1921.62			31392.88																		1921.62			4479.31									7346.5317			2867.22			860166.04			2419494			1440			419			0


						6:25			6801			8615			2.51			5971			9991			0			622			1356			2303.49						35662																																																						6:25			5971			0						6:25			597.1			0.38			1456.34			1277.72												2031.16			33182.32																		2031.16			4734.64									7346.5317			2611.89			783568.15			2342896			1395			465			0


						6:30			6801			8615			2.51			5971			9991			0			622			1356			2303.49						35662																																																						6:30			5971			1.0383520348						6:30			597.1			0.38			1456.34			1277.72												2031.16			33182.32																		2031.16			4734.64									7346.5317			2611.89			783568.15			2342896			1395			465			0


						6:35			6798			8673			1.78			6033			9985			0			681			1352			2303.22						35827																																																						6:35			6033			1.8564561578						6:35			603.3			0.38			1471.46			1290.98												2052.25			33526.87																		2052.25			4783.80									7346.5317			2562.73			768819.49			2328148			1386			473			0


						6:40			6805			8853			1.78			6145			9994			0			684			1348			2304.22						36135																																																						6:40			6145			3.2384052075						6:40			614.5			0.39			1498.78			1314.95												2090.35			34149.28																		2090.35			4872.61									7346.5317			2473.92			742176.74			2301505			1370			489			0


						6:45			6803			9062			1.78			6344			10041			102			689			1354			2304.22						36701																																																						6:45			6344			2.1752837327						6:45			634.4			0.40			1547.32			1357.53												2158.04			35255.17																		2158.04			5030.40									7346.5317			2316.13			694838.29			2254167			1342			517			0


						6:50			6802			9173			1.78			6482			10065			223			730			1356			2303.22						37136																																																						6:50			6482			3.4865782166						6:50			648.2			0.41			1580.98			1387.06												2204.99			36022.07																		2204.99			5139.83									7346.5317			2206.70			662010.63			2221339			1322			537			0


						6:55			6806			9361			1.78			6708			10007			282			733			1358			2300.22						37557																																																						6:55			6708			4.099582588						6:55			670.8			0.42			1636.10			1435.43												2281.87			37278.01																		2281.87			5319.03									7346.5317			2027.50			608249.37			2167578			1290			569			0


						7:00			6814			9750			1.78			6983			10000			279			735			1359			1995.22						37917																																																						7:00			6983			6.8308749821						7:00			698.3			0.44			1703.17			1494.27												2375.41			38806.25																		2375.41			5537.09						7:00			7346.5317			1809.44			542831.92			2102160			1251			608			0


						7:05			6804			10138			2.74			7460			9990			282			745			1360			1496.26						38278																																																						7:05			7460			7.0777479893						7:05			746.0			0.47			1819.51			1596.34												2537.67			41457.06																		2537.67			5915.32									7346.5317			1431.21			429362.37			1988691			1184			675			0


						7:10			6795			10517			2.73			7988			9988			398			787			1362			1153.27						38991																																																						7:10			7988			7.8743114672						7:10			798.8			0.50			1948.29			1709.33												2717.28			44391.28																		2717.28			6334.00									7346.5317			1012.54			303760.86			1863089			1109			750			0


						7:15			6799			10831			2.73			8617			10013			561			833			1367			1105.27						40129																																																						7:15			8617			6.6264361147						7:15			861.7			0.54			2101.71			1843.93												2931.25			47886.79																		2931.25			6832.75									7346.5317			513.78			154133.29			1713462			1020			839			0


						7:20			6789			10875			2.73			9188			9989			995			832			1367			1080.27						41118																																																						7:20			9188			3.9508053983						7:20			918.8			0.58			2240.98			1966.11												3125.49			51059.98																		3125.49			7285.52									7346.5317			61.01			18302.87			1577631			939			920			0


						7:25			6790			10934			2.72			9551			9964			1156			831			1368			1055.28						41652																																																						7:25			9551			3.0258611664						7:25			955.1			0.60			2329.51			2043.79												3248.97			53077.26																		3248.97			7573.36									7346.5317			-226.83			-68048.17			1491280			888			971			0


						7:30			6793			11074			2.72			9840			9973			1017			833			1367			1029.28						41929																																																						7:30			9840			2.0528455285						7:30			984.0			0.62			2400.00			2105.63												3347.28			54683.30																		3347.28			7802.52									7346.5317			-455.99			-136795.97			1422532			847			1012			0


						7:35			6793			11141			2.88			10042			9983			1011			832			1366			1002.12						42173																																																						7:35			10042			2.0713005377						7:35			1004.2			0.63			2449.27			2148.86												3415.99			55805.87																		3415.99			7962.69									7346.5317			-616.16			-184848.06			1374480			818			1041			0


						7:40			6803			11119			2.94			10250			9992			773			830			1367			990.06						42127																																																						7:40			10250			2.5170731707						7:40			1025.0			0.65			2500.00			2193.37												3486.75			56961.78																		3486.75			8127.62									7346.5317			-781.09			-234327.45			1325001			789			1070			0


						7:45			6805			11115			2.94			10508			9980			710			832			1368			990.06						42311																																																						7:45			10508			1.5036162923						7:45			1050.8			0.66			2562.93			2248.58												3574.51			58395.55																		3574.51			8332.20									7346.5317			-985.67			-295700.91			1263627			752			1107			0


						7:50			6804			11140			2.94			10666			9944			744			832			1368			989.06						42490																																																						7:50			10666			0.3000187512						7:50			1066.6			0.67			2601.46			2282.39												3628.26			59273.59																		3628.26			8457.49									7346.5317			-1110.95			-333286.22			1226042			730			1129			0


						7:55			6797			11158			3.42			10698			9955			868			839			1366			989.58						42674																																																						7:55			10698			-0.9254066181						7:55			1069.8			0.68			2609.27			2289.23												3639.15			59451.42																		3639.15			8482.86									7346.5317			-1136.33			-340898.43			1218430			725			1134			0


						8:00			6791			11088			3.42			10599			10006			1004			863			1368			988.58						42711																																																						8:00			10599			-2.2360600057						8:00			1059.9			0.67			2585.12			2268.05												3605.47			58901.25																		3605.47			8404.36						8:00			7346.5317			-1057.83			-317348.14			1241980			739			1120			0


						8:05			6791			11060			34.299999			10362			10028			1122			863			1368			950.700001						42579																																																						8:05			10362			-0.2123142251						8:05			1036.2			0.65			2527.32			2217.33												3524.85			57584.19																		3524.85			8216.43									7346.5317			-869.90			-260970.19			1298358			773			1086			0


						8:10			6789			11070			36.5			10340			10010			1006			861			1366			1038.5						42517																																																						8:10			10340			1.6054158607						8:10			1034.0			0.65			2521.95			2212.63												3517.37			57461.93																		3517.37			8198.99									7346.5317			-852.46			-255736.80			1303591			776			1083			0


						8:15			6796			11083			36.5			10506			10042			901			862			1368			1040.5						42635																																																						8:15			10506			1.7894536455						8:15			1050.6			0.66			2562.44			2248.15												3573.83			58384.43																		3573.83			8330.62									7346.5317			-984.08			-295225.15			1264103			752			1107			0


						8:20			6805			11095			36.5			10694			10066			906			864			1367			1040.5						42874																																																						8:20			10694			1.0379652141						8:20			1069.4			0.68			2608.29			2288.38												3637.79			59429.19																		3637.79			8479.69									7346.5317			-1133.16			-339946.90			1219381			726			1133			0


						8:25			6808			11148			42.5			10805			10047			1014			866			1368			1033.5						43132																																																						8:25			10805			-0.3331790838						8:25			1080.5			0.68			2635.37			2312.13												3675.55			60046.05																		3675.55			8567.70									7346.5317			-1221.17			-366351.77			1192976			710			1149			0


						8:30			6800			11148			42.5			10769			10067			1232			864			1367			1035.5						43325																																																						8:30			10769			0.9564490668						8:30			1076.9			0.68			2626.59			2304.43												3663.30			59845.99																		3663.30			8539.16									7346.5317			-1192.63			-357788.03			1201540			715			1144			0


						8:35			6795			11125			128			10872			10069			1341			863			1368			950						43511																																																						8:35			10872			0.680647535						8:35			1087.2			0.69			2651.71			2326.47												3698.34			60418.38																		3698.34			8620.83									7346.5317			-1274.30			-382289.84			1177038			701			1159			0


						8:40			6801			11127			138			10946			10094			1412			824			1366			938						43646																																																						8:40			10946			0.8953042207						8:40			1094.6			0.69			2669.76			2342.30												3723.51			60829.62																		3723.51			8679.51									7346.5317			-1332.98			-399893.08			1159435			690			1169			0


						8:45			6803			11122			138			11044			10147			1481			794			1366			940						43835																																																						8:45			11044			0.4527345165						8:45			1104.4			0.70			2693.66			2363.27												3756.85			61374.23																		3756.85			8757.22									7346.5317			-1410.68			-423205.48			1136123			676			1183			0


						8:50			6797			11124			138			11094			10142			1670			796			1367			939						44067																																																						8:50			11094			0.8563187308						8:50			1109.4			0.70			2705.85			2373.97												3773.85			61652.09																		3773.85			8796.86									7346.5317			-1450.33			-435099.56			1124229			669			1190			0


						8:55			6797			11128			155			11189			10159			1818			794			1366			921						44327																																																						8:55			11189			1.1439806953						8:55			1118.9			0.71			2729.02			2394.30												3806.17			62180.03																		3806.17			8872.19									7346.5317			-1525.66			-457698.32			1101630			656			1203			0


						9:00			6805			11125			155			11317			10167			1876			797			1365			921						44528																																																						9:00			11317			1.0603516833						9:00			1131.7			0.72			2760.24			2421.69												3849.71			62891.36																		3849.71			8973.69						9:00			7346.5317			-1627.16			-488147.17			1071181			638			1222			0


						9:05			6803			11118			262			11437			10240			1877			794			1365			845						44741																																																						9:05			11437			-0.5945615109						9:05			1143.7			0.72			2789.51			2447.37												3890.53			63558.23																		3890.53			9068.84									7346.5317			-1722.31			-516692.97			1042635			621			1239			0


						9:10			6801			11149			268			11369			10229			1776			794			1365			1356						45107																																																						9:10			11369			-2.2869205735						9:10			1136.9			0.72			2772.93			2432.82												3867.40			63180.33																		3867.40			9014.92									7346.5317			-1668.39			-500517.02			1058811			630			1229			0


						9:15			6806			11163			268			11109			10221			1853			793			1366			1892						45471																																																						9:15			11109			0.4500855162						9:15			1110.9			0.70			2709.51			2377.18												3778.96			61735.45																		3778.96			8808.76									7346.5317			-1462.23			-438667.79			1120660			667			1192			0


						9:20			6808			11180			268			11159			10242			1762			795			1365			2138						45717																																																						9:20			11159			1.5413567524						9:20			1115.9			0.71			2721.71			2387.88												3795.97			62013.31																		3795.97			8848.40									7346.5317			-1501.87			-450561.87			1108766			660			1199			0


						9:25			6807			11192			292			11331			10254			1750			787			1365			2114						45892																																																						9:25			11331			2.5770011473						9:25			1133.1			0.72			2763.66			2424.69												3854.47			62969.16																		3854.47			8984.79									7346.5317			-1638.26			-491477.52			1067851			636			1224			0


						9:30			6809			11160			292			11623			10272			1659			713			1370			2114						46012																																																						9:30			11623			1.9702314377						9:30			1162.3			0.73			2834.88			2487.17												3953.80			64591.87																		3953.80			9216.33									7346.5317			-1869.80			-560938.96			998389			594			1265			0


						9:35			6812			11168			376			11852			10273			1490			714			1381			2029						46095																																																						9:35			11852			0.9281133986						9:35			1185.2			0.75			2890.73			2536.17												4031.70			65864.48																		4031.70			9397.91									7346.5317			-2051.38			-615413.86			943914			562			1297			0


						9:40			6807			11159			379			11962			10253			1407			718			1396			1915						45996																																																						9:40			11962			0.0334392242						9:40			1196.2			0.76			2917.56			2559.71												4069.12			66475.78																		4069.12			9485.13									7346.5317			-2138.60			-641580.84			917747			546			1313			0


						9:45			6799			11150			379			11966			10241			1534			718			1405			1872						46064																																																						9:45			11966			0.8357011533						9:45			1196.6			0.76			2918.54			2560.57												4070.48			66498.01																		4070.48			9488.31									7346.5317			-2141.77			-642532.37			916796			546			1313			0


						9:50			6797			11137			379			12066			10239			1459			716			1409			1873						46075																																																						9:50			12066			0.4309630366						9:50			1206.6			0.76			2942.93			2581.97												4104.50			67053.73																		4104.50			9567.60									7346.5317			-2221.07			-666320.53			893008			532			1328			0


						9:55			6802			11159			407			12118			10268			1397			716			1407			1844						46118																																																						9:55			12118			2.0052813996						9:55			1211.8			0.77			2955.61			2593.10												4122.19			67342.71																		4122.19			9608.83									7346.5317			-2262.30			-678690.38			880638			524			1335			0


						10:00			6805			11118			407			12361			10273			1321			718			1404			1844						46251																																																						10:00			12361			-0.404498018						10:00			1236.1			0.78			3014.88			2645.09												4204.85			68693.12																		4204.85			9801.52						10:00			7346.5317			-2454.99			-736495.62			822833			490			1369			0


						10:05			6817			11146			492			12311			10319			1285			655			1406			1929						46360																																																						10:05			12311			0						10:05			1231.1			0.78			3002.68			2634.39												4187.84			68415.26																		4187.84			9761.87									7346.5317			-2415.34			-724601.54			834727			497			1362			0


						10:10			6817			11146			500			12311			10319			1285			655			1406			1921						46360																																																						10:10			12311			-0.8935098692						10:10			1231.1			0.78			3002.68			2634.39												4187.84			68415.26																		4187.84			9761.87									7346.5317			-2415.34			-724601.54			834727			497			1362			0


						10:15			6817			11180			502			12201			10331			1116			651			1408			2209						46415																																																						10:15			12201			-1.040898287						10:15			1220.1			0.77			2975.85			2610.86												4150.42			67803.96																		4150.42			9674.65									7346.5317			-2328.12			-698434.55			860894			512			1347			0


						10:20			6818			11167			502			12074			10334			992			691			1406			2421						46405																																																						10:20			12074			-0.911048534						10:20			1207.4			0.76			2944.88			2583.68												4107.22			67098.19																		4107.22			9573.94									7346.5317			-2227.41			-668223.58			891105			530			1329			0


						10:25			6811			11153			522			11964			10356			1084			736			1407			2423						46456																																																						10:25			11964			-1.705115346						10:25			1196.4			0.76			2918.05			2560.14												4069.80			66486.90																		4069.80			9486.72									7346.5317			-2140.19			-642056.60			917272			546			1313			0


						10:30			6806			11191			522			11760			10353			1337			700			1407			2422						46498																																																						10:30			11760			-0.9948979592						10:30			1176.0			0.74			2868.29			2516.49												4000.41			65353.22																		4000.41			9324.96									7346.5317			-1978.43			-593528.75			965800			575			1284			0


						10:35			6805			11213			705			11643			10327			1613			654			1405			2240						46605																																																						10:35			11643			2.1815683243						10:35			1164.3			0.74			2839.76			2491.45												3960.61			64703.02																		3960.61			9232.19									7346.5317			-1885.66			-565696.59			993632			591			1268			0


						10:40			6806			11211			717			11897			10354			1596			636			1405			2156						46778																																																						10:40			11897			1.7651508784						10:40			1189.7			0.75			2901.71			2545.80												4047.01			66114.56																		4047.01			9433.59									7346.5317			-2087.06			-626118.53			933210			555			1304			0


						10:45			6809			11203			714			12107			10377			1498			634			1403			2146						46891																																																						10:45			12107			0.9168249773						10:45			1210.7			0.77			2952.93			2590.74												4118.45			67281.58																		4118.45			9600.11									7346.5317			-2253.58			-676073.68			883255			526			1333			0


						10:50			6817			11196			714			12218			10406			1220			638			1406			2145						46760																																																						10:50			12218			0.9412342446						10:50			1221.8			0.77			2980.00			2614.49												4156.21			67898.44																		4156.21			9688.13									7346.5317			-2341.60			-702478.54			856850			510			1349			0


						10:55			6819			11151			745			12333			10418			1194			636			1407			2116						46819																																																						10:55			12333			0.129733236						10:55			1233.3			0.78			3008.05			2639.10												4195.33			68537.52																		4195.33			9779.31									7346.5317			-2432.78			-729834.93			829493			494			1365			0


						11:00			6822			11167			745			12349			10422			1182			629			1407			2115						46838																																																						11:00			12349			0.412988906						11:00			1234.9			0.78			3011.95			2642.53												4200.77			68626.44																		4200.77			9792.00						11:00			7346.5317			-2445.47			-733641.04			825687			491			1368			0


						11:05			6816			11187			792			12400			10427			1156			604			1406			2068						46856																																																						11:05			12400			1.0403225806						11:05			1240.0			0.78			3024.39			2653.44												4218.12			68909.86																		4218.12			9832.44									7346.5317			-2485.91			-745773.00			813555			484			1375			0


						11:10			6815			11203			816			12529			10458			1012			600			1407			2241						47081																																																						11:10			12529			-0.0399074148						11:10			1252.9			0.79			3055.85			2681.04												4262.00			69626.74																		4262.00			9934.73									7346.5317			-2588.20			-776459.74			782869			466			1393			0


						11:15			6815			11202			816			12524			10484			808			604			1408			2468						47129																																																						11:15			12524			0.5589268604						11:15			1252.4			0.79			3054.63			2679.97												4260.30			69598.95																		4260.30			9930.77									7346.5317			-2584.23			-775270.33			784058			467			1392			0


						11:20			6806			11186			816			12594			10473			808			603			1408			2477						47171																																																						11:20			12594			0.9766555503						11:20			1259.4			0.80			3071.71			2694.95												4284.11			69987.96																		4284.11			9986.27									7346.5317			-2639.74			-791922.04			767406			457			1402			0


						11:25			6801			11166			830			12717			10479			793			601			1405			2470						47262																																																						11:25			12717			0.85712039						11:25			1271.7			0.80			3101.71			2721.27												4325.95			70671.50																		4325.95			10083.80									7346.5317			-2737.27			-821181.49			738147			439			1420			0


						11:30			6803			11198			830			12826			10497			707			598			1408			2471						47338																																																						11:30			12826			0.0857632933						11:30			1282.6			0.81			3128.29			2744.60												4363.03			71277.24																		4363.03			10170.23									7346.5317			-2823.70			-847110.59			712218			424			1435			0


						11:35			6807			11184			756			12837			10524			668			591			1410			2554						47331																																																						11:35			12837			0.9815377425						11:35			1283.7			0.81			3130.98			2746.95												4366.77			71338.37																		4366.77			10178.96									7346.5317			-2832.42			-849727.29			709601			422			1437			0


						11:40			6816			11149			756			12963			10523			612			592			1409			2538						47358																																																						11:40			12963			0.5939983029						11:40			1296.3			0.82			3161.71			2773.91												4409.63			72038.58																		4409.63			10278.87									7346.5317			-2932.33			-879700.38			679628			405			1455			0


						11:45			6813			11178			756			13040			10496			591			591			1407			2530						47402																																																						11:45			13040			-0.268404908						11:45			1304.0			0.82			3180.49			2790.39												4435.83			72466.49																		4435.83			10339.92									7346.5317			-2993.39			-898017.26			661311			394			1466			0


