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Abstract
Hydrogen is expected to play a vital role as an energy carrier in the future decar-
bonized system. Currently, a large portion of the hydrogen produced comes from
the steam reforming of methane present in natural gas, which produces significant
amounts of carbon dioxide emissions. However, with the growing need to reduce
greenhouse gas emissions, a shift from fossil fuels to renewable energy sources
is required. As a result, there is a growing emphasis on green hydrogen, i.e., hy-
drogen generated using renewable power. Green hydrogen has been growing at
an exponential rate since 2020 and is expected to account for the majority of hy-
drogen production by 2050. However, a few studies have recently suggested that
hydrogen may indirectly contribute to global warming. It is believed that hydrogen
delays the decomposition of methane, a strong greenhouse gas, and thus extends
its lifetime in the atmosphere. If green hydrogen is to be the primary fuel in the en-
ergy transition, hydrogen emissions from an electrolysis unit should be investigated.

This project focuses on identifying the sources of hydrogen emissions from an elec-
trolysis unit. The goal is to comprehend the depth of this potential issue and in-
vestigate possible solutions. This project is carried out in collaboration with Worley,
a market leader in the design, construction and delivery of green H2 facilities. The
leakage estimates for the green hydrogen alkaline electrolysis plant are based on
Worley’s in-house data. Venting during startup and shutdowns when power is un-
available, as well as hydrogen crossover in the electrolyzer, have been identified as
two major contributors to hydrogen emissions. Solutions such as flaring systems
to combust the vented hydrogen and battery energy systems to reduce frequent
shutdowns and startups are investigated. To reduce emissions from hydrogen cros-
sover, a reactor is modeled to explore the catalytic recombination of hydrogen and
oxygen. These solutions are subjected to a techno-economic analysis to determine
their viability.

Flare systems and battery energy systems are both deemed feasible. In the long
run, however, installing a battery energy system would be preferable to combusting
the hydrogen product. In comparison to other battery technologies such as Li-ion
and lead-acid batteries, vanadium redox flow battery systems have been found to
provide the maximum incentives and highest optimal capacities at the lowest over-
all costs. To avoid emissions from hydrogen crossover in a low-pressure alkaline
electrolysis unit, the most cost-effective design involves a single-stage compression
followed by a scrubber, heater, and reactor. However, this design is still costly be-
cause the annualized costs are four times greater than the costs offset by emissions
reductions per year. Governments can encourage the adoption of such solutions
by providing financial incentives to businesses.
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1
Introduction

This chapter discusses the current situation as a result of climate change, as well
as the need for green hydrogen to achieve the energy transition. The potential
challenges posed by large-scale green hydrogen production are then discussed.
Later, the motivation for this thesis project and its scope are discussed.

1.1. Climate change and green hydrogen
The Earth’s temperature is rising at an alarming rate, resulting in rising sea levels,
acidification of the oceans, melting glaciers, soil erosion, and other effects. Accord-
ing to the IPCC’s (International Panel on Climate Change) sixth assessment report,
the 10-year average temperature for the period 2013-2022 is estimated to be 1.14
°C above the 1800-1900 pre-industrial baseline. If the current trend continues, the
global average temperature is expected to exceed 1.5°C within the next few dec-
ades. This climate change will result in severe environmental degradation, weather
extremes, natural disasters, food insecurity, and numerous other disruptions. To
slow down such extreme conditions, the temperature rise must be limited to 1.5°C.
Limiting global warming to this temperature cannot be accomplished through busi-
ness as usual; it would require significant technological and societal transformations
in all sectors responsible for greenhouse gas emissions [1]. According to the IPCC,
the energy sector accounts for two-thirds of greenhouse gas emissions, so there
is an urgent need for a large-scale shift to renewable energy sources. All energy
conversion, extraction, transmission, energy storage, and distribution processes
comprises the energy sector. On December 12, 2015, 196 countries signed an
agreement to achieve this energy transition at COP21 in Paris. The Paris Agree-
ment aims to limit global warming to 1.5°C above pre-industrial levels. This is
feasible if the world achieves carbon neutrality by the mid-century mark, i.e., zero
net greenhouse gas emissions by 2050 [2].

The growing demand for decarbonization has fueled interest in green hydrogen,
which is generated using renewable energy sources such as wind and solar power.
Green hydrogen has the potential to significantly reduce carbon emissions and con-

1



1

2 1. Introduction

tribute to meeting global climate goals. Green hydrogen must be deployed on a
large scale to help decarbonize the energy sector. Globally, 120 million tonnes of
hydrogen are produced annually, primarily for the methanol and ammonia indus-
tries. However, 95% of the hydrogen is produced from coal and natural gas, both
of which emit significant amounts of carbon emissions. Only 5% of the hydrogen
produced is obtained from the electrolysis of water, and only 1% of that is gen-
erated using renewable energy [3]. With continuous efforts from the public and
private sectors, all currently used hydrogen is expected to be replaced by green
hydrogen in existing applications. When combined with new applications as an al-
ternative to conventional fuels in transportation, heating, and the steel production
sector, green hydrogen will be dominant by 2050. The European hydrogen strategy
aims to install 574 GW of electrolyzer capacity by 2050 in order to meet the Paris
Agreement 2050. Global electrolyzer capacity is expected to reach 3075 GW by the
mid-century mark [4].

1.2. Future Challenges
Hydrogen is expected to play a key role in decarbonizing our future energy system.
However, there is growing evidence that hydrogen is an indirect greenhouse gas
with a Global Warming Potential of 33 with respect to carbon dioxide. When hy-
drogen reaches the atmosphere, it reacts with the hydroxyl radicals (OH) present
to form water. Certain Green House Gases (GHGs) such as methane are decom-
posed by these radicals in the atmosphere. H2 molecules deplete the OH levels,
delaying the decomposition of GHGs and lengthening their lifetime. Because H2
molecules do not directly trap heat, they are referred to as indirect greenhouse
gases. As a result, hydrogen leakage into the atmosphere may offset the benefits
of a hydrogen-based future economy [1], [5].

1.3. Project Motivation and Scope
Hydrogen is difficult to contain, and a thorough understanding of the sources of
leakage, as well as the amount of hydrogen that could be emitted into the atmo-
sphere in a future energy system, is essential for a large-scale hydrogen economy.
The hydrogen economy was not dominant in the conventional energy system, so
this aspect of hydrogen is novel to the emerging renewable energy system and
needs to be investigated, which motivates this project. The purpose of this thesis
is to identify the major sources of hydrogen emissions in the electrolysis unit and to
investigate potential technical solutions to reduce H2 leakage. This project is car-
ried out in collaboration with Worley, an EPC company active in green H2 projects.

Green hydrogen can be produced using four electrolysis technologies: alkaline
water electrolysis (AWE), polymer electrolyte membrane (PEM), anion exchange
membrane (AEM), and solid oxide electrolysis (SOEC). Alkaline and PEM electro-
lysis technologies are commercially available. This project’s estimates are all based
on low-pressure alkaline electrolysis technology. First, a thorough literature review
is conducted to identify potential leakage sources in production and comprehend
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the impact of indirect global warming of hydrogen molecules. It is then followed by
leakage calculations based on available data in the alkaline electrolysis unit. These
estimates are compared to the carbon dioxide emissions from the grey hydrogen
unit. Following that, a few solutions are proposed and modeled, and economic
feasibility analysis is performed.





2
Green Hydrogen

This chapter provides an overview of water electrolysis as well as a brief discussion
of leakage sources in the electrolysis unit. The discussion then shifts to the indirect
global warming potential of hydrogen.

2.1. Electrolysis of Water
Electrolysis is the process of converting water into hydrogen and oxygen by using
electricity. The hydrogen obtained using electricity from renewable sources of en-
ergy is termed ”green hydrogen”. The equipment in which electrolysis takes place
is referred to as an ”electrolyzer”. It consists of two electrodes separated by an
electrolyte, a medium for the transportation of anions or cations from one elec-
trode to the other. The basic principle of water electrolysis is the same; however,
differences in construction based on physio-chemical and electrochemical aspects
result in four electrolyzer technologies. These are based on different electrolytes,
membranes, operating temperatures, and pressures [6].

1) Alkaline water electrolysis(AWE): Since the early 1900s, it is the most ap-
plied technology. Alkaline electrolyzers have a lifespan of more than 15 years and
are strong and dependable [7]. The most widely used electrolytes are sodium hy-
droxide (NaOH) and potassium hydroxide (KOH), which maintain the electrolyzer’s
pH at 14 [8]. Each electrolyzer cell consists of two electrodes, cathode and anode,
which are separated from one another by a thin membrane called a diaphragm [9].
Water is reduced at the cathode to produce hydrogen and hydroxide ions. Hydrox-
ide ions pass through the membrane towards the anode in the external electric
field, where they recombine to produce oxygen. The following reactions take place
in the alkaline electrolyzer [10]:

Cathode:
2H2O(l) + 2 e

– H2(g) + 2OH
–(aq) (2.1)

Anode:

2OH–(aq)
1
2
O2(g) + H2O + 2e

– (2.2)

5



2

6 2. Green Hydrogen

The high-purity hydrogen (up to 99.99%) that can be obtained using this tech-
nology makes alkaline electrolyzers a popular choice for industrial-scale hydrogen
production. The main advantage of using alkaline electrolysis is that it can be oper-
ated under ambient conditions due to which capital costs are low relative to other
technologies like PEM and SOEC. The main drawbacks of this technology are the
relatively low efficiency (around 70%), the corrosive nature of the highly alkaline
electrolyte, and a long startup time [7], [11], [12]. Moreover, when operated with
intermittent power and electrolyzers are shut down for an extended period of time
(>48 hrs), units must be drained to prevent reverse polarization and attack on the
electrode plating. The draining and filling of electrolyzers is a laborious and risky
task. The alkaline electrolysis technology at the cell level is illustrated in Figure 2.1.

Figure 2.1: Alkaline electrolysis [6]

2) Polymer electrolyte membrane(PEM): After AWE, PEM electrolysis is the
second most widely used for producing hydrogen. A solid polymer electrolyte is
used in PEM electrolysis systems instead of corrosive chemicals. In addition, they
are safer and more environmentally friendly than alkaline electrolysis because there
is no alkaline fog in the hydrogen gas [7]. Protons are transferred from one elec-
trode to another through a solid polymeric membrane. At the anode, water is
oxidized to produce protons and oxygen. The membrane enables the transfer of
protons from the anode to the cathode, and they combine to produce hydrogen gas
at the cathode. The reactions occur as follows [10], [11]:

Cathode:
2H+ + 2e– H2(g) (2.3)
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Anode:

H2O(l)
1
2
O2(g) + 2H

+(aq) + 2 e– (2.4)

PEM electrolysis systems offer high-purity hydrogen and have higher efficiencies.
They are better suited for the intermittent nature of renewable sources like solar
and wind because of their fast response and short startup times. Additionally, PEM
electrolysis systems are compact and modular, facilitating easy scalability and in-
tegration into the current infrastructure. These features make them a promising
technology for the production of green hydrogen in the future. They have higher
capital costs than alkaline electrolyzers as a result of the rare earth metals like
Iridium used as catalysts in the electrodes [13]. The operating cost Figure 2.2 de-
picts the operation of a PEM electrolytic cell.

Figure 2.2: PEM electrolysis [6]

3) Anion exchange membrane(AEM): Anion exchange membrane electrolysis
technology is still in the research phase currently, however, offers a promising fu-
ture towards low-cost electrolysis. At the cathode, water is reduced to produce
hydrogen gas and hydroxyl ions. The anion exchange membrane allows hydroxyl
ions to diffuse to the anode side, where they recombine to form water and oxygen.
The following half-cell reactions take place [14]:

Cathode:
4H2O(l) + 4 e

– 2H2(g) + 4OH
–(aq) (2.5)

Anode:
4OH–(aq) O2(g) + 2H2O + 4e

– (2.6)

The half-cell reactions occurring are identical to those in alkaline electrolysis, but the
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main difference is the diffusion of hydroxyl ions. Alkaline electrolyzers use alkaline
electrolytes for the transportation of hydroxyl ions, whereas polymer membranes
are used in AEM for transporting anions [15]. AEM electrolysis may be more ef-
fective and economical than alkaline and PEM electrolysis because it operates at
lower temperatures and uses more common materials in the electrodes. However,
achieving high mechanical stability of AEM membranes along with high ionic con-
ductivity is challenging and the main topic of research in order to scale up AEM
electrolysis [16]. The functioning of an AEM electrolytic cell is shown in Figure 2.3.

Figure 2.3: AEM electrolysis [6]

4) Solid oxide: Solid Oxide Electrolysis (SOEC) technology is under development
currently. Compared to AWE and PEM electrolyzers, they are more efficient and
have lower production costs for hydrogen gas. SOEC electrolyzers operate at high
temperatures ranging from 500 to 1000 °C and the heat required can be supplied
from sources like industrial waste heat [17]. They require less electrical energy in
contrast to AWE and PEM electrolysis. Water is reduced to produce oxide anions
and hydrogen gas at the cathode. Oxide anions flow through the solid ceramic elec-
trolyte and recombine to form oxygen at the anode. The reactions require close
contact of the electrodes with the vapor phase [7], [13].

Cathode:
H2O(g) + 2 e

– H2(g) + O
–
2 (2.7)

Anode:

O –
2

1
2
O2(g) + 2 e

– (2.8)

Higher operating temperatures reduce kinetic and mass transfer limitations, allow-
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ing for close to 100% efficiencies. SOEC has a few drawbacks, such as safety
issues, and material degradation due to high temperatures. Despite these issues,
solid-oxide technology offers a promising future in large-scale electrolysis and re-
search is being done to enhance SOEC stability and develop durable materials that
can be used in SOECs [18]. The solid oxide electrolytic cell is captured in Figure 2.4.

Figure 2.4: SOEC electrolysis [6]

Table 2.1 summarizes the key characteristics of all four types of electrolysis:

Table 2.1: Characteristics of different types of electrolysis [6], [10], [15]

Unit AWE PEM AEM SOEC
Temperature range °C 60-90 50-90 50-70 500-1000
Pressure range bar 1-30 1-30 ∼30 <30
Efficiency % 60-80 80 75 >90
H2 purity % >99.8 99.99 99.99 99.99
Lifetime of system year 20-30 10-20 - -
Readiness - Mature Commercial R&D Demonstration

2.2. Emission sources in the electrolysis unit
The future carbon-free economy is anticipated to rely heavily on green hydrogen.
By 2050, it is expected that Europe will be able to produce 574 GW of hydrogen
through water electrolysis. Due to its smaller size, hydrogen has the tendency to
leak in large quantities during production. This section talks about the possible
leakage sources in an electrolysis production unit. The following four main sources
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of emissions that have been identified in the Frazer-Nash Consultancy report [1].

1) Venting at start-up and shutdown: Electrolyzers are designed to avoid the
accumulation of a mixture of hydrogen and oxygen, which can be explosive. The
lower explosive limit of hydrogen in an oxygen atmosphere is 4 wt% and hydro-
gen concentration is kept below 1% in order to maintain a sufficient safety margin.
Any oxygen in the hydrogen side (cathode side) of the system must be removed
during shutdowns to avoid the formation of an explosive gas mixture. The system
is therefore vented and blanketed with nitrogen during shutdowns. The system is
also vented during startup until all of the nitrogen has been removed. The amount
of venting during startups and shutdowns can range from 0.0 to 0.6% of the total
hydrogen produced annually[1].

2) Venting due to hydrogen cross-over: Hydrogen is generated at the cathode
side of the electrolyzer system and oxygen at the anode side. Hydrogen is collected
as a product, and currently, oxygen is mostly vented to the atmosphere. A small
amount of hydrogen diffuses through the electrolyzer membrane from the cathode
to the anode and ends up in the atmosphere along with oxygen. This is known as
’Hydrogen Cross-over”. The main reason for this hydrogen crossover is the small
size of the hydrogen molecule, and another reason could be if there is any pressure
differential between the anode and cathode. Around 0.15% of the total produced
hydrogen can be released into the atmosphere along with oxygen [1].

3) Operational purging: The hydrogen generated from the electrolyzer has con-
taminants like water and oxygen that require purification. Water is removed via
compression drying and adsorption dryers, and when one of the adsorption units
is in use, the other one undergoes regeneration. During this regenerative step, the
unit is purged with hydrogen. However, depending greatly on the design, purged
hydrogen might either be vented or recirculated. As a result, operational purging
largely depends on the design of each individual unit, and based on the design,
there may be zero or multiple sources. Nowadays, in almost all designs, the dryers
use recirculating regeneration.

4) Unintended leaks from joints, flanges, and valves: Due to its smaller
molecular size, hydrogen has a high tendency to leak through seals, flanges, joints,
valves, etc. This is also very much dependent on the design of the unit and the
type of flanges and valves used in the production unit [1], [19]. There is not much
information available in the literature on the fugitive emissions of hydrogen.

The total amount of hydrogen that might enter the atmosphere is equal to the
sum of the venting from the above-mentioned sources. Due to its rapid disper-
sion and high escape velocity, most of the hydrogen disperses and becomes diluted
below its lower flammability limit as soon as it is vented. However, there is still
a possibility that some small amount gets ignited as soon as it comes in contact
with the air. It is assumed that 10% of hydrogen released during startups and
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shutdowns will ignite before dispersing [19].

2.3. Global warming potential of hydrogen
2.3.1. Indirect global warming
The leakage of hydrogen into the atmosphere can offset some of the benefits of
the green hydrogen economy. Hydrogen is not a direct greenhouse gas, however,
by leaking into the atmosphere, it can reduce the tropospheric and stratospheric
concentration of hydroxyl radicals( ·OH) by following reaction with OH: [20], [21]

H2 + ·OH H2O + H (2.9)

OH radicals are the primary scavengers of gases such as methane. The reduction of
hydroxyl radicals by hydrogen delays methane decomposition, resulting in a longer
lifetime. Greenhouse gas like methane is mainly controlled by .OH by the given
reaction: [20]

CH4 + ·OH CH3 + H2O (2.10)

The Earth absorbs energy from the sun and, according to thermodynamic laws,
must emit the same amount of energy into space. However, due to the presence of
greenhouse gases in the Earth’s atmosphere, the Earth retains more energy than
it emits. This difference is known as radiative forcing, and it causes the planet
to warm [22]. As a result, emissions of hydrogen indirectly increase the radiative
forcing due to greenhouse gases and contribute to global warming.

2.3.2. Global Warming Potential(GWP) metric
In order to quantify the global warming impact of any gas, the most commonly
used and accepted metric is GWP. The global warming potential, or GWP, of a gas,
measures the ability of a gas to trap heat in the atmosphere over a certain period
of time. The effects of various gases and how they affect climate change can be
compared. The standard method for calculating the impact of emissions is to com-
pare the radiative forcing of any gas to carbon dioxide and integrate it over time. In
the case of GWP-100, the time period is 100 years, and for GWP-20, it is 20 years
[21].

Understanding the GWP value of hydrogen is important for assessing its poten-
tial as a low-carbon fuel source. To date, three models—by Paulot [23], Derwent
[24], and the most recent one by Warwick [5]—are available to estimate the global
warming potential of hydrogen. The resulting GWP-100 varies from 5(+/-)1 es-
timated by Derwent’s model to 11(+/-)5 based on Paulot’s and Warwick’s models.
Derwent’s model yields a GWP-20 of 12, while Warwick and Paulot’s models yield
a GWP-20 of 33. The distinction is brought about by the fact that the climate ef-
fect is attributed to a number of different phenomena. For instance, Warwick and
Paulot included the effect of ozone and water vapor in the stratosphere in their
estimate of radiative forcing, whereas Derwent did not include this phenomenon in
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their estimation. Derwent assumed that the methane route would contribute half
as much as the tropospheric ozone, however, in Paulot’s model, the methane route
has a greater contribution than tropospheric ozone. Based on these models, the
lifetime obtained for hydrogen is 1.5 years for Derwent’s model and 2.1 years for
Paulot’s model. It is clear that hydrogen has a shorter lifetime in comparison to
carbon dioxide, which can take hundreds of years to be removed by natural pro-
cesses. Figure 2.5 shows the atmospheric mass increment for hydrogen, methane,
and carbon dioxide over 100 years. According to the graph, the hydrogen mass in
the atmosphere almost disappears after 20 years, whereas approximately 40% of
the carbon dioxide is still left. Therefore, the GWP-20 is used to calculate the equi-
valent carbon dioxide emissions from the production of green hydrogen because
it is thought to be a better indicator of the global warming potential of short-lived
gases like hydrogen.

Figure 2.5: Atmospheric mass increment vs time [21]

2.3.3. Comparison with grey hydrogen
Hydrogen produced from methane using the steam methane reforming(SMR) pro-
cess is known as grey hydrogen. Currently, most of the hydrogen is produced by
the steam methane reforming(SMR) process. This is an energy-intensive process
in which heating is used to convert methane to hydrogen. The by-product of this
process is carbon dioxide and heating is mostly provided by combusting natural gas
which produces more carbon dioxide. The reaction taking place is [25]:

CH4 + 2H2O 4H2 + CO2 (2.11)



2.4. Green hydrogen in 2050

2

13

The greenhouse gas emissions from SMR can be divided into two parts:
1) Every 4 moles of hydrogen generates 1 mole of carbon dioxide
2) The above endothermic reaction requires approximately 0.181MJ of energy to
produce one mole of hydrogen which is supplied by burning natural gas. Burning
natural gas for heat produces 50g of carbon dioxide per MJ of energy [26], [27].
In addition to direct emissions of carbon dioxide, some unburnt methane also ends
up in the atmosphere. Approximately 3.5 wt% of total methane consumed during
production leaks into the air [28]. Methane is a potent greenhouse gas with a global
warming potential of 86 with respect to CO2 over a 20-year time frame [25], [28].
To compare the global warming impact of green hydrogen with grey hydrogen, the
carbon dioxide equivalent emissions from the steam methane reforming production
unit are estimated and results are discussed in the section 3.4.

2.4. Green hydrogen in 2050
The deployment of renewable sources of energy is increasing globally, as is the
production of hydrogen using electricity from renewable sources. Green hydrogen
has a very high potential as it is directly linked to the potential of solar and wind
sources, which are abundant. European policymakers aim to explore this potential
and make the EU industry a leader in green hydrogen. Scaling up green hydrogen
production is critical to achieving this goal [6]. The DNV Hydrogen Report 2022
[4] predicts that green hydrogen will remain expensive for the next decade, but
there will be a reduction in prices by the 2030s, and by the 2050s, there will be
wider use of hydrogen as an energy carrier. Europe is expected to have 111 GW of
electrolyzer capacity by 2030 and 574 GW by 2050. Globally, electrolyzer capacity
is expected to reach around 3075 GW by 2050. The global hydrogen production by
various production routes is depicted in Figure 2.6.

Figure 2.6: Global hydrogen production [4]

The graph makes it clear that, in addition to electrolysis, traditional methods like coal
gasification and carbon capture also account for a significant portion of hydrogen
production. Green hydrogen production by water electrolysis has been on the rise
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since 2020 and is expected to take a major share by 2050. These forecasts show
that the hydrogen industry has a bright future and has sizable growth potential in
the ensuing decades. However, it also implies that analyzing the impact of hydrogen
emissions is critical in the rapidly expanding green hydrogen economy.

2.5. Conclusions
This chapter discusses four different types of water electrolysis technologies. The
most mature technology is alkaline water electrolysis, and PEM is the second most
widely used. There are four potential sources of leakage in an electrolysis unit:

1. Venting at start-up and shutdown

2. Venting due to hydrogen cross-over

3. Operational purging

4. Unintended leaks from joints, flanges, and valves

Later in the chapter, the indirect global warming potential of hydrogen is discussed.
Hydrogen can delay the decomposition of the powerful greenhouse gas methane in
the atmosphere by reacting with hydroxyl radicals, which would otherwise consume
methane. The global warming potential (GWP) of hydrogen could be 33 based on a
20-year period, as reported by Warwick’s and Paulot’s model. The future potential
of green hydrogen is also discussed, with Europe expected to reach 574 GW of
electrolyzer capacity by 2050, according to the DNV Hydrogen Report 2022.
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estimations
Leakage calculations are performed in this chapter. To do so, the design basis
and related assumptions are first discussed. It is followed by a discussion of the
methodology used to identify the primary sources of leakage, and then the obtained
results are analyzed.

3.1. Basis of Design
The leakage calculations are carried out based on the available in-house data at
Worley. It should be noted that the goal of these calculations is to estimate the
amount of hydrogen that enters the atmosphere and determine the need for solu-
tions to prevent it. All of the estimates are based on the following assumptions:
1) Green hydrogen is produced via low-pressure alkaline electrolysis.
2) Capacity of the unit is 100 MW with 10 electrolyzers in place.
3) Electrolyzers can be ramped down to a minimum of 15% capacity.
4) All electrolyzers are operated at equal loads.
5) Power to green hydrogen unit is provided by a dedicated offshore wind farm.
6) Power profile of the wind farm is based on the Hollandse Kust Noord (HKN) off-
shore wind farm (Appendix A.1).
7) Time period of the analysis is one year.
8) It takes two hours after a start-up to achieve desired purity of hydrogen.

As already stated, the calculations are based on the assumption that low-pressure
alkaline electrolysis is used to produce green hydrogen. The fundamentals of
the technology are explained in the section 2.1. Figure 3.1 depicts the process
flow diagram of the alkaline electrolysis production plant based on the Worley
design. The electrolyzer modules are filled with 30 wt% KOH solution (electrolyte),
and ultra-pure demineralized water is fed into the electrolyzer. Electrical current
flows through the cell stacks, where oxygen and hydrogen are formed at the elec-
trodes. A mixture of catholyte (KOH) and hydrogen flows from the cathode to the

15
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catholyte header tank, from which the catholyte is pumped via the catholyte filter
and catholyte cooler back into the electrolyzer anode side. A mixture of anolyte and
oxygen flows from the anode to the anolyte header tank, from where it is pumped
via the anolyte cooler into the electrolyzer cells on the cathode side. Oxygen from
the anolyte header tank enters the atmosphere via the oxygen gas coolers. The
compressor unit receives the hydrogen from the catholyte header tank, which is
then sent to the de-oxidizer unit where the oxygen present in the hydrogen stream
is converted to water. Purified hydrogen then goes into the drying units. The final
usable product is compressed hydrogen [6], [29].

Figure 3.1: Flow diagram of alkaline electrolysis

There are four possible sources of hydrogen leakage in the electrolysis unit, which
are covered in the section 2.2. The following section will go over each of these
sources’ estimates individually.

3.2. Estimation Methodology
The total amount of hydrogen vented to the atmosphere would be the sum of vent-
ing due to start-ups and shutdowns, hydrogen cross-over, operational purging, and
leakage from flanges, valves, and seals. The methodology for estimating the hy-
drogen emissions from each source is described in this section.

1) Venting during start-up and shutdown: Absence of green power, scheduled
maintenance, and emergencies can all cause shutdowns in an electrolysis plant.
Due to the intermittent nature of offshore wind, there may be several occasions
when the power available is below the minimum power required by electrolyzers
to operate. In these circumstances, it is necessary to vent the hydrogen from the
electrolyzer system to reduce the possibility of the formation of an explosive gas
mixture. It is important to keep in mind, though, that only the electrolyzer sys-
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tems are vented during these frequent shutdowns, while the compression and PDU
(purification and drying unit) systems are isolated. During the shutdown, the elec-
trolyzer system is purged and blanketed with nitrogen. After the electrolyzer system
is started up at 15% capacity, produced hydrogen is vented for 2 hours to obtain
the on-spec hydrogen product. This can lead to a considerable amount of hydro-
gen ending up in the atmosphere and is estimated using the following relationships:

Hydrogen loss due to unavailability of power = Number of shutdowns/start-ups
in one year * [Venting during single shutdown + Venting during single start-up]

Venting during single shutdown = Number of electrolyzer units * [Volume of the
equipment involved (catholyte header tank, gas cooler, filter, and relevant piping)]
* Density of hydrogen at process conditions

Venting during single startup = Hydrogen production rate at 15% * Number of
hours hydrogen is vented after starting-up

In addition, hydrogen is released into the atmosphere during planned maintenance
and emergencies. It is assumed that complete plant failure due to any emergency
occurs once every year and that entire unit maintenance is performed once every
two years.

2) Venting due to hydrogen cross-over: In an electrolyzer, oxygen is pro-
duced at the anode and hydrogen at the cathode. Due to the small size of the
hydrogen molecule, some amount of hydrogen passes through the membrane and
ends up in the oxygen stream. The rate of hydrogen released into the atmosphere
along with the oxygen stream is estimated from available in-house mass balance
data.

Hydrogen crossover = Number of hours unit is online in one year * Rate of hy-
drogen cross-over

3) Operational purging: There can be two sources of operational purging in
the electrolysis plant. First, hydrogen may be released into the atmosphere by
qualitative analyzers found in the electrolyzer system, PDU units, and metering
stations. Second, ultra-pure demineralized water is required for electrolysis. The
electro-deionization unit in the ultra-pure demineralized water facility generates a
small amount of hydrogen, which is then released into the atmosphere. These two
sources of operational purging are continuous when the unit is operational. Based
on available in-house data, operational purging is estimated as follows:

Amount of operational purging = number of hours the unit is operational in one
year * [Total number of analyzers * Rate of venting through one analyzer + Rate
of venting from demin water facility]
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4) Leakage from flanges, valves, and seals: Any equipment that is pressurized
has the tendency to leak, and such leaks occur mostly through flanges, valves, and
seals. Such unintentional leaks are referred to as fugitive emissions. The American
Petroleum Institute (API) published a compendium of greenhouse gas emissions
in 2009 [30] that details various methodologies for estimating these emissions.
One of the methodologies used in this project is called the ’Component-Level Av-
erage Emission Factors Approach’. As the name implies, this approach is based
on the emission factors for each type of component and the quantity of that type
of component present in the facility. According to API, it gives the most accurate
estimation for the cases when very little or no monitoring data is available. The
emission factors provided in the compendium are for methane emissions. Hydro-
gen has a lower viscosity and smaller molecular size compared to methane, which
may lead to faster leakage rates than methane. On a molar basis, hydrogen can
leak approximately three times faster than methane for a given set of conditions like
pressure, hole size, etc [31]. Hydrogen leakage in valves, control valves, flanges,
and pressure relief valves is estimated using the relationship shown below:

Emissions of H2 from all components of type A = 3 * (Molar weight of H2/Molar
weight of CH4) * Average emission factor for the component type A * Average
weight fraction of H2 in the stream * Number of components of type A * Number
of hours the unit is operational

Apart from the block valves, control valves, flanges, and pressure-relief valves,
leakage through compressor seals can also be significant. The estimation of hydro-
gen leakage through the compressor seals is done from available Worley in-house
data. More details on leakage calculations can be found in Appendix A.2.

These estimates provide the hydrogen emissions from the green hydrogen pro-
duction plant. The results of these estimations are described in the section 3.3.
The fact that some of the hydrogen that has been vented could ignite at the stack’s
tip even before it disperses and dilutes below its lower flammability limit is also
taken into account in these calculations. This value is assumed to be 10% of the
vented hydrogen [19]. Obtained numbers are further quantified in the section 3.4
to estimate equivalent carbon dioxide emissions using the global warming potential
(GWP-20) metric(2.3.2). Additionally, these emissions are compared to the CO2
emissions from the grey hydrogen plant of the same capacity.

3.3. Estimation Results
The results for the hydrogen leakage from the green hydrogen unit are based on the
100 MW alkaline electrolysis unit. Figure 3.2 shows the results obtained from the
calculations. The hydrogen crossover in the electrolyzer and start-ups/shutdowns
brought on by a lack of power are clearly the two main sources of hydrogen leak-
age, as is evident from the figure 3.2. About 123.8 tons of hydrogen emissions are
produced annually by a 100 MW green hydrogen unit (Appendix A). These emis-
sions are approximately 1% of the total hydrogen produced by the unit in one year.
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Figure 3.2: Hydrogen emissions per source from 100MW electrolysis unit

Europe is anticipated to reach a 574 GW capacity of green hydrogen from elec-
trolysis by 2050, as mentioned in section 2.4. The total hydrogen emissions from
574 GW capacity units will be around 711 kton/year. This calculation is simplified
by assuming 574 GW of electrolysis capacity would mean 5740 trains of 100 MW
capacity each. In the future, when the green hydrogen economy is anticipated to
play a dominant role, it is important to note that these findings are essential in
determining whether hydrogen emissions can actually pose problems. These es-
timations are also critical to identify the areas where improvements can be made
to reduce hydrogen leakage and minimize environmental impact.

3.4. Realization of hydrogen emissions
By estimating CO2 equivalents of hydrogen emissions using the global warming po-
tential (GWP) metric, the effect of hydrogen on global warming is quantified. The
global warming potential value of 33 provided by Paulot’s model is used for the
calculations, as explained in section 2.3.2.
For 100 MW of capacity, 123.8 tons of hydrogen are vented to the atmosphere
annually, which is equivalent to approximately 4087 tons of carbon dioxide. The
annual carbon dioxide equivalent emissions from 574 GW of capacity will be 23.4
Mtons, which is approximately 84% of Denmark’s total CO2 emissions in the year
2021 [32]. The annual cost of these emissions would be approximately 1 billion



3

20 3. Leakage and venting estimations

USD. This number is based on the DNV Energy Transition Outlook report from 2021
[4], which states that by 2050, the average carbon tax will level off at 50 USD (56
euros) per metric ton of CO2. Currently, carbon is taxed in Europe at a rate of
around 108 USD (100 euros) per tonne [33], amounting to 2.5 billion USD annu-
ally. In a nutshell, green hydrogen can only be the fuel of the future if there are
solutions to this rising issue.

Another calculation is performed to compare GHG emissions from green and grey
hydrogen plants. Every year, the electrolysis unit of 100 MW capacity produces 12.7
ktons of green hydrogen, which results in 4.09 ktons of CO2 equivalent emissions.
To produce the same amount of hydrogen with the steam methane reforming, car-
bon dioxide equivalents released to the atmosphere are 262.3 ktons, which is 64
times more than what a green hydrogen plant with the same capacity would emit.
These two calculations describe the global warming impact of green hydrogen as
well as compare grey hydrogen with green hydrogen. The comparison with grey
hydrogen helps assess the environmental benefits of green hydrogen production
and suggests that green hydrogen has a significantly lower global warming impact
relative to grey hydrogen. The findings of this study can provide valuable insights
for policymakers and industry stakeholders in making informed decisions about the
adoption of green hydrogen technology.

3.5. Conclusions
This chapter discusses the primary assumptions upon which estimations are based.
The estimation methodology and results obtained are also discussed in detail. These
findings are further analyzed to quantify the global warming impact of green hy-
drogen. This chapter highlights the following main points:

• The two biggest contributors to hydrogen emissions from the green hydrogen
alkaline electrolysis unit are frequent shutdowns and startups due to the lack
of renewable power, and the hydrogen crossover in the electrolyzer.

• By 2050, Europe’s electrolyzer capacity is predicted to be 574 MW, resulting in
carbon dioxide equivalent emissions of 23.4 Mtons/year, or about 84 percent
of Denmark’s 2021 total CO2 emissions. Based on the current carbon tax
of 108 USD (or 100 euros) per tonne, these emissions would cost about 2.5
billion USD annually.

• The carbon dioxide equivalent emissions from grey hydrogen production plants
are approximately 64 times higher than those from green hydrogen plants of
the same production capacity.

This chapter demonstrates that green hydrogen is the solution to achieve energy
transition over grey hydrogen. But it also establishes the need for investigating the
ways to reduce hydrogen emissions in order to reach net zero emissions by 2050.
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emissions
In chapter 3, hydrogen emissions from electrolysis plant are estimated and the
results are discussed. The analysis has determined the necessity of investigating
potential ways to lower hydrogen emissions. The two biggest contributors to hy-
drogen emissions in an electrolysis production unit are startups/shutdowns due to
power shortages and hydrogen crossover in the electrolyzer.
The following three potential solutions are explored in this project:

1) Flaring System - Vented hydrogen can be combusted at the tip of the flar-
ing system. Hydrogen emissions from start-ups and shutdowns brought on by lack
of power and maintenance can be reduced by installing a flaring system on the
hydrogen vent stack. Designing a flare is out of the scope of this project. How-
ever, the combustion of hydrogen in the presence of air may produce a significant
amount of nitrogen oxides (NOx). To evaluate the viability of this solution, NOx
emissions that are produced during flaring are estimated.

2) De-hydro reactor - The second biggest contributor to hydrogen emissions
is the hydrogen cross-over from the cathode to the anode side of the electrolyzer
which ends up in the oxygen product stream. The catalytic recombination of hy-
drogen with oxygen in a packed bed reactor is investigated to prevent hydrogen
emission due to crossover. The reactor is modeled in MATLAB, and the reactor’s
financial feasibility is also examined.

3) Battery energy storage system - Short-duration shutdowns caused by power
outages can be minimized by installing a battery storage system. A model in MAT-
LAB is built to obtain the optimized capacity of the system by minimizing the sys-
tem’s overall costs.
Each solution is discussed in detail in this chapter.
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4.1. Flaring system
The combustion of hydrogen occurs more quickly than that of methane or natural
gas because of the low ignition energy and high flame propagation speed of hydro-
gen[34]. The expansion of the flame from the point of ignition is measured by the
flame propagation speed. Rapid combustion leads to localized heating and elevated
temperatures, which together contribute to high adiabatic flame temperatures. The
temperature attained when the products are heated by all of the heat released dur-
ing the combustion reaction is known as the adiabatic flame temperature. It is
primarily determined by the heating value of combustion enthalpy. Regions with
temperatures higher than 1371 °C are conducive to the formation of nitrogen ox-
ides [34].
Nitric oxide (NO) and nitrogen dioxide (NO2), which make up nitrogen oxides, can
have adverse effects on human health as well as vegetation. Humans who are ex-
posed to high NOx levels may develop lung and respiratory infections. In plants,
it can harm plant foliage and lower crop productivity. They also increase air pol-
lution. Smog, which is most noticeable as a brown haze, is caused by NOx gases
and is more prevalent during the summer. Acid rain is also a result of NOx gases’
formation of nitric acid. Additionally, NOx buildup in oceans causes harmful algae
to bloom, which has a negative effect on aquatic life[35]. In order to determine
whether the solution is feasible, NOx emissions must be carefully examined.

4.1.1. Methodology
Conventionally, NOx emissions from natural gas flares are estimated by multiply-
ing the activity rate by emission factors obtained from Environmental Protection
Agency(EPA) [36]. The emission factor from EPA is the constant value of 2.92*10−5

of NOx per MJ of LHV of gases sent to flare. The activity rate is calculated by mul-
tiplying the volume of gas sent to the flare by its lower heating value (LHV). The
emission factor specified by EPA is based on the flaring of natural gas, which has
lower NOx emissions than hydrogen due to its lower adiabatic flame temperature
[37]. Data from the literature [38] is used to determine the relationship between
NOx emissions and adiabatic flame temperature. Figure 4.1 shows the fitted curve
and a cubic relationship between NOx emissions and adiabatic flame temperature.
The following correlation is used to estimate the NOx emissions for hydrogen burn-
ing:

NOx emissions = Emission factor * Amount of H2 sent to flare * LHV of H2 * (Adia-
batic flame temp of H2/Adiabatic flame temp of CH4)3

The stoichiometric combustion reaction of pure H2 and CH4 would be: [34]

2H2 + (O2 + 3.76N2) 2H2O(g) + 3.76N2 (4.1)

CH4 + 2 (O2 + 3.76N2) CO2 + 2H2O(g) + 7.52N2 (4.2)

Respective heats of formation are taken from Perry’s Handbook [39]. Adiabatic
flame temperature of hydrogen and methane is estimated using the following rela-
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tions of heat capacities:[39]

𝐶𝑝(𝐻2𝑂) = 4.184(8.22 + 0.00015𝑇)

𝐶𝑝(𝑁2) = 4.184(6.5 + 0.001𝑇)
𝐶𝑝(𝐶𝑂2) = 4.184(10.34 + 0.00274𝑇 − 195500/(𝑇2)

Adiabatic flame temperature is reached when the enthalpy of reactants and products
is equal.

Σ𝐻reactants = Σ𝐻products
𝐻 = 𝑀𝑜𝑙𝑒𝑠stoichiometry ∗ 𝐶p(𝐽/𝑚𝑜𝑙𝑒 ⋅ 𝐾) ∗ Δ𝑇(𝐾)

Figure 4.1: NOx vs adiabatic flame temperature
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4.1.2. NOx emission results and discussion
The resulting adiabatic flame temperature of the hydrogen is 2481°C and of meth-
ane is 2161°C, which is significantly lower than hydrogen as explained in the section
4.1.1. Higher flame temperatures of hydrogen may lead to higher NOx emissions.
The hydrogen vented during startups and shutdowns of the green hydrogen unit,
which has a 100 MW capacity, is approximately 92 tons/year and if it is flared, the
estimated annual NOx emissions are 467.6 kg. The resulting emissions are approx-
imately 2% of the NOx emissions that would have been produced when the same
amount of hydrogen is produced from methane by steam methane reforming. The
NOx figures for the grey hydrogen plant are based on the in-house estimations for
clients. Flaring hydrogen is a viable solution as it will address the issue of hydro-
gen emissions, and NOx emissions are considerably lower than grey hydrogen units.

Several companies provide Ultra-Low Emissions flares, such as enclosed flares,
which can reduce NOx emissions produced during hydrogen flaring. Emissions are
reduced by precisely controlling the amount of air mixed with the gas in a premixed
chamber, which lowers the flame temperature and thus NOx emissions [40]. Other
technologies such as steam injection can also be incorporated during flaring, steam
injection provides a cooling effect and also lowers the flame temperature and, as
a result, NOx production [34]. However, the steam injection could be costly, and
steam availability in a green hydrogen plant is extremely limited. Such methods
could reduce NOx emissions, but they are typically used for natural gas flaring and
should be investigated for hydrogen flaring. However, it is important to note that
flaring should only be considered as a temporary solution until a more long-term
solution, such as a battery storage system to reduce the frequency of shutdowns
and startups and, consequently, the amount of hydrogen vented, can be imple-
mented.

4.2. De-hydro reactor
Catalytic recombination of oxygen and hydrogen in the oxygen product stream could
be an option to prevent hydrogen emissions from hydrogen crossover in the elec-
trolyzer. The following reaction takes place:

H2 +
1
2
O2 H2O (4.3)

The heat of reaction of this exothermic reaction is 241.8 kJ/mol. The MATLAB
program is used to model and optimize the reactor for this recombination reaction.
A de-hydro packed bed reactor is modeled using the intrinsic kinetic data published
in open literature [41]. The reaction takes place in the presence of 0.5 wt% Pd
catalyst on a special alumina surface. The effect of reactor inlet conditions like
temperature and pressure is also analyzed on overall conversion along the length
of the reactor. Later, the economic feasibility of a few potential designs is compared
by calculating the capital and operating costs of each design. Finally, the optimal
design is selected based on its performance and economic viability.
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4.2.1. Modeling of reactor
Fixed-bed reactor models can be classified into pseudo-homogeneous and pseudo-
heterogeneous. Pseudo-homogeneous models assume thermal and concentration
equilibrium between the bulk fluid phase and the catalyst phase, whereas hetero-
geneous models consider mass and heat transfer between the bulk of the fluid and
the catalyst phase. Based on the mixing in one or two dimensions in the reactor,
models can be one-dimensional or two-dimensional. Two-dimensional models take
into account mixing in two directions while one-dimensional models assume that
the reactor is perfectly mixed in one direction [42]. This reactor model is one-
dimensional and based on the following assumptions:

1. Packed bed reactor is modeled using the simple one-dimensional heterogen-
eous model and assumes plug flow.

2. Adiabatic and steady-state conditions exist. Therefore, no external cooling or
heating in the reactor.

3. Catalyst weight is uniformly distributed over the length of the reactor.

4. Catalyst particles are spherical.

5. Activity of the catalyst is constant.

6. Reactant is assumed to be diffusing through a hypothetical film near the cata-
lyst from the bulk of the fluid to the surface of the catalyst.

7. Reaction occurs instantaneously on the surface of the catalyst as soon as mass
transfer from the bulk fluid takes place.

The model uses following equations: [41], [42]

Fluid phase:

𝑢s
𝑑𝐶
𝑑𝑧 = 𝑘f ∗ 𝑎 ∗ (𝐶 − 𝐶s)

𝑢s ∗ 𝜌f ∗ 𝐶p ∗
𝑑𝑇
𝑑𝑧 = ℎf ∗ 𝑎 ∗ (𝑇s − 𝑇)

Solid phase:

𝑘f ∗ 𝑎 ∗ (𝐶 − 𝐶s) = −𝑅v
ℎf ∗ 𝑎 ∗ (𝑇s − 𝑇) = −𝑅v ∗ (−Δ𝐻r)

Pressure drop- Ergun’s equation

𝑓 = (1 − 𝜖)
𝜖3 (1.75 + 150(1 − 𝜖)𝑅𝑒p

)
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𝑑𝑃
𝑑𝑧 =

−𝑓 ∗ 𝜌f ∗ 𝑢s2
𝑅𝑒p

where

𝑎 = 6(1 − 𝜖)
𝑑p

for dp/D<0.5
𝜖 = 0.4 + 0.05(𝑑p/𝐷) + 0.412(𝑑p/𝐷)2

According to the data sheet provided by the catalyst vendor, BASF, catalyst particle
diameter (dp) ranges from 2-4 mm and is assumed to be 4 mm in this study. The
order of reaction with respect to hydrogen is assumed to be one due to the pres-
ence of oxygen in excess. Rate of reaction based on unit volume of reactor:

−𝑅v = 𝜂 ∗ 𝑘 ∗ 𝐶s
𝜂 is the catalyst effectiveness factor which is assumed to be 0.92 based on the
literature [41].

𝑘 = 5.37 ∗ 1011 ∗ 𝑒𝑥𝑝(−76420/𝑅𝑇)
As the reaction is assumed to occur instantaneously on the external surface of
the catalyst particle, Frossling correlation is used to estimate mass transfer coeffi-
cient:[43]

𝑆ℎ = 2 + 0.55 ∗ 𝑅𝑒p0.5 ∗ 𝑆𝑐0.33

Correlations for thermodynamic properties like specific heat capacity and viscosity
listed in table 4.1 are taken from Perry’s Handbook [39]:

Table 4.1: Physical properties for various components [39]

Component Property Correlation used

H2
𝜇 (kg/m⋅s) 1.797*10−7 ∗ 𝑇0.685/(1 − 0.59/𝑇) + 140/𝑇2
Cp(J/mol⋅K) 4.184*(6.62 + 0.00081*T)

O2
𝜇 (kg/m⋅s) 2.41*10−7 ∗ (𝑀O2 ∗ 𝑇)0.5
Cp(J/mol⋅K) 4.184*(8.27 + 0.000258*T - 187700/T2)

H2O
𝜇 (kg/m⋅s) 1.7096*10−8 ∗ 𝑇1.1146
Cp(J/mol⋅K) 4.184*(8.22 + 0.00015*T)

The following three ordinary differential equations are solved in MATLAB using the
Runge-Kutta method with the Ode15s solver.

𝑑𝐶
𝑑𝑧 = −

𝐶 ∗ 𝑘 ∗ 𝑘f
𝑢s ∗ (𝑘f ∗ 𝑎 + 𝑘)

𝑑𝑇
𝑑𝑧 =

(𝑘 ∗ 𝑘f ∗ 𝑎 ∗ 𝐶) ∗ (−Δ𝐻r)
(𝑢s ∗ 𝐶p ∗ 𝜌f) ∗ (𝑘f ∗ 𝑎 + 𝑘)
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𝑑𝑃
𝑑𝑧 =

−𝑓 ∗ 𝜌f ∗ 𝑢s2
𝑅𝑒p

The following boundary conditions are provided to solve the ODEs:
C(z=0) = CH2in
T(z=0) = Tin
P(z=0) = Pin

4.2.2. Base case and optimization

The parameters chosen for the base case are taken from the specifications of the
oxygen stream of a 100 MW low-pressure alkaline electrolysis unit. Inputs are the
inlet temperature, pressure, and composition of the stream. Initial guesses for the
reactor geometry (length and diameter of the reactor) are provided. For the purpose
of analyzing reactor performance in various scenarios, the base case serves as a
point of reference. The following baseline parameters are used to optimize reactor
length and diameter:

Table 4.2: Base case parameters

Unit
Inlet temperature °C 50
Inlet pressure kPa 130
Inlet flow rate t/h 16.4
Mole% of inlet water-saturated stream
y_H2 % 0.4
y_H2O % 9.5
y_O2 % 90.1

The Fmincon function in MATLAB is used to carry out optimization. The objective of
the optimization is to minimize the concentration of hydrogen in the oxygen product
stream. Reactor geometry is limited to achieve conversion of hydrogen to 99.8%
and the pressure drop across the reactor should not exceed 15 kPa. The pressure
drop constraint is set based on the in-house operational experience. The algorithm
used to optimize the reactor geometry for given process conditions is captured in
Figure 4.2.
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Figure 4.2: Algorithm of reactor optimization

Figure 4.3 displays the results for the base case. The optimized diameter is 2.45 m,
and the optimal length obtained is 2.97 m. The trends show that the reactor model
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performs as expected. As the conversion increases along the length of the reactor,
the hydrogen concentration in the bulk fluid decreases. The reaction is exothermic
due to which the temperature rises in an adiabatic reactor along its length. The
pressure drop over the reactor is approximately 11 kPa, which complies with the
established constraints. As the pressure decreases along the length, the volumetric
rate increases, resulting in an additional decrease in reactant concentration on top
of the decrease caused by the conversion. The rate of the reaction decreases as
the reactant concentration decreases. As a result, if the reactor diameter is too
small, there will be greater pressure drops in the reactor, leading to lower reaction
rates and longer reactors for the same conversion. On the other hand, if the reactor
diameter is too large, it may result in lower reactor pressure drops but more catalyst
may be needed. Consequently, choosing the right reactor geometry is essential for
achieving the best conversion and an economically optimal design.

Figure 4.3: Results of base case

In the section 4.3.4, the impact of changing inlet parameters like temperature and
pressure is further examined in order to determine the validity of the results and
the reactor model. The robustness of the reactor model and its ability to precisely
forecast the behavior of the system under various operating conditions are both
assessed using this sensitivity analysis.
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4.2.3. Sensitivity Analysis
Inlet temperature and pressure are varied for the base case reactor geometry, and
the behavior in the reactor is examined. As shown in figure 4.4, raising the inlet
temperature can speed up the reaction because of faster kinetics, which leads to
full conversion more rapidly. The reaction reaches completion in almost 0.5 m
when the inlet temperature is increased to 383 K/110 °C. However, increasing the
temperature in an exothermic reaction is limited by material handling costs.

Figure 4.4: Effect of inlet temperature on reactor model

Increasing the inlet pressure is anticipated to increase conversion. The same result
is depicted in figure 4.5. At an inlet pressure of 1030 kPa, the reaction reaches com-
plete conversion in approximately 0.5 m, whereas, it takes around 3 m at 130 kPa.
This is due to the fact that when the reactants are gaseous, increasing the pressure
causes both an increase in the amount of reactant per unit volume and the fre-
quency of molecule collisions. This increases the rate of reaction, and the reaction
reaches completion faster. Moreover, pressure drop in the reactor becomes less
significant at higher inlet pressures. The effect of changing the inlet temperature
and pressure on model results is as expected, indicating that the model accurately
predicts the behavior of the de-hydro reactor.
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Figure 4.5: Effect of inlet pressure on reactor model

4.2.4. Model Validation
As stated in the section 4.2.1, physical properties such as specific heat capacity
and viscosity are estimated using correlations obtained from Perry’s Handbook [39].
These estimates are verified by comparing them to the properties obtained from
UNISIM simulations of the respective process streams. The available vendor data
sheet of the commercial de-oxidizer reactor is used to validate the reactor model
further. The optimized reactor geometry estimated from the reactor model matches
the vendor data sheet by 98.5% for the specific de-oxidizer reactor. The datasheet
states that a catalyst bed of 1 m diameter and 1.3 m length can achieve 99.8% con-
version, and the reactor model estimates the diameter to be 1 m and the length to
be 1.32 m for the same set of inlet parameters. The model’s estimates of exotherm
and pressure drop in the reactor are also within the limits specified in the document.
This validation increases the credibility of the reactor model and demonstrates its
reliability for further analysis of the feasibility of the solution to the hydrogen cros-
sover issue. More details are available in Appendix B.

4.2.5. Issues in alkaline electrolysis unit
This section discusses the potential issues that may arise if the de-hydro reactor
solution is implemented in an alkaline electrolysis unit. The electrolyte used in al-
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kaline electrolyzers is aqueous and contains 30% by weight of KOH, as mentioned
in the section 3.1. The main problem is that the electrolyte, KOH, entrains with the
oxygen and hydrogen product streams from the electrolyzers. The catalyst of the
de-hydro reactor uses the precious metal Palladium and is very expensive. Accord-
ing to catalyst vendor BASF, KOH can poison the palladium catalyst and must be
removed to ppb levels to prevent catalyst poisoning. The catalyst’s high sensitivity
to KOH can reduce its lifespan from 15-20 years to just 5 years. KOH should be re-
duced to less than 100 µg/Nm3, as also reported by the catalyst vendor. Therefore,
it is critical that KOH be scrubbed before being sent to the de-hydro reactor. One
possibility could be to incorporate a scrubber that uses water to remove entrained
KOH droplets from the gas stream. However, due to the low operating pressures in
the low-pressure alkaline system, adding additional equipment such as a scrubber
followed by a reactor would necessitate at least single-stage compression. Another
possibility could be that if the oxygen stream is compressed, with each compres-
sion stage, it not only removes water but also knocks out the KOH in such a way
that the outlet of the third stage is reported to be down to acceptable levels to
prevent catalyst poisoning. Based on this information, three designs are proposed
and discussed in the section 4.2.6. 

4.2.6. Proposed Designs
In order to prevent hydrogen emissions from the cross-over, the following three
designs are proposed. UNISIM R490 simulation software is used to simulate each
of the suggested designs. The saturated gas stream to be treated has the same
specifications as the base case parameters listed in table 4.2. The process condi-
tions of the proposed designs are discussed in this section.

1) Single-stage compression followed by scrubber and de-hydro reactor:
The saturated gas stream is compressed via single-stage compression. As discussed
in the section 4.3.4, higher inlet pressure accelerates the reaction’s rate and, hence,
requires smaller catalyst beds, making the process more cost-effective. Therefore,
the maximum pressure that can be attained in single-stage compression is limited
by the temperature of the compressor outlet. The temperature limit is based on
the API 618 design code for compressors [44] as well as the vendor’s experience
to ensure the compressor’s adequate life. API 618 specifies a limit of 150°C for all
gas services using oil-lubricated compressors, but because lubrication oils cannot
be used in high-purity oxygen compression due to flammability issues, maximum
temperature limits should be lower. It could go up to 140°C. In this study, the
compression ratio is chosen to keep the temperature of the compression discharge
below 135 °C. Accordingly, the inlet gas stream is compressed to 280.8 kPa and
sent to the scrubber to remove KOH with water. De-mineralized water flows from
the top of the scrubber, and gas flows counter-currently from the bottom. 90% of
the water stream is re-circulated back to the top via a de-mineralized water pump
and 10% of the stream is purged to prevent the accumulation of KOH. A make-up
stream of fresh de-mineralized water is added to maintain a constant flow rate of
water in the scrubbing column. To ensure proper wetting in the column, the total
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flow rate of water into the column is 4379 kg/hr. The flow rate of water and pres-
sure drop in the column are based on the design of the scrubber, which is discussed
in detail in the section 4.2.7.1. A scrubbed gas stream at 72.5 °C and 279 kPa is
sent to the de-hydro reactor. Figure 4.6 shows the process flow diagram of the
design 1 simulation in UNISIM.

Figure 4.6: PFD: De-hydro compression design 1

2) Single stage compression followed by scrubber, heater and de-hydro
reactor: The process flow of Design 2 is captured in Figure 4.7 and the process
specifications upstream of the heater are the same as in Design 1. The outlet of the
scrubber at 72.5 °C and 279 kPa is heated to 130 °C via an electric heater. Heating of
the scrubber outlet is proposed because kinetics are faster at higher temperatures;
this can reduce the catalyst requirement at the expense of an electric heater and
offer a competitive design. The heater outlet temperature is determined by the in-
house experience gained from handling the catalyst and material of the de-oxidizer
reactor for purifying the hydrogen stream. The heated stream is then routed to the
de-hydro reactor.

Figure 4.7: PFD: De-hydro compression design 2

3) Three stages of compression followed by de-hydro reactor: As previously
mentioned, it is acceptable to send the process gas directly to the reactor after
three stages of compression. The compression ratios of each compression stage
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are chosen to keep the outlet temperatures below 135 °C. The inter-stage cooling
is achieved using cooling water. The outlet of the third stage at 1276 kPa and 130
°C is sent to the de-hydro reactor.

Figure 4.8: PFD: De-hydro compression design 3

4.2.7. Equipment Sizing
The costs of the three proposed designs are compared to determine the economic
feasibility of these solutions. For the purpose of estimating the costs of the designs,
each equipment is sized. Sizing criteria and results for each equipment are dis-
cussed in this section.

4.2.7.1. Sizing Criteria
Compressor and electric equipment
When higher compression ratios (discharge to suction) are required, reciprocating
compressors are used for compression because they are more adaptable to chan-
ging pressures than centrifugal compressors. The energy required for the compres-
sion is obtained from the UNISIM simulations. The motor size of the reciprocating
compressor is estimated based on the given relation. However, it should be noted
that industrial experience with oxygen compression is very limited. As a result, the
simulation predictions and the actual compressor selection can differ significantly.

Available motor size >= 1.1*Energy required (kW)

The standard kW ratings of the electric motors serve as the basis for the avail-
able motor sizes [45].
Other electric equipment like a de-mineralized water pump and an electric heater,
are also sized the same way as a compressor. UNISIM process simulations are used
to determine the energy requirements for these equipment as well.

Inter-coolers
UNISIM heat exchanger design software is used to size compressor intercoolers.
They are shell-and-tube heat exchangers, with process gas on the shell side and
cooling water on the tube side. Condensing process fluid is easier to accommod-
ate on the shell side because the shell side has a larger cross-section and con-
sequently lower pressure drops. Additionally, cooling water can be corrosive, and
tube bundles are easier to clean. In case replacement is required, tube bundles
are cheaper to replace relative to the exchanger shell. Exchangers are designed to
have a pressure drop of no more than 0.05 bar.
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Scrubber
A scrubber is required only in designs 1 and 2. Water is used for washing off
KOH droplets from the process gas stream. Packed columns are most commonly
used for scrubbing, particularly in the handling of corrosive liquids. The liquid flows
down the column over the surface of the packing, while the gas stream goes up the
column. The performance of the scrubber depends largely on the distribution of
gas and liquid throughout the column. The wetting rate is an important parameter
to ensure proper distribution, and it should be greater than the minimum value re-
commended by the packing manufacturer [46]. The ratio of volumetric liquid rate
per unit cross-sectional area to packing surface area per unit volume is defined as
the wetting rate. As per literature [47], wetting rates should range from 0.35*10−3

to 1.4*10−3 m3 s−1/m2 for random packing and 0.07*10−3 to 0.14*10−3 m3 s−1/m2

for structured packing.

The choice of packing is yet another crucial factor that significantly affects column
performance [47], [48]. Packing should provide a large surface area, low gas flow
resistance, and enough gas-liquid contact for scrubbing. Based on the geometry,
packing can be classified as structured or random packing. Structured packings
have a regular geometry such as stacked rings, grids, and so on, whereas random
packings are dumped into the column and can take up any random arrangement
such as pall rings, saddles, etc [46]. Random packings are a cheaper choice and are
easier to maintain. In this project, metallic pall rings are used for KOH scrubbing
because strong alkalis like KOH can corrode ceramic packings and plastic packings
can only be used at moderate temperatures below 100°C [49]. Moreover, pall rings
are more efficient than the most commonly used raschig rings. The packing size
of 50 mm is selected because it is the best compromise between performance and
cost. Smaller sizes have lower pressure drops, a larger surface area, and better
gas-liquid contact, but they are significantly more expensive. However, above 50
mm, the lower price per cubic meter does not compensate for the decreased mass
transfer efficiency and higher pressure drop. Therefore, sizes larger than 50 mm
in a column can cause poor liquid distribution and, hence, poor separation in the
column [47].

Flooding is another critical phenomenon that determines the maximum amount
of vapor and liquid that a packed column can handle. Flooding can occur when
the vapor velocity is extremely high, causing the drag force to exceed the force of
gravity and the liquid to stop flowing down the column. The column is designed to
handle 70% to 80% of the flooding gas velocity and has a gas pressure drop limit
of 200-4000 Pa/m packing length [50]. The SULCOL vessel sizing tool by packing
vendor Sulzer [51] is used to calculate the diameter and height of the packing of the
column based on three design criteria: wetting rate, pressure drop, and flooding.

A packed column is a cylindrical vessel with top and bottom heads. The vessel
shell’s construction material is considered to be stainless steel 316L. Apart from a
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packed bed of 50 mm metallic pall rings, the vessel shell contains packing sup-
port, distributors, and distributor support. The SULCOL tool is used to estimate
the scrubber’s internal diameter and packing height; however, tangent to tangent
length is based on liquid holdup and minimum clearance requirements between
internals in a scrubbing vessel, as shown in the figure 4.9. These minimum clear-
ance values are adapted based on Worley’s in-house experience. To estimate costs,
shell thickness, and weight are calculated using an internal calculation tool based
on AS1210-1997/1998 SAA Unfired Pressure Vessel Code [52]. The weight of the
packing is calculated as follows:

Packing weight (kg) = Volume of packed bed(m3) * Packing factor(m−1) * Density
of packing(kg/m3) * Packing surface area(m2/m3)

For 50mm metallic pall rings, values of packing factor, packing surface area and
density are 66 m−1, 102 m2/m3) and 353 kg/m3 respectively [47].

Figure 4.9: Scrubber

De-hydro reactor
The reactor vessel is also made of stainless steel 316L. The catalyst bed, catalyst
support, distributors, and distributor support make up the reactor internals. Other
layers, such as ceramic balls and an absorbent guard layer, are used to shield the
catalyst from foreign particles. Figure 4.10 depicts a schematic of the de-hydro
reactor. The mass of the reactor shell is calculated using the same tool that is used
to estimate the mass of the scrubber shell. The dimensions of the catalyst bed are
calculated using the model described in section 4.2.



4.2. De-hydro reactor

4

37

Figure 4.10: De-hydro reactor

4.2.7.2. Sizing Results

In the tables 4.3, 4.4 and 4.5, the findings of the equipment sizing for each sugges-
ted design are presented. These are further used in the section 4.2.8 to calculate
the total cost of each proposed design. This information is critical in determining
the most optimal design.
L is the total vessel height, D is the shell diameter and W is the weight of the vessel.

Table 4.3: Equipment sizing results of De-hydro Design-1 (PFD:Fig 4.6)

Design - 1
Equipment Sizing
Compressor Motor size = 450 kW
KO Drum-1 L= 2 m, D = 2.29 m, W = 1.84 tons
Scrubber L= 4.71 m, D = 1.22 m, W = 1.14 tons
KO Drum -2 L= 2 m, D = 2.13 m, W = 1.66 tons
De-hydro reactor L= 2.57 m, D = 1.6 m, W = 1.12 tons
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Table 4.4: Equipment sizing results of De-hydro Design-2 (PFD:Fig 4.7)

Design - 2
Equipment Sizing
Compressor-2-1 Motor size = 450 kW
KO Drum-2-1 L= 2 m, D = 2.29 m, W = 1.84 tons
Scrubber-2-1 L= 4.71 m, D = 1.22 m, W = 1.14 tons
KO Drum -2-2 L= 2 m, D = 2.13 m, W = 1.66 tons
Electric heater Duty = 297.7 kW
De-hydro reactor-2-1 L= 1.95 m, D = 1.37 m, W = 0.77 tons

Table 4.5: Equipment sizing results of De-hydro Design-3 (PFD:Fig 4.8)

Design - 3
Equipment Sizing
Compressor-3-1 Motor size = 450 kW
Intercooler (Int-3-1) Effective area = 32.1 m
KO Drum-3-1 L= 2 m, D = 2.13 m, W = 1.66 tons
Compressor-3-2 Motor size = 400 kW
Intercooler (Int-3-2) Effective area = 20.9 m
KO Drum -3-2 L= 1.9 m, D = 1.52 m, W = 1.17 tons
Compressor-3-3 Motor size = 400 kW
De-hydro reactor-3 L= 2.1 m, D = 0.93 m, W = 0.7 tons

4.2.8. Economic Analysis
Economic analysis is performed to determine the economic feasibility of the various
designs proposed to prevent hydrogen emissions from cross-over in the electrolyz-
ers. The annualized cost for each design is calculated by estimating annual capital
expenditure (CAPEX) and operational expenditure (OPEX). The economic analysis is
based on prices in 2022. As a result, CEPCI (Chemical Engineering Plant Cost Index)
[53] is used to perform the necessary price and cost conversions. The exchange
rate of 1 euro to 1.08 USD is adopted.

4.2.8.1. CAPEX
CAPEX is calculated by multiplying the capital recovery factor by the total capital
investment (TCI) [54]. Total capital investment has two major components: direct
costs and indirect costs. Direct costs primarily include the costs of equipment pro-
curement, installation, fabrication, and transportation. Overhead expenses such as
insurance, security, and licensing are part of indirect costs. Direct costs are estim-
ated by the product of lang factors and procurement cost of each equipment. The
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lang factors and correlations for each equipment’s procurement cost are shown in
table 4.6. Indirect costs are assumed to be 40% of direct costs [54], [55]. Capital
recovery factor (Cref) is defined as:

𝐶ref =
𝑍 ∗ (1 + 𝑍)𝑡
(1 − 𝑍)𝑡 − 1 (4.4)

Annual interest rate(Z) is assumed to be 7% and a project lifetime(t) of 20 years.

TCI = Direct Costs + Indirect Costs
CAPEX = Cref * TCI

The equipment procurement cost correlations, listed in table 4.6, are based on
vendor experience, and used for Worley in-house cost estimations.

Table 4.6: Equipment procurement costs and lang factors

Equipment
Equipment procurement cost
(USD)

Lang factors

Compressor a × (Motor size (kW) )𝑏 c
Knockout drum d × Vessel Weight(tons) e
Shell & tube heat
exchanger

f × Effective area (m2) g

Scrubber
h × Vessel Weight(tons)
+ Cost of internals

i

De-mineralized water
pump

j × Pump Weight(tons) k

Electric heater l × (Design duty(kW)𝑚 3

De-hydro reactor
n × Reactor Weight(tons)
+ Cost of internals

o

Obtained from Worley in-house data - confidential

The procurement costs of electric equipment such as compressors and heaters lis-
ted in table 4.6 are confidential therefore, coefficients are not shown in the table.
These estimations are based on energy requirements obtained from UNISIM simu-
lations, as discussed previously in the section 4.2.7.1. The cost of a de-mineralized
water pump on the other hand, is expressed in terms of weight and is estimated
based on actual pump data from vendors for varying motor sizes.
The section 4.2.7, discusses sizing and vessel weight calculations to estimate the
procurement costs of other equipment. Internals costs in the scrubber and reactor
can also make a significant contribution to total equipment costs. The relationships
used to evaluate the cost of the internals are shown in Table 4.7.
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Table 4.7: Cost of reactor and scrubber internals

Internal type Cost (USD)
Packing support Cost of sieve trays(USD/m2)× cross-sectional area of vessel
Distributor support Cost of sieve trays(USD/m2)× cross-sectional area of vessel
Distributor (6/5) × Cost of distributor support
Scrubber packing Weight of packing(kg) × cost of packing(USD/kg)
Reactor catalyst Catalyst weight (kg) × cost of catalyst(USD/kg)

Costs of sieve trays, packing, and catalyst are 1123.5 USD/m2, 8.79 USD/kg, and
150 USD/kg respectively [56].

4.2.8.2. OPEX
Annual operating costs are divided into two categories: fixed and variable. Fixed
operating costs include labor and operations and maintenance (O&M) costs. Labor
costs are considered to be 0.3% of TCI, and O&M costs to be 3% of TCI [54].
It should be noted that variable costs are estimated solely based on electricity
costs. The cost of utilities, such as cooling water, are assumed to be insignificant in
comparison to annual electricity costs. Renewable electricity costs are considered
0.0432 USD/kWh [57].

4.2.8.3. Cost estimation results and discussion
Total annualized cost is the sum of annual capital (CAPEX) and operating (OPEX)
expenditures [54]. Annualized costs for a project lifetime of 20 years and an in-
terest rate of 7% are compared for the three proposed designs. The findings of
the estimations are shown in Figure 4.11. It is to be noted that these estimations
follow the AACEI (Association for the Advancement Cost Engineering International)
guidelines and are based on Class 5 estimations which are considered valuable for
the feasibility analysis of a project [58].

The results demonstrate that design 2 provides the best economic performance.
The implementation of this design would prevent 25.3 tons of hydrogen emissions
annually. In Europe, carbon is currently taxed at 108 USD (or 100 EUR) per ton,
which would result in an annual offset of about 0.1 Million USD, accounting for
only 25% of the annual cost incurred for the most economical design. It implies
that proposed solutions will continue to be costly. If such solutions are to be de-
ployed in the future to prevent hydrogen emissions, hydrogen or CO2 equivalents
should be taxed at a higher rate than the current price to encourage the adoption of
these designs. Furthermore, companies that adopt these designs should be given
tax breaks or other incentives to encourage their use. Government should provide
subsidies to aid in the implementation of such solutions. This will help to reduce
the burden on businesses and consumers while also ensuring a smooth transition
to a more sustainable green hydrogen-based economy.
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Figure 4.11: Economic analysis of different de-hydro designs

Figure 4.12: Capital costs breakdown

Figure 4.12 shows the breakdown of capital costs of design 2 by equipment. The
findings show that the compressor cost is the largest contributor to the total capital
costs of the design. However, it should be noted that a compressor is only required
in the case of a low-pressure system; if the system pressure is high enough to
withstand pressure drop in the scrubber and reactor, a compressor is not required.
Furthermore, scrubbers are only required in alkaline systems. For example, a PEM
system, as described in section 2.1, will not have KOH issues, so there will be no



4

42 4. Solutions to hydrogen emissions

need for scrubbing. Therefore, adding the de-hydro reactor to reduce emissions
from hydrogen crossover could be viable for these cases.

4.3. Battery energy system (BES)
According to leakage assessments presented in chapter 3, the biggest contributor
to the hydrogen emissions is venting due to frequent shutdowns and startups when
the power is unavailable. Flaring the hydrogen released is determined as one of the
feasible options to prevent hydrogen emissions. Another option could be to install
a battery storage system to lessen the frequency of shutdowns. It even avoids
burning the product and the risk of NOx emissions. Batteries can be used to store
excess renewable energy and use it to supplement the minimal power needed to
run the electrolyzers. This will prevent shorter-duration shutdowns and cut down
on venting to the atmosphere. Firstly, different battery technologies are discussed.
Then, the modeling of the battery energy system is described which is followed by
a discussion of the results obtained and sensitivity analysis.

4.3.1. Different BES technologies
There is a wide range of various types of BES technologies based on different
chemistries. Different battery technologies offer very unique battery performance
characteristics in terms of charging and discharging efficiencies, lifetime, applica-
tion suitability, and system costs. For instance, due to high self-discharge rates,
battery technology suited for fast responses may not be ideal for long-term storage
applications [59]. In this section, a few BES technologies that might be appropriate
for stationary applications such as supplying the minimum load to the electrolysis
unit are discussed.

1) Lithium-ion batteries: Lithium ions(Li+) are exchanged between the anode
and the cathode of Li-ion batteries, which are made from lithium intercalation com-
pounds like lithium cobalt oxide(LiCoO2). Typically, graphite serves as the anode,
and lithium metal oxide serves as the cathode [60]. Figure C.1 in the appendix C
represents the general operating principle of these batteries.

Li-ion batteries have higher energy densities, excellent round-trip efficiencies, and
longer lifetimes relative to other common battery storage technologies like lead-acid
batteries [59]. However, when battery cathodes overheat, they can release oxygen
and may lead to fires. This issue can cause thermal instability and safety concerns
in Li-ion battery systems. In order to reduce safety concerns, consistent efforts
are made to integrate effective thermal management and monitoring systems [61].
They are increasingly gaining dominance in stationary applications. Li-ion batteries
can provide quite distinctive performance and cost characteristics based on various
cathode materials [62], [63]. Three different types of Li-ion batteries are compared
in this project. These three types are selected as they offer higher thermal stability
compared to other possible combinations of lithium compounds [61], [64], [65].
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Table 4.8 shows the key characteristics of these batteries. These are based on the
anticipated projections for the year 2030.

Table 4.8: Characteristics of various types of Li-ion batteries [59], [66]–[68]

Key active material

Lithium nickel
cobalt
aluminium
(NCA)

Lithium iron
phosphate
(LFP)

Lithium nickel
manganese
cobalt oxide
(NMC)

Cathode LiNiCoAlO2 LiFePO4 LiNixMnyCo1-x-yO2
Anode C(graphite) C(graphite) C(graphite)
Calendar life (years) 18 18 18
Depth of discharge (%) 90 90 90
Round-trip
efficiency (%)

97 94 97

Self-discharge
(% per day)

0.2 0.1 0.1

Installation cost
(USD/kWh)

145 224 167

2) Vanadium redox flow batteries: Flow batteries differ from conventional bat-
teries as the electroactive materials are dissolved in the electrolyte solutions rather
than stored in electrodes as in traditional batteries. The electrolyte solutions are
stored separately in two separate tanks called the anolyte tank and catholyte tank.
These tanks are separated from the cell stacks. Electrolytes are pumped into these
regenerative cell stacks, where oxidation and reduction reactions take place [69].
The most mature redox flow battery technology is the vanadium redox flow battery
system (VRFB). VRFB systems function on different oxidation states of vanadium
and features V2+/V3+ and V5+/V4+ redox couples [70], [71]. Figure C.2 in the
appendix C describes the working mechanism of a vanadium redox flow battery
system.

In comparison to conventional rechargeable batteries, VRFB systems have a number
of advantages, including the ability to operate at very close to ambient temperat-
ures, longer lifespans, and lower costs due to the use of inexpensive raw materials
involved. They are very well suited for large-scale stationary applications due to
their higher thermal stability characteristics [72]. However, handling can be prob-
lematic because there is a chance that electrolyte solutions could leak. Another
disadvantage is that they rely on moving components such as pumps, which can
cause frequent breakdowns [73]. Despite their handling issues, VRFB systems have
a lot of potential, and more advances are being made to prevent these issues [71].
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3) Valve-regulated lead-acid batteries: Lead-acid batteries are the oldest and
the most widely deployed battery systems. Pb-acid systems can be divided into
two categories, flooded and valve-regulated batteries, based on two distinct design
forms. Flooded lead-acid batteries are conventional lead-acid batteries, which con-
sist of stacked cells immersed in the electrolyte solution of sulfuric acid. A porous
membrane separates the lead metal anode (Pb) from the lead dioxide cathode
(PbO2) in each cell [61]. The fundamental workings of a lead-acid battery are illus-
trated in Figure C.3 in the appendix C.

Flooded lead-acid batteries are cheaper but pose safety concerns in providing large-
scale services due to the gassing process during charging. When the cell voltage
is higher than the water electrolysis voltage, which is roughly 2.4 volts, hydrogen
and oxygen gassing can happen as a result of overcharging the battery. This effect
also causes water loss in electrolyte which can cause permanent damage to the
battery [70]. Valve-regulated lead-acid batteries also known as sealed batteries
are an improvement to the gassing and water loss issues in the traditional flooded
lead-acid batteries. The valve regulates the overpressure to prevent water loss in a
way that the venting will only occur when the pressure exceeds 100 millibars in the
cells. By maintaining internal pressure, the valve also aids in the recombination of
hydrogen and oxygen. Compared to flooded lead-acid batteries, sealed lead-acid
batteries are more expensive, but they provide better safety and longer lifetimes
for large-scale applications [70], [74].

4) Sodium sulfur high-temperature batteries: Sodium sulfur (NaS) batteries
contain solid ceramic electrolyte made of beta-aluminum and liquid active mater-
ials. To keep the active materials in a liquid state, these battery systems operate
at high temperatures. Molten sodium is the most frequently used anode material,
and molten sulfur is the most frequently used cathode material in sodium-sulfur
batteries. Sodium ion transport across the ceramic electrolyte is responsible for
storing and releasing energy [75], [76]. Figure C.4 in the appendix C describes the
working mechanism of a NaS battery.

NaS battery systems offer high energy densities and low self-discharge rates re-
lative to lead acid and vanadium redox flow batteries. They have a lot of poten-
tial due to longer lifespans and lower costs, but effective ion transport across the
solid ceramic electrolyte is still a challenge [60], [69]. Additionally, it runs the risk
of cross-contamination between molten sodium and sulfur and damaging ceramic
electrolyte in the event of a crash [59], [77].
Table 4.9 presents the key performance characteristics of VRFB, sealed Pb-acid,
and NaS battery technologies.
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Table 4.9: Characteristics of VRFB, Pb-acid and NaS batteries [59]

Battery technologies
Vanadium redox
flow (VRFB)

Sealed lead-acid
Sodium
sulfur high-
temperature

Cathode V5+/V4+ PbO2 Molten sulfur
Anode V2+/V3+ Pb Molten sodium
Calendar life (years) 19 13 24
Depth of discharge (%) 100 50 100
Round-trip
efficiency (%)

78 83 85

Self-discharge
(% per day)

0.15 0.25 0.05

Installation cost
(USD/kWh)

119 132 162

4.3.2. Modeling of battery system
The aim of this model is to determine the optimum battery system capacity that may
be installed in order to serve the minimum load when the available wind power is
less than the minimum power needed by the electrolyzer system. The system’s
optimum capacity is the one with the lowest total cost, which includes the cost of
the installed battery system and the cost associated with shutdowns. The cost of
the battery system is assumed as simply the initial capital expenditure of the bat-
tery system. The capital cost of a battery system is calculated as the product of
the installed capacity and the cost of the system per kWh installed [59]. Cost of
shutdowns include:
1) Cost of nitrogen required for purging when the system is shutdown: The mass
of nitrogen needed for purging is estimated based on the volume of the equipment
that needs to be purged with nitrogen, the pressure that must be maintained in
the system during the shutdown, and the pressure of the nitrogen header. For
purging, normally five times the volume of the system is required. Cost of purging
is obtained:

Mass of N2 for purging = 5* Equipment volume * Pressure of system * Density
of N2/Pressure of N2 header
Cost of purging = Mass of N2 for purging * cost per kg of N2

2) Cost of venting hydrogen into the atmosphere: There are two instances in which
hydrogen is released into the atmosphere, namely when it is still present in the
system right after the system has been shut down and when it is released continu-
ously following a start-up until the desired level of product purity has been reached.
Based on operational experience, it’s estimated to take two hours to achieve the
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desired product specifications. The plant operates at 15% capacity during the first
and second hours after startup. To penalize these hydrogen emissions, the CO2
equivalents of the H2 emissions are calculated as follows.

Cost of H2 emissions = Mass of H2 vented * GWP of H2 * Cost of CO2 equival-
ent per ton

3) Cost of the deferred hydrogen production: Hydrogen is vented for almost two
hours after the unit has started up, and renewable power is available. Even though
there is power during this time, the generated product is off specification and can-
not be sold or used; this is termed deferred production.

Cost of deferred production = (Available power/Maximum electrolyzer load) * Pro-
duction at full load * Price of H2 per kg

If the battery system needs to be replaced during the project’s lifespan, replace-
ment costs are also included in the overall costs. The cost of the battery system’s
resale is also subtracted from the overall cost, assuming that the system can be
sold at a discounted price if it has at least half of its lifetime left at the end of the
project. These will be discussed in detail later in this section. All the calculations
are based on the Present Value (PV) of costs incurred during the project lifetime.

The idea is that the battery system absorbs the peaks of the extra energy produced
by renewable energy power plants and discharges when the power is not enough to
support the minimum load to avoid a shutdown. In this manner, shorter-duration
shutdowns can be avoided at an optimized capacity. The Hollandse Kust Noord
(HKN) offshore wind power plant serves as the model for the wind profile (Ap-
pendix A). The data is scaled to an annual resolution of one hour and an average
capacity of 100 MW. It is assumed that the wind power will remain constant for the
entire hour and that the wind profile will be known beforehand.
The model is implemented in MATLAB and the control sequence of the model is
captured in Figures 4.13, 4.14, and 4.15.

Every hour, it is checked if the amount of wind power is less than the minimum
power required by the electrolyzer system. If this condition is true (figure:4.14),
then the State of Charge (SoC) of the battery system is examined to determine
whether it is greater than the minimum SoC. If so, the controller determines if the
battery has enough energy to last the entire duration of the shutdown. If all of
these conditions are met, the battery is discharged such that the available wind
power and the power discharged from the battery together are sufficient to serve
the minimum load of the electrolyzer. The cost of shutdowns is estimated based
on whether the unit is in the first or second hour of operation. In that case, hy-
drogen is still released into the atmosphere, and the cost of hydrogen emissions
must be considered. When a unit doesn’t operate within the first or second hour of
the startup, the system is incentivized by deducting the price of the hydrogen pro-
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duced from the cost of the shutdowns. The electrolyzer system is shut down if any
of these conditions are false and the battery system is charged with the available
wind power. The cost of the shutdown in this case is estimated by determining
whether it is a continued shutdown. If the shutdown is not continued, the electro-
lyzer system is nitrogen-purged, and the costs of N2 purging and H2 emissions are
added. Otherwise, it is implied that the system has already been shut down and
blanketed with nitrogen for at least the past one hour.

If wind power exceeds the electrolyzers’ minimum and maximum power demands
(figure:4.15), it is determined whether the unit is in its first or second hour of oper-
ation. In that situation, the unit is still venting while operating at minimum load i.e.
15% of its potential. Although there is sufficient wind power, the unit is still not op-
erating at full capacity and the product is vented to the atmosphere because it does
not meet specifications. Then the cost of shutdowns would be the price of deferred
hydrogen production and the cost of H2 emissions. Then, the SoC of the battery
system is checked, and if it is less than the maximum SoC, batteries are charged
using power in excess of the minimum electrolyzer load. In the alternate scenario,
where the unit is not in the first or second hour, the unit is operating at full capacity
and the battery system’s SoC is examined; if it is less than the maximum SoC, the
batteries are charged using the excess power. If not, it is assumed that extra power
will be discharged outside the system. There are no shutdown costs in this situation.

In another case, when the wind power is greater than the minimum electrolyzer
load but less than the maximum electrolyzer load (figure:4.15), and if the unit is in
the first/second hour after starting up, the SoC is checked. Batteries are charged if
the SoC is less than the maximum SoC. Costs associated with shutdowns include the
price of deferred hydrogen production and the cost of hydrogen emissions during
venting. When the unit is not in its first or second hour of the startup, the system
is operating at the wind power available and there are no shutdown costs.

The final scenario is when there is just enough wind power to supply the min-
imal electrolyzer load (figure:4.15). In this case, the model determines whether
the unit is within the first or second hour of the startup, and if it is, the cost of
the shutdown would be equal to the sum of the price of deferred production and
the cost of hydrogen emissions. Otherwise, the system is operating at minimum
electrolyzer load and generating hydrogen product with no costs associated.
It should be noted that when the battery system is charged or discharged, the SoC
of the system is maintained between the minimum and maximum SoC at all times.
The model checks these conditions every hour of the year and calculates the annual
cost of shutdowns for each capacity (figure:4.13). The present value of the cost of
shutdowns over the project lifetime is evaluated as:

PV(Cost of shutdowns) = ΣCost of shutdowns over an year*(1+𝑖𝑛𝑓𝑙𝑎𝑡𝑖𝑜𝑛)𝑛/(1+𝑟)𝑛

n ranges from 0 to project lifetime and r is the rate of interest.
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Figure 4.13: Battery Energy System(BES) - Controller modelling flow
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Figure 4.14: Battery Energy System(BES) - Flow sequence 1
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Figure 4.15: Battery Energy System(BES) - Flow sequence 2
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Whether or not the battery system needs to be replaced depends on its lifetime.
When the battery system’s lifespan is less than the project’s lifespan, replacement
is needed and the costs, which are estimated using the given relation, are added
to the overall costs. This calculation assumes that the cost of the battery system
remains constant during the beginning of the project as well as when the replace-
ment is needed.