						11:50			6813			11163			756			13005			10484			642			594			1411			2530						47398																																																						11:50			13005			-0.0461361015						11:50			1300.5			0.82			3171.95			2782.90												4423.92			72271.99																		4423.92			10312.17									7346.5317			-2965.64			-889691.40			669637			399			1461			0


						11:55			6813			11173			797			12999			10505			623			590			1408			2488						47396																																																						11:55			12999			0.169243788						11:55			1299.9			0.82			3170.49			2781.62												4421.88			72238.65																		4421.88			10307.41									7346.5317			-2960.88			-888264.11			671064			399			1460			0


						12:00			6810			11191			794			13021			10516			657			575			1406			2491						47461																																																						12:00			13021			0.5375931188						12:00			1302.1			0.82			3175.85			2786.33												4429.36			72360.91																		4429.36			10324.86						12:00			7346.5317			-2978.33			-893497.51			665831			396			1463			0


						12:05			6805			11186			766			13091			10502			747			542			1409			2519						47567																																																						12:05			13091			0.7791612558						12:05			1309.1			0.83			3192.93			2801.30												4453.18			72749.91																		4453.18			10380.36									7346.5317			-3033.83			-910149.23			649179			386			1473			0


						12:10			6801			11196			790			13193			10504			871			527			1408			2375						47665																																																						12:10			13193			2.0844387175						12:10			1319.3			0.83			3217.80			2823.13												4487.87			73316.75																		4487.87			10461.24									7346.5317			-3114.71			-934413.16			624915			372			1487			0


						12:15			6800			11203			790			13468			10516			939			527			1409			2110						47762																																																						12:15			13468			1.7151767152						12:15			1346.8			0.85			3284.88			2881.98												4581.42			74844.99																		4581.42			10679.30									7346.5317			-3332.77			-999830.61			559498			333			1526			0


						12:20			6798			11200			790			13699			10490			876			526			1406			2068						47853																																																						12:20			13699			0.8832761515						12:20			1369.9			0.87			3341.22			2931.41												4660.00			76128.72																		4660.00			10862.47									7346.5317			-3515.94			-1054781.27			504547			300			1559			0


						12:25			6643			11205			815			13820			10499			859			526			1407			2045						47819																																																						12:25			13820			1.2083936324						12:25			1382.0			0.87			3370.73			2957.30												4701.16			76801.15																		4701.16			10958.41									7346.5317			-3611.88			-1083564.95			475763			283			1576			0


						12:30			6413			11199			815			13987			10454			1002			527			1408			2045						47850																																																						12:30			13987			0.5004647172						12:30			1398.7			0.88			3411.46			2993.04												4757.97			77729.21																		4757.97			11090.84									7346.5317			-3744.30			-1123291.19			436037			260			1600			0


						12:35			6420			11195			797			14057			10438			812			552			1405			2062						47738																																																						12:35			14057			-0.213416803						12:35			1405.7			0.89			3428.54			3008.02												4781.78			78118.21																		4781.78			11146.34									7346.5317			-3799.81			-1139942.91			419385			250			1610			0


						12:40			6418			11187			786			14027			10472			846			552			1408			2074						47770																																																						12:40			14027			-0.2281314608						12:40			1402.7			0.89			3421.22			3001.60												4771.58			77951.50																		4771.58			11122.55									7346.5317			-3776.02			-1132806.46			426522			254			1605			0


						12:45			6424			11171			786			13995			10483			825			552			1406			2072						47714																																																						12:45			13995			-0.7288317256						12:45			1399.5			0.88			3413.41			2994.75												4760.69			77773.66																		4760.69			11097.18									7346.5317			-3750.65			-1125194.24			434134			258			1601			0


						12:50			6423			11187			784			13893			10477			724			550			1402			2075						47515																																																						12:50			13893			-1.4395738861						12:50			1389.3			0.88			3388.54			2972.92												4725.99			77206.82																		4725.99			11016.30									7346.5317			-3669.77			-1100930.31			458398			273			1586			0


						12:55			6422			11202			831			13693			10489			780			552			1400			2028						47397																																																						12:55			13693			-0.3432410721						12:55			1369.3			0.87			3339.76			2930.12												4657.96			76095.37																		4657.96			10857.71									7346.5317			-3511.18			-1053353.98			505974			301			1558			0


						13:00			6414			11199			831			13646			10491			740			553			1398			2053						47325																																																						13:00			13646			-0.190532024						13:00			1364.6			0.86			3328.29			2920.07												4641.97			75834.18																		4641.97			10820.44						13:00			7346.5317			-3473.91			-1042173.55			517155			308			1551			0


						13:05			6415			11212			796			13620			10484			572			548			1396			2361						47404																																																						13:05			13620			0.4552129222						13:05			1362.0			0.86			3321.95			2914.50												4633.13			75689.70																		4633.13			10799.83									7346.5317			-3453.30			-1035988.62			523340			312			1548			0


						13:10			6422			11208			787			13682			10479			456			538			1395			2619						47586																																																						13:10			13682			-0.1900306973						13:10			1368.2			0.86			3337.07			2927.77												4654.22			76034.25																		4654.22			10848.99									7346.5317			-3502.46			-1050737.28			508591			303			1556			0


						13:15			6427			11227			786			13656			10489			438			542			1398			2632						47595																																																						13:15			13656			-0.4393673111						13:15			1365.6			0.86			3330.73			2922.21												4645.37			75889.76																		4645.37			10828.37									7346.5317			-3481.84			-1044552.36			514776			306			1553			0


						13:20			6418			11223			786			13596			10485			491			540			1396			2632						47567																																																						13:20			13596			-0.2794939688						13:20			1359.6			0.86			3316.10			2909.37												4624.96			75556.32																		4624.96			10780.80									7346.5317			-3434.26			-1030279.46			529049			315			1544			0


						13:25			6423			11230			811			13558			10459			549			540			1396			2593						47559																																																						13:25			13558			-1.5267738605						13:25			1355.8			0.86			3306.83			2901.24												4612.04			75345.15																		4612.04			10750.66									7346.5317			-3404.13			-1021239.96			538088			320			1539			0


						13:30			6414			11243			809			13351			10467			552			535			1398			2510						47279																																																						13:30			13351			-0.8388884728						13:30			1335.1			0.84			3256.34			2856.94												4541.62			74194.80																		4541.62			10586.53									7346.5317			-3239.99			-971998.46			587330			350			1510			0


						13:35			6413			11208			795			13239			10480			550			531			1401			2522						47139																																																						13:35			13239			-0.574061485						13:35			1323.9			0.84			3229.02			2832.97												4503.52			73572.38																		4503.52			10497.72									7346.5317			-3151.19			-945355.71			613973			365			1494			0


						13:40			6412			11177			803			13163			10470			580			532			1404			2515						47056																																																						13:40			13163			-1.7549190914						13:40			1316.3			0.83			3210.49			2816.71												4477.67			73150.03																		4477.67			10437.45									7346.5317			-3090.92			-927276.71			632052			376			1483			0


						13:45			6383			11178			803			12932			10442			746			529			1406			2515						46934																																																						13:45			12932			-0.7887411073						13:45			1293.2			0.82			3154.15			2767.28												4399.09			71866.31																		4399.09			10254.29									7346.5317			-2907.75			-872326.04			687002			409			1450			0


						13:50			6363			11199			803			12830			10454			739			529			1407			2515						46839																																																						13:50			12830			0.8573655495						13:50			1283.0			0.81			3129.27			2745.45												4364.39			71299.47																		4364.39			10173.41									7346.5317			-2826.87			-848062.12			711266			423			1436			0


						13:55			6367			11186			838			12940			10468			630			528			1404			2480						46841																																																						13:55			12940			0.1391035549						13:55			1294.0			0.82			3156.10			2768.99												4401.81			71910.77																		4401.81			10260.63									7346.5317			-2914.10			-874229.10			685099			408			1451			0


						14:00			6368			11174			832			12958			10464			440			534			1404			2471						46645																																																						14:00			12958			0.2392344498						14:00			1295.8			0.82			3160.49			2772.84												4407.93			72010.80																		4407.93			10274.90						14:00			7346.5317			-2928.37			-878510.97			680817			405			1454			0


						14:05			6372			11178			806			12989			10442			356			532			1404			2462						46541																																																						14:05			12989			0.9161598275						14:05			1298.9			0.82			3168.05			2779.48												4418.48			72183.07																		4418.48			10299.48									7346.5317			-2952.95			-885885.30			673443			401			1458			0


						14:10			6379			11183			819			13108			10456			216			573			1405			2455						46594																																																						14:10			13108			0.0381446445						14:10			1310.8			0.83			3197.07			2804.94												4458.96			72844.39																		4458.96			10393.84									7346.5317			-3047.31			-914193.22			645135			384			1475			0


						14:15			6371			11195			819			13113			10428			171			622			1405			2453						46577																																																						14:15			13113			0.0686341798						14:15			1311.3			0.83			3198.29			2806.01												4460.66			72872.17																		4460.66			10397.81									7346.5317			-3051.28			-915382.62			643946			383			1476			0


						14:20			6364			11190			819			13122			10416			284			523			1403			2464						46585																																																						14:20			13122			-1.2879134278						14:20			1312.2			0.83			3200.49			2807.94												4463.72			72922.19																		4463.72			10404.94									7346.5317			-3058.41			-917523.56			641805			382			1477			0


						14:25			6367			11224			842			12953			10456			325			521			1403			2447						46538																																																						14:25			12953			-1.5826449471						14:25			1295.3			0.82			3159.27			2771.77												4406.23			71983.01																		4406.23			10270.94									7346.5317			-2924.41			-877321.56			682007			406			1453			0


						14:30			6369			11212			842			12748			10556			405			521			1402			2448						46503																																																						14:30			12748			-1.0982114842						14:30			1274.8			0.81			3109.27			2727.91												4336.50			70843.78																		4336.50			10108.38									7346.5317			-2761.85			-828555.82			730772			435			1424			0


						14:35			6363			11208			750			12608			10582			452			526			1403			2539						46431																																																						14:35			12608			-0.4996827411						14:35			1260.8			0.80			3075.12			2697.95												4288.87			70065.76																		4288.87			9997.37									7346.5317			-2650.84			-795252.39			764076			455			1404			0


						14:40			6355			11226			748			12545			10576			521			539			1403			2541						46454																																																						14:40			12545			-1.2116381028						14:40			1254.5			0.79			3059.76			2684.47												4267.44			69715.66																		4267.44			9947.42									7346.5317			-2600.89			-780265.84			779062			464			1395			0


						14:45			6364			11222			748			12393			10601			536			540			1404			2541						46349																																																						14:45			12393			-1.87202453						14:45			1239.3			0.78			3022.68			2651.94												4215.74			68870.95																		4215.74			9826.89									7346.5317			-2480.36			-744107.83			815220			485			1374			0


						14:50			6368			11109			748			12161			10593			634			540			1405			2541						46099																																																						14:50			12161			0.2878052792						14:50			1216.1			0.77			2966.10			2602.30												4136.82			67581.67																		4136.82			9642.93									7346.5317			-2296.40			-688919.29			870409			518			1341			0


						14:55			6371			11109			790			12196			10565			672			540			1401			2500						46144																																																						14:55			12196			0.2049852411						14:55			1219.6			0.77			2974.63			2609.79												4148.72			67776.18																		4148.72			9670.68									7346.5317			-2324.15			-697245.15			862083			513			1346			0


						15:00			6362			11166			790			12221			10538			648			540			1403			2500						46168																																																						15:00			12221			1.3583176499						15:00			1222.1			0.77			2980.73			2615.14												4157.23			67915.11																		4157.23			9690.51						15:00			7346.5317			-2343.97			-703192.19			856136			510			1350			0


						15:05			6361			11211			634			12387			10525			517			543			1403			2623						46204																																																						15:05			12387			1.0171954468						15:05			1238.7			0.78			3021.22			2650.66												4213.70			68837.61																		4213.70			9822.13									7346.5317			-2475.60			-742680.54			816648			486			1373			0


						15:10			6367			11212			642			12513			10507			396			585			1402			2521						46145																																																						15:10			12513			-0.831135619						15:10			1251.3			0.79			3051.95			2677.62												4256.56			69537.82																		4256.56			9922.04									7346.5317			-2575.51			-772653.63			786675			468			1391			0


						15:15			6362			11203			642			12409			10506			515			595			1404			2501						46137																																																						15:15			12409			-1.0798613909						15:15			1240.9			0.78			3026.59			2655.37												4221.18			68959.87																		4221.18			9839.58									7346.5317			-2493.05			-747913.94			811414			483			1376			0


						15:20			6363			11155			642			12275			10539			534			599			1406			2500						46013																																																						15:20			12275			-0.3177189409						15:20			1227.5			0.78			2993.90			2626.69												4175.60			68215.20																		4175.60			9733.32									7346.5317			-2386.79			-716037.80			843290			502			1357			0


						15:25			6360			11147			671			12236			10555			534			597			1408			2472						45980																																																						15:25			12236			-0.057208238						15:25			1223.6			0.77			2984.39			2618.35												4162.33			67998.47																		4162.33			9702.40									7346.5317			-2355.87			-706760.41			852568			507			1352			0


						15:30			6366			11178			671			12229			10576			534			595			1407			2470						46026																																																						15:30			12229			-0.2616730722						15:30			1222.9			0.77			2982.68			2616.85												4159.95			67959.57																		4159.95			9696.85									7346.5317			-2350.32			-705095.24			854233			508			1351			0


						15:35			6372			11173			493			12197			10536			540			600			1405			2664						45980																																																						15:35			12197			0.0901861113						15:35			1219.7			0.77			2974.88			2610.00												4149.06			67781.73																		4149.06			9671.48									7346.5317			-2324.94			-697483.03			861845			513			1346			0


						15:40			6377			11202			501			12208			10498			534			611			1403			2720						46054																																																						15:40			12208			0.0655307995						15:40			1220.8			0.77			2977.56			2612.35												4152.80			67842.86																		4152.80			9680.20									7346.5317			-2333.67			-700099.73			859229			511			1348			0


						15:45			6370			11216			501			12216			10507			531			617			1401			2719						46078																																																						15:45			12216			0.2373935822						15:45			1221.6			0.77			2979.51			2614.07												4155.53			67887.32																		4155.53			9686.54									7346.5317			-2340.01			-702002.78			857325			510			1349			0


						15:50			6370			11215			501			12245			10531			457			625			1402			2720						46066																																																						15:50			12245			1.6986525112						15:50			1224.5			0.77			2986.59			2620.27												4165.39			68048.48																		4165.39			9709.54									7346.5317			-2363.00			-708901.35			850427			506			1353			0


						15:55			6371			11200			523			12453			10505			464			632			1401			2698						46247																																																						15:55			12453			1.0439251586						15:55			1245.3			0.79			3037.32			2664.78												4236.15			69204.39																		4236.15			9874.47									7346.5317			-2527.94			-758380.73			800948			477			1382			0


						16:00			6369			11170			523			12583			10500			495			637			1403			2698						46378																																																						16:00			12583			0.4053087499						16:00			1258.3			0.80			3069.02			2692.60												4280.37			69926.83																		4280.37			9977.55						16:00			7346.5317			-2631.02			-789305.35			770023			458			1401			0


						16:05			6359			11135			333			12634			10498			643			640			1373			2889						46504																																																						16:05			12634			1.5592844705						16:05			1263.4			0.80			3081.46			2703.51												4297.72			70210.25																		4297.72			10017.99									7346.5317			-2671.46			-801437.31			757891			451			1408			0


						16:10			6357			11155			346			12831			10470			595			671			1372			2885						46682																																																						16:10			12831			1.2235990959						16:10			1283.1			0.81			3129.51			2745.67												4364.73			71305.03																		4364.73			10174.20									7346.5317			-2827.67			-848300.00			711028			423			1436			0


						16:15			6362			11160			346			12988			10427			533			697			1366			2896						46775																																																						16:15			12988			0.6236526024						16:15			1298.8			0.82			3167.80			2779.26												4418.14			72177.52																		4418.14			10298.69									7346.5317			-2952.16			-885647.42			673681			401			1458			0


						16:20			6365			11190			346			13069			10394			536			698			1370			2895						46863																																																						16:20			13069			0.9488101615						16:20			1306.9			0.83			3187.56			2796.60												4445.69			72627.65																		4445.69			10362.92									7346.5317			-3016.39			-904915.83			654412			390			1470			0


						16:25			6366			11174			369			13193			10417			555			697			1373			2786						46930																																																						16:25			13193			1.9707420602						16:25			1319.3			0.83			3217.80			2823.13												4487.87			73316.75																		4487.87			10461.24									7346.5317			-3114.71			-934413.16			624915			372			1487			0


						16:30			6365			11139			369			13453			10473			610			704			1370			2473						46956																																																						16:30			13453			1.7765554151						16:30			1345.3			0.85			3281.22			2878.77												4576.32			74761.64																		4576.32			10667.41									7346.5317			-3320.87			-996262.39			563066			335			1524			0


						16:35			6362			11166			211			13692			10429			559			720			1371			2631						47141																																																						16:35			13692			1.4314928425						16:35			1369.2			0.87			3339.51			2929.91												4657.62			76089.82																		4657.62			10856.92									7346.5317			-3510.39			-1053116.10			506212			301			1558			0


						16:40			6366			11182			210			13888			10429			533			753			1370			2633						47364																																																						16:40			13888			1.8217165899						16:40			1388.8			0.88			3387.32			2971.85												4724.29			77179.04																		4724.29			11012.33									7346.5317			-3665.80			-1099740.91			459587			274			1586			0


						16:45			6372			11166			210			14141			10473			533			754			1371			2610						47630																																																						16:45			14141			0						16:45			1414.1			0.89			3449.02			3025.99												4810.35			78585.02																		4810.35			11212.95									7346.5317			-3866.42			-1159924.96			399403			238			1621			0


						16:50			6372			11166			210			14141			10473			533			754			1371			2610						47630																																																						16:50			14141			0.7990948306						16:50			1414.1			0.89			3449.02			3025.99												4810.35			78585.02																		4810.35			11212.95									7346.5317			-3866.42			-1159924.96			399403			238			1621			0


						16:55			6367			11173			231			14254			10479			534			755			1372			2557						47722																																																						16:55			14254			-1.0944296338						16:55			1425.4			0.90			3476.59			3050.17												4848.79			79212.99																		4848.79			11302.55									7346.5317			-3956.02			-1186805.59			372523			222			1637			0


						17:00			6369			11176			231			14098			10489			533			831			1373			2562						47662																																																						17:00			14098			0.4043126685						17:00			1409.8			0.89			3438.54			3016.79												4795.73			78346.06																		4795.73			11178.85						17:00			7346.5317			-3832.32			-1149696.05			409632			244			1615			0


						17:05			6368			11201			86.099998			14155			10500			533			852			1373			2687						47755																																																						17:05			14155			1.1303426351						17:05			1415.5			0.89			3452.44			3028.99												4815.12			78662.82																		4815.12			11224.05									7346.5317			-3877.52			-1163255.31			396073			236			1623			0


						17:10			6364			11224			92.800003			14315			10499			535			802			1373			2623						47828																																																						17:10			14315			0.3422982885						17:10			1431.5			0.90			3491.46			3063.22												4869.54			79551.98																		4869.54			11350.92									7346.5317			-4004.39			-1201316.37			358012			213			1646			0


						17:15			6366			11216			92.800003			14364			10524			544			805			1373			2616						47901																																																						17:15			14364			0.5847953216						17:15			1436.4			0.91			3503.41			3073.71												4886.21			79824.29																		4886.21			11389.77									7346.5317			-4043.24			-1212972.57			346356			206			1653			0