PV(Replacement cost) = Capital cost of the battery system/(1 + 𝑟)𝐵𝐸𝑆−𝑙𝑖𝑓𝑒𝑡𝑖𝑚𝑒

The re-sale of the battery system is taken into account only if the battery system
has half or more years of life left at the end of the project. In order to determine
whether the system qualifies for re-sale, the model checks if the replacement cost
is positive and the project lifetime is less than or equal to 1.5 times the lifetime of
the battery system. If both conditions are true, the system is deemed resellable,
and the re-sale price is evaluated from the given relation. The system would pre-
sumably be sold at a set discount rate at the end of the project.

PV(Re-sale price) = Capital cost of the battery system * (1-discount rate) * (2*BES
lifetime - Project lifetime)/(BES lifetime)/(1 + 𝑟)𝑃𝑟𝑜𝑗𝑒𝑐𝑡−𝑙𝑖𝑓𝑒𝑡𝑖𝑚𝑒

If the aforementioned condition is false, the model determines if the battery sys-
tem lifetime is at least twice as long as the project lifetime, in that case, the re-sale
price’s present value is:

PV(Re-sale price) = Capital cost of the battery system * (1-discount rate) * (BES
lifetime - Project lifetime)/(BES lifetime)/(1 + 𝑟)𝑃𝑟𝑜𝑗𝑒𝑐𝑡−𝑙𝑖𝑓𝑒𝑡𝑖𝑚𝑒

Then the net present value of the total cost of the system is estimated as:
NPV(Total costs) = Capital cost of the system + PV(Cost of shutdowns) + PV(Replacement
cost) - PV(Re-sale price)

Total costs for each capacity are calculated and the one with the lowest total cost
is reported as the optimum capacity.

4.3.3. Model Inputs and Results
This section presents and discusses the outcomes of the base case technology.
Vanadium flow redox battery technology is chosen as the base case because it
offers very low installation costs relative to other batteries like Li-ion and NaS bat-
tery technologies. As indicated in the section 4.3.1, VRFB batteries provide higher
thermal stability and longer lifetimes, therefore are very well suited for large-scale
stationary applications. In order to estimate the optimum capacity, several of the
model’s inputs, including the minimum and maximum State of Charge(SoC), char-
ging and discharging efficiency, battery system lifetime, cost per MWh, and daily
self-discharge rate are technology-specific to particular battery types and are listed
in the table 4.10. These are based on the projections for 2030 [59] when most
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battery technologies are anticipated to have reached their peak of development.
The table 4.11 provides additional inputs to the model, such as the minimum and
maximum electrolyzer power load, project lifetime, cost of N2 and H2 etc.

Table 4.10: Battery technology specific model inputs

Battery-specific characteristics Model inputs
Minimum SoC (%) 10
Maximum SoC (%) 90
Battery system lifetime (years) 19
Charging efficiency(%) 88
Discharging efficiency (%) 88
Self-discharge (% per day) 0.15
Installation cost (USD/kWh) 119

Table 4.11: Other input parameters

Parameters Model inputs
Minimum electrolyzer load (MW) 15
Maximum electrolyzer load (MW) 100
Project lifetime (years) 20
Interest rate, r (%) 7
Discount rate (%) 10
Inflation (%) 2
Maximum capacity (MWh) 1000
Cost of N2 (USD/ton) 129.6
Cost of CO2 equivalents (USD/ton) 108
Price of green H2 (USD/ton) [78] 11500
GWP of H2 33
Density of N2 (kg/m3) 15.57
Pressure of N2 header (kPa) 1300
System pressure (kPa) 105

The trend of the system costs with the increasing capacity of the vanadium redox
flow battery system is depicted in Figure 4.16. As installed capacity increases, the
number of shutdowns reduce and shutdown costs go down and the battery system
costs rise as expected. Up until a certain point, as shutdown costs decrease, so
do system total costs. After a certain point, a decrease in shutdown costs is no
longer enough to offset the increase in the price of the battery system, resulting in
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an upward trend in overall costs. The vanadium redox flow battery systems reach
their peak performance at 158 MWh and a total project cost of -1.69 million USD.
The negative sign indicates that the battery system generates more revenue and
reduces costs by preventing shutdowns than the capital invested in it. The number
of shutdowns estimated before and after the installation of the battery system are
152 and 84 every year, respectively. Also, installation of BES leads to a 46% de-
crease in H2 emissions over the course of a year. Installing higher capacities than
the optimal capacity can cut emissions by a greater amount, but doing so will result
in overall costs that are higher than the minimum value. As evident from the section
4.3.2, it is crucial to keep in mind that the entire cost is dependent on a number
of factors, including the price of nitrogen, the tax on H2 emissions, the price of
hydrogen product, and the initial investment in battery systems. The optimal ca-
pacity and the overall costs involved may change if any of these characteristics are
changed. The section 4.3.4 analyzes the sensitivity of the model outputs when any
of these factors are altered.

Figure 4.16: Cost vs capacity in vanadium redox flow battery system

4.3.4. Sensitivity Analysis
For the model to be used in the future, it is essential to comprehend how vari-
ous parameters affect the model outputs. Even if the battery system has already
reached the top of the learning curve, factors like utility costs, and hydrogen taxes are
bound to change. Sensitivity analysis aids in more accurate outcome prediction
based on a set of parameters. It also provides insight into how sensitive the best
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solution is to changes in the input variables’ values. The sensitivity to the specific
input variable is calculated by dividing the percent change in the output over the
percent change in the input parameter. To do a sensitivity study, the following
parameters are changed by +/-50% from their base value.
1) Cost of N2 required for purging
2) Cost of CO2 equivalents of hydrogen emissions
3) Price of green H2
4) Capital cost of battery system

Tables 4.12, 4.13, 4.14 and 4.15 list the findings of the sensitivity analysis. Nor-
malized cost is estimated by dividing the total cost obtained at optimized capacity
by optimal capacity. The results clearly show that the normalized cost is highly
sensitive to changes in the price of green hydrogen and the capital costs of battery
systems. It should also be noted that an increase in the value of each parameter
results in higher costs, with the price of hydrogen being the exception. These find-
ings are consistent with the fact that shutdown costs climb when N2 purging and H2
emissions costs rise, which raises overall costs. However, the system exhibits little
sensitivity to variations in the price of hydrogen emissions and nitrogen purging.
Only the costs at which the optimal capacity is reached change; the optimal capa-
city remains constant. This implies that these costs aren’t high enough that even
varying them doesn’t significantly change the shutdown costs, which could change
the optimal capacity. BES costs have a direct impact on the investment required to
install the battery system; thus, higher BES costs lead to lower optimal capacities
and higher normalized costs. According to Table 4.14, the overall cost decreases
as the price of green hydrogen rises. A higher price for green hydrogen would
mean larger incentives in generating hydrogen when shutdown is avoided by BES,
but it would also mean bigger losses in the form of deferred hydrogen production
expenses. The sensitivity results show that the incentive from fewer shutdowns
overcomes the loss from higher deferred production costs, with the outcome being
a reduction in overall costs.
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Table 4.12: Sensitivity by varying N2 cost

Input parameter Cost of Nitrogen
% change - 50% Base Case + 50%
Input cost of nitrogen
(USD/ton)

64.8 129.6 194.4

Optimum capacity
(MWh)

158 MWh 158 MWh 158 MWh

Total cost at
optimized capacity
(Million USD)

-1.79 -1.69 -1.59

Normalized cost
(Million USD/MWh)

-0.0113 -0.0107 -0.0101

% change in normalized
cost

- 6.1% Base Case + 6.1%

Sensitivity to normalized
cost

+ 12.1% Base Case + 12.1%

Table 4.13: Sensitivity by varying CO2 eqv cost

Input parameter Cost of CO2 equivalents
% change - 50% Base Case + 50%
Input cost of CO2 eqv
(USD/ton)

54 108 162

Optimum capacity
(MWh)

158 MWh 158 MWh 158 MWh

Total cost at
optimized capacity
(Million USD)

-2.77 -1.69 -0.61

Normalized cost
(Million USD/MWh)

-0.0175 -0.0107 -0.0038

% change in normalized
cost

-64.1% Base Case +64.1%

Sensitivity to normalized
cost

+ 128.1% Base Case + 128.1%
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Table 4.14: Sensitivity by varying green H2 price

Input parameter Price of green H2
% change - 50% Base Case + 50%
Input price of green H2
(USD/kg)

5.75 11.5 17.25

Optimum capacity
(MWh)

37 158 238

Total cost at
optimized capacity
(Million USD)

6.29 -1.69 -16.6

Normalized cost
(Million USD/MWh)

0.17 -0.0107 -0.07

% change in normalized
cost

+1687.6% Base Case -552.5%

Sensitivity to normalized
cost

-3375% Base Case -1105%

Table 4.15: Sensitivity by varying BES capital cost

Input parameter BES capital cost
% change - 50% Base Case + 50%
Costs of BES
(USD/kWh)

59.5 119 178.5

Optimum capacity
(MWh)

301 158 69

Total cost at
optimized capacity
(Million USD)

-15.6 -1.69 5.73

Normalized cost
(Million USD/MWh)

-0.052 -0.0107 +0.083

% change in normalized
cost

-384.2% Base Case +875.8%

Sensitivity to normalized
cost

+768.4% Base Case +1751.6%



4.3. Battery energy system (BES)

4

57

4.3.5. Comparison of different BES technologies
The section 4.3.1 discusses various battery technologies and their characteristics.
This section compares these technologies based on the model’s findings. All of
these technologies are distinct in terms of charging and discharging efficiencies,
system lifetimes, self-discharge rates, installation costs, and so on. These inputs
are provided to the model for each technology based on the parameters listed in
tables 4.8 and 4.9. Other non-battery technology-specific parameters described in
table 4.11 remain unchanged. The comparison is done on the basis of the optimum
capacity obtained as well as the normalized cost for each technology. The obtained
results are recorded in the table 4.16.

Table 4.16: Comparison of different battery technologies

Battery technologies
Optimum
capacity (MWh)

Total cost at
optimized capacity
(Million USD)

Normalized
cost (Million
USD/MWh)

Vanadium redox flow 158 -1.69 -0.0107
Li-ion NCA 138 0.51 0.0037
Li-ion NMC 97 3.02 0.0311
NaS high-temperature 82 2.67 0.0326
Li-ion LFP 49 7.34 0.1498
Sealed lead-acid 56 10.84 0.193

Vanadium redox flow battery systems are the only ones that offset more expenses
than invested over the course of the project, as is clear from the findings provided
in Table 4.16. It could be due to their low installation costs because sensitivity
analysis in the section 4.3.4 shows that the system is highly sensitive to the BES
costs. The Li-ion NCA system, which has a high-efficiency round-trip and low price,
is the second-best technology. It is also important to note that systems with higher
optimal capacities would be more advantageous because larger installed capacities
can prevent a greater number of shutdowns.

Intermittency is becoming an inevitable part of the energy system as the percent-
age of renewable technologies in the energy sector rises, leading to more frequent
shutdowns due to power shortages. Battery systems are the most cost-effective
way to reduce the number of shutdowns and thus limit hydrogen emissions in the
future green hydrogen economy. According to the various analyses presented in the
sections 4.11, 4.3.4 and 4.16, installing battery energy systems as a way to lessen
the frequency of shutdowns in a fully green hydrogen production unit is feasible
and merits further investigation.

Power purchase agreements (PPAs) could be another temporary solution to bat-
tery systems. A power purchase agreement is a long-term power contract between
two parties, one of which is a power producer. Green Power Purchase Agreements
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(Green PPAs) are becoming increasingly popular, with companies purchasing these
contracts gaining access to certified green power at a stable, reliable, and pre-
defined rate [79]. This ensures that electrolyzer systems are always supplied with
the minimum load required. However, when the major share of power is generated
from renewable sources, intermittency is unavoidable. As a result, Green PPAs can
only act as short-term substitutes for battery systems.

4.4. Conclusions
This chapter discusses the potential solutions to hydrogen emissions. The major
contributions from this chapter are listed below:

1. Flaring system: It is mentioned as one of the solutions to the emissions due
to frequent shutdowns and startups. Vented hydrogen can be combusted at
the tip of the flare system. However, hydrogen combustion is conducive to
NOx formation due to its high adiabatic flame temperatures. Therefore, NOx
emissions from hydrogen flaring are investigated to determine the feasibility
of this solution. The NOx formation from a 100 MW green hydrogen unit is
approximately 2% of the NOx formation from the same capacity of a grey hy-
drogen plant. Flaring is considered a feasible option but only temporarily, until
other permanent solutions, such as battery systems, can be implemented.

2. De-hydro reactor: Catalytic recombination of hydrogen and oxygen is invest-
igated to prevent hydrogen emissions from hydrogen crossover in the elec-
trolyzer. A reactor is modeled and optimized using the MATLAB program to
predict the behavior of the de-hydro reactor. The obtained model is validated
using the vendor data for the de-oxidizer reactor. The catalyst, 0.5 wt% Pal-
ladium on special alumina, is extremely sensitive to the electrolyte KOH used
in the alkaline electrolysis unit. To prevent catalyst poisoning by KOH, the
following three designs are proposed which could be implemented to reduce
hydrogen emissions:

• Design 1: Single-stage compression followed by scrubber and de-hydro
reactor.

• Design 2: Single-stage compression followed by scrubber, heater, and
de-hydro reactor.

• Design 3: Three stages of compression followed by the de-hydro reactor.

All proposed designs are simulated in UNISIM, and each equipment is sized
to determine the economic viability of the designs. The annualized cost of
each design is calculated by estimating capital and operational expenditures.
Design 2 is found to be the most economical design with an annualized cost of
0.4 Million USD, however, the annual cost offset by implementing this design is
0.1 Million USD only. In order to prevent crossover emissions in low-pressure
alkaline systems, it is determined that implementing this solution is not eco-
nomically feasible and necessitates government incentives. This chapter also
emphasizes that such designs are case-specific and that adding a de-hydro
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reactor can become more cost-effective in other situations. For example,
high-pressure PEM electrolysis does not require a scrubber because no al-
kaline electrolyte is present, nor does it require a compressor system because
the pressure is sufficient to handle the pressure drop in the de-hydro reactor.
This could significantly reduce the cost of the systems, but because this study
is based on low-pressure alkaline, it is not investigated.

3. Battery Energy System(BES): Battery systems can avoid frequent shutdowns
and startups, reducing the amount of hydrogen venting. In comparison to
combusting the hydrogen product, they are a more long-term solution. The
various battery storage technologies suitable for stationary applications, such
as supplying a minimum load to the electrolyzers, are discussed. The MATLAB
model used to determine the optimized capacity of the battery system is de-
scribed in detail in this chapter. When the total costs, which primarily include
the cost of the system and the cost of shutdowns, are at their lowest, the
optimum capacity is reached. The modeling results for vanadium flow redox
battery (VRFB) systems show that these systems generate more revenue than
the battery system’s capital investment over the project’s lifetime. The sens-
itivity analysis is performed to better understand the model’s behavior, and it
reveals that changes in hydrogen prices and battery system installation costs
have the greatest impact on overall system costs. Different battery technolo-
gies are also compared in terms of total costs and capacities, revealing that
VRFB systems provide the maximum incentive and largest optimal capacities
when compared to other technologies. The findings of the study back up the
feasibility of battery energy systems for reducing hydrogen emissions.
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Conclusions

Green hydrogen produced from renewable sources is expected to be critical in the
energy transition. However, evidence suggests that hydrogen has the potential to
be an indirect greenhouse gas with a GWP as high as 33 in comparison to carbon
dioxide. When hydrogen leaks into the atmosphere, it reacts with hydroxyl radicals
to form water. These hydroxyl radicals would otherwise neutralize the greenhouse
gases like methane in the atmosphere. Therefore, hydrogen indirectly increases
the lifespan of methane, thereby classifying it as an indirect greenhouse gas. In
this thesis project, emissions in a green hydrogen electrolysis unit are estimated
and analyzed, and a feasibility analysis of potential solutions is conducted.

Based on the current literature, Chapter 2 provides an overview of the basic prin-
ciples of various electrolysis technologies, discusses the sources of leakages in the
electrolysis unit, and includes a discussion of the global warming potential of hy-
drogen.

The primary assumptions which form the basis of leakage estimations are discussed
in chapter 3. The adapted estimation methodology and results obtained are also
discussed in detail. The results highlight that it is worthwhile to switch from grey
to green hydrogen, but that green hydrogen emissions also need to be kept under
control in order to achieve net zero emissions in the future.

Chapter 4 discusses the potential solutions to hydrogen emissions. The major con-
tributions from this chapter are listed below:

1. Flaring system: Flaring is deemed a viable option, but only temporarily, until
other permanent solutions, such as battery energy systems, can be imple-
mented.

2. De-hydro reactor: A reactor to catalytically recombine hydrogen and oxygen
is modeled in MATLAB. In order to reduce emissions caused by hydrogen
cross-over in the electrolyzer, the economic viability of a few designs suitable
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for a low-pressure alkaline electrolysis system is discussed. The most cost-
efficient design is the one with the single-stage compression, then a scrubber
to remove KOH, an electric heater, and a de-hydro reactor to finally remove
the hydrogen present. However, the cost offset by reducing hydrogen emis-
sions is only 25% of the annualized cost of the design. It is concluded that
implementing this solution to prevent emissions due to crossover is not cost-
efficient and requires incentives from the government.

3. Battery Energy System(BES): Installing battery systems to reduce the fre-
quency of shutdowns and startups, as well as hydrogen emissions, is a more
long-term solution than flaring the hydrogen product. This section describes
in detail the MATLAB model used to determine the optimized capacity of the
battery system. The modeling results for vanadium flow redox battery (VRFB)
systems show that these systems generate more revenue throughout the pro-
ject than the capital investment required for the battery system. The findings
of this study support the viability of battery energy systems to reduce hydro-
gen emissions.
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Recommendations

The leakage calculations in chapter 3 are based on the assumption that all green
hydrogen production is done via low-pressure alkaline electrolysis. It should be
noted that the amount of hydrogen emitted may vary depending on the production
technology. However, these projections are sufficient to grasp the depth of the
emerging issue of hydrogen emissions. Although, it is recommended that leakage
sources be investigated on a case-by-case basis to determine the need for solutions.
Moreover, fugitive emissions from flanges, valves, and seals are estimated based
on the emissions factors available for methane leaks and are corrected to obtain
values for hydrogen leaks. This is done due to the unavailability of monitoring data
and emission factors for hydrogen leaks. When hydrogen leakage data is available,
it is advised that the obtained results be validated.

Chapter 4 examines the technical and economic viability of three potential solu-
tions for reducing hydrogen emissions from a green hydrogen plant. There are a
few suggestions for the proposed solutions that could be considered:

1. De-hydro reactor: To prevent crossed-over hydrogen from entering the at-
mosphere, a reactor for catalytic recombination of hydrogen and oxygen is
modeled. By assuming plug flow and a one-dimensional heterogeneous model,
the reactor modeling is simplified. Validation of the reactor model demon-
strates that these simplifications are adequate for determining the solution’s
feasibility. However, the level of detail in the model can be significantly im-
proved in order to obtain a more realistic representation of the reactor for
industrial implementation. It could be expanded to include a two-dimensional
model. Furthermore, due to a lack of information about the porous structure
of the catalyst, the catalyst effectiveness factor is assumed to be a constant
value obtained from the literature. In reality, it may vary depending on the
temperature. As a result, if the catalyst pore radius is known, the model can
be improved to get a more accurate prediction of the catalyst effectiveness
factor.
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Following the modeling of the reactor, three designs for a low-pressure al-
kaline system are proposed. The compressor is required due to the low-
pressure system, and the catalyst of the de-hydro reactor is highly sensitive
to KOH, so the scrubber is also required. The least expensive design for a
low-pressure alkaline system is still cost-inefficient in terms of the costs it off-
sets over the project’s lifetime. However, if the de-hydro reactor is used for
PEM, the scrubber is not required, nor is the compressor in the case of any
high-pressure system. The compressor’s capital cost is the most significant
contributor to total system costs. As a result, it is recommended that the
economic viability of the de-hydro reactor be determined on a case-by-case
basis in order to make an informed decision.

2. Battery energy system (BES): The battery energy system is modeled in order
to determine the optimal capacity that must be installed to reduce the shorter
duration shutdowns. The model only takes into account the initial capital
expenditure as the cost of the battery system. However, battery systems,
particularly VRFB systems with moving components such as pumps, can have
significant operational and maintenance costs. The model can be improved
further by including the system’s operational and maintenance costs. The
model could also account for battery system degradation.
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A
Appendix A

A.1. Wind data
The wind data used for the leakage estimations as well as the modeling of battery
systems is based on the HKN offshore wind farm. The attached wind power data is
based on the year 2019 and scaled to an average capacity of 100 MW.

A.2. Leakage calculations
More details of leakage estimations, described in chapter 3, are provided in the
tables A.1, A.2, A.3, A.4, A.5, and A.6.

Table A.1: Emission calculations

Venting due to unavailability of power

Venting during single shutdown
(due to loss of power-only electrolyzer unit)

10*(Volume of catholyte header tank +
Volume of H2 gas cooler
+ Volume of H2 gas filter
+ Volume of piping involved) in 10 MW electrolysis unit
221 m3

Mass of hydrogen vented 15.3 kg
Hydrogen production 100 MW at 100% 1792 kg/hr
Hydrogen production at 15% capacity 268.8 kg/hr
Venting during single startup
(due to loss of power-only electrolyzer unit)
(Assumed to take 2 hrs to reach desired spec)

2hrs*(Continuous production in 100 MW unit
during 2 hrs of venting)

537.5 kg
Total number of shutdowns in one year
(due to unavailability of power) 156

Net venting due to shutdowns Number of shutdowns* Venting during single shutdown
2378.8 kg

Total number of startups in one year
(due to unavailability of power) 156

Net venting due to startups Number of startups * Venting during single startup
83850 kg

Venting due to unavailability of power 86228.8 kg
Number of hours in one year when the unit
is shutdown due to unavailability of power 1254.5 hrs
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Sheet1

		Time		Wind power (MW)

		1/1/19 0:00		188.0657051325

		1/1/19 1:00		188.0657051325

		1/1/19 2:00		188.0657051325

		1/1/19 3:00		188.0657051325

		1/1/19 4:00		188.0657051325

		1/1/19 5:00		188.0657051325

		1/1/19 6:00		188.0657051325

		1/1/19 7:00		188.0657051325

		1/1/19 8:00		188.0657051325

		1/1/19 9:00		188.054034652

		1/1/19 10:00		174.2519198082

		1/1/19 11:00		176.8082753811

		1/1/19 12:00		188.0657051325

		1/1/19 13:00		188.0657051325

		1/1/19 14:00		188.0657051325

		1/1/19 15:00		188.0657051325

		1/1/19 16:00		188.0657051325

		1/1/19 17:00		188.0657051325

		1/1/19 18:00		188.0657051325

		1/1/19 19:00		188.0657051325

		1/1/19 20:00		188.0657051325

		1/1/19 21:00		188.0657051325

		1/1/19 22:00		188.0657051325

		1/1/19 23:00		188.0657051325

		1/2/19 0:00		188.0657051325

		1/2/19 1:00		188.0657051325

		1/2/19 2:00		188.0657051325

		1/2/19 3:00		188.0657051325

		1/2/19 4:00		188.0657051325

		1/2/19 5:00		188.0657051325

		1/2/19 6:00		188.0657051325

		1/2/19 7:00		188.0657051325

		1/2/19 8:00		188.0657051325

		1/2/19 9:00		188.0657051325

		1/2/19 10:00		188.0657051325

		1/2/19 11:00		188.0657051325

		1/2/19 12:00		188.0657051325

		1/2/19 13:00		187.9987795107

		1/2/19 14:00		184.3979778768

		1/2/19 15:00		175.7921011211

		1/2/19 16:00		158.4293003716

		1/2/19 17:00		145.0603313238

		1/2/19 18:00		130.5981702781

		1/2/19 19:00		128.7323726475

		1/2/19 20:00		121.9201719351

		1/2/19 21:00		105.7137894365

		1/2/19 22:00		102.6850147945

		1/2/19 23:00		101.599251268

		1/3/19 0:00		109.086449282

		1/3/19 1:00		117.7518851332

		1/3/19 2:00		111.2983596665

		1/3/19 3:00		94.7388299141

		1/3/19 4:00		86.480329595

		1/3/19 5:00		87.5527179084

		1/3/19 6:00		90.7029101483

		1/3/19 7:00		85.2044090926

		1/3/19 8:00		101.6917231009

		1/3/19 9:00		103.7217003576

		1/3/19 10:00		86.9265136221

		1/3/19 11:00		74.6556277673
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		1/4/19 14:00		154.2505745603

		1/4/19 15:00		148.9519534032

		1/4/19 16:00		147.7989198394

		1/4/19 17:00		114.6502232609

		1/4/19 18:00		130.5434429101

		1/4/19 19:00		144.4764257154

		1/4/19 20:00		144.3991601965

		1/4/19 21:00		142.1062130678

		1/4/19 22:00		168.4448274607

		1/4/19 23:00		172.6065455908
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		1/5/19 13:00		186.1974371263

		1/5/19 14:00		186.6876344751

		1/5/19 15:00		183.1413074727

		1/5/19 16:00		168.8735875347
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		1/5/19 19:00		145.1606578113
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		1/6/19 15:00		15.456448323

		1/6/19 16:00		13.5150458012

		1/6/19 17:00		14.5998987328

		1/6/19 18:00		23.9912644891

		1/6/19 19:00		21.8940531234

		1/6/19 20:00		14.861317992

		1/6/19 21:00		7.7561649272

		1/6/19 22:00		8.8159206268

		1/6/19 23:00		10.183626609

		1/7/19 0:00		8.3504604844

		1/7/19 1:00		13.7993917317

		1/7/19 2:00		18.8196855564

		1/7/19 3:00		29.4551703752

		1/7/19 4:00		47.4979983787

		1/7/19 5:00		61.4841153208

		1/7/19 6:00		76.9818171819
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		1/8/19 1:00		188.0657051325

		1/8/19 2:00		188.0657051325

		1/8/19 3:00		188.0657051325

		1/8/19 4:00		188.0657051325

		1/8/19 5:00		188.0657051325

		1/8/19 6:00		188.0657051325

		1/8/19 7:00		188.0657051325

		1/8/19 8:00		188.0657051325

		1/8/19 9:00		188.0657051325

		1/8/19 10:00		188.0657051325

		1/8/19 11:00		188.0657051325

		1/8/19 12:00		188.0657051325

		1/8/19 13:00		188.0657051325

		1/8/19 14:00		188.0657051325

		1/8/19 15:00		188.0657051325

		1/8/19 16:00		188.0657051325

		1/8/19 17:00		188.0657051325

		1/8/19 18:00		188.0657051325

		1/8/19 19:00		188.0657051325

		1/8/19 20:00		188.0657051325

		1/8/19 21:00		188.0657051325

		1/8/19 22:00		188.0657051325

		1/8/19 23:00		188.0657051325

		1/9/19 0:00		188.0657051325

		1/9/19 1:00		188.0657051325

		1/9/19 2:00		188.0657051325

		1/9/19 3:00		188.0657051325

		1/9/19 4:00		188.0657051325

		1/9/19 5:00		188.0657051325

		1/9/19 6:00		188.0657051325

		1/9/19 7:00		188.0657051325

		1/9/19 8:00		188.0657051325

		1/9/19 9:00		188.0657051325

		1/9/19 10:00		187.8817030341

		1/9/19 11:00		187.8247134265

		1/9/19 12:00		188.0657051325

		1/9/19 13:00		188.0657051325

		1/9/19 14:00		188.0657051325

		1/9/19 15:00		188.0657051325

		1/9/19 16:00		188.0657051325

		1/9/19 17:00		187.9994336522

		1/9/19 18:00		187.8701812222

		1/9/19 19:00		188.0657051325
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		1/10/19 6:00		24.1433524072
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		1/10/19 8:00		14.6320265002

		1/10/19 9:00		10.661080586

		1/10/19 10:00		0

		1/10/19 11:00		0

		1/10/19 12:00		0

		1/10/19 13:00		2.3797306554

		1/10/19 14:00		6.0543177254

		1/10/19 15:00		10.7706552479

		1/10/19 16:00		16.497165777

		1/10/19 17:00		22.5959294496
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		1/10/19 20:00		40.7263123217

		1/10/19 21:00		56.5522817561
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		1/11/19 17:00		188.0657051325

		1/11/19 18:00		186.1094501277

		1/11/19 19:00		185.9301806447

		1/11/19 20:00		182.3062362744

		1/11/19 21:00		174.1554587028

		1/11/19 22:00		173.9560941885

		1/11/19 23:00		160.0240678174

		1/12/19 0:00		151.7562137692

		1/12/19 1:00		137.0528702262

		1/12/19 2:00		132.3919503893

		1/12/19 3:00		162.0229262706

		1/12/19 4:00		182.6748847015

		1/12/19 5:00		185.6418702197

		1/12/19 6:00		188.0657051325

		1/12/19 7:00		188.0657051325

		1/12/19 8:00		188.0657051325

		1/12/19 9:00		188.0657051325

		1/12/19 10:00		188.0657051325

		1/12/19 11:00		188.0657051325

		1/12/19 12:00		188.0657051325

		1/12/19 13:00		188.0657051325

		1/12/19 14:00		188.0657051325

		1/12/19 15:00		188.0657051325

		1/12/19 16:00		188.0657051325

		1/12/19 17:00		188.0657051325

		1/12/19 18:00		188.0657051325

		1/12/19 19:00		188.0657051325

		1/12/19 20:00		188.0657051325

		1/12/19 21:00		188.0657051325

		1/12/19 22:00		188.0657051325

		1/12/19 23:00		176.1840161749

		1/13/19 0:00		175.4840599029

		1/13/19 1:00		171.4061313628

		1/13/19 2:00		167.0967159922

		1/13/19 3:00		173.4370923097

		1/13/19 4:00		188.0657051325

		1/13/19 5:00		188.0657051325

		1/13/19 6:00		188.0657051325

		1/13/19 7:00		188.0657051325

		1/13/19 8:00		188.0657051325

		1/13/19 9:00		188.0657051325

		1/13/19 10:00		188.0657051325

		1/13/19 11:00		188.0657051325

		1/13/19 12:00		188.0657051325

		1/13/19 13:00		188.0657051325

		1/13/19 14:00		188.0657051325

		1/13/19 15:00		188.0657051325

		1/13/19 16:00		188.0657051325

		1/13/19 17:00		188.0657051325

		1/13/19 18:00		188.0657051325

		1/13/19 19:00		188.0657051325

		1/13/19 20:00		188.0657051325

		1/13/19 21:00		188.0657051325

		1/13/19 22:00		188.0657051325

		1/13/19 23:00		188.0657051325

		1/14/19 0:00		188.0657051325

		1/14/19 1:00		188.0657051325

		1/14/19 2:00		188.0657051325

		1/14/19 3:00		188.0657051325

		1/14/19 4:00		184.76799901

		1/14/19 5:00		177.4303937603

		1/14/19 6:00		184.7549310452

		1/14/19 7:00		188.0657051325

		1/14/19 8:00		188.0657051325

		1/14/19 9:00		188.0657051325

		1/14/19 10:00		188.0657051325

		1/14/19 11:00		188.0657051325

		1/14/19 12:00		188.0657051325

		1/14/19 13:00		188.0657051325

		1/14/19 14:00		187.9095536076

		1/14/19 15:00		188.0657051325

		1/14/19 16:00		186.0100032625

		1/14/19 17:00		178.4521777799

		1/14/19 18:00		172.4261462268

		1/14/19 19:00		139.672855935

		1/14/19 20:00		102.430147358

		1/14/19 21:00		95.6261085485

		1/14/19 22:00		79.0998409046

		1/14/19 23:00		105.0286603737

		1/15/19 0:00		139.7359161747

		1/15/19 1:00		151.9152395526

		1/15/19 2:00		165.9240680922

		1/15/19 3:00		187.5882808892

		1/15/19 4:00		186.5026610756

		1/15/19 5:00		182.4576551841

		1/15/19 6:00		185.827896688

		1/15/19 7:00		188.0657051325

		1/15/19 8:00		188.0657051325

		1/15/19 9:00		188.0657051325

		1/15/19 10:00		188.0657051325

		1/15/19 11:00		188.0657051325

		1/15/19 12:00		188.0657051325

		1/15/19 13:00		188.0657051325

		1/15/19 14:00		188.0657051325

		1/15/19 15:00		188.0657051325

		1/15/19 16:00		188.0657051325

		1/15/19 17:00		188.0657051325

		1/15/19 18:00		188.0657051325

		1/15/19 19:00		188.0657051325

		1/15/19 20:00		188.0657051325

		1/15/19 21:00		188.0657051325

		1/15/19 22:00		188.0657051325

		1/15/19 23:00		188.0657051325

		1/16/19 0:00		188.0657051325

		1/16/19 1:00		188.0657051325

		1/16/19 2:00		188.0657051325

		1/16/19 3:00		188.0657051325

		1/16/19 4:00		188.0657051325

		1/16/19 5:00		188.0657051325

		1/16/19 6:00		188.0657051325

		1/16/19 7:00		188.0657051325

		1/16/19 8:00		188.0657051325

		1/16/19 9:00		188.0657051325

		1/16/19 10:00		188.0657051325

		1/16/19 11:00		188.0657051325

		1/16/19 12:00		188.0657051325

		1/16/19 13:00		188.0657051325

		1/16/19 14:00		188.0657051325

		1/16/19 15:00		188.0657051325

		1/16/19 16:00		188.0657051325

		1/16/19 17:00		188.0657051325

		1/16/19 18:00		188.0657051325

		1/16/19 19:00		188.0657051325

		1/16/19 20:00		158.4686058562

		1/16/19 21:00		128.1580487266

		1/16/19 22:00		135.316347326

		1/16/19 23:00		186.1651264966

		1/17/19 0:00		188.0657051325

		1/17/19 1:00		188.0657051325

		1/17/19 2:00		188.0657051325

		1/17/19 3:00		188.0657051325

		1/17/19 4:00		187.833893709

		1/17/19 5:00		188.0657051325

		1/17/19 6:00		186.5019598557

		1/17/19 7:00		187.1486680117

		1/17/19 8:00		188.0657051325

		1/17/19 9:00		188.0657051325

		1/17/19 10:00		188.0657051325

		1/17/19 11:00		188.0657051325

		1/17/19 12:00		188.0657051325

		1/17/19 13:00		188.0657051325

		1/17/19 14:00		188.0657051325

		1/17/19 15:00		188.0657051325

		1/17/19 16:00		188.0657051325

		1/17/19 17:00		188.0657051325

		1/17/19 18:00		188.0657051325

		1/17/19 19:00		188.0657051325

		1/17/19 20:00		188.0657051325

		1/17/19 21:00		187.8263983367

		1/17/19 22:00		180.0234803743

		1/17/19 23:00		161.6561262891

		1/18/19 0:00		118.9613284973

		1/18/19 1:00		67.092155358

		1/18/19 2:00		32.368875566

		1/18/19 3:00		11.6553596865

		1/18/19 4:00		2.3137302475

		1/18/19 5:00		0

		1/18/19 6:00		0.6219282817

		1/18/19 7:00		2.7296837655

		1/18/19 8:00		3.2827847565

		1/18/19 9:00		3.3337453592

		1/18/19 10:00		7.2580705533

		1/18/19 11:00		17.9167570802

		1/18/19 12:00		28.3839714102

		1/18/19 13:00		35.4578807898

		1/18/19 14:00		37.9081291468

		1/18/19 15:00		42.3487296385

		1/18/19 16:00		47.489392948

		1/18/19 17:00		65.0918126972

		1/18/19 18:00		91.2150261958

		1/18/19 19:00		104.0452576159

		1/18/19 20:00		102.152243731

		1/18/19 21:00		94.6648673147

		1/18/19 22:00		90.9416718261

		1/18/19 23:00		97.4841927596

		1/19/19 0:00		93.4576217672

		1/19/19 1:00		87.3672910699

		1/19/19 2:00		94.5386155114

		1/19/19 3:00		102.5192815821

		1/19/19 4:00		105.3997023642

		1/19/19 5:00		95.2915052176

		1/19/19 6:00		93.4998758446

		1/19/19 7:00		105.1608985636

		1/19/19 8:00		117.9204727816

		1/19/19 9:00		121.1224264521

		1/19/19 10:00		122.6275319004

		1/19/19 11:00		111.8276593196

		1/19/19 12:00		103.4376368973

		1/19/19 13:00		92.8119072127

		1/19/19 14:00		86.1099516573

		1/19/19 15:00		90.0466029601

		1/19/19 16:00		95.4762506586

		1/19/19 17:00		102.3949129136

		1/19/19 18:00		110.0198622427

		1/19/19 19:00		106.0072611376

		1/19/19 20:00		99.3745479555

		1/19/19 21:00		96.1773516784

		1/19/19 22:00		101.903766564

		1/19/19 23:00		89.5885551834

		1/20/19 0:00		69.9495820723

		1/20/19 1:00		50.5834231685

		1/20/19 2:00		42.1624727339

		1/20/19 3:00		39.8611357438

		1/20/19 4:00		38.1407012576

		1/20/19 5:00		34.3094931179

		1/20/19 6:00		34.5177926116

		1/20/19 7:00		32.8706641054

		1/20/19 8:00		29.6176378353

		1/20/19 9:00		21.6727513269

		1/20/19 10:00		14.5292643265

		1/20/19 11:00		8.5744061032

		1/20/19 12:00		4.8820201876

		1/20/19 13:00		2.0611951726

		1/20/19 14:00		1.4281929182

		1/20/19 15:00		2.5527498652

		1/20/19 16:00		3.6714630484

		1/20/19 17:00		2.6829076867

		1/20/19 18:00		1.1766770653

		1/20/19 19:00		0

		1/20/19 20:00		0

		1/20/19 21:00		0

		1/20/19 22:00		0

		1/20/19 23:00		0

		1/21/19 0:00		0

		1/21/19 1:00		0

		1/21/19 2:00		0

		1/21/19 3:00		0

		1/21/19 4:00		0.3133035147

		1/21/19 5:00		4.191826731

		1/21/19 6:00		7.5760785105

		1/21/19 7:00		4.8331330155

		1/21/19 8:00		4.0304601614

		1/21/19 9:00		4.7113107914

		1/21/19 10:00		6.3308739199

		1/21/19 11:00		11.996605528

		1/21/19 12:00		18.9950401013

		1/21/19 13:00		26.9326344177

		1/21/19 14:00		24.0911003704

		1/21/19 15:00		21.5975696454

		1/21/19 16:00		24.3258019104

		1/21/19 17:00		41.1822564386

		1/21/19 18:00		58.8989899073

		1/21/19 19:00		73.8603055815

		1/21/19 20:00		82.765248931

		1/21/19 21:00		104.1190888915

		1/21/19 22:00		136.9887197505

		1/21/19 23:00		159.1424261986

		1/22/19 0:00		168.4209909378

		1/22/19 1:00		178.6608439893

		1/22/19 2:00		185.6135414291

		1/22/19 3:00		188.0657051325

		1/22/19 4:00		188.0657051325

		1/22/19 5:00		188.0657051325

		1/22/19 6:00		188.0657051325

		1/22/19 7:00		188.0657051325

		1/22/19 8:00		188.0657051325

		1/22/19 9:00		188.0657051325

		1/22/19 10:00		188.0657051325

		1/22/19 11:00		187.0470406744

		1/22/19 12:00		143.2967581824

		1/22/19 13:00		107.6162759853

		1/22/19 14:00		69.1226380877

		1/22/19 15:00		52.4027693132

		1/22/19 16:00		50.7863160828

		1/22/19 17:00		53.3004250118

		1/22/19 18:00		52.4826662653

		1/22/19 19:00		51.018365376

		1/22/19 20:00		56.1420829495

		1/22/19 21:00		62.6649647687

		1/22/19 22:00		33.3423274427

		1/22/19 23:00		34.6720585238

		1/23/19 0:00		47.2226369838

		1/23/19 1:00		72.2962109336

		1/23/19 2:00		65.6997852647

		1/23/19 3:00		48.2140554537

		1/23/19 4:00		36.4446781459

		1/23/19 5:00		24.2553481363

		1/23/19 6:00		20.8156895736

		1/23/19 7:00		23.3308738717

		1/23/19 8:00		19.9016555573

		1/23/19 9:00		12.6592388103

		1/23/19 10:00		8.5321099031

		1/23/19 11:00		8.3354903056

		1/23/19 12:00		7.4315754136

		1/23/19 13:00		7.780672193

		1/23/19 14:00		11.3034743809

		1/23/19 15:00		14.7429126665

		1/23/19 16:00		15.4478327333

		1/23/19 17:00		15.5850391781

		1/23/19 18:00		17.2707476664

		1/23/19 19:00		19.1134481523

		1/23/19 20:00		14.4582431341

		1/23/19 21:00		8.8339471831

		1/23/19 22:00		0.1807125838

		1/23/19 23:00		0

		1/24/19 0:00		0

		1/24/19 1:00		0

		1/24/19 2:00		0

		1/24/19 3:00		0

		1/24/19 4:00		0

		1/24/19 5:00		0

		1/24/19 6:00		0

		1/24/19 7:00		0

		1/24/19 8:00		3.4968213692

		1/24/19 9:00		17.6480114354

		1/24/19 10:00		28.9359727496

		1/24/19 11:00		23.1465533749

		1/24/19 12:00		14.2287390464

		1/24/19 13:00		14.4818695388

		1/24/19 14:00		4.1437631826

		1/24/19 15:00		0

		1/24/19 16:00		0

		1/24/19 17:00		0

		1/24/19 18:00		0.7128654092

		1/24/19 19:00		12.1748541537

		1/24/19 20:00		27.0402927421

		1/24/19 21:00		32.5441978993

		1/24/19 22:00		24.2048194157

		1/24/19 23:00		20.8964775458

		1/25/19 0:00		20.5168643183

		1/25/19 1:00		14.8791862162

		1/25/19 2:00		19.0461275678

		1/25/19 3:00		19.259375246

		1/25/19 4:00		17.8076269372

		1/25/19 5:00		22.9905740578

		1/25/19 6:00		50.5759624855

		1/25/19 7:00		63.8696036611

		1/25/19 8:00		101.8721695432

		1/25/19 9:00		140.9468214461

		1/25/19 10:00		163.7617684001

		1/25/19 11:00		179.5752323323

		1/25/19 12:00		188.0657051325

		1/25/19 13:00		188.0657051325

		1/25/19 14:00		188.0657051325

		1/25/19 15:00		187.8775155369

		1/25/19 16:00		184.8145966865

		1/25/19 17:00		188.0657051325

		1/25/19 18:00		188.0657051325

		1/25/19 19:00		188.0657051325

		1/25/19 20:00		188.0657051325

		1/25/19 21:00		188.0657051325

		1/25/19 22:00		188.0657051325

		1/25/19 23:00		188.0657051325

		1/26/19 0:00		188.0657051325

		1/26/19 1:00		188.0657051325

		1/26/19 2:00		188.0657051325

		1/26/19 3:00		188.0657051325

		1/26/19 4:00		188.0657051325

		1/26/19 5:00		188.0657051325

		1/26/19 6:00		188.0657051325

		1/26/19 7:00		188.0657051325

		1/26/19 8:00		188.0657051325

		1/26/19 9:00		188.0657051325

		1/26/19 10:00		182.9769296218

		1/26/19 11:00		183.0165349213

		1/26/19 12:00		186.8804699626

		1/26/19 13:00		186.7586113147

		1/26/19 14:00		188.0103384898

		1/26/19 15:00		188.0657051325

		1/26/19 16:00		188.0657051325

		1/26/19 17:00		188.0657051325

		1/26/19 18:00		188.0657051325

		1/26/19 19:00		188.0657051325

		1/26/19 20:00		188.0657051325

		1/26/19 21:00		188.0657051325

		1/26/19 22:00		188.0657051325

		1/26/19 23:00		188.0657051325

		1/27/19 0:00		188.0657051325

		1/27/19 1:00		188.0657051325

		1/27/19 2:00		188.0657051325

		1/27/19 3:00		188.0657051325

		1/27/19 4:00		188.0657051325

		1/27/19 5:00		180.475507075

		1/27/19 6:00		147.5692244648

		1/27/19 7:00		100.7552227902

		1/27/19 8:00		81.7528012958

		1/27/19 9:00		141.3125956146

		1/27/19 10:00		188.0657051325

		1/27/19 11:00		188.0657051325

		1/27/19 12:00		180.4273384675

		1/27/19 13:00		183.3987518305

		1/27/19 14:00		188.0657051325

		1/27/19 15:00		188.0657051325

		1/27/19 16:00		188.0657051325

		1/27/19 17:00		188.0657051325

		1/27/19 18:00		188.0657051325

		1/27/19 19:00		188.0657051325

		1/27/19 20:00		188.0657051325

		1/27/19 21:00		187.8708750087

		1/27/19 22:00		188.0657051325

		1/27/19 23:00		188.0657051325

		1/28/19 0:00		188.0657051325

		1/28/19 1:00		188.0657051325

		1/28/19 2:00		188.0657051325

		1/28/19 3:00		188.0657051325

		1/28/19 4:00		188.0657051325

		1/28/19 5:00		188.0657051325

		1/28/19 6:00		188.0657051325

		1/28/19 7:00		188.0657051325

		1/28/19 8:00		188.0657051325

		1/28/19 9:00		188.0657051325

		1/28/19 10:00		188.0657051325

		1/28/19 11:00		188.0657051325

		1/28/19 12:00		188.0657051325

		1/28/19 13:00		188.0657051325

		1/28/19 14:00		188.0657051325

		1/28/19 15:00		188.0657051325

		1/28/19 16:00		188.0657051325

		1/28/19 17:00		188.0657051325

		1/28/19 18:00		188.0657051325

		1/28/19 19:00		187.3253853515

		1/28/19 20:00		181.0633920447

		1/28/19 21:00		158.4689948722

		1/28/19 22:00		113.5211922332

		1/28/19 23:00		126.7441687731

		1/29/19 0:00		112.9753061265

		1/29/19 1:00		88.3028052126

		1/29/19 2:00		62.7941825094

		1/29/19 3:00		55.2595567528

		1/29/19 4:00		65.4095743602

		1/29/19 5:00		91.2972275102

		1/29/19 6:00		109.6946374189

		1/29/19 7:00		119.1587429759

		1/29/19 8:00		127.3210274927

		1/29/19 9:00		134.3903900927

		1/29/19 10:00		137.6109967095

		1/29/19 11:00		144.8869193813

		1/29/19 12:00		154.8321658951

		1/29/19 13:00		146.7645931505

		1/29/19 14:00		135.8491927238

		1/29/19 15:00		146.1478417057

		1/29/19 16:00		146.6541324241

		1/29/19 17:00		152.754770807

		1/29/19 18:00		165.4079379941

		1/29/19 19:00		173.69816418

		1/29/19 20:00		173.5070904147

		1/29/19 21:00		154.3472215014

		1/29/19 22:00		128.9117313317

		1/29/19 23:00		116.1859370842

		1/30/19 0:00		105.4952219022

		1/30/19 1:00		87.0534666454

		1/30/19 2:00		63.4068331804

		1/30/19 3:00		58.040305189

		1/30/19 4:00		54.4077231766

		1/30/19 5:00		41.215374834

		1/30/19 6:00		33.5155956723

		1/30/19 7:00		28.8356016615

		1/30/19 8:00		21.7706842509

		1/30/19 9:00		16.0266471875

		1/30/19 10:00		2.5070241297

		1/30/19 11:00		0.4395295984

		1/30/19 12:00		0

		1/30/19 13:00		0

		1/30/19 14:00		0

		1/30/19 15:00		0

		1/30/19 16:00		0

		1/30/19 17:00		0

		1/30/19 18:00		0

		1/30/19 19:00		3.5584286217

		1/30/19 20:00		16.7933308565

		1/30/19 21:00		41.7922360313

		1/30/19 22:00		61.7539759797

		1/30/19 23:00		84.2321267417

		1/31/19 0:00		75.8828171996

		1/31/19 1:00		64.1093614181

		1/31/19 2:00		64.1630877512

		1/31/19 3:00		71.7238370484

		1/31/19 4:00		62.4302964314

		1/31/19 5:00		48.4707267352

		1/31/19 6:00		40.9671528813

		1/31/19 7:00		41.2802934305

		1/31/19 8:00		36.8358696795

		1/31/19 9:00		31.2612528083

		1/31/19 10:00		20.4605129942

		1/31/19 11:00		21.9608114931

		1/31/19 12:00		33.3877432044

		1/31/19 13:00		44.6572002407

		1/31/19 14:00		49.0294156811

		1/31/19 15:00		48.302176254

		1/31/19 16:00		48.3345661736

		1/31/19 17:00		72.8836697201

		1/31/19 18:00		90.4427550673

		1/31/19 19:00		100.6738763198

		1/31/19 20:00		118.6491914608

		1/31/19 21:00		140.6659617929

		1/31/19 22:00		166.4930077341

		1/31/19 23:00		183.3784214075

		2/1/19 0:00		185.9049714156

		2/1/19 1:00		185.9423565982

		2/1/19 2:00		182.2045717701

		2/1/19 3:00		178.6606779761

		2/1/19 4:00		173.7396327919

		2/1/19 5:00		173.3071188372

		2/1/19 6:00		172.1457573573

		2/1/19 7:00		152.7537053491

		2/1/19 8:00		138.0607834709

		2/1/19 9:00		119.6937985793

		2/1/19 10:00		74.2727344162

		2/1/19 11:00		58.8280675795

		2/1/19 12:00		47.7028586734

		2/1/19 13:00		32.7599878096

		2/1/19 14:00		19.6071580432

		2/1/19 15:00		14.1301866702

		2/1/19 16:00		17.8084185972

		2/1/19 17:00		16.7178320155

		2/1/19 18:00		25.1450067063

		2/1/19 19:00		28.1167520957

		2/1/19 20:00		18.015481912

		2/1/19 21:00		15.9679018044

		2/1/19 22:00		18.1664696828

		2/1/19 23:00		14.4437682693

		2/2/19 0:00		16.1677955787

		2/2/19 1:00		22.8180590821

		2/2/19 2:00		35.126401976

		2/2/19 3:00		51.3534320572

		2/2/19 4:00		62.7370343221

		2/2/19 5:00		62.5144948599

		2/2/19 6:00		62.2692983121

		2/2/19 7:00		60.8487034962

		2/2/19 8:00		57.3246643859

		2/2/19 9:00		61.0693300897

		2/2/19 10:00		56.1270674268

		2/2/19 11:00		49.7404180258

		2/2/19 12:00		40.5193087222

		2/2/19 13:00		32.8449518812

		2/2/19 14:00		27.4521938035

		2/2/19 15:00		25.4511375337

		2/2/19 16:00		24.4017457659

		2/2/19 17:00		28.3243862976

		2/2/19 18:00		31.1473157158

		2/2/19 19:00		33.6515332312

		2/2/19 20:00		44.5904331987

		2/2/19 21:00		59.1845995204

		2/2/19 22:00		69.5241843852

		2/2/19 23:00		89.3157830989

		2/3/19 0:00		90.1548336584

		2/3/19 1:00		85.8318993618

		2/3/19 2:00		102.0434357032

		2/3/19 3:00		115.7381499147

		2/3/19 4:00		109.9150806546

		2/3/19 5:00		91.0746137138

		2/3/19 6:00		69.4418690915

		2/3/19 7:00		51.3361889842

		2/3/19 8:00		44.2085309712

		2/3/19 9:00		49.3992708011

		2/3/19 10:00		33.1083231582

		2/3/19 11:00		29.3465224139

		2/3/19 12:00		28.0674362626

		2/3/19 13:00		24.8236472645

		2/3/19 14:00		29.7601911442

		2/3/19 15:00		18.3588328999

		2/3/19 16:00		11.043327229

		2/3/19 17:00		26.1568720564

		2/3/19 18:00		46.0963414572

		2/3/19 19:00		76.6929715502

		2/3/19 20:00		114.6665941452

		2/3/19 21:00		146.3219722128

		2/3/19 22:00		183.9450343867

		2/3/19 23:00		187.4804466403

		2/4/19 0:00		188.0657051325

		2/4/19 1:00		188.0657051325

		2/4/19 2:00		188.0657051325

		2/4/19 3:00		188.0657051325

		2/4/19 4:00		188.0657051325

		2/4/19 5:00		188.0657051325

		2/4/19 6:00		188.0657051325

		2/4/19 7:00		188.0657051325

		2/4/19 8:00		188.0657051325

		2/4/19 9:00		188.0657051325

		2/4/19 10:00		188.0657051325

		2/4/19 11:00		188.0657051325

		2/4/19 12:00		188.0657051325

		2/4/19 13:00		188.0657051325

		2/4/19 14:00		188.0657051325

		2/4/19 15:00		188.0657051325

		2/4/19 16:00		188.0657051325

		2/4/19 17:00		188.0657051325

		2/4/19 18:00		188.0657051325

		2/4/19 19:00		188.0657051325

		2/4/19 20:00		188.0657051325

		2/4/19 21:00		143.918767538

		2/4/19 22:00		91.9758349796

		2/4/19 23:00		41.5436622298

		2/5/19 0:00		25.3452211091

		2/5/19 1:00		20.1846634709

		2/5/19 2:00		19.4581054412

		2/5/19 3:00		22.9364203026

		2/5/19 4:00		28.4213987155

		2/5/19 5:00		29.304147915

		2/5/19 6:00		31.5636892224

		2/5/19 7:00		33.1870381954

		2/5/19 8:00		28.7063368424

		2/5/19 9:00		26.6623550091

		2/5/19 10:00		30.5860969268

		2/5/19 11:00		29.7718244576

		2/5/19 12:00		28.457177039

		2/5/19 13:00		32.9221207655

		2/5/19 14:00		44.2960496639

		2/5/19 15:00		65.0099483648

		2/5/19 16:00		80.0618502592

		2/5/19 17:00		102.7064850097

		2/5/19 18:00		123.1073348404

		2/5/19 19:00		150.5317301044

		2/5/19 20:00		172.7809932575

		2/5/19 21:00		181.6240706713

		2/5/19 22:00		187.6659849803

		2/5/19 23:00		188.0657051325

		2/6/19 0:00		188.0657051325

		2/6/19 1:00		188.0657051325

		2/6/19 2:00		188.0657051325

		2/6/19 3:00		188.0657051325

		2/6/19 4:00		188.0657051325

		2/6/19 5:00		188.0657051325

		2/6/19 6:00		188.0657051325

		2/6/19 7:00		188.0657051325

		2/6/19 8:00		188.0657051325

		2/6/19 9:00		188.0657051325

		2/6/19 10:00		153.3485356175

		2/6/19 11:00		120.2812499324

		2/6/19 12:00		113.6838182731

		2/6/19 13:00		95.616630929

		2/6/19 14:00		75.7687661279

		2/6/19 15:00		78.3746853148

		2/6/19 16:00		78.8934840132

		2/6/19 17:00		60.6356837763

		2/6/19 18:00		56.9778578455

		2/6/19 19:00		62.7080439564

		2/6/19 20:00		83.9244448058

		2/6/19 21:00		104.3309068739

		2/6/19 22:00		97.3921570211

		2/6/19 23:00		153.7304081113

		2/7/19 0:00		172.1030647078

		2/7/19 1:00		186.3170533571

		2/7/19 2:00		188.0657051325

		2/7/19 3:00		188.0657051325

		2/7/19 4:00		188.0657051325

		2/7/19 5:00		188.0657051325

		2/7/19 6:00		188.0657051325

		2/7/19 7:00		188.0657051325

		2/7/19 8:00		188.0657051325

		2/7/19 9:00		188.0657051325

		2/7/19 10:00		188.0657051325

		2/7/19 11:00		188.0657051325

		2/7/19 12:00		188.0657051325

		2/7/19 13:00		188.0657051325

		2/7/19 14:00		188.0657051325

		2/7/19 15:00		188.0657051325

		2/7/19 16:00		188.0657051325

		2/7/19 17:00		188.0657051325

		2/7/19 18:00		188.0657051325

		2/7/19 19:00		188.0657051325

		2/7/19 20:00		188.0657051325

		2/7/19 21:00		188.0657051325

		2/7/19 22:00		188.0657051325

		2/7/19 23:00		188.0657051325

		2/8/19 0:00		188.0657051325

		2/8/19 1:00		188.0657051325

		2/8/19 2:00		188.0657051325

		2/8/19 3:00		188.0657051325

		2/8/19 4:00		188.0657051325

		2/8/19 5:00		188.0657051325

		2/8/19 6:00		188.0657051325

		2/8/19 7:00		188.0657051325

		2/8/19 8:00		188.0657051325

		2/8/19 9:00		188.0657051325

		2/8/19 10:00		188.0657051325

		2/8/19 11:00		188.0657051325

		2/8/19 12:00		188.0657051325

		2/8/19 13:00		188.0657051325

		2/8/19 14:00		188.0657051325

		2/8/19 15:00		188.0657051325

		2/8/19 16:00		188.0657051325

		2/8/19 17:00		188.0657051325

		2/8/19 18:00		188.0657051325

		2/8/19 19:00		188.0657051325

		2/8/19 20:00		188.0657051325

		2/8/19 21:00		188.0657051325

		2/8/19 22:00		188.0657051325

		2/8/19 23:00		188.0657051325

		2/9/19 0:00		188.0657051325

		2/9/19 1:00		188.0657051325

		2/9/19 2:00		188.0657051325

		2/9/19 3:00		188.0657051325

		2/9/19 4:00		188.0657051325

		2/9/19 5:00		188.0657051325

		2/9/19 6:00		188.0657051325

		2/9/19 7:00		188.0657051325

		2/9/19 8:00		188.0657051325

		2/9/19 9:00		188.0657051325

		2/9/19 10:00		188.0657051325

		2/9/19 11:00		188.0657051325

		2/9/19 12:00		188.0657051325

		2/9/19 13:00		188.0657051325

		2/9/19 14:00		188.0657051325

		2/9/19 15:00		188.0657051325

		2/9/19 16:00		188.0657051325

		2/9/19 17:00		188.0657051325

		2/9/19 18:00		188.0657051325

		2/9/19 19:00		188.0657051325

		2/9/19 20:00		188.0657051325

		2/9/19 21:00		188.0657051325

		2/9/19 22:00		188.0657051325

		2/9/19 23:00		188.0657051325

		2/10/19 0:00		188.0657051325

		2/10/19 1:00		188.0657051325

		2/10/19 2:00		178.6025882213

		2/10/19 3:00		162.668162608

		2/10/19 4:00		126.6912279055

		2/10/19 5:00		73.2079678434

		2/10/19 6:00		51.3657988021

		2/10/19 7:00		61.8486282845

		2/10/19 8:00		37.3911962385

		2/10/19 9:00		0.1659859489

		2/10/19 10:00		0

		2/10/19 11:00		3.4724313038

		2/10/19 12:00		16.0694463828

		2/10/19 13:00		47.0058931169

		2/10/19 14:00		64.8372995874

		2/10/19 15:00		68.1722818689

		2/10/19 16:00		94.0511982643

		2/10/19 17:00		156.0445008623

		2/10/19 18:00		188.0657051325

		2/10/19 19:00		188.0657051325

		2/10/19 20:00		188.0657051325

		2/10/19 21:00		188.0657051325

		2/10/19 22:00		188.0657051325

		2/10/19 23:00		188.0657051325

		2/11/19 0:00		188.0657051325

		2/11/19 1:00		188.0657051325

		2/11/19 2:00		188.0657051325

		2/11/19 3:00		188.0657051325

		2/11/19 4:00		180.8166914668

		2/11/19 5:00		182.0910385605

		2/11/19 6:00		187.814249639

		2/11/19 7:00		186.5203204206

		2/11/19 8:00		181.7285350999

		2/11/19 9:00		146.7639241421

		2/11/19 10:00		144.3159355469

		2/11/19 11:00		149.5276079075

		2/11/19 12:00		129.4221847693

		2/11/19 13:00		123.8269327045

		2/11/19 14:00		126.0081281683

		2/11/19 15:00		143.9189186844

		2/11/19 16:00		154.0537869674

		2/11/19 17:00		117.0724376866

		2/11/19 18:00		100.7520635836

		2/11/19 19:00		116.9869384083

		2/11/19 20:00		106.0703461554

		2/11/19 21:00		96.7618073604

		2/11/19 22:00		96.185659772

		2/11/19 23:00		117.7676960326

		2/12/19 0:00		96.9466915587

		2/12/19 1:00		73.4008305868

		2/12/19 2:00		60.142988796

		2/12/19 3:00		52.2478839488

		2/12/19 4:00		45.8052880977

		2/12/19 5:00		45.6611291685

		2/12/19 6:00		65.3422473334

		2/12/19 7:00		78.9531223986

		2/12/19 8:00		80.0772374533

		2/12/19 9:00		97.8723217212

		2/12/19 10:00		121.1582060144

		2/12/19 11:00		125.0468572008

		2/12/19 12:00		126.8519955886

		2/12/19 13:00		144.0620319782

		2/12/19 14:00		154.1576195547

		2/12/19 15:00		161.825187199

		2/12/19 16:00		172.4754719711

		2/12/19 17:00		180.6578985975

		2/12/19 18:00		180.7734239655

		2/12/19 19:00		185.0450428373

		2/12/19 20:00		187.432030252

		2/12/19 21:00		182.619034886

		2/12/19 22:00		174.020740226

		2/12/19 23:00		170.7893551399

		2/13/19 0:00		166.520320623

		2/13/19 1:00		163.847738462

		2/13/19 2:00		166.0848878093

		2/13/19 3:00		173.5075116423

		2/13/19 4:00		173.073176498

		2/13/19 5:00		167.3309531908

		2/13/19 6:00		162.0741475388

		2/13/19 7:00		158.3471213574

		2/13/19 8:00		154.9397028068

		2/13/19 9:00		163.0132322043

		2/13/19 10:00		163.7264943108

		2/13/19 11:00		180.1799044581

		2/13/19 12:00		182.9236914171

		2/13/19 13:00		178.4265225453

		2/13/19 14:00		172.8509665844

		2/13/19 15:00		171.2480471469

		2/13/19 16:00		176.8190290723

		2/13/19 17:00		177.7213480075

		2/13/19 18:00		170.5361602245

		2/13/19 19:00		164.2741421397

		2/13/19 20:00		160.89216821

		2/13/19 21:00		156.1472481692

		2/13/19 22:00		154.6605627531

		2/13/19 23:00		151.4622613732

		2/14/19 0:00		154.9860130576

		2/14/19 1:00		154.5451612755

		2/14/19 2:00		146.6250305571

		2/14/19 3:00		139.4622173896

		2/14/19 4:00		121.9196144281

		2/14/19 5:00		96.0965082032

		2/14/19 6:00		73.8673970709

		2/14/19 7:00		64.2391069322

		2/14/19 8:00		70.4088167195

		2/14/19 9:00		75.5313994565

		2/14/19 10:00		68.5102475868

		2/14/19 11:00		64.8730221602

		2/14/19 12:00		54.4823275286

		2/14/19 13:00		46.7469546402

		2/14/19 14:00		38.5445766956

		2/14/19 15:00		31.6620854967

		2/14/19 16:00		26.2073425484

		2/14/19 17:00		21.2741982227

		2/14/19 18:00		23.8800319252

		2/14/19 19:00		35.6171667431

		2/14/19 20:00		50.6095367978

		2/14/19 21:00		68.328767898

		2/14/19 22:00		79.4324025209

		2/14/19 23:00		75.2853926651

		2/15/19 0:00		67.320599439

		2/15/19 1:00		62.3593245474

		2/15/19 2:00		68.5371070366

		2/15/19 3:00		75.9682619661

		2/15/19 4:00		79.9602700003

		2/15/19 5:00		85.3951533093

		2/15/19 6:00		89.0795636532

		2/15/19 7:00		98.6255459316

		2/15/19 8:00		112.1988276784

		2/15/19 9:00		114.1851954962

		2/15/19 10:00		97.9465866134

		2/15/19 11:00		100.1265704285

		2/15/19 12:00		107.4122036339

		2/15/19 13:00		111.0308876155

		2/15/19 14:00		106.6630925864

		2/15/19 15:00		88.1231095464

		2/15/19 16:00		75.7859844228

		2/15/19 17:00		84.5562538961

		2/15/19 18:00		100.4812762242

		2/15/19 19:00		115.8621840789

		2/15/19 20:00		125.8469590802

		2/15/19 21:00		133.1657205922

		2/15/19 22:00		114.3001484904

		2/15/19 23:00		126.5238791616

		2/16/19 0:00		145.0758424083

		2/16/19 1:00		161.9199633943

		2/16/19 2:00		162.8757782264

		2/16/19 3:00		161.1059040166

		2/16/19 4:00		154.5030979895

		2/16/19 5:00		158.7846181861

		2/16/19 6:00		169.1479553282

		2/16/19 7:00		174.1349250994

		2/16/19 8:00		176.2025997426

		2/16/19 9:00		175.9249364631

		2/16/19 10:00		155.0740347454

		2/16/19 11:00		164.492461893

		2/16/19 12:00		166.6650172367

		2/16/19 13:00		165.9830498583

		2/16/19 14:00		156.1139018153

		2/16/19 15:00		143.3484130672

		2/16/19 16:00		135.4748032133

		2/16/19 17:00		133.1066124578

		2/16/19 18:00		130.2271505878

		2/16/19 19:00		125.7378363706

		2/16/19 20:00		117.8925924744

		2/16/19 21:00		109.12620325

		2/16/19 22:00		98.1621708655

		2/16/19 23:00		83.2274866828

		2/17/19 0:00		67.5349893872

		2/17/19 1:00		59.3745285379

		2/17/19 2:00		65.8184376278

		2/17/19 3:00		92.6035829409

		2/17/19 4:00		116.3687498342

		2/17/19 5:00		130.5866905888

		2/17/19 6:00		142.5427286841

		2/17/19 7:00		152.603408887

		2/17/19 8:00		164.8436789335

		2/17/19 9:00		169.8928417113

		2/17/19 10:00		166.765606372

		2/17/19 11:00		175.871599146

		2/17/19 12:00		178.9462355552

		2/17/19 13:00		175.7292638842

		2/17/19 14:00		171.020120928

		2/17/19 15:00		170.8593458115

		2/17/19 16:00		169.8751674995

		2/17/19 17:00		169.3755668654

		2/17/19 18:00		171.2407623884

		2/17/19 19:00		176.2180612709

		2/17/19 20:00		180.7247746631

		2/17/19 21:00		182.048915807

		2/17/19 22:00		184.8092099297

		2/17/19 23:00		172.1108945843

		2/18/19 0:00		153.6928048815

		2/18/19 1:00		122.4384428602

		2/18/19 2:00		88.2244222018

		2/18/19 3:00		68.0957423481

		2/18/19 4:00		74.0013226488

		2/18/19 5:00		103.1935008517

		2/18/19 6:00		128.1905030692

		2/18/19 7:00		130.696596286

		2/18/19 8:00		126.3499245789

		2/18/19 9:00		124.0903733602

		2/18/19 10:00		114.4402859355

		2/18/19 11:00		116.0432202399

		2/18/19 12:00		109.8032150104

		2/18/19 13:00		103.4785083572

		2/18/19 14:00		92.2078892284

		2/18/19 15:00		88.0126934205

		2/18/19 16:00		82.5175200623

		2/18/19 17:00		86.128924241

		2/18/19 18:00		88.7257325241

		2/18/19 19:00		91.7346846939

		2/18/19 20:00		106.5218103935

		2/18/19 21:00		141.2991312004

		2/18/19 22:00		161.5516618605

		2/18/19 23:00		177.0610218131

		2/19/19 0:00		175.0393675169

		2/19/19 1:00		170.3226350316

		2/19/19 2:00		180.8241595832

		2/19/19 3:00		185.571517788

		2/19/19 4:00		187.5057326815

		2/19/19 5:00		188.0657051325

		2/19/19 6:00		188.0657051325

		2/19/19 7:00		187.7042175736

		2/19/19 8:00		187.1308401757

		2/19/19 9:00		186.2062085702

		2/19/19 10:00		178.8449600669

		2/19/19 11:00		177.4990538485

		2/19/19 12:00		177.6898946997

		2/19/19 13:00		175.1820397607

		2/19/19 14:00		167.6269101344

		2/19/19 15:00		163.2247032935

		2/19/19 16:00		158.4171838855

		2/19/19 17:00		149.3552787675

		2/19/19 18:00		146.1409930415

		2/19/19 19:00		145.2153926127

		2/19/19 20:00		148.8222549675

		2/19/19 21:00		153.1206440879

		2/19/19 22:00		163.2482796464

		2/19/19 23:00		175.7205320852

		2/20/19 0:00		184.4742943948

		2/20/19 1:00		185.8493644254

		2/20/19 2:00		182.4159412691

		2/20/19 3:00		176.592755552

		2/20/19 4:00		161.2158815703

		2/20/19 5:00		151.4468593122

		2/20/19 6:00		151.890114569

		2/20/19 7:00		160.0238448146

		2/20/19 8:00		172.8641856956

		2/20/19 9:00		181.6284811714

		2/20/19 10:00		183.9218420942

		2/20/19 11:00		186.7942917647

		2/20/19 12:00		188.0657051325

		2/20/19 13:00		188.0657051325

		2/20/19 14:00		188.0657051325

		2/20/19 15:00		188.0657051325

		2/20/19 16:00		184.6840161508

		2/20/19 17:00		180.9018066846

		2/20/19 18:00		182.7106047964

		2/20/19 19:00		183.0438478102

		2/20/19 20:00		181.9754884143

		2/20/19 21:00		183.8084823312

		2/20/19 22:00		188.0657051325

		2/20/19 23:00		187.7634619874

		2/21/19 0:00		185.3413293294

		2/21/19 1:00		184.8725526397

		2/21/19 2:00		186.8026667592

		2/21/19 3:00		186.4310077942

		2/21/19 4:00		182.79009291

		2/21/19 5:00		180.3801262943

		2/21/19 6:00		180.295172134

		2/21/19 7:00		180.3043400274

		2/21/19 8:00		182.7091528003

		2/21/19 9:00		184.3215126902

		2/21/19 10:00		174.1239905281

		2/21/19 11:00		177.5606620921

		2/21/19 12:00		174.1426831194

		2/21/19 13:00		166.4330298888

		2/21/19 14:00		154.4039013829

		2/21/19 15:00		142.228418609

		2/21/19 16:00		115.5214407372

		2/21/19 17:00		89.3449716893

		2/21/19 18:00		76.618810726

		2/21/19 19:00		60.4244307343

		2/21/19 20:00		47.493634957

		2/21/19 21:00		45.7854358918

		2/21/19 22:00		34.4889335699

		2/21/19 23:00		21.664926406

		2/22/19 0:00		14.2987777875

		2/22/19 1:00		7.5256263542

		2/22/19 2:00		4.8486676392

		2/22/19 3:00		2.8475628044

		2/22/19 4:00		0.2086922363

		2/22/19 5:00		0

		2/22/19 6:00		0

		2/22/19 7:00		0

		2/22/19 8:00		0

		2/22/19 9:00		0

		2/22/19 10:00		5.4936579302

		2/22/19 11:00		6.9243636936

		2/22/19 12:00		6.0756281219

		2/22/19 13:00		2.5945319199

		2/22/19 14:00		0

		2/22/19 15:00		0

		2/22/19 16:00		0.89567137

		2/22/19 17:00		2.9438202339

		2/22/19 18:00		10.8281072147

		2/22/19 19:00		28.5365598457

		2/22/19 20:00		42.6905186156

		2/22/19 21:00		57.9705523871

		2/22/19 22:00		97.9863306701

		2/22/19 23:00		101.8361967118

		2/23/19 0:00		84.6580571578

		2/23/19 1:00		80.9893932903

		2/23/19 2:00		84.518006436

		2/23/19 3:00		78.51923326

		2/23/19 4:00		78.0839639817

		2/23/19 5:00		93.4641309716

		2/23/19 6:00		113.7143002797

		2/23/19 7:00		128.7598812833

		2/23/19 8:00		136.1954863578

		2/23/19 9:00		136.5231889906

		2/23/19 10:00		91.8184470281

		2/23/19 11:00		74.6913850293

		2/23/19 12:00		56.2419089196

		2/23/19 13:00		33.5252814278

		2/23/19 14:00		20.6108540569

		2/23/19 15:00		26.3971030749

		2/23/19 16:00		49.711558984

		2/23/19 17:00		88.2486799522

		2/23/19 18:00		108.6707398282

		2/23/19 19:00		99.8386564531

		2/23/19 20:00		83.5452731239

		2/23/19 21:00		78.2160857146

		2/23/19 22:00		72.6498487935

		2/23/19 23:00		59.2061490255

		2/24/19 0:00		37.303261274

		2/24/19 1:00		26.650587894

		2/24/19 2:00		22.5394765354

		2/24/19 3:00		16.641780623

		2/24/19 4:00		11.4041309126

		2/24/19 5:00		9.3773034467

		2/24/19 6:00		5.2714383532

		2/24/19 7:00		1.1137702019