						17:20			6365			11208			92.800003			14448			10549			536			806			1372			2616						47993																																																						17:20			14448			0.9759136213						17:20			1444.8			0.91			3523.90			3091.68												4914.79			80291.10																		4914.79			11456.38									7346.5317			-4109.85			-1232954.63			326374			194			1665			0


						17:25			6360			11192			106			14589			10538			673			813			1371			2603						48245																																																						17:25			14589			1.2063883748						17:25			1458.9			0.92			3558.29			3121.86												4962.75			81074.67																		4962.75			11568.18									7346.5317			-4221.65			-1266495.95			292832			174			1685			0


						17:30			6361			11214			106			14765			10545			759			829			1387			2623						48589																																																						17:30			14765			0.8398239079						17:30			1476.5			0.93			3601.22			3159.52												5022.62			82052.74																		5022.62			11707.74									7346.5317			-4361.21			-1308363.12			250965			149			1710			0


						17:35			6360			11229			13.1			14889			10537			901			844			1402			2730						48905																																																						17:35			14889			0.4499966418						17:35			1488.9			0.94			3631.46			3186.05												5064.80			82741.84																		5064.80			11806.07									7346.5317			-4459.53			-1337860.44			221468			132			1727			0


						17:40			6356			11231			13.9			14956			10515			955			854			1404			2729						49014																																																						17:40			14956			0.4011767852						17:40			1495.6			0.95			3647.80			3200.39												5087.59			83114.18																		5087.59			11859.19									7346.5317			-4512.66			-1353798.51			205530			122			1737			0


						17:45			6358			11210			13.9			15016			10527			999			855			1403			2719						49101																																																						17:45			15016			0.7392115077						17:45			1501.6			0.95			3662.44			3213.23												5108.00			83447.61																		5108.00			11906.77									7346.5317			-4560.24			-1368071.41			191257			114			1745			0


						17:50			6358			11225			13.9			15127			10486			1017			856			1404			2696						49183																																																						17:50			15127			0.7073444834						17:50			1512.7			0.96			3689.51			3236.98												5145.76			84064.47																		5145.76			11994.79									7346.5317			-4648.25			-1394476.28			164852			98			1761			0


						17:55			6351			11224			15.7			15234			10490			1304			855			1405			2695						49574																																																						17:55			15234			-0.1444138112						17:55			1523.4			0.96			3715.61			3259.88												5182.16			84659.09																		5182.16			12079.63									7346.5317			-4733.10			-1419929.61			139399			83			1776			0


						18:00			6357			11250			15.7			15212			10471			1432			860			1410			2753						49761																																																						18:00			15212			0.1577701814						18:00			1521.2			0.96			3710.24			3255.17												5174.68			84536.83																		5174.68			12062.19						18:00			7346.5317			-4715.65			-1414696.22			144632			86			1773			0


						18:05			6358			11302			0.111			15236			10494			1536			874			1439			2844						50083																																																						18:05			15236			1.332370701						18:05			1523.6			0.96			3716.10			3260.31												5182.84			84670.21																		5182.84			12081.22									7346.5317			-4734.68			-1420405.38			138923			83			1776			0


						18:10			6356			11336			0.227			15439			10454			1566			881			1441			2903						50376																																																						18:10			15439			0.3109009651						18:10			1543.9			0.98			3765.61			3303.75												5251.90			85798.33																		5251.90			12242.18									7346.5317			-4895.65			-1468695.35			90633			54			1805			0


						18:15			6361			11321			0.227			15487			10434			1543			880			1441			2889						50356																																																						18:15			15487			0.5101052496						18:15			1548.7			0.98			3777.32			3314.02												5268.22			86065.07																		5268.22			12280.24									7346.5317			-4933.71			-1480113.67			79215			47			1812			0


						18:20			6365			11294			0.227			15566			10427			1531			877			1443			2854						50357																																																						18:20			15566			0.4496980599						18:20			1556.6			0.98			3796.59			3330.92												5295.10			86504.10																		5295.10			12342.89									7346.5317			-4996.35			-1498906.32			60422			36			1823			0


						18:25			6366			11316			0.227			15636			10440			1389			886			1449			2856						50338																																																						18:25			15636			-0.3197748785						18:25			1563.6			0.99			3813.66			3345.90												5318.91			86893.10																		5318.91			12398.39									7346.5317			-5051.86			-1515558.04			43770			26			1833			0


						18:30			6365			11280			0.227			15586			10472			1386			955			1460			2864						50368																																																						18:30			15586			0.8084178109						18:30			1558.6			0.99			3801.46			3335.20												5301.90			86615.24																		5301.90			12358.74									7346.5317			-5012.21			-1503663.95			55664			33			1826			0


						18:35			6367			11296			3.17			15712			10471			1289			956			1462			2578						50134																																																						18:35			15712			0.6873727088						18:35			1571.2			0.99			3832.20			3362.16												5344.76			87315.46																		5344.76			12458.66									7346.5317			-5112.12			-1533637.04			25691			15			1844			0


						18:40			6360			11343			3.17			15820			10412			1255			954			1465			2340						49952																																																			PEAK			18:40			15820			-0.3603034134						18:40			1582.0			1.00			3858.54			3385.28												5381.50			87915.64																		5381.50			12544.29									7346.5317			-5197.76			-1559328.26			0			0			1859			0


						18:45			6355			11311			3.17			15763			10397			1300			935			1467			2334						49865																																																						18:45			15763			0.2474148322						18:45			1576.3			1.00			3844.63			3373.08												5362.11			87598.87																		5362.11			12499.10									7346.5317			-5152.56			-1545769.01			13559			8			1851			0


						18:50			6359			11305			3.17			15802			10395			1268			933			1467			2333						49865																																																						18:50			15802			-0.6454879129						18:50			1580.2			1.00			3854.15			3381.42												5375.38			87815.61																		5375.38			12530.02									7346.5317			-5183.49			-1555046.39			4282			3			1857			0


						18:55			6358			11314			3.17			15700			10413			1333			929			1466			2332						49848																																																						18:55			15700			-2.3630573248						18:55			1570.0			0.99			3829.27			3359.60												5340.68			87248.77																		5340.68			12449.14									7346.5317			-5102.61			-1530782.46			28546			17			1842			0


						19:00			6362			11327			3.17			15329			10437			1335			930			1434			2304						49461																																																						19:00			15329			-0.2609433101						19:00			1532.9			0.97			3738.78			3280.21												5214.48			85187.03																		5214.48			12154.96						19:00			7346.5317			-4808.43			-1442528.37			116800			70			1790			0


						19:05			6358			11287			3.17			15289			10443			1092			929			1434			2277						49112																																																						19:05			15289			1.1903983256						19:05			1528.9			0.97			3729.02			3271.65												5200.87			84964.74																		5200.87			12123.24									7346.5317			-4776.71			-1433013.10			126315			75			1784			0


						19:10			6360			11287			3.17			15471			10426			896			913			1435			2209						49000																																																						19:10			15471			-2.4691358025						19:10			1547.1			0.98			3773.41			3310.59												5262.78			85976.16																		5262.78			12267.56									7346.5317			-4921.03			-1476307.56			83021			49			1810			0


						19:15			6364			11303			3.17			15089			10362			725			880			1435			2580						48741																																																						19:15			15089			-3.9830339983						19:15			1508.9			0.95			3680.24			3228.85												5132.84			83853.29																		5132.84			11964.65									7346.5317			-4618.12			-1385436.77			173891			104			1756			0


						19:20			6362			11330			3.17			14488			10170			798			818			1438			2936						48343																																																						19:20			14488			-1.5392048592						19:20			1448.8			0.92			3533.66			3100.24												4928.39			80513.39																		4928.39			11488.10									7346.5317			-4141.57			-1242469.90			316858			189			1671			0


						19:25			6352			11317			3.17			14265			10361			893			818			1447			2679						48135																																																						19:25			14265			-1.6684192079						19:25			1426.5			0.90			3479.27			3052.53												4852.54			79274.12																		4852.54			11311.27									7346.5317			-3964.74			-1189422.29			369906			220			1639			0


						19:30			6347			11256			0			14027			10382			863			867			1472			2692						47906																																																						19:30			14027			-1.0479788978						19:30			1402.7			0.89			3421.22			3001.60												4771.58			77951.50																		4771.58			11122.55									7346.5317			-3776.02			-1132806.46			426522			254			1605			0


						19:35			6357			11219			0			13880			10376			630			880			1467			2687						47496																																																						19:35			13880			-1.7867435159						19:35			1388.0			0.88			3385.37			2970.14												4721.57			77134.58																		4721.57			11005.99									7346.5317			-3659.46			-1097837.85			461490			275			1584			0


						19:40			6361			11272			0			13632			10381			629			820			1469			2693						47257																																																						19:40			13632			-0.7335680751						19:40			1363.2			0.86			3324.88			2917.07												4637.21			75756.38																		4637.21			10809.34									7346.5317			-3462.81			-1038843.20			520485			310			1549			0


						19:45			6366			11235			0			13532			10397			587			870			1463			2688						47138																																																						19:45			13532			-3.5619272835						19:45			1353.2			0.86			3300.49			2895.67												4603.19			75200.66																		4603.19			10730.05									7346.5317			-3383.52			-1015055.04			544273			324			1535			0


						19:50			6361			11234			0			13050			10366			618			899			1465			2693						46686																																																						19:50			13050			-6.5057471264						19:50			1305.0			0.82			3182.93			2792.53												4439.23			72522.07																		4439.23			10347.85									7346.5317			-3001.32			-900396.08			658932			392			1467			0


						19:55			6361			11278			0			12201			10371			793			879			1466			2693						46042																																																						19:55			12201			0						19:55			1220.1			0.77			2975.85			2610.86												4150.42			67803.96																		4150.42			9674.65									7346.5317			-2328.12			-698434.55			860894			512			1347			0


						20:00			6361			11278			0			12201			10371			793			879			1466			2693						46042																																																						20:00			12201			0						20:00			1220.1			0.77			2975.85			2610.86												4150.42			67803.96																		4150.42			9674.65						20:00			7346.5317			-2328.12			-698434.55			860894			512			1347			0


						20:05			6361			11278			0			12201			10371			793			879			1466			2693						46042																																																						20:05			12201			0						20:05			1220.1			0.77			2975.85			2610.86												4150.42			67803.96																		4150.42			9674.65									7346.5317			-2328.12			-698434.55			860894			512			1347			0


						20:10			6361			11278			0			12201			10371			793			879			1466			2693						46042																																																						20:10			12201			0						20:10			1220.1			0.77			2975.85			2610.86												4150.42			67803.96																		4150.42			9674.65									7346.5317			-2328.12			-698434.55			860894			512			1347			0


						20:15			6361			11278			0			12201			10371			793			879			1466			2693						46042																																																						20:15			12201			-7.6141299893						20:15			1220.1			0.77			2975.85			2610.86												4150.42			67803.96																		4150.42			9674.65									7346.5317			-2328.12			-698434.55			860894			512			1347			0


						20:20			6355			11255			0			11272			10370			968			777			1437			2650						45084																																																						20:20			11272			-1.7210787793						20:20			1127.2			0.71			2749.27			2412.06												3834.40			62641.28																		3834.40			8938.01									7346.5317			-1591.47			-477442.50			1081886			644			1215			0


						20:25			6370			11274			0			11078			10384			777			774			1439			2650						44746																																																						20:25			11078			-2.2838057411						20:25			1107.8			0.70			2701.95			2370.55												3768.41			61563.18																		3768.41			8784.18									7346.5317			-1437.64			-431293.46			1128035			671			1188			0


						20:30			6366			11305			0			10825			10403			778			778			1440			2650						44545																																																						20:30			10825			-4						20:30			1082.5			0.68			2640.24			2316.41												3682.35			60157.19																		3682.35			8583.56									7346.5317			-1237.03			-371109.40			1188219			707			1152			0


						20:35			6352			11227			0			10392			10377			991			788			1436			2582						44145																																																						20:35			10392			0						20:35			1039.2			0.66			2534.63			2223.75												3535.05			57750.90																		3535.05			8240.22									7346.5317			-893.69			-268106.64			1291222			769			1091			0


						20:40			6352			11227			0			10392			10377			991			788			1436			2582						44145																																																						20:40			10392			-0.9622786759						20:40			1039.2			0.66			2534.63			2223.75												3535.05			57750.90																		3535.05			8240.22									7346.5317			-893.69			-268106.64			1291222			769			1091			0


						20:45			6352			11219			0			10292			10402			884			795			1436			2577						43957																																																						20:45			10292			-3.9836766421						20:45			1029.2			0.65			2510.24			2202.35												3501.04			57195.18																		3501.04			8160.93									7346.5317			-814.39			-244318.48			1315010			783			1076			0


						20:50			6361			11219			0			9882			10455			789			825			1437			2575						43543																																																						20:50			9882			-3.7947783849						20:50			988.2			0.62			2410.24			2114.62												3361.57			54916.71																		3361.57			7835.82									7346.5317			-489.29			-146787.00			1412541			841			1018			0


						20:55			6358			11237			0			9507			10456			910			823			1434			2634						43359																																																						20:55			9507			-1.7566003997						20:55			950.7			0.60			2318.78			2034.37												3234.00			52832.74																		3234.00			7538.47									7346.5317			-191.94			-57581.38			1501747			894			965			0


						21:00			6361			11216			0			9340			10450			830			809			1432			2668						43106																																																						21:00			9340			-3.8115631692						21:00			934.0			0.59			2278.05			1998.64												3177.19			51904.68																		3177.19			7406.05						21:00			7346.5317			-59.52			-17855.14			1541473			918			942			0


						21:05			6365			11243			0			8984			10478			627			794			1434			2605						42530																																																						21:05			8984			0.1669634907						21:05			898.4			0.57			2191.22			1922.46												3056.09			49926.30																		3056.09			7123.76									7346.5317			222.77			66830.73			1626159			968			891			0


						21:10			6356			11250			0			8999			10457			835			592			1435			2398						42322																																																						21:10			8999			0.422269141						21:10			899.9			0.57			2194.88			1925.67												3061.20			50009.66																		3061.20			7135.66									7346.5317			210.88			63262.50			1622591			966			893			0


						21:15			6364			11233			0			9037			10434			623			481			1437			2396						42005																																																						21:15			9037			-4.6143631736						21:15			903.7			0.57			2204.15			1933.80												3074.12			50220.84																		3074.12			7165.79									7346.5317			180.74			54223.00			1613551			960			899			0


						21:20			6371			11224			0			8620			10438			485			486			1441			2396						41461																																																						21:20			8620			-6.252900232						21:20			862.0			0.54			2102.44			1844.57												2932.27			47903.46																		2932.27			6835.13									7346.5317			511.40			153419.65			1712748			1019			840			0


						21:25			6363			11262			0			8081			10439			534			490			1441			2398						41008																																																						21:25			8081			-3.7371612424						21:25			808.1			0.51			1970.98			1729.23												2748.92			44908.11																		2748.92			6407.74									7346.5317			938.79			281637.86			1840966			1096			763			0


						21:30			6358			11264			0			7779			10415			599			488			1441			2399						40743																																																						21:30			7779			-3.5094485152						21:30			777.9			0.49			1897.32			1664.61												2646.19			43229.82																		2646.19			6168.27									7346.5317			1178.26			353478.12			1912806			1139			721			0


						21:35			6355			11249			0			7506			10395			566			474			1440			2417						40402																																																						21:35			7506			-3.7703170797						21:35			750.6			0.47			1830.73			1606.19												2553.32			41712.69																		2553.32			5951.80									7346.5317			1394.73			418419.81			1977748			1177			682			0


						21:40			6357			11167			0			7223			10383			411			466			1440			2528						39975																																																						21:40			7223			-3.3088744289						21:40			722.3			0.46			1761.71			1545.63												2457.05			40139.99																		2457.05			5727.40									7346.5317			1619.13			485740.32			2045069			1217			642			0


						21:45			6365			11072			0			6984			10362			411			465			1444			2543						39646																																																						21:45			6984			-5.5412371134						21:45			698.4			0.44			1703.41			1494.49												2375.75			38811.81																		2375.75			5537.88									7346.5317			1808.65			542594.04			2101922			1251			608			0


						21:50			6371			10915			0			6597			10341			411			464			1446			2569						39114																																																						21:50			6597			-1.3642564802						21:50			659.7			0.42			1609.02			1411.67												2244.11			36661.15																		2244.11			5231.02									7346.5317			2115.51			634654.24			2193982			1306			553			0


						21:55			6364			10605			0			6507			10341			416			467			1445			2576						38721																																																						21:55			6507			-2.105424927						21:55			650.7			0.41			1587.07			1392.41												2213.49			36161.00																		2213.49			5159.65									7346.5317			2186.88			656063.59			2215392			1319			540			0


						22:00			6359			10505			0			6370			10354			412			465			1443			2345						38253																																																						22:00			6370			-0.5651491366						22:00			637.0			0.40			1553.66			1363.10												2166.89			35399.66																		2166.89			5051.02						22:00			7346.5317			2295.51			688653.37			2247982			1338			521			0


						22:05			6360			10592			0			6334			10380			366			462			1443			1842						37779																																																						22:05			6334			5.1152510262						22:05			633.4			0.40			1544.88			1355.39												2154.64			35199.60																		2154.64			5022.47									7346.5317			2324.06			697217.11			2256545			1343			516			0


						22:10			6366			10602			0			6658			10355			145			445			1442			1357						37370																																																						22:10			6658			3.724842295						22:10			665.8			0.42			1623.90			1424.73												2264.86			37000.15																		2264.86			5279.39									7346.5317			2067.14			620143.46			2179472			1297			562			0


						22:15			6359			10477			0			6906			10328			106			455			1442			865						36938																																																						22:15			6906			-0.8832898928						22:15			690.6			0.44			1684.39			1477.79												2349.22			38378.34																		2349.22			5476.04									7346.5317			1870.50			561148.81			2120477			1262			597			0


						22:20			6352			10411			0			6845			10354			107			455			1443			755						36722																																																						22:20			6845			-3.3601168736						22:20			684.5			0.43			1669.51			1464.74												2328.47			38039.35																		2328.47			5427.67									7346.5317			1918.87			575659.59			2134988			1271			588			0


						22:25			6354			10381			0			6615			10340			99			450			1443			755						36437																																																						22:25			6615			-2.9780801209						22:25			661.5			0.42			1613.41			1415.52												2250.23			36761.18																		2250.23			5245.29									7346.5317			2101.24			630372.37			2189701			1303			556			0


						22:30			6353			10274			0			6418			10311			103			448			1440			755						36102																																																						22:30			6418			-4.2692427548						22:30			641.8			0.41			1565.37			1373.37												2183.22			35666.41																		2183.22			5089.08									7346.5317			2257.45			677235.05			2236563			1331			528			0


						22:35			6358			10215			0			6144			10291			97			448			1441			755						35749																																																						22:35			6144			-0.1627604167						22:35			614.4			0.39			1498.54			1314.74												2090.01			34143.72																		2090.01			4871.82									7346.5317			2474.72			742414.63			2301743			1370			489			0


						22:40			6363			10210			0			6134			10281			0			449			1443			750						35630																																																						22:40			6134			-3.8311053146						22:40			613.4			0.39			1496.10			1312.60												2086.61			34088.15																		2086.61			4863.89									7346.5317			2482.64			744793.44			2304122			1372			488			0


						22:45			6364			10199			0			5899			10282			0			449			1442			751						35386																																																						22:45			5899			-5.1195117817						22:45			589.9			0.37			1438.78			1262.31												2006.67			32782.20																		2006.67			4677.55									7346.5317			2668.99			800695.63			2360024			1405			454			0