		2/24/19 8:00		0

		2/24/19 9:00		0

		2/24/19 10:00		1.6670794032

		2/24/19 11:00		3.2736456057

		2/24/19 12:00		4.1731502454

		2/24/19 13:00		3.0123824486

		2/24/19 14:00		0.3707987192

		2/24/19 15:00		0

		2/24/19 16:00		0

		2/24/19 17:00		0

		2/24/19 18:00		0

		2/24/19 19:00		0

		2/24/19 20:00		0

		2/24/19 21:00		1.9629291568

		2/24/19 22:00		10.3972087915

		2/24/19 23:00		16.8658538489

		2/25/19 0:00		19.1454331979

		2/25/19 1:00		18.8979917551

		2/25/19 2:00		19.0468560436

		2/25/19 3:00		20.6717685141

		2/25/19 4:00		9.0433413727

		2/25/19 5:00		0

		2/25/19 6:00		0

		2/25/19 7:00		0

		2/25/19 8:00		0

		2/25/19 9:00		0

		2/25/19 10:00		2.4918155856

		2/25/19 11:00		3.1643645642

		2/25/19 12:00		0

		2/25/19 13:00		0

		2/25/19 14:00		0

		2/25/19 15:00		0

		2/25/19 16:00		0.8147301206

		2/25/19 17:00		3.4158827462

		2/25/19 18:00		6.1596367503

		2/25/19 19:00		11.8845731273

		2/25/19 20:00		13.2103580497

		2/25/19 21:00		10.1412981974

		2/25/19 22:00		9.3892841489

		2/25/19 23:00		1.4281543635

		2/26/19 0:00		0

		2/26/19 1:00		0.2538243037

		2/26/19 2:00		0

		2/26/19 3:00		0

		2/26/19 4:00		0

		2/26/19 5:00		0

		2/26/19 6:00		0.4869124926

		2/26/19 7:00		5.8767083744

		2/26/19 8:00		11.5953533464

		2/26/19 9:00		18.3622745767

		2/26/19 10:00		27.4852071398

		2/26/19 11:00		23.0852610519

		2/26/19 12:00		11.3663128568

		2/26/19 13:00		3.8945446551

		2/26/19 14:00		0.7105602044

		2/26/19 15:00		0

		2/26/19 16:00		0

		2/26/19 17:00		0

		2/26/19 18:00		0

		2/26/19 19:00		5.4606084178

		2/26/19 20:00		13.9906017764

		2/26/19 21:00		20.4096014522

		2/26/19 22:00		30.5147818663

		2/26/19 23:00		32.5199426267

		2/27/19 0:00		32.4909324386

		2/27/19 1:00		43.5131363457

		2/27/19 2:00		57.0330436081

		2/27/19 3:00		60.3435575255

		2/27/19 4:00		51.3338598437

		2/27/19 5:00		43.2141490416

		2/27/19 6:00		31.40112265

		2/27/19 7:00		21.2868375266

		2/27/19 8:00		20.8413844532

		2/27/19 9:00		25.9391841443

		2/27/19 10:00		23.3229201047

		2/27/19 11:00		23.2428967844

		2/27/19 12:00		23.9768362072

		2/27/19 13:00		27.638567165

		2/27/19 14:00		35.2269465107

		2/27/19 15:00		47.3121131455

		2/27/19 16:00		57.5341086273

		2/27/19 17:00		61.9942813326

		2/27/19 18:00		66.1790827316

		2/27/19 19:00		77.8140612

		2/27/19 20:00		89.9906168652

		2/27/19 21:00		88.5184142429

		2/27/19 22:00		94.4447214161

		2/27/19 23:00		77.7377942382

		2/28/19 0:00		55.3904494925

		2/28/19 1:00		32.6872145585

		2/28/19 2:00		16.2684466591

		2/28/19 3:00		7.906464115

		2/28/19 4:00		10.7693697606

		2/28/19 5:00		8.4649166779

		2/28/19 6:00		2.5897324039

		2/28/19 7:00		1.9005727635

		2/28/19 8:00		0

		2/28/19 9:00		0

		2/28/19 10:00		7.6572681355

		2/28/19 11:00		69.7863935698

		2/28/19 12:00		88.4474250143

		2/28/19 13:00		141.3219121766

		2/28/19 14:00		184.0193785687

		2/28/19 15:00		176.8245223749

		2/28/19 16:00		171.5358198873

		2/28/19 17:00		162.6772561671

		2/28/19 18:00		135.1785068098

		2/28/19 19:00		97.5396709037

		2/28/19 20:00		57.9034310184

		2/28/19 21:00		36.523524507

		2/28/19 22:00		20.5947482983

		2/28/19 23:00		15.3621805742

		3/1/19 0:00		13.5264182013

		3/1/19 1:00		17.9940161568

		3/1/19 2:00		31.7853787961

		3/1/19 3:00		66.0362717305

		3/1/19 4:00		124.8208686285

		3/1/19 5:00		145.7146339645

		3/1/19 6:00		140.8692412455

		3/1/19 7:00		132.890894404

		3/1/19 8:00		112.6938270211

		3/1/19 9:00		95.6171512689

		3/1/19 10:00		71.6977729753

		3/1/19 11:00		55.824237041

		3/1/19 12:00		39.2652078061

		3/1/19 13:00		31.9624331179

		3/1/19 14:00		33.9804797241

		3/1/19 15:00		30.1192727506

		3/1/19 16:00		19.5054960167

		3/1/19 17:00		8.6627613041

		3/1/19 18:00		8.8851431776

		3/1/19 19:00		12.2430783952

		3/1/19 20:00		7.5729951249

		3/1/19 21:00		5.7658457473

		3/1/19 22:00		4.2616067888

		3/1/19 23:00		1.2741938908

		3/2/19 0:00		0

		3/2/19 1:00		1.7024818678

		3/2/19 2:00		9.811566239

		3/2/19 3:00		27.7556981534

		3/2/19 4:00		58.6270726669

		3/2/19 5:00		82.6490495989

		3/2/19 6:00		97.9309243825

		3/2/19 7:00		101.2594742718

		3/2/19 8:00		108.1588220054

		3/2/19 9:00		119.7087942795

		3/2/19 10:00		157.161737519

		3/2/19 11:00		165.9326115777

		3/2/19 12:00		161.1416736677

		3/2/19 13:00		160.1034320406

		3/2/19 14:00		159.2582761596

		3/2/19 15:00		176.0242098817

		3/2/19 16:00		184.2968015008

		3/2/19 17:00		179.1222268969

		3/2/19 18:00		188.0657051325

		3/2/19 19:00		188.0657051325

		3/2/19 20:00		188.0657051325

		3/2/19 21:00		188.0657051325

		3/2/19 22:00		188.0657051325

		3/2/19 23:00		188.0657051325

		3/3/19 0:00		188.0657051325

		3/3/19 1:00		188.0657051325

		3/3/19 2:00		188.0657051325

		3/3/19 3:00		188.0657051325

		3/3/19 4:00		188.0657051325

		3/3/19 5:00		188.0657051325

		3/3/19 6:00		188.0657051325

		3/3/19 7:00		188.0657051325

		3/3/19 8:00		188.0657051325

		3/3/19 9:00		188.0657051325

		3/3/19 10:00		188.0657051325

		3/3/19 11:00		188.0657051325

		3/3/19 12:00		188.0657051325

		3/3/19 13:00		188.0657051325

		3/3/19 14:00		188.0657051325

		3/3/19 15:00		188.0657051325

		3/3/19 16:00		188.0657051325

		3/3/19 17:00		188.0657051325

		3/3/19 18:00		188.0657051325

		3/3/19 19:00		188.0657051325

		3/3/19 20:00		188.0657051325

		3/3/19 21:00		188.0657051325

		3/3/19 22:00		188.0657051325

		3/3/19 23:00		188.0657051325

		3/4/19 0:00		188.0657051325

		3/4/19 1:00		188.0657051325

		3/4/19 2:00		188.0657051325

		3/4/19 3:00		188.0657051325

		3/4/19 4:00		188.0657051325

		3/4/19 5:00		188.0657051325

		3/4/19 6:00		188.0657051325

		3/4/19 7:00		188.0657051325

		3/4/19 8:00		188.0657051325

		3/4/19 9:00		188.0657051325

		3/4/19 10:00		188.0657051325

		3/4/19 11:00		188.0657051325

		3/4/19 12:00		188.0657051325

		3/4/19 13:00		188.0657051325

		3/4/19 14:00		188.0657051325

		3/4/19 15:00		188.0657051325

		3/4/19 16:00		188.0657051325

		3/4/19 17:00		188.0657051325

		3/4/19 18:00		188.0657051325

		3/4/19 19:00		188.0657051325

		3/4/19 20:00		188.0657051325

		3/4/19 21:00		188.0657051325

		3/4/19 22:00		188.0657051325

		3/4/19 23:00		188.0657051325

		3/5/19 0:00		188.0657051325

		3/5/19 1:00		188.0657051325

		3/5/19 2:00		188.0657051325

		3/5/19 3:00		188.0657051325

		3/5/19 4:00		188.0657051325

		3/5/19 5:00		188.0657051325

		3/5/19 6:00		188.0657051325

		3/5/19 7:00		187.4055176954

		3/5/19 8:00		187.4681963525

		3/5/19 9:00		181.1363387425

		3/5/19 10:00		156.3708109664

		3/5/19 11:00		167.8027651966

		3/5/19 12:00		154.5574363414

		3/5/19 13:00		158.3378791298

		3/5/19 14:00		174.8210576748

		3/5/19 15:00		182.0928300164

		3/5/19 16:00		176.9987272163

		3/5/19 17:00		171.777282377

		3/5/19 18:00		181.2084925413

		3/5/19 19:00		185.8584827627

		3/5/19 20:00		180.2715833921

		3/5/19 21:00		178.4236829761

		3/5/19 22:00		175.9940177787

		3/5/19 23:00		171.1568142186

		3/6/19 0:00		175.7795386294

		3/6/19 1:00		170.7414838695

		3/6/19 2:00		176.0713749765

		3/6/19 3:00		180.628115333

		3/6/19 4:00		179.0177872465

		3/6/19 5:00		185.8743927744

		3/6/19 6:00		188.0657051325

		3/6/19 7:00		188.0657051325

		3/6/19 8:00		188.0657051325

		3/6/19 9:00		188.0657051325

		3/6/19 10:00		188.0657051325

		3/6/19 11:00		188.0657051325

		3/6/19 12:00		188.0657051325

		3/6/19 13:00		188.0657051325

		3/6/19 14:00		188.0657051325

		3/6/19 15:00		188.0657051325

		3/6/19 16:00		188.0657051325

		3/6/19 17:00		188.0657051325

		3/6/19 18:00		188.0657051325

		3/6/19 19:00		188.0657051325

		3/6/19 20:00		188.0657051325

		3/6/19 21:00		188.0657051325

		3/6/19 22:00		188.0657051325

		3/6/19 23:00		188.0657051325

		3/7/19 0:00		188.0657051325

		3/7/19 1:00		187.8167596596

		3/7/19 2:00		188.0657051325

		3/7/19 3:00		182.0781291754

		3/7/19 4:00		157.4754430087

		3/7/19 5:00		117.1142308914

		3/7/19 6:00		187.1039807259

		3/7/19 7:00		188.0657051325

		3/7/19 8:00		188.0657051325

		3/7/19 9:00		188.0657051325

		3/7/19 10:00		188.0657051325

		3/7/19 11:00		188.0657051325

		3/7/19 12:00		188.0657051325

		3/7/19 13:00		188.0657051325

		3/7/19 14:00		188.0657051325

		3/7/19 15:00		188.0657051325

		3/7/19 16:00		188.0657051325

		3/7/19 17:00		188.0657051325

		3/7/19 18:00		188.0657051325

		3/7/19 19:00		188.0657051325

		3/7/19 20:00		188.0657051325

		3/7/19 21:00		188.0657051325

		3/7/19 22:00		188.0657051325

		3/7/19 23:00		188.0657051325

		3/8/19 0:00		188.0657051325

		3/8/19 1:00		188.0657051325

		3/8/19 2:00		188.0657051325

		3/8/19 3:00		188.0657051325

		3/8/19 4:00		188.0657051325

		3/8/19 5:00		188.0657051325

		3/8/19 6:00		188.0657051325

		3/8/19 7:00		188.0657051325

		3/8/19 8:00		173.9180276084

		3/8/19 9:00		136.4547023491

		3/8/19 10:00		96.6269080035

		3/8/19 11:00		93.9040238415

		3/8/19 12:00		86.4953327287

		3/8/19 13:00		93.4587863375

		3/8/19 14:00		111.1243282717

		3/8/19 15:00		141.4857548207

		3/8/19 16:00		181.5187885657

		3/8/19 17:00		178.7466158266

		3/8/19 18:00		181.9395205385

		3/8/19 19:00		188.0657051325

		3/8/19 20:00		188.0657051325

		3/8/19 21:00		188.0657051325

		3/8/19 22:00		188.0657051325

		3/8/19 23:00		188.0657051325

		3/9/19 0:00		188.0657051325

		3/9/19 1:00		188.0657051325

		3/9/19 2:00		188.0657051325

		3/9/19 3:00		188.0657051325

		3/9/19 4:00		188.0657051325

		3/9/19 5:00		188.0657051325

		3/9/19 6:00		188.0657051325

		3/9/19 7:00		188.0657051325

		3/9/19 8:00		188.0657051325

		3/9/19 9:00		188.0657051325

		3/9/19 10:00		188.0657051325

		3/9/19 11:00		188.0657051325

		3/9/19 12:00		188.0657051325

		3/9/19 13:00		188.0657051325

		3/9/19 14:00		188.0657051325

		3/9/19 15:00		188.0657051325

		3/9/19 16:00		188.0657051325

		3/9/19 17:00		188.0657051325

		3/9/19 18:00		188.0657051325

		3/9/19 19:00		188.0657051325

		3/9/19 20:00		188.0657051325

		3/9/19 21:00		188.0657051325

		3/9/19 22:00		188.0657051325

		3/9/19 23:00		188.0657051325

		3/10/19 0:00		186.796868686

		3/10/19 1:00		130.5630671576

		3/10/19 2:00		101.5913049344

		3/10/19 3:00		57.4262966788

		3/10/19 4:00		24.552783093

		3/10/19 5:00		6.5457438197

		3/10/19 6:00		0

		3/10/19 7:00		2.5748251614

		3/10/19 8:00		12.1731883227

		3/10/19 9:00		34.9388343105

		3/10/19 10:00		44.5156405332

		3/10/19 11:00		30.3808835443

		3/10/19 12:00		57.8978658593

		3/10/19 13:00		110.1174160619

		3/10/19 14:00		164.5104383975

		3/10/19 15:00		186.1844781851

		3/10/19 16:00		187.9252232719

		3/10/19 17:00		188.0657051325

		3/10/19 18:00		188.0657051325

		3/10/19 19:00		188.0657051325

		3/10/19 20:00		188.0657051325

		3/10/19 21:00		188.0657051325

		3/10/19 22:00		188.0657051325

		3/10/19 23:00		188.0657051325

		3/11/19 0:00		188.0657051325

		3/11/19 1:00		188.0657051325

		3/11/19 2:00		188.0657051325

		3/11/19 3:00		188.0657051325

		3/11/19 4:00		188.0657051325

		3/11/19 5:00		188.0657051325

		3/11/19 6:00		188.0657051325

		3/11/19 7:00		188.0657051325

		3/11/19 8:00		188.0657051325

		3/11/19 9:00		188.0657051325

		3/11/19 10:00		188.0657051325

		3/11/19 11:00		188.0657051325

		3/11/19 12:00		188.0657051325

		3/11/19 13:00		188.0657051325

		3/11/19 14:00		188.0657051325

		3/11/19 15:00		188.0657051325

		3/11/19 16:00		188.0657051325

		3/11/19 17:00		188.0657051325

		3/11/19 18:00		188.0657051325

		3/11/19 19:00		160.693175367

		3/11/19 20:00		94.1681830619

		3/11/19 21:00		59.4899126708

		3/11/19 22:00		66.2038608219

		3/11/19 23:00		80.2152761941

		3/12/19 0:00		130.2459819364

		3/12/19 1:00		177.2062362889

		3/12/19 2:00		188.0657051325

		3/12/19 3:00		188.0657051325

		3/12/19 4:00		188.0657051325

		3/12/19 5:00		188.0657051325

		3/12/19 6:00		188.0657051325

		3/12/19 7:00		188.0657051325

		3/12/19 8:00		188.0657051325

		3/12/19 9:00		188.0657051325

		3/12/19 10:00		188.0657051325

		3/12/19 11:00		188.0657051325

		3/12/19 12:00		188.0657051325

		3/12/19 13:00		188.0657051325

		3/12/19 14:00		188.0657051325

		3/12/19 15:00		188.0657051325

		3/12/19 16:00		188.0657051325

		3/12/19 17:00		188.0657051325

		3/12/19 18:00		188.0657051325

		3/12/19 19:00		188.0657051325

		3/12/19 20:00		188.0657051325

		3/12/19 21:00		188.0657051325

		3/12/19 22:00		188.0657051325

		3/12/19 23:00		188.0657051325

		3/13/19 0:00		188.0657051325

		3/13/19 1:00		188.0657051325

		3/13/19 2:00		188.0657051325

		3/13/19 3:00		188.0657051325

		3/13/19 4:00		188.0657051325

		3/13/19 5:00		188.0657051325

		3/13/19 6:00		188.0657051325

		3/13/19 7:00		188.0657051325

		3/13/19 8:00		188.0657051325

		3/13/19 9:00		188.0657051325

		3/13/19 10:00		188.0657051325

		3/13/19 11:00		188.0657051325

		3/13/19 12:00		188.0657051325

		3/13/19 13:00		188.0657051325

		3/13/19 14:00		188.0657051325

		3/13/19 15:00		188.0657051325

		3/13/19 16:00		188.0657051325

		3/13/19 17:00		188.0657051325

		3/13/19 18:00		188.0657051325

		3/13/19 19:00		188.0657051325

		3/13/19 20:00		188.0657051325

		3/13/19 21:00		188.0657051325

		3/13/19 22:00		188.0657051325

		3/13/19 23:00		188.0657051325

		3/14/19 0:00		188.0657051325

		3/14/19 1:00		188.0657051325

		3/14/19 2:00		188.0657051325

		3/14/19 3:00		188.0657051325

		3/14/19 4:00		188.0657051325

		3/14/19 5:00		188.0657051325

		3/14/19 6:00		188.0657051325

		3/14/19 7:00		188.0657051325

		3/14/19 8:00		188.0657051325

		3/14/19 9:00		188.0657051325

		3/14/19 10:00		188.0657051325

		3/14/19 11:00		188.0657051325

		3/14/19 12:00		188.0657051325

		3/14/19 13:00		188.0657051325

		3/14/19 14:00		188.0657051325

		3/14/19 15:00		188.0657051325

		3/14/19 16:00		188.0657051325

		3/14/19 17:00		188.0657051325

		3/14/19 18:00		188.0657051325

		3/14/19 19:00		188.0657051325

		3/14/19 20:00		188.0657051325

		3/14/19 21:00		188.0657051325

		3/14/19 22:00		188.0657051325

		3/14/19 23:00		188.0657051325

		3/15/19 0:00		188.0657051325

		3/15/19 1:00		188.0657051325

		3/15/19 2:00		186.7624766968

		3/15/19 3:00		187.7397815665

		3/15/19 4:00		183.4076471649

		3/15/19 5:00		173.8819333643

		3/15/19 6:00		167.5510817447

		3/15/19 7:00		188.0657051325

		3/15/19 8:00		188.0657051325

		3/15/19 9:00		188.0657051325

		3/15/19 10:00		188.0657051325

		3/15/19 11:00		188.0657051325

		3/15/19 12:00		188.0657051325

		3/15/19 13:00		188.0657051325

		3/15/19 14:00		188.0657051325

		3/15/19 15:00		188.0657051325

		3/15/19 16:00		188.0657051325

		3/15/19 17:00		188.0657051325

		3/15/19 18:00		188.0657051325

		3/15/19 19:00		188.0657051325

		3/15/19 20:00		188.0657051325

		3/15/19 21:00		188.0657051325

		3/15/19 22:00		188.0657051325

		3/15/19 23:00		188.0657051325

		3/16/19 0:00		188.0657051325

		3/16/19 1:00		187.8666627334

		3/16/19 2:00		174.264234519

		3/16/19 3:00		129.3156885373

		3/16/19 4:00		49.0319331351

		3/16/19 5:00		6.4663944634

		3/16/19 6:00		63.2726548659

		3/16/19 7:00		177.5051096137

		3/16/19 8:00		188.0657051325

		3/16/19 9:00		188.0657051325

		3/16/19 10:00		188.0657051325

		3/16/19 11:00		188.0657051325

		3/16/19 12:00		188.0657051325

		3/16/19 13:00		188.0657051325

		3/16/19 14:00		188.0657051325

		3/16/19 15:00		188.0657051325

		3/16/19 16:00		188.0657051325

		3/16/19 17:00		188.0657051325

		3/16/19 18:00		188.0657051325

		3/16/19 19:00		188.0657051325

		3/16/19 20:00		188.0657051325

		3/16/19 21:00		188.0657051325

		3/16/19 22:00		188.0657051325

		3/16/19 23:00		188.0657051325

		3/17/19 0:00		188.0657051325

		3/17/19 1:00		188.0657051325

		3/17/19 2:00		188.0657051325

		3/17/19 3:00		188.0017627927

		3/17/19 4:00		180.6990054492

		3/17/19 5:00		185.0878891109

		3/17/19 6:00		188.0657051325

		3/17/19 7:00		187.9980287345

		3/17/19 8:00		188.0075757327

		3/17/19 9:00		188.0657051325

		3/17/19 10:00		188.0657051325

		3/17/19 11:00		188.0657051325

		3/17/19 12:00		188.0657051325

		3/17/19 13:00		188.0657051325

		3/17/19 14:00		188.0657051325

		3/17/19 15:00		188.0657051325

		3/17/19 16:00		188.0657051325

		3/17/19 17:00		188.0657051325

		3/17/19 18:00		188.0657051325

		3/17/19 19:00		188.0657051325

		3/17/19 20:00		188.0657051325

		3/17/19 21:00		188.0657051325

		3/17/19 22:00		188.0657051325

		3/17/19 23:00		188.0657051325

		3/18/19 0:00		188.0657051325

		3/18/19 1:00		188.0657051325

		3/18/19 2:00		188.0657051325

		3/18/19 3:00		188.0657051325

		3/18/19 4:00		188.0657051325

		3/18/19 5:00		188.0657051325

		3/18/19 6:00		188.0657051325

		3/18/19 7:00		188.0657051325

		3/18/19 8:00		185.2833114311

		3/18/19 9:00		178.7434690091

		3/18/19 10:00		162.5689015784

		3/18/19 11:00		145.2946750681

		3/18/19 12:00		128.1678013829

		3/18/19 13:00		115.1173819414

		3/18/19 14:00		107.4455797215

		3/18/19 15:00		104.5512262192

		3/18/19 16:00		95.0492250509

		3/18/19 17:00		71.7538309267

		3/18/19 18:00		44.0867466576

		3/18/19 19:00		30.2314208649

		3/18/19 20:00		23.7996381724

		3/18/19 21:00		15.0247822746

		3/18/19 22:00		2.9445655589

		3/18/19 23:00		1.279622696

		3/19/19 0:00		0.3825327556

		3/19/19 1:00		0

		3/19/19 2:00		0

		3/19/19 3:00		0

		3/19/19 4:00		0

		3/19/19 5:00		0

		3/19/19 6:00		2.1734508239

		3/19/19 7:00		7.6729095528

		3/19/19 8:00		14.2201757384

		3/19/19 9:00		18.0761421459

		3/19/19 10:00		19.6833506708

		3/19/19 11:00		24.7048437551

		3/19/19 12:00		25.9775530171

		3/19/19 13:00		31.8021064848

		3/19/19 14:00		32.0992948995

		3/19/19 15:00		30.3334545628

		3/19/19 16:00		37.8057312109

		3/19/19 17:00		50.1697380846

		3/19/19 18:00		58.238584423

		3/19/19 19:00		63.7443826263

		3/19/19 20:00		67.2844630722

		3/19/19 21:00		74.6563364207

		3/19/19 22:00		93.6168928537

		3/19/19 23:00		113.946062147

		3/20/19 0:00		126.0592230683

		3/20/19 1:00		128.1653161405

		3/20/19 2:00		131.7085830487

		3/20/19 3:00		129.0702367751

		3/20/19 4:00		120.9253068328

		3/20/19 5:00		104.9082091213

		3/20/19 6:00		82.151807839

		3/20/19 7:00		75.7803870522

		3/20/19 8:00		89.0666641794

		3/20/19 9:00		92.911093908

		3/20/19 10:00		84.5132093977

		3/20/19 11:00		72.6099213789

		3/20/19 12:00		67.4360207391

		3/20/19 13:00		73.6078143638

		3/20/19 14:00		81.4648972316

		3/20/19 15:00		79.6237364561

		3/20/19 16:00		78.0348934517

		3/20/19 17:00		83.389381769

		3/20/19 18:00		89.2386241258

		3/20/19 19:00		93.3504342266

		3/20/19 20:00		92.3078266999

		3/20/19 21:00		93.825442606

		3/20/19 22:00		104.7899309074

		3/20/19 23:00		114.6348682784

		3/21/19 0:00		121.191373966

		3/21/19 1:00		119.1699401949

		3/21/19 2:00		110.3934786768

		3/21/19 3:00		103.1674144783

		3/21/19 4:00		100.2364637367

		3/21/19 5:00		106.4199699647

		3/21/19 6:00		115.0970292181

		3/21/19 7:00		114.8863411165

		3/21/19 8:00		104.2932119652

		3/21/19 9:00		93.0064945112

		3/21/19 10:00		98.0800860081

		3/21/19 11:00		92.9333173772

		3/21/19 12:00		85.736156821

		3/21/19 13:00		77.2354581029

		3/21/19 14:00		64.8799426808

		3/21/19 15:00		52.0802849462

		3/21/19 16:00		38.2948655797

		3/21/19 17:00		23.2392727409

		3/21/19 18:00		11.886878233

		3/21/19 19:00		4.8387801901

		3/21/19 20:00		1.3422712726

		3/21/19 21:00		0

		3/21/19 22:00		1.0491982509

		3/21/19 23:00		1.1650224427

		3/22/19 0:00		0.2083894133

		3/22/19 1:00		0.3679022844

		3/22/19 2:00		2.2620743716

		3/22/19 3:00		13.8528063564

		3/22/19 4:00		23.6473460829

		3/22/19 5:00		14.4620039527

		3/22/19 6:00		10.2776941509

		3/22/19 7:00		13.7872051235

		3/22/19 8:00		17.7790503657

		3/22/19 9:00		22.2709476988

		3/22/19 10:00		26.0658918645

		3/22/19 11:00		25.0896772307

		3/22/19 12:00		24.018681446

		3/22/19 13:00		23.8328383356

		3/22/19 14:00		26.8056590941

		3/22/19 15:00		31.98991202

		3/22/19 16:00		31.882313163

		3/22/19 17:00		35.4531605636

		3/22/19 18:00		42.933101075

		3/22/19 19:00		46.5834787119

		3/22/19 20:00		56.662645848

		3/22/19 21:00		43.5488812187

		3/22/19 22:00		45.6754955052

		3/22/19 23:00		38.3416441363

		3/23/19 0:00		33.4876583756

		3/23/19 1:00		35.4458485491

		3/23/19 2:00		37.1622293398

		3/23/19 3:00		53.2817671099

		3/23/19 4:00		69.1886122309

		3/23/19 5:00		66.0774752168

		3/23/19 6:00		54.1324410715

		3/23/19 7:00		59.1428806498

		3/23/19 8:00		87.2513940305

		3/23/19 9:00		93.2878992823

		3/23/19 10:00		55.2421204107

		3/23/19 11:00		55.8820344144

		3/23/19 12:00		62.357384423

		3/23/19 13:00		65.7509247652

		3/23/19 14:00		63.8783379379

		3/23/19 15:00		58.1643789983

		3/23/19 16:00		53.8602314496

		3/23/19 17:00		44.8118948139

		3/23/19 18:00		33.809605058

		3/23/19 19:00		26.1357697958

		3/23/19 20:00		22.9243992121

		3/23/19 21:00		18.6818153066

		3/23/19 22:00		7.0641032026

		3/23/19 23:00		4.1506482705

		3/24/19 0:00		2.2846612114

		3/24/19 1:00		0

		3/24/19 2:00		0

		3/24/19 3:00		0

		3/24/19 4:00		0

		3/24/19 5:00		0

		3/24/19 6:00		0

		3/24/19 7:00		0

		3/24/19 8:00		0

		3/24/19 9:00		0.4943273113

		3/24/19 10:00		4.969420441

		3/24/19 11:00		14.8111294746

		3/24/19 12:00		14.7651014463

		3/24/19 13:00		22.7587626343

		3/24/19 14:00		37.1766105434

		3/24/19 15:00		68.6179554673

		3/24/19 16:00		85.4965625993

		3/24/19 17:00		68.5850997196

		3/24/19 18:00		69.1199818764

		3/24/19 19:00		125.3395335252

		3/24/19 20:00		173.1174425562

		3/24/19 21:00		188.0657051325

		3/24/19 22:00		188.0657051325

		3/24/19 23:00		188.0657051325

		3/25/19 0:00		188.0657051325

		3/25/19 1:00		188.0657051325

		3/25/19 2:00		188.0657051325

		3/25/19 3:00		188.0657051325

		3/25/19 4:00		188.0657051325

		3/25/19 5:00		188.0657051325

		3/25/19 6:00		188.0657051325

		3/25/19 7:00		188.0657051325

		3/25/19 8:00		188.0657051325

		3/25/19 9:00		188.0657051325

		3/25/19 10:00		188.0657051325

		3/25/19 11:00		188.0657051325

		3/25/19 12:00		188.0657051325

		3/25/19 13:00		188.0657051325

		3/25/19 14:00		188.0657051325

		3/25/19 15:00		188.0657051325

		3/25/19 16:00		188.0657051325

		3/25/19 17:00		188.0657051325

		3/25/19 18:00		188.0657051325

		3/25/19 19:00		188.0657051325

		3/25/19 20:00		186.4667006332

		3/25/19 21:00		170.0738877834

		3/25/19 22:00		136.1214618131

		3/25/19 23:00		117.7483393885

		3/26/19 0:00		80.0344952475

		3/26/19 1:00		68.8352023294

		3/26/19 2:00		75.3450558287

		3/26/19 3:00		76.1077328806

		3/26/19 4:00		100.9801632492

		3/26/19 5:00		127.4623121634

		3/26/19 6:00		130.5476799635

		3/26/19 7:00		120.957493572

		3/26/19 8:00		97.6161608684

		3/26/19 9:00		83.7892183782

		3/26/19 10:00		59.0173003327

		3/26/19 11:00		48.5304691887

		3/26/19 12:00		43.8487778786

		3/26/19 13:00		51.3679074176

		3/26/19 14:00		56.8299128241

		3/26/19 15:00		50.0592996585

		3/26/19 16:00		51.4966345521

		3/26/19 17:00		57.8460350501

		3/26/19 18:00		50.9435578436

		3/26/19 19:00		43.5961974599

		3/26/19 20:00		36.2682184983

		3/26/19 21:00		24.5249622532

		3/26/19 22:00		17.0881455301

		3/26/19 23:00		22.8218451743

		3/27/19 0:00		25.1761081652

		3/27/19 1:00		21.3659004481

		3/27/19 2:00		15.5739990522

		3/27/19 3:00		13.1295465383

		3/27/19 4:00		15.2255487333

		3/27/19 5:00		17.6259638906

		3/27/19 6:00		20.6162185135

		3/27/19 7:00		23.6143228353

		3/27/19 8:00		29.7907549186

		3/27/19 9:00		33.6824686769

		3/27/19 10:00		23.3638188205

		3/27/19 11:00		18.3217574434

		3/27/19 12:00		25.2636293356

		3/27/19 13:00		33.6412825352

		3/27/19 14:00		43.9564733702

		3/27/19 15:00		53.0967515876

		3/27/19 16:00		61.5046860914

		3/27/19 17:00		52.8450929138

		3/27/19 18:00		35.3907965882

		3/27/19 19:00		27.0527561215

		3/27/19 20:00		23.8643263327

		3/27/19 21:00		19.8790926283

		3/27/19 22:00		24.9022458447

		3/27/19 23:00		30.4002612498

		3/28/19 0:00		33.4725288736

		3/28/19 1:00		34.4266563178

		3/28/19 2:00		32.8182634001

		3/28/19 3:00		25.9843585674

		3/28/19 4:00		22.5115119827

		3/28/19 5:00		19.8192944241

		3/28/19 6:00		13.5591441118

		3/28/19 7:00		8.5712340121

		3/28/19 8:00		7.4407435548

		3/28/19 9:00		4.225508828

		3/28/19 10:00		0

		3/28/19 11:00		0

		3/28/19 12:00		0

		3/28/19 13:00		0

		3/28/19 14:00		0

		3/28/19 15:00		0

		3/28/19 16:00		0

		3/28/19 17:00		0

		3/28/19 18:00		0

		3/28/19 19:00		0

		3/28/19 20:00		0

		3/28/19 21:00		0

		3/28/19 22:00		0

		3/28/19 23:00		0

		3/29/19 0:00		4.1267896952

		3/29/19 1:00		11.1880634877

		3/29/19 2:00		12.7252164224

		3/29/19 3:00		14.4536745498

		3/29/19 4:00		14.1010496182

		3/29/19 5:00		14.8768885439

		3/29/19 6:00		14.7851503903

		3/29/19 7:00		16.0141283051

		3/29/19 8:00		18.461044009

		3/29/19 9:00		17.7795122293

		3/29/19 10:00		13.9068562914

		3/29/19 11:00		7.1505561896

		3/29/19 12:00		3.6257137736

		3/29/19 13:00		1.7668029654

		3/29/19 14:00		0

		3/29/19 15:00		0

		3/29/19 16:00		0

		3/29/19 17:00		0

		3/29/19 18:00		0

		3/29/19 19:00		0

		3/29/19 20:00		0.6945312826

		3/29/19 21:00		4.8997553535

		3/29/19 22:00		12.4437502016

		3/29/19 23:00		14.5725251376

		3/30/19 0:00		14.3743435293

		3/30/19 1:00		17.0201727862

		3/30/19 2:00		16.0117595197

		3/30/19 3:00		10.9455033286

		3/30/19 4:00		5.1497474529

		3/30/19 5:00		1.2285648641

		3/30/19 6:00		0.3484412502

		3/30/19 7:00		0.2380727627

		3/30/19 8:00		0.1730854912

		3/30/19 9:00		0

		3/30/19 10:00		0

		3/30/19 11:00		0

		3/30/19 12:00		3.2174550915

		3/30/19 13:00		7.1323254619

		3/30/19 14:00		4.6691337739

		3/30/19 15:00		2.3950583821

		3/30/19 16:00		1.91773449

		3/30/19 17:00		2.7785216292

		3/30/19 18:00		4.7361803128

		3/30/19 19:00		8.5223349465

		3/30/19 20:00		14.7264424221

		3/30/19 21:00		25.5686253265

		3/30/19 22:00		44.9352649253

		3/30/19 23:00		54.5735555013

		3/31/19 0:00		62.1235857966

		3/31/19 1:00		69.6410576813

		3/31/19 2:00		81.3969482746

		3/31/19 3:00		100.3126365418

		3/31/19 4:00		122.9691969871

		3/31/19 5:00		130.4936885048

		3/31/19 6:00		121.6240985345

		3/31/19 7:00		113.9652032218

		3/31/19 8:00		106.2023439979

		3/31/19 9:00		114.753059769

		3/31/19 10:00		93.4087048614

		3/31/19 11:00		92.9536131109

		3/31/19 12:00		94.2813148664

		3/31/19 13:00		100.6156676302

		3/31/19 14:00		114.6555332057

		3/31/19 15:00		136.2698825738

		3/31/19 16:00		158.1419562922

		3/31/19 17:00		171.2967856505

		3/31/19 18:00		177.2267029915

		3/31/19 19:00		178.5540900652

		3/31/19 20:00		175.6243038938

		3/31/19 21:00		170.2954856781

		3/31/19 22:00		146.2333756733

		3/31/19 23:00		144.1036492586

		4/1/19 0:00		147.2927257555

		4/1/19 1:00		147.3195480382

		4/1/19 2:00		144.8370410856

		4/1/19 3:00		145.6176475635

		4/1/19 4:00		139.5551352281

		4/1/19 5:00		127.2020183251

		4/1/19 6:00		120.8776536095

		4/1/19 7:00		115.1309553792

		4/1/19 8:00		101.6512728685

		4/1/19 9:00		83.5389670999

		4/1/19 10:00		55.6295283299

		4/1/19 11:00		42.1167868911

		4/1/19 12:00		38.0227798482

		4/1/19 13:00		39.7437371522

		4/1/19 14:00		36.9496209363

		4/1/19 15:00		31.1479649017

		4/1/19 16:00		26.8725277263

		4/1/19 17:00		25.7737507468

		4/1/19 18:00		29.0569403774

		4/1/19 19:00		42.0597353383

		4/1/19 20:00		58.6954750629

		4/1/19 21:00		77.5652222729

		4/1/19 22:00		64.8469258755

		4/1/19 23:00		62.6870024022

		4/2/19 0:00		62.6676457581

		4/2/19 1:00		67.4715822542

		4/2/19 2:00		84.7464529948

		4/2/19 3:00		103.8523601832

		4/2/19 4:00		120.5859015079

		4/2/19 5:00		126.9983919793

		4/2/19 6:00		143.1793868466

		4/2/19 7:00		163.1187026233

		4/2/19 8:00		170.786902109

		4/2/19 9:00		164.6448595372

		4/2/19 10:00		119.1512872485

		4/2/19 11:00		117.3398725704

		4/2/19 12:00		102.6119268616

		4/2/19 13:00		100.9125834858

		4/2/19 14:00		93.5740118907

		4/2/19 15:00		78.0448393771

		4/2/19 16:00		70.4377426621

		4/2/19 17:00		59.613376939

		4/2/19 18:00		51.9837272062

		4/2/19 19:00		71.192946642

		4/2/19 20:00		109.4271405898

		4/2/19 21:00		150.2492598753

		4/2/19 22:00		92.6739527173

		4/2/19 23:00		77.532056799

		4/3/19 0:00		57.3410327924

		4/3/19 1:00		33.668791171

		4/3/19 2:00		20.9857936411

		4/3/19 3:00		17.1451425712

		4/3/19 4:00		16.4992050138

		4/3/19 5:00		16.6995616428

		4/3/19 6:00		18.1234534314

		4/3/19 7:00		32.2619358062

		4/3/19 8:00		51.0292479132

		4/3/19 9:00		33.378912293

		4/3/19 10:00		52.9635470522

		4/3/19 11:00		68.2348663693

		4/3/19 12:00		49.2323507182

		4/3/19 13:00		29.4184963238

		4/3/19 14:00		17.7806931531

		4/3/19 15:00		9.8086875205

		4/3/19 16:00		0.8835099612

		4/3/19 17:00		0

		4/3/19 18:00		0

		4/3/19 19:00		5.0780396597

		4/3/19 20:00		13.9391525498

		4/3/19 21:00		19.818465597

		4/3/19 22:00		10.0864172053

		4/3/19 23:00		34.2158220255

		4/4/19 0:00		46.5791574129

		4/4/19 1:00		47.120913012

		4/4/19 2:00		33.6149136916

		4/4/19 3:00		22.2267968587

		4/4/19 4:00		16.6043508399

		4/4/19 5:00		20.2031330594

		4/4/19 6:00		24.5392839894

		4/4/19 7:00		21.1459245272

		4/4/19 8:00		15.7762851511

		4/4/19 9:00		14.4589255227

		4/4/19 10:00		17.0357621695

		4/4/19 11:00		10.9315800241

		4/4/19 12:00		3.740114712

		4/4/19 13:00		1.9577682027

		4/4/19 14:00		3.4399891025

		4/4/19 15:00		8.057810177

		4/4/19 16:00		16.6834920602

		4/4/19 17:00		33.1432553099

		4/4/19 18:00		46.4466392306

		4/4/19 19:00		57.249034221

		4/4/19 20:00		56.7320220229

		4/4/19 21:00		72.9435063303

		4/4/19 22:00		69.5075112082

		4/4/19 23:00		59.3295637375

		4/5/19 0:00		47.6760661244

		4/5/19 1:00		40.6744294785

		4/5/19 2:00		29.5420621822

		4/5/19 3:00		26.318397949

		4/5/19 4:00		29.0245717669

		4/5/19 5:00		25.4777244246

		4/5/19 6:00		19.5089141542

		4/5/19 7:00		14.7783287342

		4/5/19 8:00		12.4099479308

		4/5/19 9:00		13.7113861495

		4/5/19 10:00		13.2282773168

		4/5/19 11:00		6.5867371878

		4/5/19 12:00		3.3063026331

		4/5/19 13:00		10.2778497573

		4/5/19 14:00		35.8955461094

		4/5/19 15:00		51.1746655694

		4/5/19 16:00		50.0203485006

		4/5/19 17:00		55.1364344223

		4/5/19 18:00		56.4866545062

		4/5/19 19:00		49.3283732515

		4/5/19 20:00		33.1806107588

		4/5/19 21:00		22.2996707089

		4/5/19 22:00		18.0537836361

		4/5/19 23:00		18.0321213907

		4/6/19 0:00		22.9479606981

		4/6/19 1:00		25.8603625614

		4/6/19 2:00		36.8448368703

		4/6/19 3:00		45.9848648291

		4/6/19 4:00		53.6937994951

		4/6/19 5:00		61.7580618868

		4/6/19 6:00		76.1347211765

		4/6/19 7:00		46.768092829

		4/6/19 8:00		32.2966870778

		4/6/19 9:00		41.7784321573

		4/6/19 10:00		45.1622322322

		4/6/19 11:00		49.9712556703

		4/6/19 12:00		37.3552655298

		4/6/19 13:00		27.6050250642

		4/6/19 14:00		25.7458060166

		4/6/19 15:00		30.2292815246

		4/6/19 16:00		32.1752744355

		4/6/19 17:00		28.0440308786

		4/6/19 18:00		28.8147013424

		4/6/19 19:00		33.7407145337

		4/6/19 20:00		32.7915228851

		4/6/19 21:00		32.8839327728

		4/6/19 22:00		97.4522414122

		4/6/19 23:00		104.4387138669

		4/7/19 0:00		96.7976166564

		4/7/19 1:00		82.2226161876

		4/7/19 2:00		57.6006824003

		4/7/19 3:00		47.2074331476

		4/7/19 4:00		56.6125148157

		4/7/19 5:00		65.0168837523

		4/7/19 6:00		66.1714907247

		4/7/19 7:00		68.9512207814

		4/7/19 8:00		76.542053158

		4/7/19 9:00		89.5164013846

		4/7/19 10:00		73.8838001667

		4/7/19 11:00		100.8267323587

		4/7/19 12:00		103.3445332231

		4/7/19 13:00		75.0890857672

		4/7/19 14:00		59.7796577472

		4/7/19 15:00		77.9600314076

		4/7/19 16:00		111.8651906929

		4/7/19 17:00		124.0575547797

		4/7/19 18:00		130.2396263563

		4/7/19 19:00		136.8404476584

		4/7/19 20:00		140.7835090531

		4/7/19 21:00		144.4425788441

		4/7/19 22:00		161.1602919247

		4/7/19 23:00		154.5988553971

		4/8/19 0:00		137.7151142448

		4/8/19 1:00		117.5883794712

		4/8/19 2:00		104.3619761213

		4/8/19 3:00		88.1151756019

		4/8/19 4:00		70.3903743869

		4/8/19 5:00		55.2211135458

		4/8/19 6:00		49.3749015494

		4/8/19 7:00		45.0641258616

		4/8/19 8:00		34.6199229441

		4/8/19 9:00		26.0017587335

		4/8/19 10:00		37.8915674712

		4/8/19 11:00		57.7081970118

		4/8/19 12:00		78.7353923638

		4/8/19 13:00		112.0904755674

		4/8/19 14:00		136.6140849369

		4/8/19 15:00		156.4066276959

		4/8/19 16:00		175.9996671833

		4/8/19 17:00		184.8428288426

		4/8/19 18:00		184.4962477828

		4/8/19 19:00		181.8638631177

		4/8/19 20:00		178.7667108578

		4/8/19 21:00		177.6734271809

		4/8/19 22:00		174.8424709004

		4/8/19 23:00		166.2443595983

		4/9/19 0:00		166.5129714414

		4/9/19 1:00		176.103338713

		4/9/19 2:00		178.7157671042

		4/9/19 3:00		170.3880244118

		4/9/19 4:00		167.1275845371

		4/9/19 5:00		173.0619520231

		4/9/19 6:00		181.1568797793

		4/9/19 7:00		186.6797575202

		4/9/19 8:00		187.7758262544

		4/9/19 9:00		187.7999725034

		4/9/19 10:00		183.8417692177

		4/9/19 11:00		186.1127208357

		4/9/19 12:00		187.080404373

		4/9/19 13:00		186.976931068

		4/9/19 14:00		184.992097014

		4/9/19 15:00		187.1426221576

		4/9/19 16:00		188.0657051325

		4/9/19 17:00		188.0657051325

		4/9/19 18:00		188.0657051325

		4/9/19 19:00		188.0657051325

		4/9/19 20:00		188.0657051325

		4/9/19 21:00		188.0657051325

		4/9/19 22:00		188.0160993958

		4/9/19 23:00		184.470022652

		4/10/19 0:00		177.7025166589

		4/10/19 1:00		176.0351494086

		4/10/19 2:00		173.3026117026

		4/10/19 3:00		176.3119305881

		4/10/19 4:00		182.1508033142

		4/10/19 5:00		183.5104019053

		4/10/19 6:00		181.0200700317

		4/10/19 7:00		184.0462281073

		4/10/19 8:00		185.2650375895

		4/10/19 9:00		182.5796203778

		4/10/19 10:00		162.6136260313

		4/10/19 11:00		157.8595034078

		4/10/19 12:00		158.1166752067

		4/10/19 13:00		169.7925449575

		4/10/19 14:00		179.519171903

		4/10/19 15:00		185.2987234032

		4/10/19 16:00		187.8463694774

		4/10/19 17:00		188.0657051325

		4/10/19 18:00		188.0657051325

		4/10/19 19:00		186.931909278

		4/10/19 20:00		182.1888624609

		4/10/19 21:00		166.3232282596

		4/10/19 22:00		143.4196252986

		4/10/19 23:00		125.3668042913

		4/11/19 0:00		114.196226702

		4/11/19 1:00		103.5909141637

		4/11/19 2:00		99.3611479643

		4/11/19 3:00		94.5695707795

		4/11/19 4:00		87.9487907257

		4/11/19 5:00		84.5674065146

		4/11/19 6:00		77.4097694901

		4/11/19 7:00		70.8557416115

		4/11/19 8:00		68.2707549553

		4/11/19 9:00		62.7552858633

		4/11/19 10:00		57.9199357043

		4/11/19 11:00		53.6676164871

		4/11/19 12:00		47.2914928188

		4/11/19 13:00		46.9151953953

		4/11/19 14:00		45.006915729

		4/11/19 15:00		46.80861244

		4/11/19 16:00		56.5458964422

		4/11/19 17:00		71.3269044314

		4/11/19 18:00		83.097166317

		4/11/19 19:00		100.4206888378

		4/11/19 20:00		104.496280804

		4/11/19 21:00		97.1885504978

		4/11/19 22:00		89.7676512199

		4/11/19 23:00		76.6187041803

		4/12/19 0:00		61.6307966596

		4/12/19 1:00		47.5623297345

		4/12/19 2:00		37.2195162845

		4/12/19 3:00		29.9024471161

		4/12/19 4:00		23.0724012231

		4/12/19 5:00		22.268870056

		4/12/19 6:00		26.3349472355

		4/12/19 7:00		29.1522421159

		4/12/19 8:00		26.976484204

		4/12/19 9:00		23.2837880668

		4/12/19 10:00		16.9822588392

		4/12/19 11:00		20.3779796534

		4/12/19 12:00		29.1739762178

		4/12/19 13:00		39.271164459

		4/12/19 14:00		48.6637728365

		4/12/19 15:00		61.3817793302

		4/12/19 16:00		77.0719772189

		4/12/19 17:00		87.3622313838

		4/12/19 18:00		94.7288071766

		4/12/19 19:00		114.0771134665

		4/12/19 20:00		116.6350251034

		4/12/19 21:00		107.9553294613

		4/12/19 22:00		70.2176141082

		4/12/19 23:00		73.893889805

		4/13/19 0:00		68.139143651

		4/13/19 1:00		62.8924623267

		4/13/19 2:00		45.2230624438

		4/13/19 3:00		27.5730018604

		4/13/19 4:00		21.5700436649

		4/13/19 5:00		27.358341831

		4/13/19 6:00		34.0648540771

		4/13/19 7:00		36.6166826929

		4/13/19 8:00		39.3603085943

		4/13/19 9:00		42.2729062044

		4/13/19 10:00		28.6158680703

		4/13/19 11:00		39.1964585168

		4/13/19 12:00		70.3009353923

		4/13/19 13:00		91.8241187329

		4/13/19 14:00		95.3792320462

		4/13/19 15:00		109.0139832792

		4/13/19 16:00		127.8988277796

		4/13/19 17:00		131.2492592004

		4/13/19 18:00		137.8608986167

		4/13/19 19:00		156.6145431292

		4/13/19 20:00		154.476389686

		4/13/19 21:00		144.6713400847

		4/13/19 22:00		119.9203991704

		4/13/19 23:00		105.3002381543

		4/14/19 0:00		81.1697530093

		4/14/19 1:00		64.5929628393

		4/14/19 2:00		55.186805802

		4/14/19 3:00		48.4185564661

		4/14/19 4:00		35.5982288487

		4/14/19 5:00		26.9332885593

		4/14/19 6:00		29.7803035201

		4/14/19 7:00		42.5623861552

		4/14/19 8:00		59.1875852802

		4/14/19 9:00		66.3353903584

		4/14/19 10:00		57.5896140274

		4/14/19 11:00		44.0649766274

		4/14/19 12:00		37.732955482

		4/14/19 13:00		41.9882084251

		4/14/19 14:00		45.8599138755

		4/14/19 15:00		54.2275938938

		4/14/19 16:00		63.5863430109

		4/14/19 17:00		64.7686097656

		4/14/19 18:00		68.555331322

		4/14/19 19:00		85.4661202376

		4/14/19 20:00		91.1284639374

		4/14/19 21:00		100.3010949073

		4/14/19 22:00		94.1574863603

		4/14/19 23:00		64.7089639467

		4/15/19 0:00		46.2951856316

		4/15/19 1:00		40.8693289809

		4/15/19 2:00		42.5936635386

		4/15/19 3:00		49.1209732025

		4/15/19 4:00		55.5748827296

		4/15/19 5:00		56.2660130458

		4/15/19 6:00		63.8491245695

		4/15/19 7:00		84.7167118531

		4/15/19 8:00		96.7250341966

		4/15/19 9:00		84.0049934217

		4/15/19 10:00		61.7911827601

		4/15/19 11:00		46.6543613947

		4/15/19 12:00		53.2130425987

		4/15/19 13:00		83.8784095919

		4/15/19 14:00		102.1837465949

		4/15/19 15:00		135.7030242915

		4/15/19 16:00		160.2485325372

		4/15/19 17:00		174.7796336635

		4/15/19 18:00		183.8001965378

		4/15/19 19:00		188.0657051325

		4/15/19 20:00		187.9266604011

		4/15/19 21:00		188.0657051325

		4/15/19 22:00		188.0657051325

		4/15/19 23:00		188.0657051325

		4/16/19 0:00		187.6690822416

		4/16/19 1:00		185.4964897307

		4/16/19 2:00		186.8381118173

		4/16/19 3:00		187.4389433392

		4/16/19 4:00		184.8490877882

		4/16/19 5:00		179.4598283768

		4/16/19 6:00		180.0397744464

		4/16/19 7:00		181.0675547639

		4/16/19 8:00		178.2697689128

		4/16/19 9:00		170.071025914

		4/16/19 10:00		165.0948693014

		4/16/19 11:00		165.1840555595

		4/16/19 12:00		169.5669776127

		4/16/19 13:00		169.2160579093

		4/16/19 14:00		167.9040307737

		4/16/19 15:00		164.6658961358

		4/16/19 16:00		154.7978977962

		4/16/19 17:00		148.0666917053

		4/16/19 18:00		147.7721694132

		4/16/19 19:00		157.1947221128

		4/16/19 20:00		166.2458314168

		4/16/19 21:00		167.8410721242

		4/16/19 22:00		175.3088788047

		4/16/19 23:00		132.6272803016

		4/17/19 0:00		81.021431361

		4/17/19 1:00		56.5466868633

		4/17/19 2:00		60.4615830029

		4/17/19 3:00		63.9692487511

		4/17/19 4:00		54.6267862726

		4/17/19 5:00		38.9451987702

		4/17/19 6:00		34.1123982767

		4/17/19 7:00		39.8556622637

		4/17/19 8:00		40.728539872

		4/17/19 9:00		34.9389061669

		4/17/19 10:00		25.4114207328

		4/17/19 11:00		30.0618569598

		4/17/19 12:00		36.2083868437

		4/17/19 13:00		47.793752142

		4/17/19 14:00		39.4543637472

		4/17/19 15:00		45.2434473787

		4/17/19 16:00		47.7330507764

		4/17/19 17:00		43.085060147

		4/17/19 18:00		44.2410001807

		4/17/19 19:00		42.1623240654

		4/17/19 20:00		45.2591542101

		4/17/19 21:00		48.9646953094

		4/17/19 22:00		71.5416809178

		4/17/19 23:00		106.7093557588

		4/18/19 0:00		134.2830018495

		4/18/19 1:00		136.5333480076

		4/18/19 2:00		127.693006095

		4/18/19 3:00		132.6190861872

		4/18/19 4:00		159.5323813054

		4/18/19 5:00		168.7209198093

		4/18/19 6:00		170.0704361954

		4/18/19 7:00		173.6848087894

		4/18/19 8:00		170.2243899037

		4/18/19 9:00		157.6773348882

		4/18/19 10:00		153.8641106864

		4/18/19 11:00		154.4993218085

		4/18/19 12:00		149.0532784477

		4/18/19 13:00		144.2766746629

		4/18/19 14:00		148.0668899301

		4/18/19 15:00		153.7260298228

		4/18/19 16:00		160.5525597048

		4/18/19 17:00		169.3206511839

		4/18/19 18:00		175.9426775757

		4/18/19 19:00		183.7545156506

		4/18/19 20:00		187.1636736231

		4/18/19 21:00		187.1263330411

		4/18/19 22:00		186.5210885414

		4/18/19 23:00		185.5321206245

		4/19/19 0:00		181.8084370075

		4/19/19 1:00		179.79064066

		4/19/19 2:00		181.5055149428

		4/19/19 3:00		179.9834711919

		4/19/19 4:00		168.1525847528

		4/19/19 5:00		158.7390413668

		4/19/19 6:00		145.3277934636

		4/19/19 7:00		126.3491217688

		4/19/19 8:00		112.7465547972

		4/19/19 9:00		100.8145415383

		4/19/19 10:00		99.3832054202

		4/19/19 11:00		94.4361903196

		4/19/19 12:00		96.8702164609

		4/19/19 13:00		102.3037790976

		4/19/19 14:00		111.0204089611

		4/19/19 15:00		120.6656572248

		4/19/19 16:00		130.618619636

		4/19/19 17:00		144.6610670885

		4/19/19 18:00		156.9163254018

		4/19/19 19:00		168.8155919366

		4/19/19 20:00		171.0005388032

		4/19/19 21:00		167.0697177851

		4/19/19 22:00		165.3102107283

		4/19/19 23:00		132.4778436392

		4/20/19 0:00		97.9582719607

		4/20/19 1:00		74.5978180049

		4/20/19 2:00		69.9621024413

		4/20/19 3:00		68.8516351588

		4/20/19 4:00		58.4832185082

		4/20/19 5:00		47.1545517473

		4/20/19 6:00		39.023646204

		4/20/19 7:00		37.0724360185

		4/20/19 8:00		38.4790708583

		4/20/19 9:00		33.7919382797

		4/20/19 10:00		59.7642755088

		4/20/19 11:00		58.7961657883

		4/20/19 12:00		60.4442135616

		4/20/19 13:00		70.4963279787

		4/20/19 14:00		88.1068749416

		4/20/19 15:00		114.9967027306

		4/20/19 16:00		144.0264407293

		4/20/19 17:00		166.1373826713

		4/20/19 18:00		173.3890575039

		4/20/19 19:00		176.5943661278

		4/20/19 20:00		175.9369934818

		4/20/19 21:00		166.4512070958

		4/20/19 22:00		167.4184446275

		4/20/19 23:00		153.5882710743

		4/21/19 0:00		133.8117721288

		4/21/19 1:00		104.2109412721

		4/21/19 2:00		79.8382279945

		4/21/19 3:00		66.3216186959

		4/21/19 4:00		61.3428777285

		4/21/19 5:00		51.7773356255

		4/21/19 6:00		40.6276856112

		4/21/19 7:00		37.3301752356

		4/21/19 8:00		35.7872683328

		4/21/19 9:00		30.352566895

		4/21/19 10:00		32.7751197893

		4/21/19 11:00		28.9841240124

		4/21/19 12:00		29.9800506081

		4/21/19 13:00		35.4683024545

		4/21/19 14:00		39.7400105274

		4/21/19 15:00		42.0924696733

		4/21/19 16:00		44.971832431

		4/21/19 17:00		53.772323741

		4/21/19 18:00		65.6440320838

		4/21/19 19:00		81.6128719866

		4/21/19 20:00		92.304412279

		4/21/19 21:00		96.0987258423

		4/21/19 22:00		114.7158356439

		4/21/19 23:00		113.6346758866

		4/22/19 0:00		107.5098293095

		4/22/19 1:00		97.9123532038

		4/22/19 2:00		89.3003785602

		4/22/19 3:00		82.1956724922

		4/22/19 4:00		78.7869555697

		4/22/19 5:00		76.505438574

		4/22/19 6:00		81.9802691201

		4/22/19 7:00		93.4662519761

		4/22/19 8:00		95.4767164867

		4/22/19 9:00		90.3886248513

		4/22/19 10:00		114.5500280973

		4/22/19 11:00		123.3361951933

		4/22/19 12:00		134.3588624506

		4/22/19 13:00		142.5933751006

		4/22/19 14:00		141.6538146957

		4/22/19 15:00		151.3957173339

		4/22/19 16:00		175.3582367606

		4/22/19 17:00		187.0237864367

		4/22/19 18:00		188.0657051325

		4/22/19 19:00		188.0657051325

		4/22/19 20:00		188.0657051325

		4/22/19 21:00		188.0657051325

		4/22/19 22:00		188.0657051325

		4/22/19 23:00		188.0657051325

		4/23/19 0:00		188.0657051325

		4/23/19 1:00		188.0657051325

		4/23/19 2:00		188.0657051325

		4/23/19 3:00		188.0657051325

		4/23/19 4:00		187.9995476315

		4/23/19 5:00		187.7882970673

		4/23/19 6:00		188.0657051325

		4/23/19 7:00		188.0657051325

		4/23/19 8:00		188.0657051325

		4/23/19 9:00		188.0154948104

		4/23/19 10:00		172.1113306787

		4/23/19 11:00		176.854843324

		4/23/19 12:00		182.2312082171

		4/23/19 13:00		182.2856209033

		4/23/19 14:00		175.6473475178

		4/23/19 15:00		172.0811113198

		4/23/19 16:00		160.6596010547

		4/23/19 17:00		142.879512487

		4/23/19 18:00		119.6951886302

		4/23/19 19:00		100.5586904116

		4/23/19 20:00		122.0298719741

		4/23/19 21:00		157.9901186329

		4/23/19 22:00		172.5916886479

		4/23/19 23:00		165.2412433919

		4/24/19 0:00		143.8420768709

		4/24/19 1:00		113.5722004098

		4/24/19 2:00		95.2720445055

		4/24/19 3:00		92.9607442453

		4/24/19 4:00		99.938004206

		4/24/19 5:00		136.4340621999

		4/24/19 6:00		165.3997562687

		4/24/19 7:00		163.1475938766

		4/24/19 8:00		148.4123857095

		4/24/19 9:00		151.4923271079

		4/24/19 10:00		107.0354973719

		4/24/19 11:00		118.5482356098

		4/24/19 12:00		135.1636498669

		4/24/19 13:00		121.7991805203

		4/24/19 14:00		91.3102186629

		4/24/19 15:00		84.8883496844

		4/24/19 16:00		100.5051449585

		4/24/19 17:00		160.4136958535

		4/24/19 18:00		136.2891747949

		4/24/19 19:00		89.7397139231

		4/24/19 20:00		131.3355241217

		4/24/19 21:00		139.2594904885

		4/24/19 22:00		78.6377245654

		4/24/19 23:00		84.5144235241

		4/25/19 0:00		152.4060439646

		4/25/19 1:00		175.8674265156

		4/25/19 2:00		154.263112274

		4/25/19 3:00		118.5915576228

		4/25/19 4:00		139.154077059

		4/25/19 5:00		179.628418503

		4/25/19 6:00		183.4210273337

		4/25/19 7:00		181.5660998513

		4/25/19 8:00		166.0391573659

		4/25/19 9:00		161.9782166845

		4/25/19 10:00		157.398407926

		4/25/19 11:00		165.0921635339

		4/25/19 12:00		137.3641078181

		4/25/19 13:00		92.2494990754

		4/25/19 14:00		76.4119384504

		4/25/19 15:00		90.7218678652

		4/25/19 16:00		105.24465842

		4/25/19 17:00		121.4360997302

		4/25/19 18:00		88.7271374419

		4/25/19 19:00		91.863728988

		4/25/19 20:00		98.4209904074

		4/25/19 21:00		106.8712880121

		4/25/19 22:00		65.8130360041

		4/25/19 23:00		81.9239906437

		4/26/19 0:00		82.809725603

		4/26/19 1:00		93.8238493748

		4/26/19 2:00		64.9799371419

		4/26/19 3:00		56.8413949912

		4/26/19 4:00		50.4579667418

		4/26/19 5:00		46.6151748449

		4/26/19 6:00		61.004012566

		4/26/19 7:00		65.6170759994

		4/26/19 8:00		57.9148760183

		4/26/19 9:00		52.3656864233

		4/26/19 10:00		44.0623972282

		4/26/19 11:00		57.6907111135

		4/26/19 12:00		66.7242998299

		4/26/19 13:00		58.9303986145

		4/26/19 14:00		56.9348034358

		4/26/19 15:00		72.2790025499

		4/26/19 16:00		91.7092574177

		4/26/19 17:00		109.6221491158

		4/26/19 18:00		128.2089999136

		4/26/19 19:00		139.3721143422

		4/26/19 20:00		136.5778742358

		4/26/19 21:00		153.5665406891

		4/26/19 22:00		180.0869444969

		4/26/19 23:00		187.6943806717

		4/27/19 0:00		187.1333650631

		4/27/19 1:00		187.0879963798

		4/27/19 2:00		187.4521649281

		4/27/19 3:00		188.0657051325

		4/27/19 4:00		188.0657051325

		4/27/19 5:00		188.0657051325

		4/27/19 6:00		188.0657051325

		4/27/19 7:00		188.0657051325

		4/27/19 8:00		188.0657051325

		4/27/19 9:00		188.0657051325

		4/27/19 10:00		188.0657051325

		4/27/19 11:00		188.0657051325

		4/27/19 12:00		188.0657051325

		4/27/19 13:00		188.0657051325

		4/27/19 14:00		187.8589567473

		4/27/19 15:00		188.0657051325

		4/27/19 16:00		188.0657051325

		4/27/19 17:00		187.9103118172

		4/27/19 18:00		186.6382393521

		4/27/19 19:00		177.2130254856

		4/27/19 20:00		181.0427023393

		4/27/19 21:00		179.9129453136

		4/27/19 22:00		188.0657051325

		4/27/19 23:00		173.4293466787

		4/28/19 0:00		148.7524897765

		4/28/19 1:00		114.4435021316

		4/28/19 2:00		57.3170699013

		4/28/19 3:00		28.3427753573

		4/28/19 4:00		19.2317972316

		4/28/19 5:00		7.8374467268

		4/28/19 6:00		1.1569730323

		4/28/19 7:00		0

		4/28/19 8:00		0

		4/28/19 9:00		0

		4/28/19 10:00		0

		4/28/19 11:00		0

		4/28/19 12:00		0

		4/28/19 13:00		0

		4/28/19 14:00		0

		4/28/19 15:00		4.8280961253

		4/28/19 16:00		17.9189796749

		4/28/19 17:00		33.5023170938

		4/28/19 18:00		48.1611393642

		4/28/19 19:00		50.2691403493

		4/28/19 20:00		51.5813780987

		4/28/19 21:00		46.0354765563

		4/28/19 22:00		25.4276231261

		4/28/19 23:00		20.5358272385

		4/29/19 0:00		6.2513342679

		4/29/19 1:00		3.7234980291

		4/29/19 2:00		5.514419492

		4/29/19 3:00		5.8169299927

		4/29/19 4:00		6.7832594074

		4/29/19 5:00		7.9365127528

		4/29/19 6:00		5.845109867

		4/29/19 7:00		2.8965996362

		4/29/19 8:00		5.1264300311

		4/29/19 9:00		11.5117198584

		4/29/19 10:00		13.9594770261

		4/29/19 11:00		12.960239582

		4/29/19 12:00		19.8966132159

		4/29/19 13:00		16.8956916252

		4/29/19 14:00		16.6418737886

		4/29/19 15:00		24.5686831935

		4/29/19 16:00		36.8193104817

		4/29/19 17:00		38.2280985376

		4/29/19 18:00		39.1851225405

		4/29/19 19:00		41.6654886662

		4/29/19 20:00		51.258876387

		4/29/19 21:00		58.431841138

		4/29/19 22:00		40.1148980775

		4/29/19 23:00		56.6245916569

		4/30/19 0:00		54.5820940312

		4/30/19 1:00		52.3003986333

		4/30/19 2:00		62.6144422426

		4/30/19 3:00		65.1325701779

		4/30/19 4:00		50.9590862728

		4/30/19 5:00		40.5574496366

		4/30/19 6:00		40.3548540593

		4/30/19 7:00		39.4714036398

		4/30/19 8:00		36.268649637

		4/30/19 9:00		32.5526051053

		4/30/19 10:00		21.9780595217

		4/30/19 11:00		20.3180377363

		4/30/19 12:00		19.1317284362

		4/30/19 13:00		15.7734051937

		4/30/19 14:00		12.4566464542

		4/30/19 15:00		12.8432738635

		4/30/19 16:00		12.1128809288

		4/30/19 17:00		10.0977598717

		4/30/19 18:00		8.4888183671

		4/30/19 19:00		6.5004868856

		4/30/19 20:00		3.8206383019

		4/30/19 21:00		0.1855141813

		4/30/19 22:00		0

		4/30/19 23:00		0

		5/1/19 0:00		0

		5/1/19 1:00		0

		5/1/19 2:00		0

		5/1/19 3:00		0

		5/1/19 4:00		0

		5/1/19 5:00		0

		5/1/19 6:00		0

		5/1/19 7:00		0

		5/1/19 8:00		0

		5/1/19 9:00		0

		5/1/19 10:00		0

		5/1/19 11:00		0.6376345928

		5/1/19 12:00		2.88509839

		5/1/19 13:00		6.9825141547

		5/1/19 14:00		9.9008590429

		5/1/19 15:00		10.1242335267

		5/1/19 16:00		9.3949746851

		5/1/19 17:00		6.8984624125

		5/1/19 18:00		4.8407037132

		5/1/19 19:00		6.1006728245

		5/1/19 20:00		9.2260475769

		5/1/19 21:00		12.4460676964

		5/1/19 22:00		10.7629120947

		5/1/19 23:00		21.2800359408

		5/2/19 0:00		35.674475988

		5/2/19 1:00		54.0294360725

		5/2/19 2:00		57.3735565136

		5/2/19 3:00		50.3167514498

		5/2/19 4:00		38.8618155409

		5/2/19 5:00		31.812431515

		5/2/19 6:00		28.1407756931

		5/2/19 7:00		29.8813758281

		5/2/19 8:00		40.3134647373

		5/2/19 9:00		57.3192132061

		5/2/19 10:00		97.4949266283

		5/2/19 11:00		87.025147766

		5/2/19 12:00		80.0806072735

		5/2/19 13:00		105.5183299492

		5/2/19 14:00		126.1832101541

		5/2/19 15:00		130.3857055874

		5/2/19 16:00		107.0908318031

		5/2/19 17:00		105.0008940457

		5/2/19 18:00		103.045560786

		5/2/19 19:00		91.4695145275

		5/2/19 20:00		65.9869930646

		5/2/19 21:00		71.2665697816

		5/2/19 22:00		78.4756411658

		5/2/19 23:00		81.946704719

		5/3/19 0:00		83.9696524315

		5/3/19 1:00		77.2425198586

		5/3/19 2:00		69.491140324

		5/3/19 3:00		73.5382498754

		5/3/19 4:00		79.6485021574

		5/3/19 5:00		63.4317971063

		5/3/19 6:00		42.8163145021

		5/3/19 7:00		35.7471699493

		5/3/19 8:00		28.4248716127

		5/3/19 9:00		27.8987891468

		5/3/19 10:00		31.242560217

		5/3/19 11:00		33.6929101641

		5/3/19 12:00		43.8805706462

		5/3/19 13:00		54.1945944331

		5/3/19 14:00		67.5424129031

		5/3/19 15:00		90.5513078808

		5/3/19 16:00		101.5457751936

		5/3/19 17:00		105.4731198457

		5/3/19 18:00		104.3900546532

		5/3/19 19:00		114.4964033543

		5/3/19 20:00		104.9959681614

		5/3/19 21:00		98.3324459019

		5/3/19 22:00		83.467033826

		5/3/19 23:00		96.7062350595

		5/4/19 0:00		102.6832183829

		5/4/19 1:00		113.7388925343

		5/4/19 2:00		146.9156552556

		5/4/19 3:00		171.0038342893

		5/4/19 4:00		186.3667953733

		5/4/19 5:00		187.8281575811

		5/4/19 6:00		188.0657051325

		5/4/19 7:00		188.0657051325

		5/4/19 8:00		188.0657051325

		5/4/19 9:00		188.0657051325

		5/4/19 10:00		182.6215622512

		5/4/19 11:00		186.4799321334

		5/4/19 12:00		187.1721824193

		5/4/19 13:00		188.0657051325

		5/4/19 14:00		188.0657051325

		5/4/19 15:00		185.8054155267

		5/4/19 16:00		175.2654923687

		5/4/19 17:00		172.0945906009

		5/4/19 18:00		180.561697662

		5/4/19 19:00		185.9648204148

		5/4/19 20:00		188.0657051325

		5/4/19 21:00		187.6651772145

		5/4/19 22:00		186.8018738603

		5/4/19 23:00		187.2332851899

		5/5/19 0:00		181.4860071523

		5/5/19 1:00		180.2582180902

		5/5/19 2:00		184.3490907047

		5/5/19 3:00		182.2971427153

		5/5/19 4:00		181.8769806387

		5/5/19 5:00		182.7929027454

		5/5/19 6:00		182.7742572325

		5/5/19 7:00		177.864515813

		5/5/19 8:00		171.3277334852

		5/5/19 9:00		159.5984719056

		5/5/19 10:00		127.4070570221

		5/5/19 11:00		119.1749577581

		5/5/19 12:00		126.3539634076

		5/5/19 13:00		125.6210522756

		5/5/19 14:00		127.7299403164

		5/5/19 15:00		124.0192874971

		5/5/19 16:00		118.1434062154

		5/5/19 17:00		107.161233791

		5/5/19 18:00		106.65782972

		5/5/19 19:00		102.2185003443

		5/5/19 20:00		86.6431464262

		5/5/19 21:00		72.3799782234

		5/5/19 22:00		51.8621039502

		5/5/19 23:00		54.2111362862

		5/6/19 0:00		63.7248946583

		5/6/19 1:00		63.8713133493

		5/6/19 2:00		71.2162826474

		5/6/19 3:00		81.2631664097

		5/6/19 4:00		85.7337533462

		5/6/19 5:00		74.5833451223

		5/6/19 6:00		53.6846811579

		5/6/19 7:00		37.720070875

		5/6/19 8:00		25.8388155341

		5/6/19 9:00		19.1816538103

		5/6/19 10:00		11.7620157372

		5/6/19 11:00		10.9013747887

		5/6/19 12:00		13.0358771803

		5/6/19 13:00		17.5038202947

		5/6/19 14:00		25.7531849319

		5/6/19 15:00		24.8961578679

		5/6/19 16:00		24.9998665647

		5/6/19 17:00		24.3461784207

		5/6/19 18:00		20.2617297739

		5/6/19 19:00		15.2900515534

		5/6/19 20:00		7.8088344748

		5/6/19 21:00		2.3695716384

		5/6/19 22:00		0

		5/6/19 23:00		0

		5/7/19 0:00		0

		5/7/19 1:00		0

		5/7/19 2:00		0

		5/7/19 3:00		0

		5/7/19 4:00		0

		5/7/19 5:00		0

		5/7/19 6:00		0

		5/7/19 7:00		0

		5/7/19 8:00		1.7157991498

		5/7/19 9:00		7.7680021643

		5/7/19 10:00		33.1349422606

		5/7/19 11:00		46.4370352428

		5/7/19 12:00		53.5839879547

		5/7/19 13:00		53.9057686239

		5/7/19 14:00		37.2058586011

		5/7/19 15:00		28.3455926262

		5/7/19 16:00		17.427758991

		5/7/19 17:00		12.3847040125

		5/7/19 18:00		8.6233886709

		5/7/19 19:00		7.5125702829

		5/7/19 20:00		7.7856568014

		5/7/19 21:00		20.4485389821

		5/7/19 22:00		45.4637122121

		5/7/19 23:00		58.6654564065

		5/8/19 0:00		79.8934088016

		5/8/19 1:00		82.8492664795

		5/8/19 2:00		89.7247851237

		5/8/19 3:00		106.8835234331

		5/8/19 4:00		122.8187047781

		5/8/19 5:00		135.2398573614

		5/8/19 6:00		145.1682894631

		5/8/19 7:00		157.3560373917

		5/8/19 8:00		160.2189970536

		5/8/19 9:00		156.4950854782

		5/8/19 10:00		138.2705399163

		5/8/19 11:00		161.9595092263

		5/8/19 12:00		186.2741624828

		5/8/19 13:00		188.0657051325

		5/8/19 14:00		183.0409066509

		5/8/19 15:00		155.6081165699

		5/8/19 16:00		164.323700798

		5/8/19 17:00		161.9860837281

		5/8/19 18:00		168.7801493563

		5/8/19 19:00		183.9301427544

		5/8/19 20:00		188.0657051325

		5/8/19 21:00		188.0657051325

		5/8/19 22:00		188.0657051325

		5/8/19 23:00		187.962368107

		5/9/19 0:00		185.9109280685

		5/9/19 1:00		182.3910615887

		5/9/19 2:00		180.1658552809

		5/9/19 3:00		165.582098235

		5/9/19 4:00		150.7467915389

		5/9/19 5:00		130.5265293857

		5/9/19 6:00		126.4922102844

		5/9/19 7:00		123.0863428423

		5/9/19 8:00		111.630802348

		5/9/19 9:00		99.1704904709

		5/9/19 10:00		96.8878683724

		5/9/19 11:00		103.3887745033

		5/9/19 12:00		96.3167730367

		5/9/19 13:00		67.2282490188

		5/9/19 14:00		44.8980284113

		5/9/19 15:00		36.0309930621

		5/9/19 16:00		31.6743902963

		5/9/19 17:00		25.6422757221

		5/9/19 18:00		19.3388370948

		5/9/19 19:00		13.6579980373

		5/9/19 20:00		12.1723426465

		5/9/19 21:00		15.4833092596

		5/9/19 22:00		20.7637745188

		5/9/19 23:00		43.3238763366

		5/10/19 0:00		53.1903210899

		5/10/19 1:00		58.2741038154

		5/10/19 2:00		54.6549986062

		5/10/19 3:00		52.5135125099

		5/10/19 4:00		47.4021319475

		5/10/19 5:00		45.507554565

		5/10/19 6:00		34.4599432042

		5/10/19 7:00		25.3556502073

		5/10/19 8:00		15.701433266

		5/10/19 9:00		7.4886782571

		5/10/19 10:00		0

		5/10/19 11:00		0

		5/10/19 12:00		0

		5/10/19 13:00		0.2127433946

		5/10/19 14:00		0

		5/10/19 15:00		0

		5/10/19 16:00		0

		5/10/19 17:00		0

		5/10/19 18:00		2.3543754834

		5/10/19 19:00		4.0082401612

		5/10/19 20:00		12.8257874697

		5/10/19 21:00		26.8874614813

		5/10/19 22:00		21.9196773854

		5/10/19 23:00		21.2131499639

		5/11/19 0:00		19.7258822627

		5/11/19 1:00		28.6334966904

		5/11/19 2:00		42.5850209407

		5/11/19 3:00		47.7963910086

		5/11/19 4:00		50.0320784485

		5/11/19 5:00		54.0612238845

		5/11/19 6:00		57.9853523404

		5/11/19 7:00		64.3029105146

		5/11/19 8:00		65.5940967985

		5/11/19 9:00		63.2854453161

		5/11/19 10:00		66.3318570028

		5/11/19 11:00		78.2581366116

		5/11/19 12:00		81.3586562139

		5/11/19 13:00		85.4054932063

		5/11/19 14:00		95.3191005767

		5/11/19 15:00		98.8140328643

		5/11/19 16:00		92.2089175192

		5/11/19 17:00		90.6729509594

		5/11/19 18:00		89.0088395501

		5/11/19 19:00		82.9721435069

		5/11/19 20:00		70.0891099764

		5/11/19 21:00		52.3309202849

		5/11/19 22:00		34.9627897681

		5/11/19 23:00		38.7607308438

		5/12/19 0:00		46.3967658905

		5/12/19 1:00		61.5305172505

		5/12/19 2:00		70.1012066401

		5/12/19 3:00		85.6941951251

		5/12/19 4:00		100.2296671065

		5/12/19 5:00		109.1816144933

		5/12/19 6:00		108.7657216816

		5/12/19 7:00		106.2314780764

		5/12/19 8:00		86.638594691

		5/12/19 9:00		70.414260466

		5/12/19 10:00		52.0497286053

		5/12/19 11:00		46.1950846247

		5/12/19 12:00		41.9375124524

		5/12/19 13:00		41.5287681197

		5/12/19 14:00		46.1679600493

		5/12/19 15:00		49.4828101325

		5/12/19 16:00		55.0577961972

		5/12/19 17:00		57.1479941245

		5/12/19 18:00		51.7627710641

		5/12/19 19:00		44.7183624788

		5/12/19 20:00		42.8750113201

		5/12/19 21:00		39.3377184094

		5/12/19 22:00		22.3851174576

		5/12/19 23:00		17.3160791825

		5/13/19 0:00		14.9089414815

		5/13/19 1:00		8.9386432868

		5/13/19 2:00		5.4453904581

		5/13/19 3:00		4.3504407024

		5/13/19 4:00		4.4391108329

		5/13/19 5:00		3.2927051605

		5/13/19 6:00		2.0255922781

		5/13/19 7:00		1.5458220452

		5/13/19 8:00		1.5238500737

		5/13/19 9:00		3.2268531734

		5/13/19 10:00		4.2343020766

		5/13/19 11:00		3.5890206431

		5/13/19 12:00		5.9172356666

		5/13/19 13:00		8.2206864756

		5/13/19 14:00		10.1097319016

		5/13/19 15:00		19.4706778442

		5/13/19 16:00		22.0788320149

		5/13/19 17:00		19.8401721952

		5/13/19 18:00		27.8174139339

		5/13/19 19:00		39.599759103

		5/13/19 20:00		45.2404839191

		5/13/19 21:00		48.6407416016

		5/13/19 22:00		41.2598415948

		5/13/19 23:00		40.1854908567

		5/14/19 0:00		33.0926460605

		5/14/19 1:00		28.4072717351

		5/14/19 2:00		28.9966778318

		5/14/19 3:00		29.0247452136

		5/14/19 4:00		27.6943129125

		5/14/19 5:00		21.6737424505

		5/14/19 6:00		18.7643164359

		5/14/19 7:00		21.3125076281

		5/14/19 8:00		24.4264866891

		5/14/19 9:00		23.3198500993

		5/14/19 10:00		28.9278343858

		5/14/19 11:00		26.4172662459

		5/14/19 12:00		21.1337535293

		5/14/19 13:00		26.6951413781

		5/14/19 14:00		41.0431819735

		5/14/19 15:00		58.7560822717

		5/14/19 16:00		70.2338933135

		5/14/19 17:00		87.2475137815

		5/14/19 18:00		96.5868368759

		5/14/19 19:00		101.8050357855

		5/14/19 20:00		98.7514186302

		5/14/19 21:00		82.8020220948

		5/14/19 22:00		60.2178904851

		5/14/19 23:00		49.4462946608

		5/15/19 0:00		46.3879424125

		5/15/19 1:00		40.5121998881

		5/15/19 2:00		31.2198857866

		5/15/19 3:00		24.2316293094

		5/15/19 4:00		19.9348829763

		5/15/19 5:00		17.565445883

		5/15/19 6:00		15.7551858639

		5/15/19 7:00		17.9874241937

		5/15/19 8:00		16.6391095449

		5/15/19 9:00		10.9416067261

		5/15/19 10:00		9.4538833559

		5/15/19 11:00		13.5755687645

		5/15/19 12:00		20.8326774323

		5/15/19 13:00		31.5422512187

		5/15/19 14:00		50.569066743

		5/15/19 15:00		70.3207529089

		5/15/19 16:00		96.3987488705

		5/15/19 17:00		123.0616093526

		5/15/19 18:00		134.8508413441

		5/15/19 19:00		146.9801724471

		5/15/19 20:00		153.2295190166

		5/15/19 21:00		153.7788121107

		5/15/19 22:00		163.9109820596

		5/15/19 23:00		147.5984254442

		5/16/19 0:00		117.6714133295

		5/16/19 1:00		86.7122302197

		5/16/19 2:00		85.1467752546

		5/16/19 3:00		83.3821069217

		5/16/19 4:00		83.7239181991

		5/16/19 5:00		72.3677973142

		5/16/19 6:00		67.9532782403

		5/16/19 7:00		91.2100334106

		5/16/19 8:00		113.7006648966

		5/16/19 9:00		119.2929758021

		5/16/19 10:00		111.2798652999

		5/16/19 11:00		126.5512292177

		5/16/19 12:00		134.499554925

		5/16/19 13:00		142.7823997178

		5/16/19 14:00		156.2200115091

		5/16/19 15:00		167.1898667448

		5/16/19 16:00		177.537866249

		5/16/19 17:00		186.4350763566

		5/16/19 18:00		186.7895839275

		5/16/19 19:00		179.5675486465

		5/16/19 20:00		150.3826527243

		5/16/19 21:00		133.6627641273

		5/16/19 22:00		183.103793444

		5/16/19 23:00		174.6887079834

		5/17/19 0:00		161.173820762

		5/17/19 1:00		143.6142571977

		5/17/19 2:00		120.8105148962

		5/17/19 3:00		96.1647594529

		5/17/19 4:00		84.4722140474

		5/17/19 5:00		86.2957253891

		5/17/19 6:00		87.2886726673

		5/17/19 7:00		75.0610989142

		5/17/19 8:00		50.2154264052

		5/17/19 9:00		32.0318415044

		5/17/19 10:00		28.2217418198

		5/17/19 11:00		36.5064598362

		5/17/19 12:00		48.8143121239

		5/17/19 13:00		51.0760958485

		5/17/19 14:00		43.0301915439

		5/17/19 15:00		37.8402669131

		5/17/19 16:00		34.7020424908

		5/17/19 17:00		36.2145466769

		5/17/19 18:00		31.109596029

		5/17/19 19:00		25.1764808277

		5/17/19 20:00		23.1242087409

		5/17/19 21:00		21.0019018775

		5/17/19 22:00		9.2555756271

		5/17/19 23:00		7.9355550796

		5/18/19 0:00		5.5223261806

		5/18/19 1:00		3.0853150228

		5/18/19 2:00		1.5851454939

		5/18/19 3:00		0

		5/18/19 4:00		0

		5/18/19 5:00		0

		5/18/19 6:00		0

		5/18/19 7:00		0

		5/18/19 8:00		0

		5/18/19 9:00		0

		5/18/19 10:00		0

		5/18/19 11:00		0

		5/18/19 12:00		0

		5/18/19 13:00		0.8881869992

		5/18/19 14:00		4.2128122867

		5/18/19 15:00		8.9414005927

		5/18/19 16:00		14.6833067403

		5/18/19 17:00		19.9274322046

		5/18/19 18:00		25.8859508952

		5/18/19 19:00		31.0170585341

		5/18/19 20:00		36.9251426609

		5/18/19 21:00		32.8776317044

		5/18/19 22:00		31.3663218222

		5/18/19 23:00		35.3882667452

		5/19/19 0:00		46.9585273196

		5/19/19 1:00		60.4065830759

		5/19/19 2:00		79.3985804277

		5/19/19 3:00		112.1969271988

		5/19/19 4:00		137.7889133089

		5/19/19 5:00		142.7185044564

		5/19/19 6:00		129.8592207254

		5/19/19 7:00		122.7472645882

		5/19/19 8:00		130.1349265358

		5/19/19 9:00		111.1309588887

		5/19/19 10:00		115.7307784328

		5/19/19 11:00		103.9597632933

		5/19/19 12:00		106.5352178182

		5/19/19 13:00		127.1475808608

		5/19/19 14:00		138.5884923706

		5/19/19 15:00		144.2056111

		5/19/19 16:00		144.6439008275

		5/19/19 17:00		146.1411020651

		5/19/19 18:00		151.2288864522

		5/19/19 19:00		155.9659369715

		5/19/19 20:00		152.3684679907

		5/19/19 21:00		146.5534516099

		5/19/19 22:00		76.0548911253

		5/19/19 23:00		84.2590109697

		5/20/19 0:00		93.3290879018

		5/20/19 1:00		91.4243787582

		5/20/19 2:00		79.5920328896

		5/20/19 3:00		84.4491332563

		5/20/19 4:00		92.6874865102

		5/20/19 5:00		93.1859300075

		5/20/19 6:00		109.1220157528

		5/20/19 7:00		116.3554340885

		5/20/19 8:00		121.4494873324

		5/20/19 9:00		116.9602375382

		5/20/19 10:00		127.2160303352

		5/20/19 11:00		123.8927358788

		5/20/19 12:00		120.6112569277

		5/20/19 13:00		129.1007757714

		5/20/19 14:00		135.4934363372

		5/20/19 15:00		135.022640233

		5/20/19 16:00		130.7563114836

		5/20/19 17:00		134.6684498217

		5/20/19 18:00		142.6298484494

		5/20/19 19:00		142.8968571502

		5/20/19 20:00		149.6931156393

		5/20/19 21:00		148.9480384649

		5/20/19 22:00		165.128686439

		5/20/19 23:00		155.0914438316

		5/21/19 0:00		160.9022776708

		5/21/19 1:00		164.5658917635

		5/21/19 2:00		166.2873619739

		5/21/19 3:00		169.6035500739

		5/21/19 4:00		181.3551540576

		5/21/19 5:00		184.7971876003

		5/21/19 6:00		180.0628775378

		5/21/19 7:00		159.1419430258

		5/21/19 8:00		158.6479422401

		5/21/19 9:00		165.2306135911

		5/21/19 10:00		166.7906049873

		5/21/19 11:00		168.3676536207

		5/21/19 12:00		162.3775156092

		5/21/19 13:00		148.7592219837

		5/21/19 14:00		153.9703170147

		5/21/19 15:00		156.0442729038

		5/21/19 16:00		145.0897528282

		5/21/19 17:00		141.0278953575

		5/21/19 18:00		132.689411363

		5/21/19 19:00		109.2253354336

		5/21/19 20:00		89.6696836066

		5/21/19 21:00		73.4055012568

		5/21/19 22:00		58.7953208554

		5/21/19 23:00		45.5640634777

		5/22/19 0:00		34.7969202763

		5/22/19 1:00		34.1950356856

		5/22/19 2:00		29.6391377842

		5/22/19 3:00		29.5825223258

		5/22/19 4:00		25.9322537125

		5/22/19 5:00		13.7602155887

		5/22/19 6:00		4.8951946982

		5/22/19 7:00		3.5956567112

		5/22/19 8:00		4.3996532109

		5/22/19 9:00		11.887050193

		5/22/19 10:00		21.3510895925

		5/22/19 11:00		27.7790044251

		5/22/19 12:00		29.4738902224

		5/22/19 13:00		27.3651285499

		5/22/19 14:00		21.4814012859

		5/22/19 15:00		14.2360376807

		5/22/19 16:00		7.2312321648

		5/22/19 17:00		4.8044209078

		5/22/19 18:00		9.060121591

		5/22/19 19:00		17.2321889934

		5/22/19 20:00		27.8168851695

		5/22/19 21:00		44.8761394463

		5/22/19 22:00		81.7615529173

		5/22/19 23:00		92.5192482329

		5/23/19 0:00		110.2649448113

		5/23/19 1:00		128.2608257672

		5/23/19 2:00		132.5979430427

		5/23/19 3:00		132.5262352495

		5/23/19 4:00		133.0403806226

		5/23/19 5:00		137.8231368072

		5/23/19 6:00		134.9118202243

		5/23/19 7:00		123.9739089026

		5/23/19 8:00		105.6956890415

		5/23/19 9:00		89.8603906562

		5/23/19 10:00		74.990766305

		5/23/19 11:00		60.8734369859

		5/23/19 12:00		43.8619003552

		5/23/19 13:00		31.405741286

		5/23/19 14:00		17.0196093325

		5/23/19 15:00		6.6228420865

		5/23/19 16:00		2.2754664338

		5/23/19 17:00		0.9029881171

		5/23/19 18:00		0.6201299375

		5/23/19 19:00		0.4940420164

		5/23/19 20:00		1.0402213966

		5/23/19 21:00		2.3980592566

		5/23/19 22:00		3.0720696469