						22:50			6364			10214			0			5597			10311			0			448			1442			750						35126																																																						22:50			5597			-6.1640164374						22:50			559.7			0.35			1365.12			1197.69												1903.94			31103.91																		1903.94			4438.08									7346.5317			2908.45			872535.89			2431864			1448			412			0


						22:55			6362			10165			0			5252			10309			0			448			1442			750						34728																																																						22:55			5252			-6.3023610053						22:55			525.2			0.33			1280.98			1123.86												1786.58			29186.66																		1786.58			4164.51									7346.5317			3182.02			954605.06			2513933			1496			363			0


						23:00			6361			10045			0			4921			10250			0			448			1445			790						34260																																																						23:00			4921			-12.6397073765						23:00			492.1			0.31			1200.24			1053.03												1673.98			27347.21																		1673.98			3902.05						23:00			7346.5317			3444.48			1033343.89			2592672			1543			316			0


						23:05			6362			9832			0			4299			10233			0			448			1443			1277						33894																																																						23:05			4299			-9.0951384043						23:05			429.9			0.27			1048.54			919.93												1462.39			23890.60																		1462.39			3408.84									7346.5317			3937.69			1181306.28			2740635			1631			228			0


						23:10			6359			9522			0			3908			10226			0			449			1446			1703						33613																																																						23:10			3908			-10.209825998						23:10			390.8			0.25			953.17			836.26												1329.39			21717.72																		1329.39			3098.81									7346.5317			4247.73			1274318.00			2833646			1687			172			0


						23:15			6354			9307			0			3509			10230			0			449			1443			2202						33494																																																						23:15			3509			-8.1504702194						23:15			350.9			0.22			855.85			750.88												1193.66			19500.38																		1193.66			2782.42									7346.5317			4564.11			1369232.78			2928561			1743			116			0


						23:20			6356			9264			0			3223			10232			0			445			1440			2613						33573																																																						23:20			3223			-8.7496121626						23:20			322.3			0.20			786.10			689.68												1096.37			17911.01																		1096.37			2555.64									7346.5317			4790.89			1437266.94			2996595			1784			75			0


						23:25			6360			9303			0			2941			10217			0			441			1439			2650						33351																																																						23:25			2941			-5.9503570214						23:25			294.1			0.19			717.32			629.34												1000.44			16343.86																		1000.44			2332.03									7346.5317			5014.50			1504349.56			3063678			1824			36			0


						23:30			6365			9385			0			2766			10236			0			441			1439			2650						33282																																																						23:30			2766			-0.6507592191						23:30			276.6			0.17			674.63			591.89												940.91			15371.34																		940.91			2193.27									7346.5317			5153.26			1545978.85			3105307			1848			11			0


						23:35			6366			9407			0			2748			10243			0			428			1442			2651						33285																																																						23:35			2748			1.1644832606						23:35			274.8			0.17			670.24			588.04												934.79			15271.31																		934.79			2179.00									7346.5317			5167.54			1550260.72			3109589			1851			8			0


						23:40			6365			9377			0			2780			10231			0			428			1442			2651						33274																																																						23:40			2780			-0.3237410072						23:40			278.0			0.18			678.05			594.88												945.67			15449.14																		945.67			2204.37									7346.5317			5142.16			1542648.51			3101977			1846			13			0


						23:45			6365			9341			0			2771			10236			0			433			1443			2651						33240																																																						23:45			2771			0.0360880549						23:45			277.1			0.18			675.85			592.96												942.61			15399.13																		942.61			2197.23									7346.5317			5149.30			1544789.45			3104118			1848			11			0


						23:50			6364			9345			0			2772			10234			0			434			1443			2650						33242																																																						23:50			2772			-2.9581529582						23:50			277.2			0.18			676.10			593.17												942.95			15404.69																		942.95			2198.03									7346.5317			5148.51			1544551.56			3103880			1848			12			0


						23:55			6363			9358			0			2690			10220			0			432			1443			2650						33156																																																						23:55			2690									23:55			269.0			0.17			656.10			575.63												915.06			14948.99																		915.06			2133.01						 24:00			7346.5317			5213.53			1564057.86			3123386			1859			0			0


						0:00			6359			9420			0			2584			10222			0			427			1443			2650						33105








 ccgt - March 





 ccgt	0	3.472222222222222E-3	6.9444444444444397E-3	1.0416666666666701E-2	1.38888888888889E-2	1.7361111111111101E-2	2.0833333333333301E-2	2.4305555555555601E-2	2.7777777777777801E-2	3.125E-2	3.4722222222222203E-2	3.8194444444444399E-2	4.1666666666666699E-2	4.5138888888888902E-2	4.8611111111111098E-2	5.2083333333333301E-2	5.5555555555555601E-2	5.9027777777777797E-2	6.25E-2	6.5972222222222196E-2	6.9444444444444406E-2	7.2916666666666699E-2	7.6388888888888895E-2	7.9861111111111105E-2	8.3333333333333301E-2	8.6805555555555594E-2	9.0277777777777804E-2	9.375E-2	9.7222222222222196E-2	0.100694444444444	0.104166666666667	0.10763888888888901	0.11111111111111099	0.114583333333333	0.118055555555556	0.121527777777778	0.125	0.12847222222222199	0.131944444444444	0.13541666666666699	0.13888888888888901	0.14236111111111099	0.14583333333333301	0.149305555555556	0.15277777777777801	0.15625	0.15972222222222199	0.163194444444444	0.16666666666666699	0.17013888888888901	0.17361111111111099	0.17708333333333301	0.180555555555556	0.18402777777777801	0.1875	0.19097222222222199	0.194444444444444	0.19791666666666699	0.20138888888888901	0.20486111111111099	0.20833333333333301	0.211805555555556	0.21527777777777801	0.21875	0.22222222222222199	0.225694444444444	0.22916666666666699	0.23263888888888901	0.23611111111111099	0.23958333333333301	0.243055555555556	0.24652777777777801	0.25	0.25347222222222199	0.25694444444444398	0.26041666666666702	0.26388888888888901	0.26736111111111099	0.27083333333333298	0.27430555555555602	0.27777777777777801	0.28125	0.28472222222222199	0.28819444444444398	0.29166666666666702	0.29513888888888901	0.29861111111111099	0.30208333333333298	0.30555555555555602	0.30902777777777801	0.3125	0.31597222222222199	0.31944444444444398	0.32291666666666702	0.32638888888888901	0.32986111111111099	0.33333333333333298	0.33680555555555602	0.34027777777777801	0.34375	0.34722222222222199	0.35069444444444398	0.35416666666666702	0.35763888888888901	0.36111111111111099	0.36458333333333298	0.36805555555555602	0.37152777777777801	0.375	0.37847222222222199	0.38194444444444398	0.38541666666666702	0.38888888888888901	0.39236111111111099	0.39583333333333298	0.39930555555555602	0.40277777777777801	0.40625	0.40972222222222199	0.41319444444444398	0.41666666666666702	0.42013888888888901	0.42361111111111099	0.42708333333333298	0.43055555555555602	0.43402777777777801	0.4375	0.44097222222222199	0.44444444444444398	0.44791666666666702	0.45138888888888901	0.45486111111111099	0.45833333333333298	0.46180555555555602	0.46527777777777801	0.46875	0.47222222222222199	0.47569444444444398	0.47916666666666702	0.48263888888888901	0.48611111111111099	0.48958333333333298	0.49305555555555602	0.49652777777777801	0.5	0.50347222222222199	0.50694444444444398	0.51041666666666696	0.51388888888888895	0.51736111111111105	0.52083333333333304	0.52430555555555602	0.52777777777777801	0.53125	0.53472222222222199	0.53819444444444398	0.54166666666666696	0.54513888888888895	0.54861111111111105	0.55208333333333304	0.55555555555555602	0.55902777777777801	0.5625	0.56597222222222199	0.56944444444444398	0.57291666666666696	0.57638888888888895	0.57986111111111105	0.58333333333333304	0.58680555555555503	0.59027777777777801	0.59375	0.59722222222222199	0.60069444444444398	0.60416666666666696	0.60763888888888895	0.61111111111111105	0.61458333333333304	0.61805555555555503	0.62152777777777801	0.625	0.62847222222222199	0.63194444444444398	0.63541666666666696	0.63888888888888895	0.64236111111111105	0.64583333333333304	0.64930555555555503	0.65277777777777801	0.65625	0.65972222222222199	0.66319444444444398	0.66666666666666696	0.67013888888888895	0.67361111111111105	0.67708333333333304	0.68055555555555503	0.68402777777777801	0.6875	0.69097222222222199	0.69444444444444398	0.69791666666666696	0.70138888888888895	0.70486111111111105	0.70833333333333304	0.71180555555555503	0.71527777777777801	0.71875	0.72222222222222199	0.72569444444444398	0.72916666666666696	0.73263888888888895	0.73611111111111105	0.73958333333333304	0.74305555555555503	0.74652777777777801	0.75	0.75347222222222199	0.75694444444444398	0.76041666666666696	0.76388888888888895	0.76736111111111105	0.77083333333333304	0.77430555555555503	0.77777777777777801	0.78125	0.78472222222222199	0.78819444444444398	0.79166666666666696	0.79513888888888895	0.79861111111111105	0.80208333333333304	0.80555555555555503	0.80902777777777801	0.8125	0.81597222222222199	0.81944444444444398	0.82291666666666696	0.82638888888888895	0.82986111111111105	0.83333333333333304	0.83680555555555503	0.84027777777777801	0.84375	0.84722222222222199	0.85069444444444398	0.85416666666666696	0.85763888888888895	0.86111111111111105	0.86458333333333304	0.86805555555555503	0.87152777777777801	0.875	0.87847222222222199	0.88194444444444398	0.88541666666666696	0.88888888888888895	0.89236111111111105	0.89583333333333304	0.89930555555555503	0.90277777777777801	0.90625	0.90972222222222199	0.91319444444444398	0.91666666666666696	0.92013888888888895	0.92361111111111105	0.92708333333333304	0.93055555555555503	0.93402777777777801	0.9375	0.94097222222222199	0.94444444444444398	0.94791666666666696	0.95138888888888895	0.95486111111111105	0.95833333333333304	0.96180555555555503	0.96527777777777801	0.96875	0.97222222222222199	0.97569444444444398	0.97916666666666696	0.98263888888888895	0.98611111111111105	0.98958333333333304	0.99305555555555503	0.99652777777777801	1	3752	3635	3647	3611	3601	3527	3483	3356	3528	3681	3654	3522	3455	3557	3578	3534	3528	3605	3594	3537	3477	3374	3404	3367	3249	3207	3194	3227	3167	3118	3056	2974	3045	3153	3170	3091	3086	3133	3283	3296	3320	3329	3291	3339	3401	3401	3430	3467	3575	3627	3777	3806	3752	3762	3762	3760	3839	3818	3768	3734	3736	3779	3892	4150	4250	4267	4282	4365	4491	4568	4653	4800	4963	5109	5300	5422	5649	5971	5971	6033	6145	6344	6482	6708	6983	7460	7988	8617	9188	9551	9840	10042	10250	10508	10666	10698	10599	10362	10340	10506	10694	10805	10769	10872	10946	11044	11094	11189	11317	11437	11369	11109	11159	11331	11623	11852	11962	11966	12066	12118	12361	12311	12311	12201	12074	11964	11760	11643	11897	12107	12218	12333	12349	12400	12529	12524	12594	12717	12826	12837	12963	13040	13005	12999	13021	13091	13193	13468	13699	13820	13987	14057	14027	13995	13893	13693	13646	13620	13682	13656	13596	13558	13351	13239	13163	12932	12830	12940	12958	12989	13108	13113	13122	12953	12748	12608	12545	12393	12161	12196	12221	12387	12513	12409	12275	12236	12229	12197	12208	12216	12245	12453	12583	12634	12831	12988	13069	13193	13453	13692	13888	14141	14141	14254	14098	14155	14315	14364	14448	14589	14765	14889	14956	15016	15127	15234	15212	15236	15439	15487	15566	15636	15586	15712	15820	15763	15802	15700	15329	15289	15471	15089	14488	14265	14027	13880	13632	13532	13050	12201	12201	12201	12201	12201	11272	11078	10825	10392	10392	10292	9882	9507	9340	8984	8999	9037	8620	8081	7779	7506	7223	6984	6597	6507	6370	6334	6658	6906	6845	6615	6418	6144	6134	5899	5597	5252	4921	4299	3908	3509	3223	2941	2766	2748	2780	2771	2772	2690	2584	Time of Day








Power Generation (MWe)














% change per 5 mins	 timestamp	00:00	00:05	00:10	00:15	00:20	00:25	00:30	00:35	00:40	00:45	00:50	00:55	01:00	01:05	01:10	01:15	01:20	01:25	01:30	01:35	01:40	01:45	01:50	01:55	02:00	02:05	02:10	02:15	02:20	02:25	02:30	02:35	02:40	02:45	02:50	02:55	03:00	03:05	03:10	03:15	03:20	03:25	03:30	03:35	03:40	03:45	03:50	03:55	04:00	04:05	04:10	04:15	04:20	04:25	04:30	04:35	04:40	04:45	04:50	04:55	05:00	05:05	05:10	05:15	05:20	05:25	05:30	05:35	05:40	05:45	05:50	05:55	06:00	06:05	06:10	06:15	06:20	06:25	06:30	06:35	06:40	06:45	06:50	06:55	07:00	07:05	07:10	07:15	07:20	07:25	07:30	07:35	07:40	07:45	07:50	07:55	08:00	08:05	08:10	08:15	08:20	08:25	08:30	08:35	08:40	08:45	08:50	08:55	09:00	09:05	09:10	09:15	09:20	09:25	09:30	09:35	09:40	09:45	09:50	09:55	10:00	10:05	10:10	10:15	10:20	10:25	10:30	10:35	10:40	10:45	10:50	10:55	11:00	11:05	11:10	11:15	11:20	11:25	11:30	11:35	11:40	11:45	11:50	11:55	12:00	12:05	12:10	12:15	12:20	12:25	12:30	12:35	12:40	12:45	12:50	12:55	13:00	13:05	13:10	13:15	13:20	13:25	13:30	13:35	13:40	13:45	13:50	13:55	14:00	14:05	14:10	14:15	14:20	14:25	14:30	14:35	14:40	14:45	14:50	14:55	15:00	15:05	15:10	15:15	15:20	15:25	15:30	15:35	15:40	15:45	15:50	15:55	16:00	16:05	16:10	16:15	16:20	16:25	16:30	16:35	16:40	16:45	16:50	16:55	17:00	17:05	17:10	17:15	17:20	17:25	17:30	17:35	17:40	17:45	17:50	17:55	18:00	18:05	18:10	18:15	18:20	18:25	18:30	18:35	18:40	18:45	18:50	18:55	19:00	19:05	19:10	19:15	19:20	19:25	19:30	19:35	19:40	19:45	19:50	19:55	20:00	20:05	20:10	20:15	20:20	20:25	20:30	20:35	20:40	20:45	20:50	20:55	21:00	21:05	21:10	21:15	21:20	21:25	21:30	21:35	21:40	21:45	21:50	21:55	22:00	22:05	22:10	22:15	22:20	22:25	22:30	22:35	22:40	22:45	22:50	22:55	23:00	23:05	23:10	23:15	23:20	23:25	23:30	23:35	23:40	0	-3.1183368869936032	0.33012379642365891	-0.98711269536605417	-0.27693159789531985	-2.0549847264648711	-1.2475191380776864	-3.6462819408555842	5.1251489868891538	4.3367346938775508	-0.73349633251833746	-3.6124794745484397	-1.9023282226007951	2.9522431259044866	0.59038515603036268	-1.2297372833985467	-0.1697792869269949	2.1825396825396823	-0.30513176144244109	-1.5859766277128546	-1.6963528413910092	-2.9623238423928675	0.88915234143449906	-1.0869565217391304	-3.5046035046035047	-1.2927054478301014	-0.40536326785157467	1.0331872260488417	-1.8593120545398203	-1.5472055573097567	-1.9884541372674793	-2.6832460732984296	2.3873570948217888	3.5467980295566504	0.53916904535363142	-2.4921135646687698	-0.16175994823681655	1.5230071289695399	4.787743376954996	0.39597928723728293	0.72815533980582525	0.27108433734939757	-1.1414839291078402	1.4585232452142205	1.8568433662773287	0	0.85269038518082907	1.0787172011661808	3.1150850879723104	1.4545454545454546	4.1356492969396195	0.76780513635160175	-1.418812401471361	0.26652452025586354	0	-5.3163211057947905E-2	2.1010638297872339	-0.54701745246157851	-1.3095861707700367	-0.90233545647558389	5.3561863952865559E-2	1.1509635974304069	2.990209050013231	6.6289825282631041	2.4096385542168677	0.4	0.3515350363252871	1.9383465670247548	2.8865979381443299	1.7145401914940992	1.8607705779334502	3.1592520954223082	3.3958333333333335	2.9417690912754382	3.7385006850655702	2.3018867924528301	4.1866469937292514	5.7001239157372989	0	1.0383520348350359	1.8564561577987735	3.2384052074857608	2.1752837326607817	3.4865782165998151	4.0995825879546812	6.8308749820993846	7.0777479892761397	7.8743114672008012	6.6264361146570732	3.9508053983456684	3.0258611663700137	2.0528455284552845	2.0713005377414855	2.5170731707317073	1.5036162923486867	0.30001875117194826	-0.92540661805945024	-2.2360600056609115	-0.21231422505307856	1.6054158607350095	1.7894536455358843	1.0379652141387694	-0.33317908375751965	0.95644906676571639	0.68064753495217067	0.89530422071989768	0.45273451647953644	0.85631873084550203	1.1439806953257663	1.0603516833082973	-0.59456151088572184	-2.2869205734893128	0.45008551624808713	1.5413567523971681	2.5770011472950314	1.9702314376666954	0.92811339858251773	3.3439224209998328E-2	0.83570115326759153	0.43096303663185814	2.0052813995708862	-0.40449801795971202	0	-0.89350986922264641	-1.0408982870256536	-0.91104853404008623	-1.7051153460381143	-0.99489795918367341	2.1815683243150392	1.765150878372699	0.91682497728586765	0.94123424455721061	0.12973323603340631	0.41298890598429028	1.0403225806451613	-3.9907414797669405E-2	0.55892686042797834	0.97665555026202955	0.8571203900290949	8.5763293310463118E-2	0.98153774246319236	0.59399830286199184	-0.26840490797546013	-4.61361014994233E-2	0.16924378798369105	0.53759311880807925	0.77916125582461238	2.0844387175017056	1.7151767151767152	0.88327615154390837	1.2083936324167872	0.5004647172374348	-0.21341680301629082	-0.22813146075425966	-0.7288317256162915	-1.4395738861297056	-0.34324107208062515	-0.19053202403634767	0.45521292217327464	-0.1900306972664815	-0.43936731107205629	-0.27949396881435717	-1.5267738604513941	-0.83888847277357492	-0.57406148500642051	-1.7549190913925397	-0.78874110733065261	0.85736554949337496	0.13910355486862441	0.23923444976076555	0.91615982754638547	3.8144644491913335E-2	6.8634179821551136E-2	-1.2879134278311233	-1.5826449471164981	-1.0982114841543771	-0.49968274111675132	-1.2116381028298127	-1.8720245299765996	0.28780527917112075	0.20498524106264349	1.3583176499468128	1.0171954468394284	-0.8311356189562854	-1.0798613909259407	-0.31771894093686354	-5.7208237986270026E-2	-0.26167307220541336	9.0186111338853819E-2	6.5530799475753604E-2	0.23739358218729537	1.6986525112290731	1.0439251585963223	0.40530874990065957	1.5592844704764919	1.2235990959395215	0.62365260240221743	0.94881016145076136	1.9707420601834305	1.7765554151490375	1.4314928425357873	1.8217165898617511	0	0.79909483063432574	-1.0944296337870072	0.40431266846361186	1.130342635111268	0.34229828850855742	0.58479532163742687	0.9759136212624584	1.2063883748029338	0.83982390789028116	0.44999664181610582	0.40117678523669431	0.73921150772509325	0.70734448337409928	-0.14441381121176317	0.15777018143570865	1.3323707009713837	0.31090096508841247	0.5101052495641506	0.44969805987408451	-0.31977487848554614	0.80841781085589626	0.68737270875763745	-0.3603034134007585	0.24741483220199201	-0.64548791292241492	-2.3630573248407645	-0.26094331006588817	1.1903983255935642	-2.4691358024691357	-3.9830339982768908	-1.5392048591938154	-1.6684192078513844	-1.0479788978398801	-1.7867435158501441	-0.73356807511737088	-3.5619272834762046	-6.5057471264367814	0	0	0	0	-7.6141299893451349	-1.7210787792760824	-2.2838057411085031	-4	0	-0.96227867590454197	-3.9836766420520795	-3.7947783849423189	-1.75660039970548	-3.8115631691648826	0.16696349065004451	0.42226914101566843	-4.6143631736195641	-6.2529002320185612	-3.7371612424204925	-3.5094485152333204	-3.7703170796695975	-3.3088744289076559	-5.5412371134020617	-1.3642564802182811	-2.1054249270016907	-0.56514913657770804	5.1152510262077673	3.7248422949834783	-0.88328989284679993	-3.3601168736303872	-2.9780801209372636	-4.2692427547522591	-0.16276041666666669	-3.8311053146397129	-5.1195117816579083	-6.1640164373771666	-6.3023610053313028	-12.639707376549481	-9.095138404280064	-10.209825997952917	-8.1504702194357357	-8.749612162581446	-5.9503570214212855	-0.65075921908893708	1.1644832605531297	-0.32374100719424459	











CCGT Generation - June





ccgt	0	3.472222222222222E-3	6.9444444444444397E-3	1.0416666666666701E-2	1.38888888888889E-2	1.7361111111111101E-2	2.0833333333333301E-2	2.4305555555555601E-2	2.7777777777777801E-2	3.125E-2	3.4722222222222203E-2	3.8194444444444399E-2	4.1666666666666699E-2	4.5138888888888902E-2	4.8611111111111098E-2	5.2083333333333301E-2	5.5555555555555601E-2	5.9027777777777797E-2	6.25E-2	6.5972222222222196E-2	6.9444444444444406E-2	7.2916666666666699E-2	7.6388888888888895E-2	7.9861111111111105E-2	8.3333333333333301E-2	8.6805555555555594E-2	9.0277777777777804E-2	9.375E-2	9.7222222222222196E-2	0.100694444444444	0.104166666666667	0.10763888888888901	0.11111111111111099	0.114583333333333	0.118055555555556	0.121527777777778	0.125	0.12847222222222199	0.131944444444444	0.13541666666666699	0.13888888888888901	0.14236111111111099	0.14583333333333301	0.149305555555556	0.15277777777777801	0.15625	0.15972222222222199	0.163194444444444	0.16666666666666699	0.17013888888888901	0.17361111111111099	0.17708333333333301	0.180555555555556	0.18402777777777801	0.1875	0.19097222222222199	0.194444444444444	0.19791666666666699	0.20138888888888901	0.20486111111111099	0.20833333333333301	0.211805555555556	0.21527777777777801	0.21875	0.22222222222222199	0.225694444444444	0.22916666666666699	0.23263888888888901	0.23611111111111099	0.23958333333333301	0.243055555555556	0.24652777777777801	0.25	0.25347222222222199	0.25694444444444398	0.26041666666666702	0.26388888888888901	0.26736111111111099	0.27083333333333298	0.27430555555555602	0.27777777777777801	0.28125	0.28472222222222199	0.28819444444444398	0.29166666666666702	0.29513888888888901	0.29861111111111099	0.30208333333333298	0.30555555555555602	0.30902777777777801	0.3125	0.31597222222222199	0.31944444444444398	0.32291666666666702	0.32638888888888901	0.32986111111111099	0.33333333333333298	0.33680555555555602	0.34027777777777801	0.34375	0.34722222222222199	0.35069444444444398	0.35416666666666702	0.35763888888888901	0.36111111111111099	0.36458333333333298	0.36805555555555602	0.37152777777777801	0.375	0.37847222222222199	0.38194444444444398	0.38541666666666702	0.38888888888888901	0.39236111111111099	0.39583333333333298	0.39930555555555602	0.40277777777777801	0.40625	0.40972222222222199	0.41319444444444398	0.41666666666666702	0.42013888888888901	0.42361111111111099	0.42708333333333298	0.43055555555555602	0.43402777777777801	0.4375	0.44097222222222199	0.44444444444444398	0.44791666666666702	0.45138888888888901	0.45486111111111099	0.45833333333333298	0.46180555555555602	0.46527777777777801	0.46875	0.47222222222222199	0.47569444444444398	0.47916666666666702	0.48263888888888901	0.48611111111111099	0.48958333333333298	0.49305555555555602	0.49652777777777801	0.5	0.50347222222222199	0.50694444444444398	0.51041666666666696	0.51388888888888895	0.51736111111111105	0.52083333333333304	0.52430555555555602	0.52777777777777801	0.53125	0.53472222222222199	0.53819444444444398	0.54166666666666696	0.54513888888888895	0.54861111111111105	0.55208333333333304	0.55555555555555602	0.55902777777777801	0.5625	0.56597222222222199	0.56944444444444398	0.57291666666666696	0.57638888888888895	0.57986111111111105	0.58333333333333304	0.58680555555555503	0.59027777777777801	0.59375	0.59722222222222199	0.60069444444444398	0.60416666666666696	0.60763888888888895	0.61111111111111105	0.61458333333333304	0.61805555555555503	0.62152777777777801	0.625	0.62847222222222199	0.63194444444444398	0.63541666666666696	0.63888888888888895	0.64236111111111105	0.64583333333333304	0.64930555555555503	0.65277777777777801	0.65625	0.65972222222222199	0.66319444444444398	0.66666666666666696	0.67013888888888895	0.67361111111111105	0.67708333333333304	0.68055555555555503	0.68402777777777801	0.6875	0.69097222222222199	0.69444444444444398	0.69791666666666696	0.70138888888888895	0.70486111111111105	0.70833333333333304	0.71180555555555503	0.71527777777777801	0.71875	0.72222222222222199	0.72569444444444398	0.72916666666666696	0.73263888888888895	0.73611111111111105	0.73958333333333304	0.74305555555555503	0.74652777777777801	0.75	0.75347222222222199	0.75694444444444398	0.76041666666666696	0.76388888888888895	0.76736111111111105	0.77083333333333304	0.77430555555555503	0.77777777777777801	0.78125	0.78472222222222199	0.78819444444444398	0.79166666666666696	0.79513888888888895	0.79861111111111105	0.80208333333333304	0.80555555555555503	0.80902777777777801	0.8125	0.81597222222222199	0.81944444444444398	0.82291666666666696	0.82638888888888895	0.82986111111111105	0.83333333333333304	0.83680555555555503	0.84027777777777801	0.84375	0.84722222222222199	0.85069444444444398	0.85416666666666696	0.85763888888888895	0.86111111111111105	0.86458333333333304	0.86805555555555503	0.87152777777777801	0.875	0.87847222222222199	0.88194444444444398	0.88541666666666696	0.88888888888888895	0.89236111111111105	0.89583333333333304	0.89930555555555503	0.90277777777777801	0.90625	0.90972222222222199	0.91319444444444398	0.91666666666666696	0.92013888888888895	0.92361111111111105	0.92708333333333304	0.93055555555555503	0.93402777777777801	0.9375	0.94097222222222199	0.94444444444444398	0.94791666666666696	0.95138888888888895	0.95486111111111105	0.95833333333333304	0.96180555555555503	0.96527777777777801	0.96875	0.97222222222222199	0.97569444444444398	0.97916666666666696	0.98263888888888895	0.98611111111111105	0.98958333333333304	0.99305555555555503	0.99652777777777801	5121	5133	5281	5284	5208	5168	5124	5172	5104	5022	5078	5122	5269	5297	5304	5444	5431	5360	5338	5367	5386	5333	5298	5298	5314	5343	5508	5585	5765	5888	6127	6160	6165	6128	6277	6266	6202	6147	6308	6319	6210	6120	6043	5918	5841	5752	5671	5583	5526	5497	5567	5666	5655	5660	5664	5657	5713	5769	5755	5725	5735	5833	6024	6168	6214	6269	6269	6297	6319	6342	6379	6546	6734	6840	6886	7029	7140	7338	7467	7442	7347	7286	7174	7140	7195	7245	7375	7478	7639	7857	8058	8221	8551	8760	8729	8865	9167	9167	9309	9453	9481	9517	9598	9718	9870	10016	10046	10094	10228	10221	10242	10141	9968	10209	10240	10110	10191	10263	10415	10505	10594	10652	10790	10790	10956	10956	11158	11117	11084	11098	11084	11172	11197	11310	11397	11441	11519	11487	11525	11515	11612	11667	11548	11500	11352	11169	11432	11460	11390	11209	10984	10705	10626	10636	10593	10593	10603	10550	10570	10690	10676	10680	10645	10678	10668	10569	10449	10399	10460	10612	10799	10841	10793	10794	10769	10545	10518	10607	10525	10534	10668	10780	10835	10695	10651	10580	10598	10690	10759	10910	11063	11126	11285	11427	11528	11536	11340	11420	11421	11320	11269	11295	11291	11290	11343	11499	11630	11630	11695	11550	11360	11329	11358	11373	11394	11415	11273	10788	10550	10510	10513	10468	10388	10286	10269	10277	10255	10252	10318	10278	10163	10022	9922	9814	9745	9739	9731	9817	9817	9763	9810	9919	9880	9898	9796	9667	9535	9485	9359	9217	9185	9100	8948	8938	8806	8610	8447	8209	8080	7894	7658	7452	7236	6932	6917	7040	6833	6417	6135	5892	5638	5458	5286	5189	4859	4859	4841	4960	4972	4867	4744	4803	4954	4948	4830	4812	4883	4819	Time of Day








Power Generation (MWe) 











Hot Tank Salt Balance





Hot Salt Charge Rate (kg/s)	00:00	01:00	02:00	03:00	04:00	05:00	06:00	07:00	08:00	09:00	10:00	11:00	12:00	13:00	14:00	15:00	16:00	17:00	18:00	19:00	20:00	21:00	22:00	23:00	 24:00	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	7346.5316999999995	Hot Salt Accumulation Rate (kg/s)	00:00	01:00	02:00	03:00	04:00	05:00	06:00	07:00	08:00	09:00	10:00	11:00	12:00	13:00	14:00	15:00	16:00	17:00	18:00	19:00	20:00	21:00	22:00	23:00	 24:00	4371.4251428952794	4464.1989880928413	4454.6837219187328	4483.2295204410584	4491.1589089194822	4549.836383659821	4584.7256929648865	4685.4289266408732	4549.0434448119786	4427.7238010920901	4449.1331499838343	4553.8010778990338	4606.927980704475	4526.0482182245487	4509.3965024198587	4544.2858117249243	4549.0434448119786	4487.9871535281127	4496.7094808543807	4541.9069951813963	4589.4833260519417	4671.1560273797095	4647.3678619444381	4676.7065993146061	4770.2733833600123	4803.5768149693922	4813.8850199913431	4787.7180380125437	4835.2943688830883	4874.1483724273667	4923.3105809935951	4988.3315665166738	4932.0329083198631	4846.3955127528825	4832.9155523395621	4895.5577213191118	4899.5224155583237	4862.2542897097301	4743.3134625333687	4733.0052575114178	4713.9747251631998	4706.8382755326184	4736.9699517506306	4698.9088870541946	4649.7466784879653	4649.7466784879653	4626.7514519005344	4597.4127145303664	4511.7753189633859	4470.5424988755803	4351.601671699219	4328.6064451117891	4371.4251428952794	4363.4957544168556	4363.4957544168556	4365.0816321125403	4302.4394631329897	4319.0911789376805	4358.7381213298004	4385.6980421564422	4384.1121644607574	4350.0157940035342	4260.4137041973418	4055.8354814539998	3976.5415966697587	3963.0616362564383	3951.1675535388017	3885.353629167882	3785.4433343397377	3724.3870430558727	3656.9872409892678	3540.425230356434	3411.1761981581217	3295.4071263731298	3143.9558064352295	3047.2172669984548	2867.2201485382284	2611.8938395329724	2611.8938395329724	2562.7316309667431	2473.922480008393	2316.1276492877541	2206.7020882855004	2027.4979086731164	1809.439725516454	1431.2078950956238	1012.5361834348323	513.77764814195689	61.009566023941261	-226.82723574285228	-455.98656276930978	-616.1602100334776	-781.09149038469877	-985.6697131280398	-1110.9540510871411	-1136.3280942180972	-1057.8271482816999	-869.90064134304703	-852.45598669051469	-984.08383543235323	-1133.1563388267277	-1221.1725509372354	-1192.6267524149098	-1274.2994537426766	-1332.9769284830127	-1410.6849355715713	-1450.331877963692	-1525.6610685087217	-1627.1572410325498	-1722.3099027736389	-1668.3900611203553	-1462.2259606813295	-1501.8729030734485	-1638.2583849023413	-1869.796528472325	-2051.3795246282389	-2138.6027978909042	-2141.7745532822719	-2221.0684380665134	-2262.3012581543171	-2454.9853981800261	-2415.3384557879035	-2415.3384557879035	-2328.1151825252382	-2227.4119488492543	-2140.1886755865889	-1978.4291506267364	-1885.6553054291744	-2087.0617727811459	-2253.5789308280528	-2341.5951429385586	-2432.7831104404358	-2445.4701320059157	-2485.9100132458789	-2588.1991246175494	-2584.2344303783375	-2639.7401497273058	-2737.2716280119221	-2823.701962426745	-2832.4242897530112	-2932.3345845811564	-2993.3908758650196	-2965.6380161905363	-2960.880383103482	-2978.3250377560144	-3033.8307571049827	-3114.710519584909	-3332.7687027415723	-3515.9375765931691	-3611.8831771821006	-3744.3039647717851	-3799.8096841207498	-3776.0215186854803	-3750.6474755545205	-3669.7677130745942	-3511.179943506113	-3473.9118176575212	-3453.2954076136175	-3502.4576161798504	-3481.8412061359431	-3434.2648752653986	-3404.1331990473882	-3239.9948575440103	-3151.1857065856584	-3090.9223541496358	-2907.7534802980408	-2826.8737178181163	-2914.0969910807798	-2928.3698903419408	-2952.9509946250582	-3047.3107175183031	-3051.2754117575168	-3058.4118613880983	-2924.4051961027308	-2761.8527322950376	-2650.8412935970991	-2600.8861461830274	-2480.3594413109822	-2296.3976286115412	-2324.1504882860245	-2343.9739594820858	-2475.6018082239261	-2575.5121030520695	-2493.0464628764603	-2386.7926572655761	-2355.8680421997233	-2350.3174702648248	-2324.9434271338687	-2333.6657544601348	-2340.0092652428739	-2363.0044918303065	-2527.935772181525	-2631.0178224010378	-2671.457703641001	-2827.6666566659587	-2952.158055777214	-3016.3861024524504	-3114.710519584909	-3320.8746200239366	-3510.3870046582724	-3665.8030188353823	-3866.4165473395115	-3866.4165473395115	-3956.0186371457039	-3832.3201768822892	-3877.5176912093066	-4004.3879068640908	-4043.2419104083729	-4109.8487736271345	-4221.6531511729154	-4361.2103883931759	-4459.5348055256363	-4512.6617083310757	-4560.2380392016203	-4648.254251312128	-4733.098708031268	-4715.6540533787338	-4734.6845857269509	-4895.6511718389611	-4933.7122365353971	-4996.3544055149468	-5051.8601248639152	-5012.2131824717944	-5112.1234772999396	-5197.7608728669202	-5152.5633585399028	-5183.4879736057555	-5102.6082111258293	-4808.4278985762958	-4776.7103446625988	-4921.0252149699172	-4618.1225750941176	-4141.5663275408297	-3964.7409644719719	-3776.0215186854803	-3659.4595080526451	-3462.810673787726	-3383.5167890034863	-3001.3202643434433	-2328.1151825252382	-2328.1151825252382	-2328.1151825252382	-2328.1151825252382	-2328.1151825252382	-1591.4749928796409	-1437.6448563982121	-1237.031327894083	-893.68880677832203	-893.68880677832203	-814.39492199407869	-489.28999437869152	-191.93792643778852	-59.517138848103968	222.76909098379292	210.87500826615633	180.74333204814411	511.39883159842975	938.79287058548834	1178.2604026338959	1394.7327080948735	1619.1344020342758	1808.6467866686116	2115.5141207836232	2186.87861708944	2295.5112392438514	2324.057037766177	2067.1448510652363	1870.4960168003199	1918.8652865187069	2101.2412215224604	2257.4501745474154	2474.7154188562354	2482.6448073346601	2668.9854365776264	2908.4529686260339	3182.0168711316646	3444.4796297675016	3937.6875931254817	4247.7266826318628	4564.1092829209847	4790.8897934039142	5014.4985484954732	5153.262846867895	5167.5357461290578	5142.1617029981007	5149.2981526286821	5148.5052137808407	5213.5261993039185	Hot Salt Discharge Rate (kg/s)	2975.1065571047202	2882.3327119071587	2891.8479780812672	2863.3021795589407	2855.3727910805169	2796.6953163401786	2761.8060070351125	2661.1027733591263	2797.488255188021	2918.807898907909	2897.3985500161648	2792.7306221009662	2739.603719295525	2820.4834817754509	2837.1351975801413	2802.2458882750752	2797.488255188021	2858.5445464718864	2849.8222191456193	2804.6247048186028	2757.0483739480578	2675.3756726202896	2699.1638380555619	2669.825100685393	2576.2583166399877	2542.9548850306078	2532.6466800086559	2558.8136619874558	2511.2373311169113	2472.3833275726329	2423.221119006404	2358.2001334833258	2414.4987916801369	2500.1361872471175	2513.6161476604379	2450.9739786808877	2447.0092844416763	2484.277410290269	2603.2182374666309	2613.5264424885818	2632.5569748367993	2639.6934244673816	2609.5617482493694	2647.6228129458054	2696.7850215120347	2696.7850215120347	2719.7802480994646	2749.1189854696331	2834.7563810366137	2875.9892011244192	2994.9300283007806	3017.9252548882109	2975.1065571047202	2983.0359455831444	2983.0359455831444	2981.4500678874597	3044.0922368670099	3027.440521062319	2987.7935786701992	2960.8336578435569	2962.4195355392421	2996.5159059964653	3086.1179958026578	3290.6962185459997	3369.9901033302408	3383.4700637435612	3395.3641464611978	3461.1780708321176	3561.0883656602618	3622.1446569441268	3689.5444590107318	3806.1064696435656	3935.3555018418779	4051.1245736268697	4202.57589356477	4299.3144330015448	4479.3115514617712	4734.6378604670272	4734.6378604670272	4783.8000690332565	4872.6092199916066	5030.4040507122454	5139.8296117144992	5319.0337913268831	5537.0919744835455	5915.3238049043757	6333.9955165651672	6832.7540518580427	7285.5221339760583	7573.3589357428518	7802.5182627693093	7962.6919100334771	8127.6231903846983	8332.2014131280393	8457.4857510871407	8482.8597942180968	8404.3588482816995	8216.4323413430466	8198.9876866905142	8330.6155354323528	8479.6880388267273	8567.704250937235	8539.1584524149093	8620.8311537426762	8679.5086284830122	8757.2166355715708	8796.8635779636916	8872.1927685087212	8973.6889410325493	9068.8416027736384	9014.9217611203549	8808.7576606813291	8848.404603073448	8984.7900849023408	9216.3282284723246	9397.9112246282384	9485.1344978909037	9488.3062532822714	9567.600138066513	9608.8329581543167	9801.5170981800256	9761.8701557879031	9761.8701557879031	9674.6468825252377	9573.9436488492538	9486.7203755865885	9324.9608506267359	9232.187005429174	9433.5934727811455	9600.1106308280523	9688.1268429385582	9779.3148104404354	9792.0018320059153	9832.4417132458784	9934.7308246175489	9930.766130378337	9986.2718497273054	10083.803328011922	10170.233662426745	10178.955989753011	10278.866284581156	10339.922575865019	10312.169716190536	10307.412083103482	10324.856737756014	10380.362457104982	10461.242219584909	10679.300402741572	10862.469276593169	10958.4148771821	11090.835664771785	11146.341384120749	11122.55321868548	11097.17917555452	11016.299413074594	10857.711643506113	10820.443517657521	10799.827107613617	10848.98931617985	10828.372906135943	10780.796575265398	10750.664899047388	10586.52655754401	10497.717406585658	10437.454054149635	10254.28518029804	10173.405417818116	10260.628691080779	10274.90159034194	10299.482694625058	10393.842417518303	10397.807111757516	10404.943561388098	10270.93689610273	10108.384432295037	9997.3729935970987	9947.417846183027	9826.8911413109818	9642.9293286115408	9670.682188286024	9690.5056594820853	9822.1335082239257	9922.0438030520691	9839.5781628764598	9733.3243572655756	9702.3997421997228	9696.8491702648244	9671.4751271338682	9680.1974544601344	9686.5409652428734	9709.5361918303061	9874.4674721815245	9977.5495224010374	10017.989403641001	10174.198356665958	10298.689755777214	10362.91780245245	10461.242219584909	10667.406320023936	10856.918704658272	11012.334718835382	11212.948247339511	11212.948247339511	11302.550337145703	11178.851876882289	11224.049391209306	11350.91960686409	11389.773610408372	11456.380473627134	11568.184851172915	11707.742088393175	11806.066505525636	11859.193408331075	11906.76973920162	11994.785951312128	12079.630408031268	12062.185753378733	12081.21628572695	12242.182871838961	12280.243936535397	12342.886105514946	12398.391824863915	12358.744882471794	12458.655177299939	12544.29257286692	12499.095058539902	12530.019673605755	12449.139911125829	12154.959598576295	12123.242044662598	12267.556914969917	11964.654275094117	11488.098027540829	11311.272664471971	11122.55321868548	11005.991208052645	10809.342373787726	10730.048489003486	10347.851964343443	9674.6468825252377	9674.6468825252377	9674.6468825252377	9674.6468825252377	9674.6468825252377	8938.0066928796405	8784.1765563982117	8583.5630278940826	8240.2205067783216	8240.2205067783216	8160.9266219940782	7835.8216943786911	7538.4696264377881	7406.0488388481035	7123.7626090162066	7135.6566917338432	7165.7883679518554	6835.1328684015698	6407.7388294145112	6168.2712973661037	5951.7989919051261	5727.3972979657237	5537.8849133313879	5231.0175792163764	5159.6530829105595	5051.0204607561482	5022.4746622338225	5279.3868489347633	5476.0356831996796	5427.6664134812927	5245.2904784775392	5089.0815254525842	4871.8162811437642	4863.8868926653395	4677.5462634223732	4438.0787313739656	4164.5148288683349	3902.052070232498	3408.8441068745178	3098.8050173681363	2782.4224170790148	2555.6419065960858	2332.0331515045264	2193.2688531321046	2178.9959538709418	2204.3699970018988	2197.2335473713169	2198.0264862191589	2133.0055006960815	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	