		5/23/19 23:00		5.9514606516

		5/24/19 0:00		12.6444093711

		5/24/19 1:00		23.3174069796

		5/24/19 2:00		32.0446096543

		5/24/19 3:00		37.9847256572

		5/24/19 4:00		39.3274677135

		5/24/19 5:00		33.0686856472

		5/24/19 6:00		38.0421736595

		5/24/19 7:00		34.3779153364

		5/24/19 8:00		22.0468509337

		5/24/19 9:00		21.2618141332

		5/24/19 10:00		29.3382366205

		5/24/19 11:00		41.7429152427

		5/24/19 12:00		39.5262524205

		5/24/19 13:00		26.7168940635

		5/24/19 14:00		19.137634294

		5/24/19 15:00		17.2574096204

		5/24/19 16:00		26.4143213699

		5/24/19 17:00		35.049371849

		5/24/19 18:00		33.5776697441

		5/24/19 19:00		23.8409382933

		5/24/19 20:00		13.0329811171

		5/24/19 21:00		4.1773315482

		5/24/19 22:00		0

		5/24/19 23:00		0.7801097516

		5/25/19 0:00		2.6486440479

		5/25/19 1:00		5.5858485317

		5/25/19 2:00		6.8375288762

		5/25/19 3:00		5.6131195457

		5/25/19 4:00		5.0915982307

		5/25/19 5:00		5.9980112497

		5/25/19 6:00		3.4594111607

		5/25/19 7:00		0.8536877208

		5/25/19 8:00		0

		5/25/19 9:00		0

		5/25/19 10:00		0

		5/25/19 11:00		0

		5/25/19 12:00		0

		5/25/19 13:00		0

		5/25/19 14:00		0

		5/25/19 15:00		0

		5/25/19 16:00		0

		5/25/19 17:00		0

		5/25/19 18:00		0

		5/25/19 19:00		0

		5/25/19 20:00		0

		5/25/19 21:00		5.9084711605

		5/25/19 22:00		34.7228436976

		5/25/19 23:00		68.9091872291

		5/26/19 0:00		111.4977241808

		5/26/19 1:00		149.869002913

		5/26/19 2:00		172.0611897352

		5/26/19 3:00		174.7753693541

		5/26/19 4:00		167.2170483098

		5/26/19 5:00		155.793042891

		5/26/19 6:00		145.9915588569

		5/26/19 7:00		146.7192319007

		5/26/19 8:00		165.3152555475

		5/26/19 9:00		182.321811782

		5/26/19 10:00		184.7335227752

		5/26/19 11:00		188.0657051325

		5/26/19 12:00		188.0657051325

		5/26/19 13:00		188.0657051325

		5/26/19 14:00		188.0657051325

		5/26/19 15:00		188.0657051325

		5/26/19 16:00		188.0657051325

		5/26/19 17:00		188.0657051325

		5/26/19 18:00		188.0657051325

		5/26/19 19:00		188.0657051325

		5/26/19 20:00		184.2020822951

		5/26/19 21:00		158.0776497145

		5/26/19 22:00		163.8832553766

		5/26/19 23:00		132.3295467689

		5/27/19 0:00		128.3448978275

		5/27/19 1:00		136.1054056106

		5/27/19 2:00		130.5296662919

		5/27/19 3:00		122.1085845335

		5/27/19 4:00		117.1411126415

		5/27/19 5:00		129.8634924682

		5/27/19 6:00		142.1565943588

		5/27/19 7:00		148.3575765738

		5/27/19 8:00		152.8061531328

		5/27/19 9:00		157.9471930693

		5/27/19 10:00		121.3304930317

		5/27/19 11:00		117.3842823416

		5/27/19 12:00		119.4125722104

		5/27/19 13:00		135.9792975202

		5/27/19 14:00		147.5409006298

		5/27/19 15:00		145.3134147378

		5/27/19 16:00		131.7976924948

		5/27/19 17:00		105.9690211109

		5/27/19 18:00		57.6901139615

		5/27/19 19:00		22.7088298268

		5/27/19 20:00		7.5149829255

		5/27/19 21:00		3.1159100176

		5/27/19 22:00		0.600100816

		5/27/19 23:00		0

		5/28/19 0:00		0

		5/28/19 1:00		3.3813339116

		5/28/19 2:00		13.9810993788

		5/28/19 3:00		28.4475916348

		5/28/19 4:00		39.5799663645

		5/28/19 5:00		46.7627011166

		5/28/19 6:00		49.6248406237

		5/28/19 7:00		40.8372735656

		5/28/19 8:00		30.0280497334

		5/28/19 9:00		22.7776534503

		5/28/19 10:00		40.5424762366

		5/28/19 11:00		45.6614091609

		5/28/19 12:00		58.1254427072

		5/28/19 13:00		55.7041525043

		5/28/19 14:00		55.6657712425

		5/28/19 15:00		58.1959586743

		5/28/19 16:00		51.8159671461

		5/28/19 17:00		44.2264058855

		5/28/19 18:00		46.4225945718

		5/28/19 19:00		41.2013182234

		5/28/19 20:00		29.2000056016

		5/28/19 21:00		16.1761086279

		5/28/19 22:00		5.6849487515

		5/28/19 23:00		0.1893549587

		5/29/19 0:00		0

		5/29/19 1:00		0

		5/29/19 2:00		0

		5/29/19 3:00		0

		5/29/19 4:00		0

		5/29/19 5:00		0

		5/29/19 6:00		0

		5/29/19 7:00		3.8613558899

		5/29/19 8:00		14.5837441613

		5/29/19 9:00		24.2835765756

		5/29/19 10:00		27.0275741484

		5/29/19 11:00		28.3394095015

		5/29/19 12:00		27.5559297562

		5/29/19 13:00		16.3579649437

		5/29/19 14:00		10.3438293517

		5/29/19 15:00		14.7165742999

		5/29/19 16:00		26.6045873694

		5/29/19 17:00		42.8670947203

		5/29/19 18:00		75.4833943845

		5/29/19 19:00		125.5776038943

		5/29/19 20:00		155.2612307396

		5/29/19 21:00		162.0532769533

		5/29/19 22:00		182.3390077766

		5/29/19 23:00		187.4756396908

		5/30/19 0:00		188.0657051325

		5/30/19 1:00		188.0657051325

		5/30/19 2:00		188.0657051325

		5/30/19 3:00		188.0657051325

		5/30/19 4:00		187.8529505382

		5/30/19 5:00		188.0657051325

		5/30/19 6:00		187.2433698727

		5/30/19 7:00		186.5330439699

		5/30/19 8:00		183.8575578168

		5/30/19 9:00		181.4109939618

		5/30/19 10:00		177.1834280568

		5/30/19 11:00		178.2031579727

		5/30/19 12:00		179.4233921951

		5/30/19 13:00		186.9276127571

		5/30/19 14:00		188.0657051325

		5/30/19 15:00		188.0657051325

		5/30/19 16:00		188.0657051325

		5/30/19 17:00		188.0657051325

		5/30/19 18:00		188.0657051325

		5/30/19 19:00		187.5225198376

		5/30/19 20:00		185.1915209957

		5/30/19 21:00		184.3578547152

		5/30/19 22:00		172.4622726824

		5/30/19 23:00		166.9601242918

		5/31/19 0:00		160.8090872733

		5/31/19 1:00		165.0317198605

		5/31/19 2:00		160.0244494

		5/31/19 3:00		147.3047629518

		5/31/19 4:00		131.256050875

		5/31/19 5:00		101.5732540957

		5/31/19 6:00		90.4601889317

		5/31/19 7:00		96.5636693615

		5/31/19 8:00		87.3636610796

		5/31/19 9:00		87.9806305717

		5/31/19 10:00		71.6975524503

		5/31/19 11:00		87.8273533053

		5/31/19 12:00		101.9018611288

		5/31/19 13:00		132.7282634085

		5/31/19 14:00		158.1226962826

		5/31/19 15:00		163.7879340634

		5/31/19 16:00		164.6591069391

		5/31/19 17:00		168.4521469085

		5/31/19 18:00		164.8219485483

		5/31/19 19:00		151.9595328667

		5/31/19 20:00		142.0402042353

		5/31/19 21:00		135.159340957

		5/31/19 22:00		161.4736455655

		5/31/19 23:00		159.8530742165

		6/1/19 0:00		162.0422680478

		6/1/19 1:00		158.1125868218

		6/1/19 2:00		146.1567865963

		6/1/19 3:00		130.7513385209

		6/1/19 4:00		105.3286462348

		6/1/19 5:00		82.0230930935

		6/1/19 6:00		63.2019233295

		6/1/19 7:00		48.2220662103

		6/1/19 8:00		37.0028343629

		6/1/19 9:00		28.635862998

		6/1/19 10:00		11.4260377178

		6/1/19 11:00		2.5943545088

		6/1/19 12:00		0

		6/1/19 13:00		0

		6/1/19 14:00		0

		6/1/19 15:00		0

		6/1/19 16:00		0

		6/1/19 17:00		0

		6/1/19 18:00		0.3602620594

		6/1/19 19:00		11.9536836811

		6/1/19 20:00		38.565603383

		6/1/19 21:00		71.0100223906

		6/1/19 22:00		117.6152017539

		6/1/19 23:00		116.699398582

		6/2/19 0:00		124.6289697528

		6/2/19 1:00		143.602264602

		6/2/19 2:00		159.8485051366

		6/2/19 3:00		161.8613012656

		6/2/19 4:00		148.9110943323

		6/2/19 5:00		134.6050426887

		6/2/19 6:00		126.667438461

		6/2/19 7:00		129.0107321913

		6/2/19 8:00		130.3193003055

		6/2/19 9:00		130.411608603

		6/2/19 10:00		102.5611491212

		6/2/19 11:00		124.6067363724

		6/2/19 12:00		146.7170861181

		6/2/19 13:00		165.763275631

		6/2/19 14:00		164.2291822949

		6/2/19 15:00		139.5146379174

		6/2/19 16:00		123.9645031395

		6/2/19 17:00		132.9889289181

		6/2/19 18:00		131.4076531424

		6/2/19 19:00		133.0717001287

		6/2/19 20:00		178.132676695

		6/2/19 21:00		187.532168426

		6/2/19 22:00		168.4205845771

		6/2/19 23:00		136.1771134038

		6/3/19 0:00		144.4125329319

		6/3/19 1:00		148.8378750756

		6/3/19 2:00		124.5626462386

		6/3/19 3:00		96.4050251608

		6/3/19 4:00		92.0685868049

		6/3/19 5:00		78.7029454546

		6/3/19 6:00		78.2337425817

		6/3/19 7:00		69.1899428143

		6/3/19 8:00		49.7899618172

		6/3/19 9:00		46.5617532823

		6/3/19 10:00		38.8359472146

		6/3/19 11:00		51.6083366609

		6/3/19 12:00		56.5994022504

		6/3/19 13:00		54.326379184

		6/3/19 14:00		64.179490847

		6/3/19 15:00		74.5612579327

		6/3/19 16:00		88.6419999237

		6/3/19 17:00		94.3794038923

		6/3/19 18:00		79.5039220006

		6/3/19 19:00		63.5183370644

		6/3/19 20:00		53.8499014638

		6/3/19 21:00		50.1611871656

		6/3/19 22:00		33.4939049321

		6/3/19 23:00		37.4530943858

		6/4/19 0:00		53.7881049067

		6/4/19 1:00		63.3748174099

		6/4/19 2:00		59.5344661549

		6/4/19 3:00		50.0741144786

		6/4/19 4:00		37.2407213742

		6/4/19 5:00		31.4386267674

		6/4/19 6:00		27.6512272825

		6/4/19 7:00		16.6404143591

		6/4/19 8:00		4.759033641

		6/4/19 9:00		0.6578660769

		6/4/19 10:00		0

		6/4/19 11:00		2.6618007183

		6/4/19 12:00		7.1532780628

		6/4/19 13:00		40.2295066562

		6/4/19 14:00		93.6669743297

		6/4/19 15:00		124.8677735533

		6/4/19 16:00		162.057692409

		6/4/19 17:00		183.4665446855

		6/4/19 18:00		174.7536662249

		6/4/19 19:00		176.5706534954

		6/4/19 20:00		188.0657051325

		6/4/19 21:00		188.0657051325

		6/4/19 22:00		150.7890010156

		6/4/19 23:00		180.541704221

		6/5/19 0:00		176.8524695829

		6/5/19 1:00		148.4867596253

		6/5/19 2:00		153.8817402976

		6/5/19 3:00		157.7686817958

		6/5/19 4:00		147.0176170971

		6/5/19 5:00		136.9919260354

		6/5/19 6:00		150.0642418753

		6/5/19 7:00		126.7045362178

		6/5/19 8:00		112.5596288842

		6/5/19 9:00		97.6870385956

		6/5/19 10:00		61.6456783806

		6/5/19 11:00		38.3667071746

		6/5/19 12:00		26.72665787

		6/5/19 13:00		13.0584064111

		6/5/19 14:00		0.9211409672

		6/5/19 15:00		0

		6/5/19 16:00		0

		6/5/19 17:00		0

		6/5/19 18:00		0.5233143815

		6/5/19 19:00		0

		6/5/19 20:00		8.8354247006

		6/5/19 21:00		34.7977429089

		6/5/19 22:00		13.0811026463

		6/5/19 23:00		10.9736933619

		6/6/19 0:00		16.8054027421

		6/6/19 1:00		23.0895761563

		6/6/19 2:00		14.0399218218

		6/6/19 3:00		11.2560634875

		6/6/19 4:00		75.0606454752

		6/6/19 5:00		129.4395690774

		6/6/19 6:00		162.8501428142

		6/6/19 7:00		153.6242587726

		6/6/19 8:00		136.6850890324

		6/6/19 9:00		124.6946738147

		6/6/19 10:00		90.3623625535

		6/6/19 11:00		77.922386055

		6/6/19 12:00		77.0701362068

		6/6/19 13:00		89.6682415217

		6/6/19 14:00		95.5195825829

		6/6/19 15:00		86.0984496678

		6/6/19 16:00		65.387065943

		6/6/19 17:00		45.2503530324

		6/6/19 18:00		23.9121777806

		6/6/19 19:00		11.1463825276

		6/6/19 20:00		6.2298246555

		6/6/19 21:00		2.1810430785

		6/6/19 22:00		0

		6/6/19 23:00		3.4519685658

		6/7/19 0:00		11.9995452006

		6/7/19 1:00		36.6335119719

		6/7/19 2:00		63.4610501197

		6/7/19 3:00		75.0516089056

		6/7/19 4:00		97.3028171389

		6/7/19 5:00		134.1129399047

		6/7/19 6:00		146.1279944554

		6/7/19 7:00		134.7396620531

		6/7/19 8:00		137.262245089

		6/7/19 9:00		161.5034436969

		6/7/19 10:00		174.8720162952

		6/7/19 11:00		188.0657051325

		6/7/19 12:00		182.2059593431

		6/7/19 13:00		162.1369847757

		6/7/19 14:00		129.9964566562

		6/7/19 15:00		89.7219430768

		6/7/19 16:00		148.1248260607

		6/7/19 17:00		178.810186495

		6/7/19 18:00		158.4047700623

		6/7/19 19:00		138.7029820145

		6/7/19 20:00		182.4346933278

		6/7/19 21:00		188.0657051325

		6/7/19 22:00		188.0657051325

		6/7/19 23:00		188.0657051325

		6/8/19 0:00		188.0657051325

		6/8/19 1:00		188.0657051325

		6/8/19 2:00		188.0657051325

		6/8/19 3:00		188.0657051325

		6/8/19 4:00		188.0657051325

		6/8/19 5:00		188.0657051325

		6/8/19 6:00		188.0657051325

		6/8/19 7:00		188.0657051325

		6/8/19 8:00		188.0657051325

		6/8/19 9:00		188.0657051325

		6/8/19 10:00		188.0657051325

		6/8/19 11:00		188.0657051325

		6/8/19 12:00		188.0657051325

		6/8/19 13:00		188.0657051325

		6/8/19 14:00		188.0657051325

		6/8/19 15:00		188.0657051325

		6/8/19 16:00		188.0657051325

		6/8/19 17:00		188.0657051325

		6/8/19 18:00		188.0657051325

		6/8/19 19:00		188.0657051325

		6/8/19 20:00		188.0657051325

		6/8/19 21:00		188.0657051325

		6/8/19 22:00		188.0657051325

		6/8/19 23:00		188.0657051325

		6/9/19 0:00		183.3956297912

		6/9/19 1:00		174.8473720066

		6/9/19 2:00		157.9885229238

		6/9/19 3:00		124.4689652349

		6/9/19 4:00		85.497085417

		6/9/19 5:00		64.4604198788

		6/9/19 6:00		62.2997927078

		6/9/19 7:00		59.3669563535

		6/9/19 8:00		59.0783733696

		6/9/19 9:00		58.864610307

		6/9/19 10:00		51.0410918404

		6/9/19 11:00		34.861640648

		6/9/19 12:00		15.0921167349

		6/9/19 13:00		6.8216220856

		6/9/19 14:00		2.4522610812

		6/9/19 15:00		0

		6/9/19 16:00		0

		6/9/19 17:00		0

		6/9/19 18:00		1.3937451286

		6/9/19 19:00		7.6787817124

		6/9/19 20:00		14.0687270951

		6/9/19 21:00		20.4009563765

		6/9/19 22:00		40.4824860023

		6/9/19 23:00		48.9826965919

		6/10/19 0:00		53.6258877053

		6/10/19 1:00		40.2887238142

		6/10/19 2:00		37.6967051359

		6/10/19 3:00		62.7223656926

		6/10/19 4:00		102.0657161619

		6/10/19 5:00		141.926200242

		6/10/19 6:00		148.7563551586

		6/10/19 7:00		139.7021188596

		6/10/19 8:00		150.4819261429

		6/10/19 9:00		172.6323916168

		6/10/19 10:00		174.8965366934

		6/10/19 11:00		185.8782333784

		6/10/19 12:00		188.0657051325

		6/10/19 13:00		188.0657051325

		6/10/19 14:00		186.4541455749

		6/10/19 15:00		184.8496329062

		6/10/19 16:00		186.1939335043

		6/10/19 17:00		182.4166226666

		6/10/19 18:00		186.2996219705

		6/10/19 19:00		179.6312778946

		6/10/19 20:00		158.2209166325

		6/10/19 21:00		139.8186923409

		6/10/19 22:00		77.453663877

		6/10/19 23:00		56.1001708098

		6/11/19 0:00		18.6915853076

		6/11/19 1:00		2.2396943049

		6/11/19 2:00		0

		6/11/19 3:00		31.7659577289

		6/11/19 4:00		48.6001179226

		6/11/19 5:00		60.3013133594

		6/11/19 6:00		80.013419004

		6/11/19 7:00		87.5540261916

		6/11/19 8:00		83.8060922577

		6/11/19 9:00		74.6925272993

		6/11/19 10:00		69.2039424353

		6/11/19 11:00		66.1022557849

		6/11/19 12:00		80.0979445033

		6/11/19 13:00		83.0103761002

		6/11/19 14:00		90.2542854793

		6/11/19 15:00		83.072358493

		6/11/19 16:00		73.7303890986

		6/11/19 17:00		40.2702542257

		6/11/19 18:00		17.0884416283

		6/11/19 19:00		4.347825375

		6/11/19 20:00		0.4912012084

		6/11/19 21:00		0

		6/11/19 22:00		0

		6/11/19 23:00		0

		6/12/19 0:00		0

		6/12/19 1:00		0

		6/12/19 2:00		0

		6/12/19 3:00		0

		6/12/19 4:00		0

		6/12/19 5:00		0

		6/12/19 6:00		0

		6/12/19 7:00		0

		6/12/19 8:00		2.1405507234

		6/12/19 9:00		15.2363789887

		6/12/19 10:00		30.7016941514

		6/12/19 11:00		55.9319300547

		6/12/19 12:00		63.9687606227

		6/12/19 13:00		41.2113830837

		6/12/19 14:00		35.1634922993

		6/12/19 15:00		22.0609323224

		6/12/19 16:00		30.3766303851

		6/12/19 17:00		34.5753793712

		6/12/19 18:00		7.5710822564

		6/12/19 19:00		2.0639990613

		6/12/19 20:00		3.2860026871

		6/12/19 21:00		8.032003796

		6/12/19 22:00		28.9814256783

		6/12/19 23:00		26.9958572017

		6/13/19 0:00		40.0368817825

		6/13/19 1:00		96.1425211169

		6/13/19 2:00		105.3132020511

		6/13/19 3:00		156.0536761891

		6/13/19 4:00		175.0499328946

		6/13/19 5:00		185.9266869339

		6/13/19 6:00		188.0657051325

		6/13/19 7:00		188.0657051325

		6/13/19 8:00		185.1923758398

		6/13/19 9:00		187.2849722862

		6/13/19 10:00		187.8030078195

		6/13/19 11:00		188.0657051325

		6/13/19 12:00		187.5846385099

		6/13/19 13:00		166.7830600588

		6/13/19 14:00		180.3232333213

		6/13/19 15:00		185.7520137866

		6/13/19 16:00		185.1492124065

		6/13/19 17:00		183.743092951

		6/13/19 18:00		183.4978889697

		6/13/19 19:00		174.1068564787

		6/13/19 20:00		158.7806908587

		6/13/19 21:00		176.609232982

		6/13/19 22:00		188.0657051325

		6/13/19 23:00		188.0657051325

		6/14/19 0:00		188.0646000296

		6/14/19 1:00		188.0657051325

		6/14/19 2:00		185.2057683976

		6/14/19 3:00		178.9863289831

		6/14/19 4:00		157.872943044

		6/14/19 5:00		159.836589353

		6/14/19 6:00		163.1500716856

		6/14/19 7:00		144.3492843786

		6/14/19 8:00		125.1392546994

		6/14/19 9:00		123.3639169207

		6/14/19 10:00		93.2173411925

		6/14/19 11:00		84.8631379775

		6/14/19 12:00		80.2331461528

		6/14/19 13:00		39.3608685792

		6/14/19 14:00		25.1228996941

		6/14/19 15:00		18.8297999729

		6/14/19 16:00		5.1602741768

		6/14/19 17:00		0

		6/14/19 18:00		0

		6/14/19 19:00		0

		6/14/19 20:00		0

		6/14/19 21:00		0

		6/14/19 22:00		1.3568710932

		6/14/19 23:00		23.7334757158

		6/15/19 0:00		36.9291542337

		6/15/19 1:00		23.5241588338

		6/15/19 2:00		13.9304893861

		6/15/19 3:00		6.9126404357

		6/15/19 4:00		1.5879671733

		6/15/19 5:00		7.6702682084

		6/15/19 6:00		28.2895842309

		6/15/19 7:00		57.211966198

		6/15/19 8:00		72.8453999597

		6/15/19 9:00		57.51123845

		6/15/19 10:00		44.7641846011

		6/15/19 11:00		24.6426418285

		6/15/19 12:00		13.9738988658

		6/15/19 13:00		11.3705516447

		6/15/19 14:00		11.9790834536

		6/15/19 15:00		12.708146796

		6/15/19 16:00		13.2647880806

		6/15/19 17:00		14.6270904569

		6/15/19 18:00		16.2000318741

		6/15/19 19:00		19.2443671568

		6/15/19 20:00		32.4526056886

		6/15/19 21:00		47.2439238411

		6/15/19 22:00		52.4592212363

		6/15/19 23:00		58.6371722165

		6/16/19 0:00		53.0807796307

		6/16/19 1:00		66.8553015931

		6/16/19 2:00		80.9295170352

		6/16/19 3:00		89.0379364615

		6/16/19 4:00		97.7944887841

		6/16/19 5:00		134.362737744

		6/16/19 6:00		137.573804796

		6/16/19 7:00		114.1130119636

		6/16/19 8:00		105.3511422629

		6/16/19 9:00		100.2682763268

		6/16/19 10:00		64.1589498102

		6/16/19 11:00		61.9068890082

		6/16/19 12:00		76.3754081119

		6/16/19 13:00		79.1525612472

		6/16/19 14:00		85.6573550605

		6/16/19 15:00		103.6387928675

		6/16/19 16:00		116.8976579934

		6/16/19 17:00		134.3325481188

		6/16/19 18:00		147.1853746795

		6/16/19 19:00		146.4443115557

		6/16/19 20:00		152.6283034343

		6/16/19 21:00		154.6322067066

		6/16/19 22:00		154.9157547826

		6/16/19 23:00		146.4924429961

		6/17/19 0:00		134.6457778691

		6/17/19 1:00		113.4910719867

		6/17/19 2:00		93.6192442944

		6/17/19 3:00		74.6396112097

		6/17/19 4:00		62.370085672

		6/17/19 5:00		54.8742549714

		6/17/19 6:00		55.6069703565

		6/17/19 7:00		63.9977584217

		6/17/19 8:00		68.6985437281

		6/17/19 9:00		60.2511302932

		6/17/19 10:00		40.8034118274

		6/17/19 11:00		29.2839612049

		6/17/19 12:00		23.6720830415

		6/17/19 13:00		19.3603509195

		6/17/19 14:00		14.1690312823

		6/17/19 15:00		7.6717330891

		6/17/19 16:00		3.0756191083

		6/17/19 17:00		0.3626653111

		6/17/19 18:00		0

		6/17/19 19:00		0

		6/17/19 20:00		0

		6/17/19 21:00		0

		6/17/19 22:00		0

		6/17/19 23:00		0

		6/18/19 0:00		0

		6/18/19 1:00		0.4109873941

		6/18/19 2:00		0.5885287045

		6/18/19 3:00		1.0799810636

		6/18/19 4:00		3.5053964468

		6/18/19 5:00		3.9996778443

		6/18/19 6:00		4.0768903381

		6/18/19 7:00		4.8967344087

		6/18/19 8:00		8.5721820218

		6/18/19 9:00		10.2175056919

		6/18/19 10:00		6.4932846381

		6/18/19 11:00		3.9102775035

		6/18/19 12:00		1.8638143922

		6/18/19 13:00		1.7746040251

		6/18/19 14:00		5.6884962307

		6/18/19 15:00		11.2574228135

		6/18/19 16:00		19.4372868898

		6/18/19 17:00		32.2294566855

		6/18/19 18:00		45.4441127427

		6/18/19 19:00		59.8070994822

		6/18/19 20:00		76.87391851

		6/18/19 21:00		88.7685589754

		6/18/19 22:00		98.4886147714

		6/18/19 23:00		120.4756439618

		6/19/19 0:00		139.920190832

		6/19/19 1:00		151.7121335467

		6/19/19 2:00		163.474367331

		6/19/19 3:00		159.5538292203

		6/19/19 4:00		53.8332629762

		6/19/19 5:00		3.9010375059

		6/19/19 6:00		0

		6/19/19 7:00		6.3139480064

		6/19/19 8:00		8.7226459838

		6/19/19 9:00		0.825540058

		6/19/19 10:00		101.358752646

		6/19/19 11:00		150.3250312754

		6/19/19 12:00		122.3080283377

		6/19/19 13:00		61.7965224385

		6/19/19 14:00		23.5948831846

		6/19/19 15:00		15.0918696974

		6/19/19 16:00		24.8173598241

		6/19/19 17:00		30.0182673434

		6/19/19 18:00		21.7913590894

		6/19/19 19:00		19.8341575616

		6/19/19 20:00		24.5191577378

		6/19/19 21:00		19.7459688694

		6/19/19 22:00		12.2043789827

		6/19/19 23:00		19.728450264

		6/20/19 0:00		24.0804829588

		6/20/19 1:00		21.1165154119

		6/20/19 2:00		20.5507746215

		6/20/19 3:00		13.9876271667

		6/20/19 4:00		7.2110387646

		6/20/19 5:00		2.8630795879

		6/20/19 6:00		0

		6/20/19 7:00		0

		6/20/19 8:00		0

		6/20/19 9:00		0

		6/20/19 10:00		0

		6/20/19 11:00		0

		6/20/19 12:00		0.6833203861

		6/20/19 13:00		5.2524992199

		6/20/19 14:00		5.5750727881

		6/20/19 15:00		3.562235032

		6/20/19 16:00		5.1192884899

		6/20/19 17:00		14.2046331857

		6/20/19 18:00		27.3050652202

		6/20/19 19:00		34.2738721354

		6/20/19 20:00		31.4751323278

		6/20/19 21:00		28.1954770441

		6/20/19 22:00		36.844425554

		6/20/19 23:00		32.5180099357

		6/21/19 0:00		32.5758890767

		6/21/19 1:00		51.9394983151

		6/21/19 2:00		55.5921580141

		6/21/19 3:00		39.2654952319

		6/21/19 4:00		25.3222282802

		6/21/19 5:00		22.8396209762

		6/21/19 6:00		24.1309063725

		6/21/19 7:00		25.2680348801

		6/21/19 8:00		28.8689440509

		6/21/19 9:00		25.8060997826

		6/21/19 10:00		17.3550888167

		6/21/19 11:00		14.1250927904

		6/21/19 12:00		16.8847273203

		6/21/19 13:00		21.2968776088

		6/21/19 14:00		21.1246584835

		6/21/19 15:00		14.8925383857

		6/21/19 16:00		8.1655634015

		6/21/19 17:00		4.5148827285

		6/21/19 18:00		2.3909112731

		6/21/19 19:00		1.3860760619

		6/21/19 20:00		0.4231687988

		6/21/19 21:00		0

		6/21/19 22:00		0

		6/21/19 23:00		0

		6/22/19 0:00		0

		6/22/19 1:00		0

		6/22/19 2:00		0

		6/22/19 3:00		1.0270369747

		6/22/19 4:00		4.5043708715

		6/22/19 5:00		7.1862269761

		6/22/19 6:00		7.4619558301

		6/22/19 7:00		7.1109580757

		6/22/19 8:00		10.0789077095

		6/22/19 9:00		16.7222846383

		6/22/19 10:00		19.0897617847

		6/22/19 11:00		28.0211047028

		6/22/19 12:00		33.3288605507

		6/22/19 13:00		44.5636505609

		6/22/19 14:00		65.2133194963

		6/22/19 15:00		91.5286300952

		6/22/19 16:00		119.9935663932

		6/22/19 17:00		130.3990609781

		6/22/19 18:00		123.9752865644

		6/22/19 19:00		105.6932161881

		6/22/19 20:00		103.2513180476

		6/22/19 21:00		102.2946112042

		6/22/19 22:00		99.4835864195

		6/22/19 23:00		99.5344806169

		6/23/19 0:00		98.3963684191

		6/23/19 1:00		88.9274460014

		6/23/19 2:00		81.6317851029

		6/23/19 3:00		76.5171214436

		6/23/19 4:00		70.2516393817

		6/23/19 5:00		51.3726871112

		6/23/19 6:00		28.130774017

		6/23/19 7:00		26.7212203181

		6/23/19 8:00		39.9796989058

		6/23/19 9:00		45.8990756472

		6/23/19 10:00		27.3954876572

		6/23/19 11:00		24.8761991162

		6/23/19 12:00		46.1977011911

		6/23/19 13:00		73.0602656473

		6/23/19 14:00		88.795252412

		6/23/19 15:00		75.8039435826

		6/23/19 16:00		78.9810795179

		6/23/19 17:00		118.3991557519

		6/23/19 18:00		147.5459206709

		6/23/19 19:00		154.049822473

		6/23/19 20:00		152.5718837228

		6/23/19 21:00		157.4140998906

		6/23/19 22:00		181.0697352358

		6/23/19 23:00		188.0657051325

		6/24/19 0:00		187.970321874

		6/24/19 1:00		188.0657051325

		6/24/19 2:00		184.1870172162

		6/24/19 3:00		179.2953266356

		6/24/19 4:00		169.7147194537

		6/24/19 5:00		160.2485944824

		6/24/19 6:00		162.2559790764

		6/24/19 7:00		166.3998916709

		6/24/19 8:00		147.0392434143

		6/24/19 9:00		119.5550858744

		6/24/19 10:00		94.6595152472

		6/24/19 11:00		83.8778124399

		6/24/19 12:00		77.0274881579

		6/24/19 13:00		68.2460264212

		6/24/19 14:00		39.6528734173

		6/24/19 15:00		15.8376803032

		6/24/19 16:00		3.5904431533

		6/24/19 17:00		0

		6/24/19 18:00		0

		6/24/19 19:00		0

		6/24/19 20:00		0

		6/24/19 21:00		0

		6/24/19 22:00		0

		6/24/19 23:00		3.8789171136

		6/25/19 0:00		8.4559514693

		6/25/19 1:00		14.7263668489

		6/25/19 2:00		34.3754375274

		6/25/19 3:00		63.3528169436

		6/25/19 4:00		64.8886893466

		6/25/19 5:00		62.3779205042

		6/25/19 6:00		72.651516359

		6/25/19 7:00		64.2434976098

		6/25/19 8:00		50.774610913

		6/25/19 9:00		34.2695632255

		6/25/19 10:00		12.8659522584

		6/25/19 11:00		6.0312054662

		6/25/19 12:00		0

		6/25/19 13:00		0

		6/25/19 14:00		0

		6/25/19 15:00		0

		6/25/19 16:00		0.2268357847

		6/25/19 17:00		0.3649194979

		6/25/19 18:00		0

		6/25/19 19:00		0

		6/25/19 20:00		0

		6/25/19 21:00		8.5137295157

		6/25/19 22:00		17.2694542501

		6/25/19 23:00		29.6229081351

		6/26/19 0:00		56.8475052682

		6/26/19 1:00		94.3028941052

		6/26/19 2:00		130.6800940779

		6/26/19 3:00		145.353530466

		6/26/19 4:00		140.0625161825

		6/26/19 5:00		119.0924467176

		6/26/19 6:00		95.9060216787

		6/26/19 7:00		85.1429272172

		6/26/19 8:00		87.9413721655

		6/26/19 9:00		87.8540145304

		6/26/19 10:00		101.4034176316

		6/26/19 11:00		99.9189622436

		6/26/19 12:00		86.3949814631

		6/26/19 13:00		75.0709432495

		6/26/19 14:00		85.4702036669

		6/26/19 15:00		115.0339095109

		6/26/19 16:00		133.1835732062

		6/26/19 17:00		136.4081938737

		6/26/19 18:00		131.3509484829

		6/26/19 19:00		136.956795659

		6/26/19 20:00		137.5751923691

		6/26/19 21:00		115.7954071257

		6/26/19 22:00		84.1679316655

		6/26/19 23:00		88.6629696215

		6/27/19 0:00		90.2320297987

		6/27/19 1:00		88.723165514

		6/27/19 2:00		90.6776637521

		6/27/19 3:00		90.3593272374

		6/27/19 4:00		85.3953094112

		6/27/19 5:00		76.6080322568

		6/27/19 6:00		70.4480751258

		6/27/19 7:00		62.1242721497

		6/27/19 8:00		58.4193802364

		6/27/19 9:00		64.1778406262

		6/27/19 10:00		47.8670952891

		6/27/19 11:00		48.099057859

		6/27/19 12:00		46.1800715798

		6/27/19 13:00		50.7446740243

		6/27/19 14:00		56.7603681582

		6/27/19 15:00		56.2685156329

		6/27/19 16:00		56.7808299051

		6/27/19 17:00		63.4652376169

		6/27/19 18:00		76.009418374

		6/27/19 19:00		97.624015523

		6/27/19 20:00		104.2293984715

		6/27/19 21:00		92.6869190919

		6/27/19 22:00		52.8498577406

		6/27/19 23:00		42.1748196563

		6/28/19 0:00		38.0934073167

		6/28/19 1:00		37.2964373879

		6/28/19 2:00		37.578570635

		6/28/19 3:00		35.5145854494

		6/28/19 4:00		27.1899424961

		6/28/19 5:00		21.3287868334

		6/28/19 6:00		20.1498081313

		6/28/19 7:00		20.8655629137

		6/28/19 8:00		23.8474598867

		6/28/19 9:00		26.2013784621

		6/28/19 10:00		16.3332215427

		6/28/19 11:00		13.9945068035

		6/28/19 12:00		14.2509377375

		6/28/19 13:00		18.1964856136

		6/28/19 14:00		31.0337354278

		6/28/19 15:00		51.4102581295

		6/28/19 16:00		70.0239287322

		6/28/19 17:00		81.2099628942

		6/28/19 18:00		77.6439472213

		6/28/19 19:00		66.4369730951

		6/28/19 20:00		61.0739313811

		6/28/19 21:00		67.4195135754

		6/28/19 22:00		74.3638211538

		6/28/19 23:00		80.9116891992

		6/29/19 0:00		79.9078147832

		6/29/19 1:00		73.8926162112

		6/29/19 2:00		63.6406367623

		6/29/19 3:00		52.2993183085

		6/29/19 4:00		49.9390317639

		6/29/19 5:00		51.4859229837

		6/29/19 6:00		48.5077997139

		6/29/19 7:00		45.171070577

		6/29/19 8:00		41.0840360887

		6/29/19 9:00		35.0110822661

		6/29/19 10:00		31.8953216604

		6/29/19 11:00		27.1081970985

		6/29/19 12:00		23.0113157971

		6/29/19 13:00		21.781866603

		6/29/19 14:00		22.0357587739

		6/29/19 15:00		18.8869754162

		6/29/19 16:00		17.0283237868

		6/29/19 17:00		22.2102066884

		6/29/19 18:00		35.6200781687

		6/29/19 19:00		60.6377403578

		6/29/19 20:00		98.3708172525

		6/29/19 21:00		128.2603401166

		6/29/19 22:00		153.6754007509

		6/29/19 23:00		154.9094636255

		6/30/19 0:00		170.5132157129

		6/30/19 1:00		181.4149931456

		6/30/19 2:00		187.9595557938

		6/30/19 3:00		188.0657051325

		6/30/19 4:00		188.0657051325

		6/30/19 5:00		183.7554919074

		6/30/19 6:00		188.0657051325

		6/30/19 7:00		185.4189590862

		6/30/19 8:00		148.5810006138

		6/30/19 9:00		134.0319997951

		6/30/19 10:00		130.4657487302

		6/30/19 11:00		102.3352968284

		6/30/19 12:00		59.4333368573

		6/30/19 13:00		24.3935603238

		6/30/19 14:00		38.8645188305

		6/30/19 15:00		60.3329648919

		6/30/19 16:00		59.9901600131

		6/30/19 17:00		53.9676296041

		6/30/19 18:00		67.5730980901

		6/30/19 19:00		90.8489348677

		6/30/19 20:00		104.769241202

		6/30/19 21:00		110.8031843994

		6/30/19 22:00		84.7873690553

		6/30/19 23:00		91.297177954

		7/1/19 0:00		91.3266291921

		7/1/19 1:00		114.466436732

		7/1/19 2:00		131.01610976

		7/1/19 3:00		142.6791667603

		7/1/19 4:00		146.9547402152

		7/1/19 5:00		150.6865560014

		7/1/19 6:00		144.9244086318

		7/1/19 7:00		138.1929919272

		7/1/19 8:00		139.563336776

		7/1/19 9:00		145.2072307098

		7/1/19 10:00		123.3721060796

		7/1/19 11:00		126.316201598

		7/1/19 12:00		141.1666278849

		7/1/19 13:00		141.66543562

		7/1/19 14:00		118.858482078

		7/1/19 15:00		94.0224457683

		7/1/19 16:00		96.0431535415

		7/1/19 17:00		102.8440306666

		7/1/19 18:00		103.8846386014

		7/1/19 19:00		104.2624375771

		7/1/19 20:00		108.5292742774

		7/1/19 21:00		100.2206677041

		7/1/19 22:00		75.0677369646

		7/1/19 23:00		44.9541012296

		7/2/19 0:00		34.6354340286

		7/2/19 1:00		33.3206218356

		7/2/19 2:00		31.7435657687

		7/2/19 3:00		36.2780876116

		7/2/19 4:00		26.1503306405

		7/2/19 5:00		8.0400529586

		7/2/19 6:00		3.4941634235

		7/2/19 7:00		3.2588213699

		7/2/19 8:00		3.6557101297

		7/2/19 9:00		6.5008047885

		7/2/19 10:00		7.6034023018

		7/2/19 11:00		13.2984146747

		7/2/19 12:00		12.4587979358

		7/2/19 13:00		11.1877817608

		7/2/19 14:00		9.4117809204

		7/2/19 15:00		11.5773183657

		7/2/19 16:00		19.4895537934

		7/2/19 17:00		30.2350642353

		7/2/19 18:00		30.3935562986

		7/2/19 19:00		29.7777265987

		7/2/19 20:00		30.9870658948

		7/2/19 21:00		34.9708847702

		7/2/19 22:00		25.4892598645

		7/2/19 23:00		31.5818639517

		7/3/19 0:00		42.5144355949

		7/3/19 1:00		47.227642158

		7/3/19 2:00		49.4034459093

		7/3/19 3:00		50.2010699797

		7/3/19 4:00		49.1390859865

		7/3/19 5:00		42.9732415812

		7/3/19 6:00		37.0390747977

		7/3/19 7:00		21.4707504238

		7/3/19 8:00		11.3186137941

		7/3/19 9:00		6.7013693057

		7/3/19 10:00		3.0986803247

		7/3/19 11:00		2.9451359505

		7/3/19 12:00		5.7813124791

		7/3/19 13:00		14.0757789395

		7/3/19 14:00		25.9225268253

		7/3/19 15:00		30.4153114619

		7/3/19 16:00		31.5057298004

		7/3/19 17:00		36.6983463229

		7/3/19 18:00		32.6983671769

		7/3/19 19:00		29.4780232079

		7/3/19 20:00		38.4113672045

		7/3/19 21:00		35.8385391571

		7/3/19 22:00		20.7591608384

		7/3/19 23:00		10.6878077209

		7/4/19 0:00		3.1784070513

		7/4/19 1:00		0

		7/4/19 2:00		0

		7/4/19 3:00		0

		7/4/19 4:00		0

		7/4/19 5:00		0.2931483471

		7/4/19 6:00		3.8103083161

		7/4/19 7:00		6.7228987406

		7/4/19 8:00		6.5042429963

		7/4/19 9:00		6.2028318995

		7/4/19 10:00		17.1912471637

		7/4/19 11:00		23.8460856938

		7/4/19 12:00		26.7800073284

		7/4/19 13:00		33.5291616768

		7/4/19 14:00		39.6792868616

		7/4/19 15:00		42.5675375202

		7/4/19 16:00		43.177348622

		7/4/19 17:00		38.2039646777

		7/4/19 18:00		41.114807999

		7/4/19 19:00		52.354779108

		7/4/19 20:00		65.2884987

		7/4/19 21:00		85.3861712516

		7/4/19 22:00		133.1215784244

		7/4/19 23:00		144.6155299142

		7/5/19 0:00		149.2815664268

		7/5/19 1:00		106.0195708928

		7/5/19 2:00		51.5455142908

		7/5/19 3:00		46.4817696069

		7/5/19 4:00		43.7677882128

		7/5/19 5:00		24.0681979816

		7/5/19 6:00		18.8362695322

		7/5/19 7:00		19.2586442924

		7/5/19 8:00		22.0830170343

		7/5/19 9:00		20.8937802029

		7/5/19 10:00		12.9302615617

		7/5/19 11:00		18.5591166814

		7/5/19 12:00		23.9867063117

		7/5/19 13:00		23.7236660699

		7/5/19 14:00		20.5697298605

		7/5/19 15:00		17.4519399293

		7/5/19 16:00		17.147467995

		7/5/19 17:00		10.6031186862

		7/5/19 18:00		2.915656837

		7/5/19 19:00		0.7796535126

		7/5/19 20:00		1.9249785382

		7/5/19 21:00		3.8464759033

		7/5/19 22:00		13.7431950229

		7/5/19 23:00		20.917911585

		7/6/19 0:00		29.1663519994

		7/6/19 1:00		55.1710593256

		7/6/19 2:00		105.3927694546

		7/6/19 3:00		143.8395395944

		7/6/19 4:00		142.4244306477

		7/6/19 5:00		102.6663568925

		7/6/19 6:00		91.7321994514

		7/6/19 7:00		88.2980131299

		7/6/19 8:00		81.4686511122

		7/6/19 9:00		75.8958851644

		7/6/19 10:00		66.7367334756

		7/6/19 11:00		73.2641496852

		7/6/19 12:00		51.6916232557

		7/6/19 13:00		47.0736339379

		7/6/19 14:00		47.5263519474

		7/6/19 15:00		53.5054488419

		7/6/19 16:00		53.2867326391

		7/6/19 17:00		48.7277349987

		7/6/19 18:00		61.053821483

		7/6/19 19:00		67.6070069066

		7/6/19 20:00		62.2827875044

		7/6/19 21:00		53.206045266

		7/6/19 22:00		47.9544752245

		7/6/19 23:00		57.5581780642

		7/7/19 0:00		59.0549456852

		7/7/19 1:00		60.5762237931

		7/7/19 2:00		61.8300397612

		7/7/19 3:00		63.0183226362

		7/7/19 4:00		57.2268355299

		7/7/19 5:00		52.7389757866

		7/7/19 6:00		57.3972716238

		7/7/19 7:00		62.0529806284

		7/7/19 8:00		54.1536312943

		7/7/19 9:00		36.8693820465

		7/7/19 10:00		6.6750282135

		7/7/19 11:00		6.3354296196

		7/7/19 12:00		15.1296580195

		7/7/19 13:00		33.8624691136

		7/7/19 14:00		54.2391404838

		7/7/19 15:00		55.822160637

		7/7/19 16:00		51.7262134697

		7/7/19 17:00		46.5860382886

		7/7/19 18:00		49.3443551197

		7/7/19 19:00		54.4195695815

		7/7/19 20:00		56.8567028953

		7/7/19 21:00		56.9099485335

		7/7/19 22:00		59.1530570115

		7/7/19 23:00		85.1486435226

		7/8/19 0:00		115.2231744756

		7/8/19 1:00		132.469840316

		7/8/19 2:00		143.4838005524