Hot Salt in Hot Tank (m3)	00:00	01:00	02:00	03:00	04:00	05:00	06:00	07:00	08:00	09:00	10:00	11:00	12:00	13:00	14:00	15:00	16:00	17:00	18:00	19:00	20:00	21:00	22:00	23:00	 24:00	1708.7832171003927	1725.3499751713859	1723.6508204974382	1728.7482845192819	1730.1642467475717	1740.6423672369183	1746.8726010413941	1764.8553213406776	1740.5007710140892	1718.836548921252	1722.6596469376348	1741.3503483510631	1750.8372952806064	1736.3944805520482	1733.4209598726391	1739.6511936771151	1740.5007710140892	1729.597861856256	1731.1554203073752	1739.2264050086278	1747.722178378368	1762.3065893297555	1758.0587026448854	1763.2977628895583	1780.0061171833809	1785.9531585421987	1787.7939094389756	1783.1212340856187	1791.6170074553586	1798.5552223739796	1807.3341881893778	1818.9450784613562	1808.8917466404969	1793.5993545749645	1791.192218786872	1802.3783203903631	1803.0863015045079	1796.4312790315448	1775.1918456071944	1773.3510947104176	1769.9527853625214	1768.6784193570604	1774.0590758245626	1767.2624571287706	1758.4834913133725	1758.4834913133725	1754.3772008513311	1749.1381406066585	1733.8457485411261	1726.482744954018	1705.2433115296676	1701.1370210676266	1708.7832171003927	1707.3672548721029	1707.3672548721029	1707.6504473177608	1696.4643457142697	1699.4378663936789	1706.5176775351288	1711.3319491113148	1711.0487566656566	1704.9601190840099	1688.9597459043325	1652.42792041445	1638.26829813155	1635.861162343457	1633.7372190010219	1621.9847325062146	1604.1436084297602	1593.2406992719273	1581.2050203314623	1560.3903755755989	1537.3101912544719	1516.6371427214374	1489.5922641610982	1472.3175249759599	1440.1751823937764	1394.581198642838	1394.581198642838	1385.8022328274399	1369.9434558705918	1341.7658075276206	1322.225528777218	1290.2247824178637	1251.2858211398884	1183.7444228504544	1108.9816171967416	1019.9175930372995	939.06614980193956	887.66672091501209	846.74541251743051	818.142975505972	788.6909611575395	752.15913566765721	729.78693246067496	725.25585333014703	739.27387939021799	772.83218420069159	775.94730110292971	752.44232811331551	725.82223822146295	710.10505748744379	715.20252150928764	700.61811055790065	690.13999006855499	676.26356023131234	669.1837490898622	655.73210792110683	637.60779139899478	620.61624465951456	630.24478781188668	667.05980574742694	659.97999460597703	635.62544427938906	594.27934721332065	561.85381218547877	546.27822767428859	545.71184278297301	531.55222050007262	524.18921691296487	489.78133476551682	496.86114590696735	496.86114590696735	512.43673041815759	530.41945071744033	545.99503522863063	574.88066468574721	591.44742275674037	555.48198215817399	525.74677536408353	510.02959463006459	493.74602900472939	491.48048943946509	484.25908207518597	465.99316933024483	466.70115044438978	456.78941484635976	439.37307943839255	423.93909115003135	422.38153269891234	404.54040862245779	393.63749946462514	398.59336726364	399.442944600614	396.3278276983761	386.41609210034602	371.97327737178773	333.03431609381215	300.32558862031271	283.19244565800346	259.54587644555988	249.63414084753049	253.88202753240003	258.4131066629285	272.85592139148685	301.17516595728699	307.83018843024985	311.51169022380407	302.73272440840537	306.41422620196022	314.90999957170033	320.29065603920219	349.60107416480537	365.45985112165391	376.22116405665798	408.92989153015708	423.37270625871503	407.79712174752507	405.24838973660349	400.85890682890397	384.00895631225308	383.30097519810778	382.02660919264684	405.95637085074816	434.98359653069332	454.80706772675381	463.72762976498086	485.25025563498895	518.1005793313177	513.14471153230284	509.60480596157765	486.09983297196322	468.25870889550907	482.98471606972504	501.95860992881143	507.48086261914233	508.47203617894564	513.00311530947351	511.44555685835456	510.31278707572255	506.20649661368105	476.75448226524918	458.34697329747905	451.12556593319988	423.23111003588599	401.00050305173329	389.53120900258392	371.97327737178773	335.15825943624708	301.31676218011569	273.56390250563175	237.74005812989449	237.74005812989449	221.7396849502172	243.82869571154131	235.75771101028812	213.10231535764817	206.16410043902636	194.27001772139033	174.30495030250086	149.38401508459717	131.82608345380078	122.33913652425801	113.8433631545178	98.126182420498694	82.975386577795007	86.090503480033306	82.692194132137374	53.948160897849895	47.151542202057733	35.965440598566644	26.053705000536588	33.13351614198681	15.292392065532233	0	8.070984701253197	2.5487320109223393	16.991546739480551	69.523745409040046	75.187594322200283	49.417081767322017	103.50683888800046	188.60616880823051	220.18212649909796	253.88202753240003	274.69667228826341	309.81253554985608	323.97215783275607	392.22153723633522	512.43673041815759	512.43673041815759	512.43673041815759	512.43673041815759	512.43673041815759	643.9796214262999	671.44928865512645	707.27313303086373	768.58429751582116	768.58429751582116	782.74391979872166	840.79837115861233	893.89695471948778	917.54352393193153	967.95177925905602	965.82783591662076	960.44717944911861	1019.4928043688125	1095.8131684736445	1138.5752277680031	1177.2309966003204	1217.3027276609278	1251.1442249170593	1305.9419631518829	1318.6856232064929	1338.0843057340664	1343.1817697559102	1297.3045935593136	1262.1887302977216	1270.8260998902906	1303.3932311409608	1331.2876870382743	1370.0850520934205	1371.501014321711	1404.7761266865264	1447.5381859808847	1496.3888828568904	1543.2572326132895	1631.3300832129289	1686.6942063390684	1743.1910992478404	1783.6876189769346	1823.6177538147131	1848.3970928097883	1850.9458248207104	1846.4147456901824	1847.6891116956431	1847.5475154728147	1859.1584057447928	
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Cold tank vol	of salt (m3)	00:00	01:00	02:00	03:00	04:00	05:00	06:00	07:00	08:00	09:00	10:00	11:00	12:00	13:00	14:00	15:00	16:00	17:00	18:00	19:00	20:00	21:00	22:00	23:00	 24:00	150.37518864440017	133.80843057340689	135.50758524735465	130.41012122551092	128.99415899722112	118.51603850787455	112.28580470339875	94.303084404115225	118.65763473070365	140.32185682354088	136.49875880715808	117.80805739372977	108.3211104641864	122.76392519274464	125.73744587215378	119.50721206767776	118.65763473070365	129.56054388853681	128.00298543741769	119.93200073616504	111.43622736642487	96.85181641503732	101.0997030999074	95.860642855234573	79.152288561411979	73.205247202594137	71.364496305817283	76.037171659174192	67.541398289434255	60.603183370813213	51.824217555415089	40.213327283436684	50.266659104295968	65.559051169828308	67.966186957920854	56.78008535442973	56.072104240284943	62.727126713248026	83.966560137598435	85.807311034375289	89.205620382271491	90.479986387732424	85.099329920230275	91.895948616022224	100.67491443142035	100.67491443142035	104.78120489346179	110.02026513813439	125.31265720366673	132.67566079077483	153.91509421512524	158.02138467716622	150.37518864440017	151.79115087268997	151.79115087268997	151.50795842703201	162.69406003052313	159.72053935111398	152.64072820966408	147.82645663347807	148.10964907913626	154.19828666078297	170.19865984046032	206.73048533034284	220.89010761324289	223.29724340133589	225.42118674377093	237.1736732385782	255.01479731503264	265.91770647286558	277.95338541333058	298.76803016919393	321.84821449032097	342.52126302335546	369.56614158369462	386.8408807688329	418.98322335101648	464.57720710195485	464.57720710195485	473.35617291735298	489.21494987420101	517.39259821717224	536.93287696757488	568.93362332692914	607.87258460490443	675.41398289433846	750.17678854805126	839.24081270749332	920.09225594285328	971.49168482978075	1012.4129932273623	1041.015430238821	1070.4674445872533	1106.9992700771356	1129.3714732841179	1133.9025524146459	1119.884526354575	1086.3262215441014	1083.2111046418631	1106.7160776314772	1133.33616752333	1149.0533482573492	1143.9558842355052	1158.5402951868923	1169.018415676238	1182.8948455134805	1189.9746566549306	1203.4262978236861	1221.5506143457981	1238.5421610852782	1228.9136179329062	1192.0985999973659	1199.1784111388158	1223.5329614654038	1264.8790585314723	1297.3045935593141	1312.8801780705044	1313.4465629618198	1327.6061852447201	1334.969188831828	1369.3770709792761	1362.2972598378255	1362.2972598378255	1346.7216753266352	1328.7389550273524	1313.1633705161621	1284.2777410590456	1267.7109829880524	1303.676423586619	1333.4116303807093	1349.1288111147283	1365.4123767400633	1367.6779163053277	1374.8993236696069	1393.165236414548	1392.4572553004032	1402.3689908984331	1419.7853263064003	1435.2193145947615	1436.7768730458806	1454.6179971223351	1465.5209062801678	1460.5650384811529	1459.7154611441788	1462.8305780464168	1472.7423136444468	1487.1851283730052	1526.1240896509807	1558.8328171244802	1575.9659600867894	1599.6125292992328	1609.5242648972624	1605.2763782123927	1600.7452990818642	1586.302484353306	1557.9832397875059	1551.3282173145431	1547.6467155209889	1556.4256813363875	1552.7441795428326	1544.2484061730925	1538.8677497055905	1509.5573315799875	1493.698554623139	1482.9372416881349	1450.2285142146357	1435.7856994860779	1451.3612839972677	1453.9100160081894	1458.2994989158888	1475.1494494325398	1475.857430546685	1477.1317965521459	1453.2020348940446	1424.1748092140995	1404.3513380180391	1395.4307759798121	1373.908150109804	1341.0578264134751	1346.01369421249	1349.5535997832153	1373.0585727728296	1390.8996968492838	1376.1736896750679	1357.1997958159814	1351.6775431256506	1350.6863695658471	1346.1552904353193	1347.7128488864382	1348.8456186690703	1352.9519091311117	1382.4039234795437	1400.8114324473138	1408.032839811593	1435.927295708907	1458.1579026930594	1469.627196742209	1487.1851283730052	1524.0001463085457	1557.8416435646773	1585.594503239161	1621.4183476148983	1621.4183476148983	1637.4187207945756	1615.3297100332516	1623.4006947345047	1646.0560903871446	1652.9943053057664	1664.8883880234025	1684.853455442292	1709.7743906601956	1727.3323222909921	1736.8192692205348	1745.315042590275	1761.0322233242941	1776.1830191669978	1773.0679022647596	1776.4662116126556	1805.2102448469429	1812.0068635427351	1823.1929651462262	1833.1047007442562	1826.0248896028061	1843.8660136792605	1859.1584057447928	1851.0874210435397	1856.6096737338705	1842.1668590053123	1789.6346603357529	1783.9708114225925	1809.7413239774708	1755.6515668567924	1670.5522369365624	1638.976279245695	1605.2763782123927	1584.4617334565294	1549.3458701949367	1535.1862479120368	1466.9368685084576	1346.7216753266352	1346.7216753266352	1346.7216753266352	1346.7216753266352	1346.7216753266352	1215.1787843184929	1187.7091170896665	1151.8852727139292	1090.5741082289717	1090.5741082289717	1076.4144859460712	1018.3600345861805	965.26145102530506	941.61488181286131	891.20662648573682	893.33056982817209	898.71122629567424	839.66560137598037	763.34523727114833	720.58317797678978	681.92740914447245	641.85567808386509	608.01418082773353	553.21644259290997	540.47278253829995	521.0741000107264	515.97663598888266	561.85381218547923	596.96967544707127	588.33230585450224	555.76517460383207	527.87071870651857	489.07335365137237	487.65739142308189	454.38227905826648	411.62021976390815	362.76952288790244	315.90117313150336	227.82832253186393	172.46419940572446	115.96730649695246	75.470786767858272	35.540651930079775	10.761312935004526	8.212580924082431	12.743660054610473	11.469294049149767	11.610890271978178	0	











lowest vs highest





															JUNE															MARCH





												 timestamp			 ccgt (MW)			% change			fraction of TC						 timestamp			 ccgt (MW)			% change			fraction of TC												Time			MW


												0:00			5121			0.234			0.324						0:00			3752			-3.118			0.237									Peak Generation Output (MWe)			18:40 (March)			15820


												0:05			5133			2.883			0.324						0:05			3635			0.330			0.230									Lowest Generation Output (MWe)			23:55 (March)			2690


												0:10			5281			0.057			0.334						0:10			3647			-0.987			0.231


												0:15			5284			-1.438			0.334						0:15			3611			-0.277			0.228									Peak Generation Output (MWe)			15820						Fraction						12.5% lower limit of plant output


												0:20			5208			-0.768			0.329						0:20			3601			-2.055			0.228									Lowest Generation Output (MWe)			2690						0.1700379267						17.00% therefore within capacity limit


												0:25			5168			-0.851			0.327						0:25			3527			-1.248			0.223


												0:30			5124			0.937			0.324						0:30			3483			-3.646			0.220


												0:35			5172			-1.315			0.327						0:35			3356			5.125			0.212


												0:40			5104			-1.607			0.323						0:40			3528			4.337			0.223									Turbine output (fraction)			1			0.75			0.5			0.25			0.25, 0


												0:45			5022			1.115			0.317						0:45			3681			-0.733			0.233									Turbine 1 (800MWe)			800			600			400			200			200


												0:50			5078			0.866			0.321						0:50			3654			-3.612			0.231									Turbine 2 (800MWe)			800			600			400			200			0


												0:55			5122			2.870			0.324						0:55			3522			-1.902			0.223									Turbine 1 +2 (MWe)			1600			1200			800			400			200


												1:00			5269			0.531			0.333						1:00			3455			2.952			0.218									Plant Capacity Mwe			1600			1600			1600			1600			1600


												1:05			5297			0.132			0.335						1:05			3557			0.590			0.225									Capacity Fraction			1			0.75			0.5			0.25			0.125


												1:10			5304			2.640			0.335						1:10			3578			-1.230			0.226


												1:15			5444			-0.239			0.344						1:15			3534			-0.170			0.223


												1:20			5431			-1.307			0.343						1:20			3528			2.183			0.223


												1:25			5360			-0.410			0.339						1:25			3605			-0.305			0.228


												1:30			5338			0.543			0.337						1:30			3594			-1.586			0.227


												1:35			5367			0.354			0.339						1:35			3537			-1.696			0.224


												1:40			5386			-0.984			0.340						1:40			3477			-2.962			0.220


												1:45			5333			-0.656			0.337						1:45			3374			0.889			0.213


												1:50			5298			0.000			0.335						1:50			3404			-1.087			0.215


												1:55			5298			0.302			0.335						1:55			3367			-3.505			0.213


												2:00			5314			0.546			0.336						2:00			3249			-1.293			0.205


												2:05			5343			3.088			0.338						2:05			3207			-0.405			0.203


												2:10			5508			1.398			0.348						2:10			3194			1.033			0.202


												2:15			5585			3.223			0.353						2:15			3227			-1.859			0.204


												2:20			5765			2.134			0.364						2:20			3167			-1.547			0.200


												2:25			5888			4.059			0.372						2:25			3118			-1.988			0.197


												2:30			6127			0.539			0.387						2:30			3056			-2.683			0.193


												2:35			6160			0.081			0.389						2:35			2974			2.387			0.188


												2:40			6165			-0.600			0.390						2:40			3045			3.547			0.192


												2:45			6128			2.431			0.387						2:45			3153			0.539			0.199


												2:50			6277			-0.175			0.397						2:50			3170			-2.492			0.200


												2:55			6266			-1.021			0.396						2:55			3091			-0.162			0.195


												3:00			6202			-0.887			0.392						3:00			3086			1.523			0.195


												3:05			6147			2.619			0.389						3:05			3133			4.788			0.198


												3:10			6308			0.174			0.399						3:10			3283			0.396			0.208


												3:15			6319			-1.725			0.399						3:15			3296			0.728			0.208


												3:20			6210			-1.449			0.393						3:20			3320			0.271			0.210


												3:25			6120			-1.258			0.387						3:25			3329			-1.141			0.210


												3:30			6043			-2.069			0.382						3:30			3291			1.459			0.208


												3:35			5918			-1.301			0.374						3:35			3339			1.857			0.211


												3:40			5841			-1.524			0.369						3:40			3401			0.000			0.215


												3:45			5752			-1.408			0.364						3:45			3401			0.853			0.215


												3:50			5671			-1.552			0.358						3:50			3430			1.079			0.217


												3:55			5583			-1.021			0.353						3:55			3467			3.115			0.219


												4:00			5526			-0.525			0.349						4:00			3575			1.455			0.226


												4:05			5497			1.273			0.347						4:05			3627			4.136			0.229


												4:10			5567			1.778			0.352						4:10			3777			0.768			0.239


												4:15			5666			-0.194			0.358						4:15			3806			-1.419			0.241


												4:20			5655			0.088			0.357						4:20			3752			0.267			0.237


												4:25			5660			0.071			0.358						4:25			3762			0.000			0.238


												4:30			5664			-0.124			0.358						4:30			3762			-0.053			0.238


												4:35			5657			0.990			0.358						4:35			3760			2.101			0.238


												4:40			5713			0.980			0.361						4:40			3839			-0.547			0.243


												4:45			5769			-0.243			0.365						4:45			3818			-1.310			0.241


												4:50			5755			-0.521			0.364						4:50			3768			-0.902			0.238


												4:55			5725			0.175			0.362						4:55			3734			0.054			0.236


												5:00			5735			1.709			0.363						5:00			3736			1.151			0.236


												5:05			5833			3.274			0.369						5:05			3779			2.990			0.239


												5:10			6024			2.390			0.381						5:10			3892			6.629			0.246


												5:15			6168			0.746			0.390						5:15			4150			2.410			0.262


												5:20			6214			0.885			0.393						5:20			4250			0.400			0.269


												5:25			6269			0.000			0.396						5:25			4267			0.352			0.270


												5:30			6269			0.447			0.396						5:30			4282			1.938			0.271


												5:35			6297			0.349			0.398						5:35			4365			2.887			0.276


												5:40			6319			0.364			0.399						5:40			4491			1.715			0.284


												5:45			6342			0.583			0.401						5:45			4568			1.861			0.289


												5:50			6379			2.618			0.403						5:50			4653			3.159			0.294


												5:55			6546			2.872			0.414						5:55			4800			3.396			0.303


												6:00			6734			1.574			0.426						6:00			4963			2.942			0.314


												6:05			6840			0.673			0.432						6:05			5109			3.739			0.323


												6:10			6886			2.077			0.435						6:10			5300			2.302			0.335


												6:15			7029			1.579			0.444						6:15			5422			4.187			0.343


												6:20			7140			2.773			0.451						6:20			5649			5.700			0.357


												6:25			7338			1.758			0.464						6:25			5971			0.000			0.377


												6:30			7467			-0.335			0.472						6:30			5971			1.038			0.377


												6:35			7442			-1.277			0.470						6:35			6033			1.856			0.381


												6:40			7347			-0.830			0.464						6:40			6145			3.238			0.388


												6:45			7286			-1.537			0.461						6:45			6344			2.175			0.401


												6:50			7174			-0.474			0.453						6:50			6482			3.487			0.410


												6:55			7140			0.770			0.451						6:55			6708			4.100			0.424


												7:00			7195			0.695			0.455						7:00			6983			6.831			0.441


												7:05			7245			1.794			0.458						7:05			7460			7.078			0.472


												7:10			7375			1.397			0.466						7:10			7988			7.874			0.505


												7:15			7478			2.153			0.473						7:15			8617			6.626			0.545


												7:20			7639			2.854			0.483						7:20			9188			3.951			0.581


												7:25			7857			2.558			0.497						7:25			9551			3.026			0.604


												7:30			8058			2.023			0.509						7:30			9840			2.053			0.622


												7:35			8221			4.014			0.520						7:35			10042			2.071			0.635


												7:40			8551			2.444			0.541						7:40			10250			2.517			0.648


												7:45			8760			-0.354			0.554						7:45			10508			1.504			0.664


												7:50			8729			1.558			0.552						7:50			10666			0.300			0.674


												7:55			8865			3.407			0.560						7:55			10698			-0.925			0.676


												8:00			9167			0.000			0.579						8:00			10599			-2.236			0.670


												8:05			9167			1.549			0.579						8:05			10362			-0.212			0.655


												8:10			9309			1.547			0.588						8:10			10340			1.605			0.654


												8:15			9453			0.296			0.598						8:15			10506			1.789			0.664


												8:20			9481			0.380			0.599						8:20			10694			1.038			0.676


												8:25			9517			0.851			0.602						8:25			10805			-0.333			0.683


												8:30			9598			1.250			0.607						8:30			10769			0.956			0.681


												8:35			9718			1.564			0.614						8:35			10872			0.681			0.687


												8:40			9870			1.479			0.624						8:40			10946			0.895			0.692


												8:45			10016			0.300			0.633						8:45			11044			0.453			0.698


												8:50			10046			0.478			0.635						8:50			11094			0.856			0.701


												8:55			10094			1.328			0.638						8:55			11189			1.144			0.707


												9:00			10228			-0.068			0.647						9:00			11317			1.060			0.715


												9:05			10221			0.205			0.646						9:05			11437			-0.595			0.723


												9:10			10242			-0.986			0.647						9:10			11369			-2.287			0.719


												9:15			10141			-1.706			0.641						9:15			11109			0.450			0.702


												9:20			9968			2.418			0.630						9:20			11159			1.541			0.705


												9:25			10209			0.304			0.645						9:25			11331			2.577			0.716


												9:30			10240			-1.270			0.647						9:30			11623			1.970			0.735


												9:35			10110			0.801			0.639						9:35			11852			0.928			0.749


												9:40			10191			0.707			0.644						9:40			11962			0.033			0.756


												9:45			10263			1.481			0.649						9:45			11966			0.836			0.756


												9:50			10415			0.864			0.658						9:50			12066			0.431			0.763


												9:55			10505			0.847			0.664						9:55			12118			2.005			0.766


												10:00			10594			0.547			0.670						10:00			12361			-0.404			0.781


												10:05			10652			1.296			0.673						10:05			12311			0.000			0.778


												10:10			10790			0.000			0.682						10:10			12311			-0.894			0.778


												10:15			10790			1.538			0.682						10:15			12201			-1.041			0.771


												10:20			10956			0.000			0.693						10:20			12074			-0.911			0.763


												10:25			10956			1.844			0.693						10:25			11964			-1.705			0.756


												10:30			11158			-0.367			0.705						10:30			11760			-0.995			0.743


												10:35			11117			-0.297			0.703						10:35			11643			2.182			0.736


												10:40			11084			0.126			0.701						10:40			11897			1.765			0.752


												10:45			11098			-0.126			0.702						10:45			12107			0.917			0.765


												10:50			11084			0.794			0.701						10:50			12218			0.941			0.772


												10:55			11172			0.224			0.706						10:55			12333			0.130			0.780


												11:00			11197			1.009			0.708						11:00			12349			0.413			0.781


												11:05			11310			0.769			0.715						11:05			12400			1.040			0.784


												11:10			11397			0.386			0.720						11:10			12529			-0.040			0.792


												11:15			11441			0.682			0.723						11:15			12524			0.559			0.792


												11:20			11519			-0.278			0.728						11:20			12594			0.977			0.796


												11:25			11487			0.331			0.726						11:25			12717			0.857			0.804


												11:30			11525			-0.087			0.729						11:30			12826			0.086			0.811


												11:35			11515			0.842			0.728						11:35			12837			0.982			0.811


												11:40			11612			0.474			0.734						11:40			12963			0.594			0.819


												11:45			11667			-1.020			0.737						11:45			13040			-0.268			0.824


												11:50			11548			-0.416			0.730						11:50			13005			-0.046			0.822


												11:55			11500			-1.287			0.727						11:55			12999			0.169			0.822


												12:00			11352			-1.612			0.718						12:00			13021			0.538			0.823


												12:05			11169			2.355			0.706						12:05			13091			0.779			0.827


												12:10			11432			0.245			0.723						12:10			13193			2.084			0.834


												12:15			11460			-0.611			0.724						12:15			13468			1.715			0.851


												12:20			11390			-1.589			0.720						12:20			13699			0.883			0.866


												12:25			11209			-2.007			0.709						12:25			13820			1.208			0.874


												12:30			10984			-2.540			0.694						12:30			13987			0.500			0.884


												12:35			10705			-0.738			0.677						12:35			14057			-0.213			0.889


												12:40			10626			0.094			0.672						12:40			14027			-0.228			0.887


												12:45			10636			-0.404			0.672						12:45			13995			-0.729			0.885


												12:50			10593			0.000			0.670						12:50			13893			-1.440			0.878


												12:55			10593			0.094			0.670						12:55			13693			-0.343			0.866


												13:00			10603			-0.500			0.670						13:00			13646			-0.191			0.863


												13:05			10550			0.190			0.667						13:05			13620			0.455			0.861


												13:10			10570			1.135			0.668						13:10			13682			-0.190			0.865


												13:15			10690			-0.131			0.676						13:15			13656			-0.439			0.863


												13:20			10676			0.037			0.675						13:20			13596			-0.279			0.859


												13:25			10680			-0.328			0.675						13:25			13558			-1.527			0.857


												13:30			10645			0.310			0.673						13:30			13351			-0.839			0.844


												13:35			10678			-0.094			0.675						13:35			13239			-0.574			0.837


												13:40			10668			-0.928			0.674						13:40			13163			-1.755			0.832


												13:45			10569			-1.135			0.668						13:45			12932			-0.789			0.817


												13:50			10449			-0.479			0.660						13:50			12830			0.857			0.811


												13:55			10399			0.587			0.657						13:55			12940			0.139			0.818


												14:00			10460			1.453			0.661						14:00			12958			0.239			0.819


												14:05			10612			1.762			0.671						14:05			12989			0.916			0.821


												14:10			10799			0.389			0.683						14:10			13108			0.038			0.829


												14:15			10841			-0.443			0.685						14:15			13113			0.069			0.829


												14:20			10793			0.009			0.682						14:20			13122			-1.288			0.829


												14:25			10794			-0.232			0.682						14:25			12953			-1.583			0.819


												14:30			10769			-2.080			0.681						14:30			12748			-1.098			0.806


												14:35			10545			-0.256			0.667						14:35			12608			-0.500			0.797


												14:40			10518			0.846			0.665						14:40			12545			-1.212			0.793


												14:45			10607			-0.773			0.670						14:45			12393			-1.872			0.783


												14:50			10525			0.086			0.665						14:50			12161			0.288			0.769


												14:55			10534			1.272			0.666						14:55			12196			0.205			0.771


												15:00			10668			1.050			0.674						15:00			12221			1.358			0.773


												15:05			10780			0.510			0.681						15:05			12387			1.017			0.783


												15:10			10835			-1.292			0.685						15:10			12513			-0.831			0.791


												15:15			10695			-0.411			0.676						15:15			12409			-1.080			0.784


												15:20			10651			-0.667			0.673						15:20			12275			-0.318			0.776


												15:25			10580			0.170			0.669						15:25			12236			-0.057			0.773


												15:30			10598			0.868			0.670						15:30			12229			-0.262			0.773


												15:35			10690			0.645			0.676						15:35			12197			0.090			0.771


												15:40			10759			1.403			0.680						15:40			12208			0.066			0.772


												15:45			10910			1.402			0.690						15:45			12216			0.237			0.772


												15:50			11063			0.569			0.699						15:50			12245			1.699			0.774


												15:55			11126			1.429			0.703						15:55			12453			1.044			0.787


												16:00			11285			1.258			0.713						16:00			12583			0.405			0.795


												16:05			11427			0.884			0.722						16:05			12634			1.559			0.799


												16:10			11528			0.069			0.729						16:10			12831			1.224			0.811


												16:15			11536			-1.699			0.729						16:15			12988			0.624			0.821


												16:20			11340			0.705			0.717						16:20			13069			0.949			0.826


												16:25			11420			0.009			0.722						16:25			13193			1.971			0.834


												16:30			11421			-0.884			0.722						16:30			13453			1.777			0.850


												16:35			11320			-0.451			0.716						16:35			13692			1.431			0.865


												16:40			11269			0.231			0.712						16:40			13888			1.822			0.878


												16:45			11295			-0.035			0.714						16:45			14141			0.000			0.894


												16:50			11291			-0.009			0.714						16:50			14141			0.799			0.894


												16:55			11290			0.469			0.714						16:55			14254			-1.094			0.901


												17:00			11343			1.375			0.717						17:00			14098			0.404			0.891


												17:05			11499			1.139			0.727						17:05			14155			1.130			0.895


												17:10			11630			0.000			0.735						17:10			14315			0.342			0.905


												17:15			11630			0.559			0.735						17:15			14364			0.585			0.908


												17:20			11695			-1.240			0.739						17:20			14448			0.976			0.913


												17:25			11550			-1.645			0.730						17:25			14589			1.206			0.922


												17:30			11360			-0.273			0.718						17:30			14765			0.840			0.933


												17:35			11329			0.256			0.716						17:35			14889			0.450			0.941


												17:40			11358			0.132			0.718						17:40			14956			0.401			0.945


												17:45			11373			0.185			0.719						17:45			15016			0.739			0.949


												17:50			11394			0.184			0.720						17:50			15127			0.707			0.956


												17:55			11415			-1.244			0.722						17:55			15234			-0.144			0.963


												18:00			11273			-4.302			0.713						18:00			15212			0.158			0.962


												18:05			10788			-2.206			0.682						18:05			15236			1.332			0.963


												18:10			10550			-0.379			0.667						18:10			15439			0.311			0.976


												18:15			10510			0.029			0.664						18:15			15487			0.510			0.979


												18:20			10513			-0.428			0.665						18:20			15566			0.450			0.984


												18:25			10468			-0.764			0.662						18:25			15636			-0.320			0.988


												18:30			10388			-0.982			0.657						18:30			15586			0.808			0.985


												18:35			10286			-0.165			0.650						18:35			15712			0.687			0.993


												18:40			10269			0.078			0.649						18:40			15820			-0.360			1.000


												18:45			10277			-0.214			0.650						18:45			15763			0.247			0.996


												18:50			10255			-0.029			0.648						18:50			15802			-0.645			0.999


												18:55			10252			0.644			0.648						18:55			15700			-2.363			0.992


												19:00			10318			-0.388			0.652						19:00			15329			-0.261			0.969


												19:05			10278			-1.119			0.650						19:05			15289			1.190			0.966


												19:10			10163			-1.387			0.642						19:10			15471			-2.469			0.978


												19:15			10022			-0.998			0.634						19:15			15089			-3.983			0.954


												19:20			9922			-1.088			0.627						19:20			14488			-1.539			0.916


												19:25			9814			-0.703			0.620						19:25			14265			-1.668			0.902


												19:30			9745			-0.062			0.616						19:30			14027			-1.048			0.887


												19:35			9739			-0.082			0.616						19:35			13880			-1.787			0.877


												19:40			9731			0.884			0.615						19:40			13632			-0.734			0.862


												19:45			9817			0.000			0.621						19:45			13532			-3.562			0.855


												19:50			9817			-0.550			0.621						19:50			13050			-6.506			0.825


												19:55			9763			0.481			0.617						19:55			12201			0.000			0.771


												20:00			9810			1.111			0.620						20:00			12201			0.000			0.771


												20:05			9919			-0.393			0.627						20:05			12201			0.000			0.771


												20:10			9880			0.182			0.625						20:10			12201			0.000			0.771


												20:15			9898			-1.031			0.626						20:15			12201			-7.614			0.771


												20:20			9796			-1.317			0.619						20:20			11272			-1.721			0.713


												20:25			9667			-1.365			0.611						20:25			11078			-2.284			0.700


												20:30			9535			-0.524			0.603						20:30			10825			-4.000			0.684


												20:35			9485			-1.328			0.600						20:35			10392			0.000			0.657


												20:40			9359			-1.517			0.592						20:40			10392			-0.962			0.657


												20:45			9217			-0.347			0.583						20:45			10292			-3.984			0.651


												20:50			9185			-0.925			0.581						20:50			9882			-3.795			0.625


												20:55			9100			-1.670			0.575						20:55			9507			-1.757			0.601


												21:00			8948			-0.112			0.566						21:00			9340			-3.812			0.590


												21:05			8938			-1.477			0.565						21:05			8984			0.167			0.568


												21:10			8806			-2.226			0.557						21:10			8999			0.422			0.569


												21:15			8610			-1.893			0.544						21:15			9037			-4.614			0.571


												21:20			8447			-2.818			0.534						21:20			8620			-6.253			0.545


												21:25			8209			-1.571			0.519						21:25			8081			-3.737			0.511


												21:30			8080			-2.302			0.511						21:30			7779			-3.509			0.492


												21:35			7894			-2.990			0.499						21:35			7506			-3.770			0.474


												21:40			7658			-2.690			0.484						21:40			7223			-3.309			0.457


												21:45			7452			-2.899			0.471						21:45			6984			-5.541			0.441


												21:50			7236			-4.201			0.457						21:50			6597			-1.364			0.417


												21:55			6932			-0.216			0.438						21:55			6507			-2.105			0.411


												22:00			6917			1.778			0.437						22:00			6370			-0.565			0.403


												22:05			7040			-2.940			0.445						22:05			6334			5.115			0.400


												22:10			6833			-6.088			0.432						22:10			6658			3.725			0.421


												22:15			6417			-4.395			0.406						22:15			6906			-0.883			0.437


												22:20			6135			-3.961			0.388						22:20			6845			-3.360			0.433


												22:25			5892			-4.311			0.372						22:25			6615			-2.978			0.418


												22:30			5638			-3.193			0.356						22:30			6418			-4.269			0.406


												22:35			5458			-3.151			0.345						22:35			6144			-0.163			0.388


												22:40			5286			-1.835			0.334						22:40			6134			-3.831			0.388


												22:45			5189			-6.360			0.328						22:45			5899			-5.120			0.373


												22:50			4859			0.000			0.307						22:50			5597			-6.164			0.354


												22:55			4859			-0.370			0.307						22:55			5252			-6.302			0.332


												23:00			4841			2.458			0.306						23:00			4921			-12.640			0.311


												23:05			4960			0.242			0.314						23:05			4299			-9.095			0.272


												23:10			4972			-2.112			0.314						23:10			3908			-10.210			0.247


												23:15			4867			-2.527			0.308						23:15			3509			-8.150			0.222


												23:20			4744			1.244			0.300						23:20			3223			-8.750			0.204


												23:25			4803			3.144			0.304						23:25			2941			-5.950			0.186


												23:30			4954			-0.121			0.313						23:30			2766			-0.651			0.175


												23:35			4948			-2.385			0.313						23:35			2748			1.164			0.174


												23:40			4830			-0.373			0.305						23:40			2780			-0.324			0.176


												23:45			4812			1.475			0.304						23:45			2771			0.036			0.175


												23:50			4883			-1.311			0.309						23:50			2772			-2.958			0.175


												23:55			4819						0.305						23:55			2690						0.170








June - Fraction of TC	0	3.472222222222222E-3	6.9444444444444397E-3	1.0416666666666701E-2	1.38888888888889E-2	1.7361111111111101E-2	2.0833333333333301E-2	2.4305555555555601E-2	2.7777777777777801E-2	3.125E-2	3.4722222222222203E-2	3.8194444444444399E-2	4.1666666666666699E-2	4.5138888888888902E-2	4.8611111111111098E-2	5.2083333333333301E-2	5.5555555555555601E-2	5.9027777777777797E-2	6.25E-2	6.5972222222222196E-2	6.9444444444444406E-2	7.2916666666666699E-2	7.6388888888888895E-2	7.9861111111111105E-2	8.3333333333333301E-2	8.6805555555555594E-2	9.0277777777777804E-2	9.375E-2	9.7222222222222196E-2	0.100694444444444	0.104166666666667	0.10763888888888901	0.11111111111111099	0.114583333333333	0.118055555555556	0.121527777777778	0.125	0.12847222222222199	0.131944444444444	0.13541666666666699	0.13888888888888901	0.14236111111111099	0.14583333333333301	0.149305555555556	0.15277777777777801	0.15625	0.15972222222222199	0.163194444444444	0.16666666666666699	0.17013888888888901	0.17361111111111099	0.17708333333333301	0.180555555555556	0.18402777777777801	0.1875	0.19097222222222199	0.194444444444444	0.19791666666666699	0.20138888888888901	0.20486111111111099	0.20833333333333301	0.211805555555556	0.21527777777777801	0.21875	0.22222222222222199	0.225694444444444	0.22916666666666699	0.23263888888888901	0.23611111111111099	0.23958333333333301	0.243055555555556	0.24652777777777801	0.25	0.25347222222222199	0.25694444444444398	0.26041666666666702	0.26388888888888901	0.26736111111111099	0.27083333333333298	0.27430555555555602	0.27777777777777801	0.28125	0.28472222222222199	0.28819444444444398	0.29166666666666702	0.29513888888888901	0.29861111111111099	0.30208333333333298	0.30555555555555602	0.30902777777777801	0.3125	0.31597222222222199	0.31944444444444398	0.32291666666666702	0.32638888888888901	0.32986111111111099	0.33333333333333298	0.33680555555555602	0.34027777777777801	0.34375	0.34722222222222199	0.35069444444444398	0.35416666666666702	0.35763888888888901	0.36111111111111099	0.36458333333333298	0.36805555555555602	0.37152777777777801	0.375	0.37847222222222199	0.38194444444444398	0.38541666666666702	0.38888888888888901	0.39236111111111099	0.39583333333333298	0.39930555555555602	0.40277777777777801	0.40625	0.40972222222222199	0.41319444444444398	0.41666666666666702	0.42013888888888901	0.42361111111111099	0.42708333333333298	0.43055555555555602	0.43402777777777801	0.4375	0.44097222222222199	0.44444444444444398	0.44791666666666702	0.45138888888888901	0.45486111111111099	0.45833333333333298	0.46180555555555602	0.46527777777777801	0.46875	0.47222222222222199	0.47569444444444398	0.47916666666666702	0.48263888888888901	0.48611111111111099	0.48958333333333298	0.49305555555555602	0.49652777777777801	0.5	0.50347222222222199	0.50694444444444398	0.51041666666666696	0.51388888888888895	0.51736111111111105	0.52083333333333304	0.52430555555555602	0.52777777777777801	0.53125	0.53472222222222199	0.53819444444444398	0.54166666666666696	0.54513888888888895	0.54861111111111105	0.55208333333333304	0.55555555555555602	0.55902777777777801	0.5625	0.56597222222222199	0.56944444444444398	0.57291666666666696	0.57638888888888895	0.57986111111111105	0.58333333333333304	0.58680555555555503	0.59027777777777801	0.59375	0.59722222222222199	0.60069444444444398	0.60416666666666696	0.60763888888888895	0.61111111111111105	0.61458333333333304	0.61805555555555503	0.62152777777777801	0.625	0.62847222222222199	0.63194444444444398	0.63541666666666696	0.63888888888888895	0.64236111111111105	0.64583333333333304	0.64930555555555503	0.65277777777777801	0.65625	0.65972222222222199	0.66319444444444398	0.66666666666666696	0.67013888888888895	0.67361111111111105	0.67708333333333304	0.68055555555555503	0.68402777777777801	0.6875	0.69097222222222199	0.69444444444444398	0.69791666666666696	0.70138888888888895	0.70486111111111105	0.70833333333333304	0.71180555555555503	0.71527777777777801	0.71875	0.72222222222222199	0.72569444444444398	0.72916666666666696	0.73263888888888895	0.73611111111111105	0.73958333333333304	0.74305555555555503	0.74652777777777801	0.75	0.75347222222222199	0.75694444444444398	0.76041666666666696	0.76388888888888895	0.76736111111111105	0.77083333333333304	0.77430555555555503	0.77777777777777801	0.78125	0.78472222222222199	0.78819444444444398	0.79166666666666696	0.79513888888888895	0.79861111111111105	0.80208333333333304	0.80555555555555503	0.80902777777777801	0.8125	0.81597222222222199	0.81944444444444398	0.82291666666666696	0.82638888888888895	0.82986111111111105	0.83333333333333304	0.83680555555555503	0.84027777777777801	0.84375	0.84722222222222199	0.85069444444444398	0.85416666666666696	0.85763888888888895	0.86111111111111105	0.86458333333333304	0.86805555555555503	0.87152777777777801	0.875	0.87847222222222199	0.88194444444444398	0.88541666666666696	0.88888888888888895	0.89236111111111105	0.89583333333333304	0.89930555555555503	0.90277777777777801	0.90625	0.90972222222222199	0.91319444444444398	0.91666666666666696	0.92013888888888895	0.92361111111111105	0.92708333333333304	0.93055555555555503	0.93402777777777801	0.9375	0.94097222222222199	0.94444444444444398	0.94791666666666696	0.95138888888888895	0.95486111111111105	0.95833333333333304	0.96180555555555503	0.96527777777777801	0.96875	0.97222222222222199	0.97569444444444398	0.97916666666666696	0.98263888888888895	0.98611111111111105	0.98958333333333304	0.99305555555555503	0.99652777777777801	0.32370417193426043	0.32446270543615674	0.33381795195954489	0.33400758533501895	0.32920353982300887	0.32667509481668772	0.32389380530973449	0.32692793931731984	0.32262958280657394	0.31744627054361568	0.32098609355246521	0.32376738305941843	0.33305941845764853	0.33482932996207332	0.3352718078381795	0.34412136536030341	0.34329962073324904	0.33881163084702909	0.33742098609355248	0.33925410872313527	0.34045512010113782	0.33710493046776235	0.33489254108723138	0.33489254108723138	0.33590391908975981	0.3377370417193426	0.34816687737041718	0.35303413400758532	0.36441213653603033	0.37218710493046775	0.38729456384323641	0.38938053097345132	0.38969658659924145	0.38735777496839446	0.39677623261694056	0.39608091024020226	0.39203539823008848	0.38855878634639696	0.39873577749683942	0.39943109987357778	0.39254108723135273	0.38685208596713022	0.38198482932996208	0.3740834386852086	0.36921618204804046	0.36359039190897596	0.3584702907711757	0.35290771175726926	0.34930467762326167	0.34747155499367888	0.35189633375474083	0.35815423514538558	0.35745891276864727	0.3577749683944374	0.35802781289506952	0.35758533501896334	0.36112515802781292	0.36466498103666245	0.36378002528445008	0.36188369152970923	0.36251580278128953	0.36871049304677622	0.38078381795195954	0.38988621997471556	0.39279393173198485	0.39627054361567637	0.39627054361567637	0.39804045512010111	0.39943109987357778	0.40088495575221239	0.40322376738305943	0.41378002528445007	0.42566371681415927	0.43236409608091025	0.43527180783817954	0.44431099873577751	0.45132743362831856	0.46384323640960812	0.47199747155499366	0.47041719342604299	0.46441213653603036	0.46055625790139065	0.45347661188369154	0.45132743362831856	0.45480404551201009	0.45796460176991149	0.4661820480404551	0.47269279393173197	0.48286978508217449	0.49664981036662453	0.50935524652338815	0.51965865992414662	0.54051833122629578	0.55372945638432369	0.55176991150442478	0.56036662452591657	0.57945638432364099	0.57945638432364099	0.58843236409608091	0.59753476611883694	0.59930467762326167	0.60158027812895065	0.60670037926675091	0.61428571428571432	0.62389380530973448	0.63312262958280663	0.63501896333754737	0.63805309734513271	0.6465233881163085	0.64608091024020231	0.64740834386852086	0.64102402022756	0.63008849557522129	0.64532237673830595	0.64728192161820486	0.6390644753476612	0.64418457648546146	0.64873577749683942	0.65834386852085969	0.66403286978508214	0.66965865992414664	0.67332490518331223	0.68204804045512013	0.68204804045512013	0.69254108723135277	0.69254108723135277	0.70530973451327439	0.70271807838179523	0.70063211125158031	0.70151706700379268	0.70063211125158031	0.70619469026548676	0.70777496839443743	0.71491782553729455	0.72041719342604293	0.72319848293299616	0.72812895069532235	0.72610619469026549	0.72850821744627059	0.72787610619469023	0.73400758533501897	0.7374841972187105	0.72996207332490515	0.7269279393173198	0.71757269279393177	0.70600505689001269	0.72262958280657397	0.7243994943109987	0.71997471554993675	0.70853350189633379	0.69431099873577751	0.67667509481668775	0.6716814159292035	0.67231352718078385	0.66959544879898858	0.66959544879898858	0.67022756005056894	0.66687737041719342	0.66814159292035402	0.67572692793931732	0.67484197218710495	0.67509481668773708	0.67288242730720604	0.67496839443742096	0.67433628318584071	0.66807838179519596	0.66049304677623266	0.6573324905183312	0.66118836915297097	0.67079646017699113	0.68261694058154232	0.68527180783817954	0.68223767383059419	0.68230088495575225	0.68072060682680147	0.66656131479140324	0.66485461441213656	0.67048040455120106	0.66529709228824274	0.66586599241466493	0.67433628318584071	0.68141592920353977	0.6848925410872313	0.6760429835651075	0.67326169405815428	0.66877370417193427	0.66991150442477876	0.67572692793931732	0.68008849557522122	0.68963337547408343	0.69930467762326165	0.70328697850821742	0.71333754740834387	0.72231352718078379	0.72869785082174465	0.72920353982300889	0.7168141592920354	0.7218710493046776	0.72193426042983566	0.7155499367888748	0.71232616940581539	0.71396965865992412	0.713716814159292	0.71365360303413405	0.71700379266750947	0.72686472819216186	0.73514538558786346	0.73514538558786346	0.73925410872313524	0.73008849557522126	0.71807838179519601	0.7161188369152971	0.71795195954487989	0.71890012642225032	0.72022756005056887	0.72155499367888754	0.71257901390644751	0.68192161820480401	0.66687737041719342	0.66434892541087232	0.66453855878634638	0.6616940581542351	0.6566371681415929	0.65018963337547409	0.64911504424778765	0.64962073324905178	0.64823008849557517	0.64804045512010111	0.65221238938053094	0.64968394437420984	0.64241466498103661	0.63350189633375475	0.62718078381795195	0.62035398230088501	0.615992414664981	0.61561314791403288	0.61510745891276863	0.62054361567635907	0.62054361567635907	0.61713021491782549	0.62010113780025289	0.62699115044247788	0.62452591656131484	0.62566371681415933	0.61921618204804041	0.61106194690265492	0.60271807838179514	0.59955752212389379	0.59159292035398225	0.58261694058154234	0.58059418457648548	0.5752212389380531	0.56561314791403283	0.56498103666245258	0.55663716814159292	0.54424778761061943	0.53394437420986096	0.51890012642225036	0.51074589127686476	0.49898862199747157	0.48407079646017698	0.47104930467762324	0.45739570164348925	0.43817951959544882	0.43723135271807839	0.44500632111251581	0.43192161820480407	0.40562579013906447	0.38780025284450065	0.37243994943109987	0.35638432364096079	0.34500632111251578	0.33413400758533501	0.32800252844500632	0.30714285714285716	0.30714285714285716	0.30600505689001262	0.31352718078381797	0.31428571428571428	0.30764854614412135	0.29987357774968393	0.30360303413400758	0.31314791403286979	0.31276864728192161	0.30530973451327431	0.30417193426042982	0.30865992414664983	0.30461441213653601	March - Fraction of TC	0.23716814159292035	0.22977243994943111	0.23053097345132742	0.22825537294563844	0.22762326169405817	0.22294563843236409	0.22016434892541087	0.21213653603034133	0.22300884955752212	0.23268015170670037	0.23097345132743363	0.22262958280657397	0.2183944374209861	0.22484197218710494	0.22616940581542352	0.2233881163084703	0.22300884955752212	0.22787610619469026	0.22718078381795195	0.22357774968394437	0.21978508217446271	0.21327433628318584	0.21517067003792667	0.21283185840707963	0.20537294563843236	0.2027180783817952	0.20189633375474084	0.20398230088495575	0.20018963337547407	0.19709228824273073	0.19317319848293299	0.18798988621997473	0.19247787610619468	0.19930467762326171	0.20037926675094817	0.19538558786346397	0.19506953223767384	0.19804045512010113	0.20752212389380531	0.20834386852085968	0.20986093552465235	0.21042983565107459	0.20802781289506952	0.21106194690265487	0.21498103666245258	0.21498103666245258	0.2168141592920354	0.21915297092288244	0.22597977243994943	0.22926675094816687	0.23874841972187105	0.24058154235145385	0.23716814159292035	0.23780025284450063	0.23780025284450063	0.23767383059418457	0.24266750948166876	0.24134007585335018	0.23817951959544881	0.23603034134007586	0.23615676359039192	0.23887484197218711	0.24601769911504426	0.26232616940581543	0.26864728192161819	0.26972187104930467	0.2706700379266751	0.27591656131479142	0.2838811630847029	0.28874841972187104	0.29412136536030342	0.30341340075853351	0.31371681415929203	0.32294563843236412	0.33501896333754738	0.3427307206068268	0.35707964601769909	0.37743362831858407	0.37743362831858407	0.38135271807838178	0.3884323640960809	0.40101137800252845	0.4097345132743363	0.42402022756005059	0.44140328697850822	0.47155499367888748	0.5049304677623262	0.54469026548672561	0.58078381795195955	0.60372945638432363	0.62199747155499363	0.63476611883691525	0.64791403286978511	0.66422250316055631	0.67420986093552471	0.67623261694058157	0.66997471554993682	0.65499367888748417	0.65360303413400755	0.66409608091024019	0.67597977243994944	0.68299620733249056	0.68072060682680147	0.68723135271807834	0.69190897597977241	0.69810366624525921	0.70126422250316056	0.70726927939317319	0.71536030341340073	0.72294563843236415	0.7186472819216182	0.70221238938053099	0.70537294563843234	0.7162452591656131	0.73470290771175728	0.74917825537294569	0.75613147914032874	0.75638432364096075	0.76270543615676356	0.76599241466498103	0.7813527180783818	0.77819216182048045	0.77819216182048045	0.7712389380530974	0.7632111251580278	0.75625790139064475	0.74336283185840712	0.73596713021491778	0.75202275600505686	0.76529709228824272	0.77231352718078383	0.77958280657395707	0.78059418457648544	0.78381795195954485	0.79197218710493045	0.79165613147914038	0.79608091024020222	0.8038558786346397	0.81074589127686469	0.811441213653603	0.81940581542351454	0.82427307206068268	0.82206068268015176	0.82168141592920352	0.82307206068268013	0.82749683944374208	0.83394437420986089	0.85132743362831853	0.86592920353982306	0.87357774968394442	0.884134007585335	0.88855878634639696	0.8866624525916561	0.88463969658659924	0.87819216182048043	0.86554993678887482	0.86257901390644753	0.8609355246523388	0.86485461441213651	0.86321112515802778	0.85941845764854619	0.85701643489254109	0.84393173198482929	0.83685208596713023	0.83204804045512015	0.81744627054361563	0.81099873577749682	0.81795195954487987	0.81908975979772436	0.82104930467762327	0.82857142857142863	0.82888748419721869	0.82945638432364099	0.81877370417193429	0.80581542351453861	0.7969658659924147	0.79298356510745893	0.78337547408343866	0.76871049304677619	0.77092288242730722	0.7725031605562579	0.78299620733249053	0.79096080910240207	0.78438685208596715	0.77591656131479136	0.77345132743362832	0.77300884955752214	0.77098609355246528	0.77168141592920358	0.77218710493046772	0.77402022756005062	0.78716814159292037	0.79538558786346392	0.79860935524652343	0.81106194690265487	0.82098609355246521	0.82610619469026547	0.83394437420986089	0.85037926675094822	0.86548672566371676	0.87787610619469025	0.89386852085967128	0.89386852085967128	0.9010113780025284	0.89115044247787611	0.89475347661188365	0.90486725663716816	0.90796460176991145	0.91327433628318588	0.92218710493046774	0.93331226295828063	0.94115044247787616	0.94538558786346394	0.94917825537294565	0.95619469026548676	0.96295828065739575	0.96156763590391914	0.96308470290771175	0.97591656131479143	0.97895069532237677	0.98394437420986092	0.98836915297092287	0.98520859671302152	0.99317319848293295	1	0.99639696586599247	0.99886219974715551	0.9924146649810367	0.96896333754740838	0.96643489254108728	0.97793931731984829	0.95379266750948166	0.91580278128950698	0.9017067003792667	0.8866624525916561	0.87737041719342601	0.86169405815423517	0.85537294563843236	0.82490518331226292	0.7712389380530974	0.7712389380530974	0.7712389380530974	0.7712389380530974	0.7712389380530974	0.71251580278128945	0.70025284450063208	0.68426042983565105	0.65689001264222502	0.65689001264222502	0.65056890012642221	0.62465233881163085	0.6009481668773704	0.59039190897597982	0.56788874841972192	0.56883691529709224	0.57123893805309733	0.54487989886219979	0.51080910240202271	0.49171934260429834	0.47446270543615676	0.45657395701643488	0.44146649810366623	0.41700379266750948	0.41131479140328697	0.40265486725663718	0.40037926675094815	0.42085967130214919	0.43653603034134009	0.43268015170670038	0.41814159292035397	0.40568900126422253	0.38836915297092289	0.38773704171934259	0.37288242730720605	0.35379266750948168	0.33198482932996209	0.31106194690265487	0.27174462705436159	0.24702907711757269	0.2218078381795196	0.20372945638432363	0.18590391908975981	0.17484197218710493	0.17370417193426044	0.17572692793931732	0.17515802781289508	0.17522123893805311	0.17003792667509482	
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