		7/8/19 3:00		152.6136174602

		7/8/19 4:00		155.086768206

		7/8/19 5:00		146.2017588301

		7/8/19 6:00		136.4443550186

		7/8/19 7:00		137.4468517727

		7/8/19 8:00		126.7088748614

		7/8/19 9:00		115.6466023046

		7/8/19 10:00		110.7763621167

		7/8/19 11:00		116.1987176232

		7/8/19 12:00		111.5926391334

		7/8/19 13:00		108.672273592

		7/8/19 14:00		108.3343202632

		7/8/19 15:00		106.1401460357

		7/8/19 16:00		103.4661193121

		7/8/19 17:00		101.4792014206

		7/8/19 18:00		94.2388625643

		7/8/19 19:00		92.4867492897

		7/8/19 20:00		93.9425512941

		7/8/19 21:00		88.2786986086

		7/8/19 22:00		54.3983347582

		7/8/19 23:00		36.1997987576

		7/9/19 0:00		29.6948711427

		7/9/19 1:00		20.7628116422

		7/9/19 2:00		17.4566353774

		7/9/19 3:00		17.1860710207

		7/9/19 4:00		16.7429545212

		7/9/19 5:00		20.8621955712

		7/9/19 6:00		24.4152671698

		7/9/19 7:00		21.8902967649

		7/9/19 8:00		9.9759867082

		7/9/19 9:00		4.2451298543

		7/9/19 10:00		1.8742775108

		7/9/19 11:00		0

		7/9/19 12:00		0

		7/9/19 13:00		0

		7/9/19 14:00		0.4763668878

		7/9/19 15:00		0.8235997601

		7/9/19 16:00		1.2985770926

		7/9/19 17:00		0.8410633829

		7/9/19 18:00		0

		7/9/19 19:00		0

		7/9/19 20:00		0

		7/9/19 21:00		0

		7/9/19 22:00		0

		7/9/19 23:00		0

		7/10/19 0:00		0.9813193664

		7/10/19 1:00		7.1175121284

		7/10/19 2:00		20.9266508174

		7/10/19 3:00		36.698447913

		7/10/19 4:00		39.566311159

		7/10/19 5:00		40.5537899126

		7/10/19 6:00		48.5871267699

		7/10/19 7:00		64.3840587602

		7/10/19 8:00		73.4422843318

		7/10/19 9:00		83.9449313309

		7/10/19 10:00		102.8508000408

		7/10/19 11:00		121.6761672134

		7/10/19 12:00		131.4411283424

		7/10/19 13:00		102.0017440885

		7/10/19 14:00		73.290776221

		7/10/19 15:00		62.5960321216

		7/10/19 16:00		58.2527550128

		7/10/19 17:00		43.849927582

		7/10/19 18:00		26.4956713091

		7/10/19 19:00		20.8848588515

		7/10/19 20:00		18.1607568463

		7/10/19 21:00		22.6387908379

		7/10/19 22:00		39.1993079972

		7/10/19 23:00		50.1617867954

		7/11/19 0:00		57.3647082576

		7/11/19 1:00		58.0707748066

		7/11/19 2:00		65.519576692

		7/11/19 3:00		81.2888241221

		7/11/19 4:00		81.7771284248

		7/11/19 5:00		60.5619194016

		7/11/19 6:00		45.0198152028

		7/11/19 7:00		32.4369459356

		7/11/19 8:00		12.0021848105

		7/11/19 9:00		1.7260035107

		7/11/19 10:00		0

		7/11/19 11:00		0.2385357388

		7/11/19 12:00		1.4155219975

		7/11/19 13:00		2.4580034037

		7/11/19 14:00		3.3699414413

		7/11/19 15:00		4.8918028254

		7/11/19 16:00		2.8157036315

		7/11/19 17:00		0.2780182009

		7/11/19 18:00		0

		7/11/19 19:00		1.1173422114

		7/11/19 20:00		0.3503497082

		7/11/19 21:00		0

		7/11/19 22:00		4.0227105659

		7/11/19 23:00		10.9545190845

		7/12/19 0:00		23.1901219299

		7/12/19 1:00		22.7824814612

		7/12/19 2:00		14.107309555

		7/12/19 3:00		5.0763297237

		7/12/19 4:00		2.5276476775

		7/12/19 5:00		2.7800164914

		7/12/19 6:00		11.0652161939

		7/12/19 7:00		42.6493622077

		7/12/19 8:00		64.4621890345

		7/12/19 9:00		41.9530730931

		7/12/19 10:00		63.3754418178

		7/12/19 11:00		45.6492232961

		7/12/19 12:00		70.0865925225

		7/12/19 13:00		87.0936567078

		7/12/19 14:00		90.0001143072

		7/12/19 15:00		92.3059336538

		7/12/19 16:00		100.4635648452

		7/12/19 17:00		109.9677563967

		7/12/19 18:00		109.4726257301

		7/12/19 19:00		96.0964561692

		7/12/19 20:00		88.2941229698

		7/12/19 21:00		60.4617861832

		7/12/19 22:00		33.3092536478

		7/12/19 23:00		26.6514551271

		7/13/19 0:00		33.9432531213

		7/13/19 1:00		31.3214214449

		7/13/19 2:00		35.5801284537

		7/13/19 3:00		61.0820685059

		7/13/19 4:00		73.7093921449

		7/13/19 5:00		78.9087720949

		7/13/19 6:00		76.0153750269

		7/13/19 7:00		75.9892118414

		7/13/19 8:00		61.6359505024

		7/13/19 9:00		50.6734717041

		7/13/19 10:00		44.5010140265

		7/13/19 11:00		57.2292836053

		7/13/19 12:00		67.5051714334

		7/13/19 13:00		68.5860264202

		7/13/19 14:00		68.1280430666

		7/13/19 15:00		67.0025627392

		7/13/19 16:00		68.3323582433

		7/13/19 17:00		80.7871371729

		7/13/19 18:00		92.6220723519

		7/13/19 19:00		99.8864533892

		7/13/19 20:00		98.0102935612

		7/13/19 21:00		83.590007488

		7/13/19 22:00		75.008333971

		7/13/19 23:00		64.2648910129

		7/14/19 0:00		52.3052898283

		7/14/19 1:00		54.4758530136

		7/14/19 2:00		74.6821006789

		7/14/19 3:00		92.984751737

		7/14/19 4:00		97.4764768623

		7/14/19 5:00		90.9691507282

		7/14/19 6:00		96.3456965014

		7/14/19 7:00		104.7942745066

		7/14/19 8:00		93.7072858048

		7/14/19 9:00		68.9460867611

		7/14/19 10:00		49.5525951459

		7/14/19 11:00		50.4028677025

		7/14/19 12:00		54.4418748184

		7/14/19 13:00		54.5899585971

		7/14/19 14:00		51.8557731481

		7/14/19 15:00		68.4094874827

		7/14/19 16:00		83.4441512597

		7/14/19 17:00		78.5720824487

		7/14/19 18:00		76.674472228

		7/14/19 19:00		72.0221528662

		7/14/19 20:00		70.9457108573

		7/14/19 21:00		59.5312598701

		7/14/19 22:00		41.848083369

		7/14/19 23:00		42.247248492

		7/15/19 0:00		41.8112234819

		7/15/19 1:00		38.5394798424

		7/15/19 2:00		37.8528467496

		7/15/19 3:00		35.3785339113

		7/15/19 4:00		41.2861707935

		7/15/19 5:00		47.1059074005

		7/15/19 6:00		45.8938648148

		7/15/19 7:00		40.1876911511

		7/15/19 8:00		38.4680941643

		7/15/19 9:00		36.1395087084

		7/15/19 10:00		34.0697155384

		7/15/19 11:00		41.8695015502

		7/15/19 12:00		48.4890922557

		7/15/19 13:00		53.0400097609

		7/15/19 14:00		47.9120600896

		7/15/19 15:00		40.5277654844

		7/15/19 16:00		38.5833643181

		7/15/19 17:00		40.9819627459

		7/15/19 18:00		42.9858759294

		7/15/19 19:00		37.3855022334

		7/15/19 20:00		26.778232226

		7/15/19 21:00		18.4018191698

		7/15/19 22:00		6.0167385304

		7/15/19 23:00		5.7478427303

		7/16/19 0:00		10.2020937197

		7/16/19 1:00		13.6996343969

		7/16/19 2:00		13.7697167474

		7/16/19 3:00		14.8977757306

		7/16/19 4:00		15.7492777761

		7/16/19 5:00		14.1780688429

		7/16/19 6:00		11.4108341294

		7/16/19 7:00		7.491752227

		7/16/19 8:00		4.3218502552

		7/16/19 9:00		2.4996833726

		7/16/19 10:00		0

		7/16/19 11:00		1.7987669497

		7/16/19 12:00		1.4258849382

		7/16/19 13:00		0.6206201224

		7/16/19 14:00		0

		7/16/19 15:00		0

		7/16/19 16:00		0

		7/16/19 17:00		0

		7/16/19 18:00		0

		7/16/19 19:00		0

		7/16/19 20:00		0

		7/16/19 21:00		0

		7/16/19 22:00		0

		7/16/19 23:00		0

		7/17/19 0:00		0

		7/17/19 1:00		0

		7/17/19 2:00		0

		7/17/19 3:00		0

		7/17/19 4:00		0

		7/17/19 5:00		0

		7/17/19 6:00		1.9728382372

		7/17/19 7:00		5.3448434456

		7/17/19 8:00		9.8992038665

		7/17/19 9:00		11.8985893496

		7/17/19 10:00		8.6632504236

		7/17/19 11:00		6.4493377217

		7/17/19 12:00		5.5632471967

		7/17/19 13:00		3.6542053563

		7/17/19 14:00		2.6989574469

		7/17/19 15:00		2.6656138186

		7/17/19 16:00		0.5228610911

		7/17/19 17:00		0

		7/17/19 18:00		0

		7/17/19 19:00		0

		7/17/19 20:00		2.3405089208

		7/17/19 21:00		21.349097434

		7/17/19 22:00		38.5701129954

		7/17/19 23:00		57.6967990902

		7/18/19 0:00		82.3207745922

		7/18/19 1:00		106.4364994287

		7/18/19 2:00		133.1096106068

		7/18/19 3:00		149.6173690173

		7/18/19 4:00		149.9646587305

		7/18/19 5:00		149.1298848694

		7/18/19 6:00		134.1229601644

		7/18/19 7:00		111.0421096126

		7/18/19 8:00		99.9911903768

		7/18/19 9:00		91.9841009505

		7/18/19 10:00		77.264676427

		7/18/19 11:00		89.5348437172

		7/18/19 12:00		102.6046842258

		7/18/19 13:00		81.4492498676

		7/18/19 14:00		67.3855403358

		7/18/19 15:00		59.8733957405

		7/18/19 16:00		58.9944821894

		7/18/19 17:00		56.9202933862

		7/18/19 18:00		57.24349384

		7/18/19 19:00		60.1696153318

		7/18/19 20:00		35.0975949682

		7/18/19 21:00		18.4677511902

		7/18/19 22:00		22.7571396694

		7/18/19 23:00		12.7702684417

		7/19/19 0:00		8.6729403914

		7/19/19 1:00		4.6146130552

		7/19/19 2:00		0

		7/19/19 3:00		0

		7/19/19 4:00		0

		7/19/19 5:00		0

		7/19/19 6:00		0

		7/19/19 7:00		2.052935644

		7/19/19 8:00		9.9677586477

		7/19/19 9:00		24.3176523965

		7/19/19 10:00		26.9281235664

		7/19/19 11:00		45.1668855576

		7/19/19 12:00		55.5161041439

		7/19/19 13:00		53.0666660304

		7/19/19 14:00		46.6897618523

		7/19/19 15:00		42.2948125141

		7/19/19 16:00		32.9731586758

		7/19/19 17:00		21.423377193

		7/19/19 18:00		23.6423468554

		7/19/19 19:00		33.5964787924

		7/19/19 20:00		61.9341548187

		7/19/19 21:00		82.6709088301

		7/19/19 22:00		88.1839447136

		7/19/19 23:00		91.8010032525

		7/20/19 0:00		96.5979845387

		7/20/19 1:00		103.773580723

		7/20/19 2:00		140.632214034

		7/20/19 3:00		155.2362321243

		7/20/19 4:00		157.9447474718

		7/20/19 5:00		174.070212161

		7/20/19 6:00		179.662983939

		7/20/19 7:00		158.0040587864

		7/20/19 8:00		138.200752425

		7/20/19 9:00		146.9367661886

		7/20/19 10:00		163.0927500516

		7/20/19 11:00		156.8257367038

		7/20/19 12:00		133.0304123968

		7/20/19 13:00		130.3650282711

		7/20/19 14:00		151.2139700418

		7/20/19 15:00		184.5194400753

		7/20/19 16:00		179.2793274227

		7/20/19 17:00		188.0657051325

		7/20/19 18:00		188.0657051325

		7/20/19 19:00		181.1146232241

		7/20/19 20:00		156.0690633832

		7/20/19 21:00		139.8429946918

		7/20/19 22:00		161.6005614217

		7/20/19 23:00		158.5240765669

		7/21/19 0:00		163.1588431296

		7/21/19 1:00		159.3411588716

		7/21/19 2:00		138.5573289665

		7/21/19 3:00		125.9007597476

		7/21/19 4:00		114.193917384

		7/21/19 5:00		95.5578003093

		7/21/19 6:00		81.5941769175

		7/21/19 7:00		74.7739976601

		7/21/19 8:00		73.2199901728

		7/21/19 9:00		71.5426596524

		7/21/19 10:00		49.3445434332

		7/21/19 11:00		49.099428653

		7/21/19 12:00		43.3129392875

		7/21/19 13:00		38.6836932834

		7/21/19 14:00		38.507540884

		7/21/19 15:00		35.4487574969

		7/21/19 16:00		44.6603272357

		7/21/19 17:00		42.4804573998

		7/21/19 18:00		36.6290494378

		7/21/19 19:00		32.4803992725

		7/21/19 20:00		45.0969791315

		7/21/19 21:00		60.1852626958

		7/21/19 22:00		55.9767090195

		7/21/19 23:00		64.5025228098

		7/22/19 0:00		77.8294929946

		7/22/19 1:00		89.3345648913

		7/22/19 2:00		118.8310948548

		7/22/19 3:00		156.2037496484

		7/22/19 4:00		162.7704961208

		7/22/19 5:00		159.4103516886

		7/22/19 6:00		163.8012151198

		7/22/19 7:00		179.0405335333

		7/22/19 8:00		185.9250094572

		7/22/19 9:00		187.9135032352

		7/22/19 10:00		175.1511984717

		7/22/19 11:00		179.8298495101

		7/22/19 12:00		182.1854678625

		7/22/19 13:00		188.0657051325

		7/22/19 14:00		187.880563242

		7/22/19 15:00		178.9923401478

		7/22/19 16:00		166.6765762158

		7/22/19 17:00		156.785680443

		7/22/19 18:00		146.9306732562

		7/22/19 19:00		131.9230944096

		7/22/19 20:00		116.1227182647

		7/22/19 21:00		93.5402021865

		7/22/19 22:00		79.8731279347

		7/22/19 23:00		65.5691948178

		7/23/19 0:00		49.6298284533

		7/23/19 1:00		29.6810028455

		7/23/19 2:00		13.4978889559

		7/23/19 3:00		4.334689766

		7/23/19 4:00		3.8257844635

		7/23/19 5:00		6.662166898

		7/23/19 6:00		9.9974571712

		7/23/19 7:00		13.0894062799

		7/23/19 8:00		14.6523834359

		7/23/19 9:00		12.1905156412

		7/23/19 10:00		6.2199585155

		7/23/19 11:00		4.7387552519

		7/23/19 12:00		0.9620350247

		7/23/19 13:00		0

		7/23/19 14:00		0

		7/23/19 15:00		0

		7/23/19 16:00		4.4041623277

		7/23/19 17:00		26.4896467643

		7/23/19 18:00		58.9920365918

		7/23/19 19:00		92.8091370222

		7/23/19 20:00		129.365839392

		7/23/19 21:00		150.6476915668

		7/23/19 22:00		163.47957073

		7/23/19 23:00		161.7328392566

		7/24/19 0:00		166.5514741159

		7/24/19 1:00		147.0208085151

		7/24/19 2:00		158.6612629415

		7/24/19 3:00		157.2688556811

		7/24/19 4:00		131.908532326

		7/24/19 5:00		121.9266390167

		7/24/19 6:00		114.08303543

		7/24/19 7:00		81.3300672534

		7/24/19 8:00		101.7118751217

		7/24/19 9:00		138.5314680736

		7/24/19 10:00		120.1233837637

		7/24/19 11:00		124.7377827362

		7/24/19 12:00		83.220424927

		7/24/19 13:00		72.4561782844

		7/24/19 14:00		126.1305443233

		7/24/19 15:00		125.684972315

		7/24/19 16:00		117.8907019061

		7/24/19 17:00		114.1320068476

		7/24/19 18:00		91.8929671345

		7/24/19 19:00		50.3202451605

		7/24/19 20:00		18.8889031516

		7/24/19 21:00		4.3171468781

		7/24/19 22:00		0

		7/24/19 23:00		0

		7/25/19 0:00		0

		7/25/19 1:00		7.0264365409

		7/25/19 2:00		15.5820043576

		7/25/19 3:00		21.3778424965

		7/25/19 4:00		23.9351371591

		7/25/19 5:00		24.9317243387

		7/25/19 6:00		27.4535689875

		7/25/19 7:00		25.4048619723

		7/25/19 8:00		26.4206992503

		7/25/19 9:00		38.084140311

		7/25/19 10:00		60.6696248044

		7/25/19 11:00		65.3649737978

		7/25/19 12:00		56.0459439593

		7/25/19 13:00		78.1759898089

		7/25/19 14:00		102.7147807143

		7/25/19 15:00		125.218378575

		7/25/19 16:00		141.4970684967

		7/25/19 17:00		155.57464137

		7/25/19 18:00		173.2460284557

		7/25/19 19:00		179.1205791539

		7/25/19 20:00		167.685106435

		7/25/19 21:00		142.9540796718

		7/25/19 22:00		133.6370618143

		7/25/19 23:00		62.2014459897

		7/26/19 0:00		155.3795634653

		7/26/19 1:00		185.1370240639

		7/26/19 2:00		32.9468715998

		7/26/19 3:00		21.0378722312

		7/26/19 4:00		43.6943930316

		7/26/19 5:00		98.6584636246

		7/26/19 6:00		153.5881075389

		7/26/19 7:00		163.8895490116

		7/26/19 8:00		159.8472662321

		7/26/19 9:00		150.4609638786

		7/26/19 10:00		56.6148935124

		7/26/19 11:00		0.5380464676

		7/26/19 12:00		0

		7/26/19 13:00		0.6367166884

		7/26/19 14:00		12.5347075976

		7/26/19 15:00		7.8256548336

		7/26/19 16:00		1.8501773986

		7/26/19 17:00		1.1665517465

		7/26/19 18:00		0

		7/26/19 19:00		0

		7/26/19 20:00		0.1278262428

		7/26/19 21:00		0

		7/26/19 22:00		67.4032641038

		7/26/19 23:00		11.3272395429

		7/27/19 0:00		96.3128258869

		7/27/19 1:00		162.0977214139

		7/27/19 2:00		85.9764547404

		7/27/19 3:00		50.8703435425

		7/27/19 4:00		43.4512381984

		7/27/19 5:00		49.2447273743

		7/27/19 6:00		62.5311952928

		7/27/19 7:00		71.2700312808

		7/27/19 8:00		77.6146595186

		7/27/19 9:00		63.262793186

		7/27/19 10:00		14.6357798854

		7/27/19 11:00		4.1691198413

		7/27/19 12:00		0

		7/27/19 13:00		0

		7/27/19 14:00		0

		7/27/19 15:00		9.9107568988

		7/27/19 16:00		14.4437975075

		7/27/19 17:00		12.2722900292

		7/27/19 18:00		4.0818444695

		7/27/19 19:00		0

		7/27/19 20:00		0

		7/27/19 21:00		0

		7/27/19 22:00		0

		7/27/19 23:00		0.7169466828

		7/28/19 0:00		11.6332700191

		7/28/19 1:00		21.0607126748

		7/28/19 2:00		17.1753222851

		7/28/19 3:00		6.6092225614

		7/28/19 4:00		0.4099996651

		7/28/19 5:00		0

		7/28/19 6:00		0

		7/28/19 7:00		0

		7/28/19 8:00		0

		7/28/19 9:00		0.4273859307

		7/28/19 10:00		0

		7/28/19 11:00		0

		7/28/19 12:00		8.8458587544

		7/28/19 13:00		19.780864845

		7/28/19 14:00		41.0057744906

		7/28/19 15:00		61.9985159082

		7/28/19 16:00		65.1700519951

		7/28/19 17:00		57.5735033131

		7/28/19 18:00		50.5025276594

		7/28/19 19:00		61.7919979592

		7/28/19 20:00		57.4635877046

		7/28/19 21:00		45.5596207661

		7/28/19 22:00		72.9368608465

		7/28/19 23:00		76.3445866454

		7/29/19 0:00		76.5781895249

		7/29/19 1:00		66.9113545889

		7/29/19 2:00		63.1092210603

		7/29/19 3:00		70.7764195111

		7/29/19 4:00		63.6282526728

		7/29/19 5:00		61.4654524632

		7/29/19 6:00		63.0603958335

		7/29/19 7:00		60.3426828589

		7/29/19 8:00		58.1519205745

		7/29/19 9:00		55.1209406825

		7/29/19 10:00		50.4736834845

		7/29/19 11:00		51.6997950699

		7/29/19 12:00		39.3602169154

		7/29/19 13:00		24.7919139643

		7/29/19 14:00		14.0800382933

		7/29/19 15:00		7.8974600047

		7/29/19 16:00		1.4191383597

		7/29/19 17:00		0

		7/29/19 18:00		0

		7/29/19 19:00		0

		7/29/19 20:00		0.5826618722

		7/29/19 21:00		7.6837685509

		7/29/19 22:00		15.0269454019

		7/29/19 23:00		33.0929062305

		7/30/19 0:00		47.424298427

		7/30/19 1:00		59.7084380823

		7/30/19 2:00		77.6627364471

		7/30/19 3:00		96.615081421

		7/30/19 4:00		112.1952720224

		7/30/19 5:00		108.5238850428

		7/30/19 6:00		97.5556279939

		7/30/19 7:00		81.4530037482

		7/30/19 8:00		62.8495144628

		7/30/19 9:00		49.532210211

		7/30/19 10:00		45.7593544739

		7/30/19 11:00		30.4340684762

		7/30/19 12:00		25.3048600778

		7/30/19 13:00		25.3561745117

		7/30/19 14:00		39.9739974672

		7/30/19 15:00		33.6758083262

		7/30/19 16:00		16.562521459

		7/30/19 17:00		8.6626408826

		7/30/19 18:00		13.2941188972

		7/30/19 19:00		26.2595698071

		7/30/19 20:00		57.9747943962

		7/30/19 21:00		88.8933191377

		7/30/19 22:00		80.8922136203

		7/30/19 23:00		95.1864708929

		7/31/19 0:00		125.631776233

		7/31/19 1:00		166.4692034228

		7/31/19 2:00		177.7593402533

		7/31/19 3:00		188.0062377158

		7/31/19 4:00		188.0657051325

		7/31/19 5:00		187.3687618763

		7/31/19 6:00		182.9902503231

		7/31/19 7:00		181.2116542256

		7/31/19 8:00		183.3315040935

		7/31/19 9:00		185.7951004078

		7/31/19 10:00		170.7215375068

		7/31/19 11:00		176.574642768

		7/31/19 12:00		183.9012267231

		7/31/19 13:00		187.1527811746

		7/31/19 14:00		188.0657051325

		7/31/19 15:00		188.0657051325

		7/31/19 16:00		188.0657051325

		7/31/19 17:00		188.0657051325

		7/31/19 18:00		188.0657051325

		7/31/19 19:00		187.7149712647

		7/31/19 20:00		187.285507493

		7/31/19 21:00		184.7618589992

		7/31/19 22:00		188.0657051325

		7/31/19 23:00		188.0657051325

		8/1/19 0:00		188.0657051325

		8/1/19 1:00		183.2413861792

		8/1/19 2:00		172.6881646201

		8/1/19 3:00		151.7046133963

		8/1/19 4:00		136.9491986966

		8/1/19 5:00		132.5827144285

		8/1/19 6:00		124.9975413677

		8/1/19 7:00		116.8558127546

		8/1/19 8:00		118.3049147633

		8/1/19 9:00		120.8120957383

		8/1/19 10:00		126.9271425807

		8/1/19 11:00		138.0157616809

		8/1/19 12:00		128.7415306296

		8/1/19 13:00		128.1327825079

		8/1/19 14:00		126.1172211441

		8/1/19 15:00		124.131155619

		8/1/19 16:00		124.2137806388

		8/1/19 17:00		110.5128694269

		8/1/19 18:00		89.9858470828

		8/1/19 19:00		67.6666229918

		8/1/19 20:00		58.8494684161

		8/1/19 21:00		60.2070277703

		8/1/19 22:00		143.5920436398

		8/1/19 23:00		144.1811873364

		8/2/19 0:00		138.3795139573

		8/2/19 1:00		126.4944725241

		8/2/19 2:00		106.6253258212

		8/2/19 3:00		90.6318242851

		8/2/19 4:00		62.6872105381

		8/2/19 5:00		44.653538039

		8/2/19 6:00		35.4708273419

		8/2/19 7:00		30.2037078099

		8/2/19 8:00		23.9199196949

		8/2/19 9:00		24.2333687313

		8/2/19 10:00		123.6018906553

		8/2/19 11:00		164.8771392666

		8/2/19 12:00		170.2504936218

		8/2/19 13:00		165.6309631068

		8/2/19 14:00		172.0880863522

		8/2/19 15:00		182.1839192318

		8/2/19 16:00		168.0734782218

		8/2/19 17:00		162.5055117901

		8/2/19 18:00		169.4356041781

		8/2/19 19:00		149.5566379181

		8/2/19 20:00		139.4136424215

		8/2/19 21:00		130.0807864086

		8/2/19 22:00		102.9968074156

		8/2/19 23:00		97.2151819892

		8/3/19 0:00		97.5960113254

		8/3/19 1:00		84.4545596581

		8/3/19 2:00		65.3417245157

		8/3/19 3:00		54.5139295049

		8/3/19 4:00		47.8566686688

		8/3/19 5:00		43.0076880823

		8/3/19 6:00		38.4463241342

		8/3/19 7:00		39.0287257125

		8/3/19 8:00		34.0094676119

		8/3/19 9:00		32.3124434654

		8/3/19 10:00		20.1389231163

		8/3/19 11:00		20.5686544914

		8/3/19 12:00		18.6254139308

		8/3/19 13:00		16.9376062427

		8/3/19 14:00		13.6444786157

		8/3/19 15:00		11.0657893111

		8/3/19 16:00		6.899063529

		8/3/19 17:00		2.740181499

		8/3/19 18:00		0

		8/3/19 19:00		0

		8/3/19 20:00		0

		8/3/19 21:00		0

		8/3/19 22:00		0

		8/3/19 23:00		0

		8/4/19 0:00		0

		8/4/19 1:00		0

		8/4/19 2:00		0

		8/4/19 3:00		0

		8/4/19 4:00		0

		8/4/19 5:00		0

		8/4/19 6:00		0

		8/4/19 7:00		0.8068904071

		8/4/19 8:00		3.2920966106

		8/4/19 9:00		5.2354236468

		8/4/19 10:00		1.9262592929

		8/4/19 11:00		1.9954596425

		8/4/19 12:00		0

		8/4/19 13:00		0

		8/4/19 14:00		0

		8/4/19 15:00		0

		8/4/19 16:00		0

		8/4/19 17:00		2.9255667104

		8/4/19 18:00		10.5057432692

		8/4/19 19:00		30.378902536

		8/4/19 20:00		47.3776586277

		8/4/19 21:00		52.2244190973

		8/4/19 22:00		58.2832766644

		8/4/19 23:00		45.1439583906

		8/5/19 0:00		42.0726075561

		8/5/19 1:00		32.7703549626

		8/5/19 2:00		15.4593245637

		8/5/19 3:00		9.5910115019

		8/5/19 4:00		2.2500706258

		8/5/19 5:00		0.1873933665

		8/5/19 6:00		0

		8/5/19 7:00		0

		8/5/19 8:00		6.4569986116

		8/5/19 9:00		26.7381858765

		8/5/19 10:00		78.0187554815

		8/5/19 11:00		151.3699976762

		8/5/19 12:00		137.5269915501

		8/5/19 13:00		148.0469336562

		8/5/19 14:00		144.5414037793

		8/5/19 15:00		133.4090786057

		8/5/19 16:00		131.8338362951

		8/5/19 17:00		160.3845642527

		8/5/19 18:00		178.7555012498

		8/5/19 19:00		177.9974750454

		8/5/19 20:00		168.6262922826

		8/5/19 21:00		147.311780107

		8/5/19 22:00		98.3454543993

		8/5/19 23:00		69.2086354056

		8/6/19 0:00		44.3083049073

		8/6/19 1:00		48.8303138146

		8/6/19 2:00		65.6287737358

		8/6/19 3:00		71.5945697515

		8/6/19 4:00		66.6837876523

		8/6/19 5:00		76.8041855306

		8/6/19 6:00		93.1717742845

		8/6/19 7:00		97.0603635256

		8/6/19 8:00		94.1461726843

		8/6/19 9:00		93.825261726

		8/6/19 10:00		77.5801262942

		8/6/19 11:00		125.8379348997

		8/6/19 12:00		149.8738866746

		8/6/19 13:00		142.8225055347

		8/6/19 14:00		147.6578333934

		8/6/19 15:00		147.3121393893

		8/6/19 16:00		114.7453537829

		8/6/19 17:00		82.8681325174

		8/6/19 18:00		77.6037571588

		8/6/19 19:00		86.699913031

		8/6/19 20:00		98.0506496369

		8/6/19 21:00		109.6356085744

		8/6/19 22:00		144.8764283378

		8/6/19 23:00		175.0006021947

		8/7/19 0:00		181.0326523459

		8/7/19 1:00		163.2105054478

		8/7/19 2:00		166.8332976368

		8/7/19 3:00		154.8163946406

		8/7/19 4:00		143.9898187119

		8/7/19 5:00		132.8680316601

		8/7/19 6:00		124.6321686042

		8/7/19 7:00		134.232355433

		8/7/19 8:00		155.1267402212

		8/7/19 9:00		171.2763561151

		8/7/19 10:00		158.0156920998

		8/7/19 11:00		156.4889157337

		8/7/19 12:00		153.8673070601

		8/7/19 13:00		158.5286456467

		8/7/19 14:00		151.211229585

		8/7/19 15:00		146.4496388451

		8/7/19 16:00		148.5038911969

		8/7/19 17:00		153.41031483

		8/7/19 18:00		152.7432861622

		8/7/19 19:00		152.7579671807

		8/7/19 20:00		144.541849785

		8/7/19 21:00		138.497755004

		8/7/19 22:00		183.3669367626

		8/7/19 23:00		184.8546876366

		8/8/19 0:00		163.1911042031

		8/8/19 1:00		134.7853850631

		8/8/19 2:00		125.1985115022

		8/8/19 3:00		120.8102026922

		8/8/19 4:00		118.7993466878

		8/8/19 5:00		110.6500458903

		8/8/19 6:00		99.8638855046

		8/8/19 7:00		90.5460970484

		8/8/19 8:00		90.3417100152

		8/8/19 9:00		98.4180418147

		8/8/19 10:00		81.8866277614

		8/8/19 11:00		95.7695043125

		8/8/19 12:00		105.2048722404

		8/8/19 13:00		94.7133580374

		8/8/19 14:00		67.0160296312

		8/8/19 15:00		34.4549677637

		8/8/19 16:00		27.3290243946

		8/8/19 17:00		13.0408830979

		8/8/19 18:00		3.2887887356

		8/8/19 19:00		0

		8/8/19 20:00		0

		8/8/19 21:00		0

		8/8/19 22:00		0.7152615001

		8/8/19 23:00		5.7092577926

		8/9/19 0:00		10.0062541365

		8/9/19 1:00		28.8946651953

		8/9/19 2:00		75.2444394375

		8/9/19 3:00		119.6420619268

		8/9/19 4:00		125.4442779462

		8/9/19 5:00		156.4165760992

		8/9/19 6:00		166.0129173683

		8/9/19 7:00		174.8941183517

		8/9/19 8:00		175.0606518964

		8/9/19 9:00		166.7161839931

		8/9/19 10:00		182.9270637152

		8/9/19 11:00		187.0007180347

		8/9/19 12:00		184.6705864259

		8/9/19 13:00		169.9032410757

		8/9/19 14:00		144.883613984

		8/9/19 15:00		149.4516779277

		8/9/19 16:00		153.6625904783

		8/9/19 17:00		188.0657051325

		8/9/19 18:00		188.0657051325

		8/9/19 19:00		188.0657051325

		8/9/19 20:00		183.2432197579

		8/9/19 21:00		188.0657051325

		8/9/19 22:00		188.0657051325

		8/9/19 23:00		188.0138768011

		8/10/19 0:00		188.0657051325

		8/10/19 1:00		188.0657051325

		8/10/19 2:00		188.0657051325

		8/10/19 3:00		188.0657051325

		8/10/19 4:00		188.0657051325

		8/10/19 5:00		188.0657051325

		8/10/19 6:00		188.0657051325

		8/10/19 7:00		188.0657051325

		8/10/19 8:00		188.0657051325

		8/10/19 9:00		188.0657051325

		8/10/19 10:00		188.0657051325

		8/10/19 11:00		188.0657051325

		8/10/19 12:00		188.0657051325

		8/10/19 13:00		188.0657051325

		8/10/19 14:00		188.0657051325

		8/10/19 15:00		188.0657051325

		8/10/19 16:00		188.0657051325

		8/10/19 17:00		188.0657051325

		8/10/19 18:00		188.0657051325

		8/10/19 19:00		188.0657051325

		8/10/19 20:00		188.0657051325

		8/10/19 21:00		188.0657051325

		8/10/19 22:00		188.0657051325

		8/10/19 23:00		188.0657051325

		8/11/19 0:00		188.0657051325

		8/11/19 1:00		188.0657051325

		8/11/19 2:00		188.0657051325

		8/11/19 3:00		188.0657051325

		8/11/19 4:00		188.0657051325

		8/11/19 5:00		188.0657051325

		8/11/19 6:00		188.0657051325

		8/11/19 7:00		188.0657051325

		8/11/19 8:00		188.0657051325

		8/11/19 9:00		188.0657051325

		8/11/19 10:00		188.0657051325

		8/11/19 11:00		188.0657051325

		8/11/19 12:00		188.0657051325

		8/11/19 13:00		188.0657051325

		8/11/19 14:00		188.0657051325

		8/11/19 15:00		188.0657051325

		8/11/19 16:00		188.0657051325

		8/11/19 17:00		188.0657051325

		8/11/19 18:00		188.0657051325

		8/11/19 19:00		188.0657051325

		8/11/19 20:00		188.0657051325

		8/11/19 21:00		188.0657051325

		8/11/19 22:00		188.0657051325

		8/11/19 23:00		188.0657051325

		8/12/19 0:00		187.7923210291

		8/12/19 1:00		165.7278850847

		8/12/19 2:00		126.1022105771

		8/12/19 3:00		130.2470350053

		8/12/19 4:00		114.6398635414

		8/12/19 5:00		90.609184544

		8/12/19 6:00		55.2014620424

		8/12/19 7:00		42.824672152

		8/12/19 8:00		44.0834833831

		8/12/19 9:00		51.539750907

		8/12/19 10:00		39.7429021305

		8/12/19 11:00		47.4228117416

		8/12/19 12:00		41.9374207735

		8/12/19 13:00		38.5202371775

		8/12/19 14:00		28.0977770342

		8/12/19 15:00		24.2915154758

		8/12/19 16:00		22.1720744463

		8/12/19 17:00		23.5391423927

		8/12/19 18:00		16.6791360719

		8/12/19 19:00		9.8403767157

		8/12/19 20:00		9.5735838321

		8/12/19 21:00		18.1137666848

		8/12/19 22:00		37.8633600933

		8/12/19 23:00		49.4022937281

		8/13/19 0:00		74.2966427955

		8/13/19 1:00		58.4102594214

		8/13/19 2:00		34.1820024101

		8/13/19 3:00		40.7830368038

		8/13/19 4:00		47.7309322497

		8/13/19 5:00		44.7015579779

		8/13/19 6:00		37.1657255283

		8/13/19 7:00		31.0307025896

		8/13/19 8:00		25.0072603469

		8/13/19 9:00		23.5961381949

		8/13/19 10:00		92.6314929818

		8/13/19 11:00		78.272208089

		8/13/19 12:00		84.3519981868

		8/13/19 13:00		77.8747873436

		8/13/19 14:00		86.7011593689

		8/13/19 15:00		70.0441674763

		8/13/19 16:00		45.1196535619

		8/13/19 17:00		30.3229387413

		8/13/19 18:00		28.1976153933

		8/13/19 19:00		24.8615069476

		8/13/19 20:00		23.2077391521

		8/13/19 21:00		19.0350418502

		8/13/19 22:00		35.3892207016

		8/13/19 23:00		45.622822241

		8/14/19 0:00		35.7288069066

		8/14/19 1:00		34.882647513

		8/14/19 2:00		47.9876852989

		8/14/19 3:00		46.07876388

		8/14/19 4:00		37.1415768016

		8/14/19 5:00		34.8657141661

		8/14/19 6:00		30.9196174553

		8/14/19 7:00		44.9450720935

		8/14/19 8:00		85.3507088488

		8/14/19 9:00		116.6043052271

		8/14/19 10:00		125.5929687881

		8/14/19 11:00		133.5863410635

		8/14/19 12:00		136.915069355

		8/14/19 13:00		161.2059926344

		8/14/19 14:00		163.2164521894

		8/14/19 15:00		162.5746748734

		8/14/19 16:00		169.7847770262

		8/14/19 17:00		173.7277739979

		8/14/19 18:00		165.2507086223

		8/14/19 19:00		164.0556861068

		8/14/19 20:00		180.7930135237

		8/14/19 21:00		188.0657051325

		8/14/19 22:00		188.0657051325

		8/14/19 23:00		188.0657051325

		8/15/19 0:00		188.0657051325

		8/15/19 1:00		188.0657051325

		8/15/19 2:00		187.9500657852

		8/15/19 3:00		171.0657299587

		8/15/19 4:00		163.7466388981

		8/15/19 5:00		175.6718654381

		8/15/19 6:00		184.4257888053

		8/15/19 7:00		184.1036761096

		8/15/19 8:00		179.3405714284

		8/15/19 9:00		177.4458156437

		8/15/19 10:00		164.3414270438

		8/15/19 11:00		173.2933793862

		8/15/19 12:00		181.6199327302

		8/15/19 13:00		188.0657051325

		8/15/19 14:00		188.0657051325

		8/15/19 15:00		184.6841549081

		8/15/19 16:00		182.6381883498

		8/15/19 17:00		183.5957872043

		8/15/19 18:00		186.0206801415

		8/15/19 19:00		185.6790546998

		8/15/19 20:00		186.0021609969

		8/15/19 21:00		177.3217170564

		8/15/19 22:00		133.0128273862

		8/15/19 23:00		92.6660435509

		8/16/19 0:00		56.6298545233

		8/16/19 1:00		41.6932475607

		8/16/19 2:00		28.2573068039

		8/16/19 3:00		19.208732794

		8/16/19 4:00		20.9048916897

		8/16/19 5:00		18.7393847215

		8/16/19 6:00		22.1756945253

		8/16/19 7:00		32.2845210355

		8/16/19 8:00		58.083939406

		8/16/19 9:00		95.7415174596

		8/16/19 10:00		109.1143345448

		8/16/19 11:00		134.0354439496

		8/16/19 12:00		146.5387805027

		8/16/19 13:00		162.4275054063

		8/16/19 14:00		157.1156155818

		8/16/19 15:00		170.3383443408

		8/16/19 16:00		163.8944055173

		8/16/19 17:00		161.1351917193

		8/16/19 18:00		161.382427504

		8/16/19 19:00		155.2625786677

		8/16/19 20:00		176.6519504096

		8/16/19 21:00		187.6245807914

		8/16/19 22:00		188.0657051325

		8/16/19 23:00		188.0657051325

		8/17/19 0:00		188.0657051325

		8/17/19 1:00		188.0657051325

		8/17/19 2:00		188.0657051325

		8/17/19 3:00		188.0657051325

		8/17/19 4:00		188.0657051325

		8/17/19 5:00		188.0657051325

		8/17/19 6:00		188.0657051325

		8/17/19 7:00		188.0657051325

		8/17/19 8:00		188.0657051325

		8/17/19 9:00		187.9075713604

		8/17/19 10:00		177.0827075977

		8/17/19 11:00		173.1463214204

		8/17/19 12:00		158.0660387014

		8/17/19 13:00		129.1910943882

		8/17/19 14:00		131.2697878482

		8/17/19 15:00		145.9682748855

		8/17/19 16:00		144.6348568246

		8/17/19 17:00		144.2473869602

		8/17/19 18:00		141.5931455417

		8/17/19 19:00		155.0854723119

		8/17/19 20:00		167.6893558774

		8/17/19 21:00		172.2559455248

		8/17/19 22:00		157.0171573623

		8/17/19 23:00		131.1547927313

		8/18/19 0:00		134.4309270484

		8/18/19 1:00		117.9565942816

		8/18/19 2:00		138.308623841

		8/18/19 3:00		126.5264139603

		8/18/19 4:00		128.970827077

		8/18/19 5:00		134.4576626078

		8/18/19 6:00		127.5794629742

		8/18/19 7:00		64.1399945711

		8/18/19 8:00		50.6211502887

		8/18/19 9:00		50.6861184414

		8/18/19 10:00		43.7848578392

		8/18/19 11:00		58.4073256955

		8/18/19 12:00		87.6544022352

		8/18/19 13:00		103.2067422632

		8/18/19 14:00		117.2432578409

		8/18/19 15:00		135.6501230688

		8/18/19 16:00		148.5909118499

		8/18/19 17:00		178.0826373417

		8/18/19 18:00		186.9687295201

		8/18/19 19:00		180.5687594177

		8/18/19 20:00		162.8922903457

		8/18/19 21:00		167.9651484112

		8/18/19 22:00		188.0657051325

		8/18/19 23:00		188.0657051325

		8/19/19 0:00		188.0657051325

		8/19/19 1:00		187.0125000166

		8/19/19 2:00		178.259788298

		8/19/19 3:00		172.0397566872

		8/19/19 4:00		186.0029786739

		8/19/19 5:00		188.0657051325

		8/19/19 6:00		188.0657051325

		8/19/19 7:00		187.2382903642

		8/19/19 8:00		187.544844897

		8/19/19 9:00		186.7128313151

		8/19/19 10:00		169.8441948866

		8/19/19 11:00		175.6091793475

		8/19/19 12:00		178.7654372639

		8/19/19 13:00		173.0927908342

		8/19/19 14:00		162.3717918703

		8/19/19 15:00		152.8069782432

		8/19/19 16:00		146.665629458

		8/19/19 17:00		149.045218135

		8/19/19 18:00		173.8698292672

		8/19/19 19:00		146.8079300304

		8/19/19 20:00		139.6896554802

		8/19/19 21:00		157.9932059829

		8/19/19 22:00		160.1275906786

		8/19/19 23:00		146.7438043328

		8/20/19 0:00		143.0112328148

		8/20/19 1:00		121.8570621392

		8/20/19 2:00		101.6287049839

		8/20/19 3:00		76.9876995005

		8/20/19 4:00		58.2335470372

		8/20/19 5:00		47.1123125368

		8/20/19 6:00		45.0400043907

		8/20/19 7:00		51.6988559802

		8/20/19 8:00		64.9489793959

		8/20/19 9:00		77.0451524584

		8/20/19 10:00		80.5147813602

		8/20/19 11:00		81.0058905428

		8/20/19 12:00		77.8888365208

		8/20/19 13:00		77.7563431165

		8/20/19 14:00		73.0521136556

		8/20/19 15:00		54.5913858151

		8/20/19 16:00		39.5670693686

		8/20/19 17:00		30.3636293212

		8/20/19 18:00		26.8048379482

		8/20/19 19:00		20.0122079626

		8/20/19 20:00		14.7509479534

		8/20/19 21:00		13.0658053967

		8/20/19 22:00		22.4264165873

		8/20/19 23:00		23.2908448669

		8/21/19 0:00		21.4897096273

		8/21/19 1:00		21.8284915355

		8/21/19 2:00		23.126234102

		8/21/19 3:00		23.049825905

		8/21/19 4:00		22.7496752697

		8/21/19 5:00		22.8084142105

		8/21/19 6:00		19.5122242593

		8/21/19 7:00		16.2877364024

		8/21/19 8:00		25.5084591678

		8/21/19 9:00		42.3863031346

		8/21/19 10:00		46.1032595

		8/21/19 11:00		50.2947336388

		8/21/19 12:00		57.5758671429

		8/21/19 13:00		52.3969563733

		8/21/19 14:00		39.8926386078

		8/21/19 15:00		27.4262783989

		8/21/19 16:00		14.9680107142

		8/21/19 17:00		5.8195334266

		8/21/19 18:00		1.8812156981

		8/21/19 19:00		0.6758363373

		8/21/19 20:00		0.722069776

		8/21/19 21:00		2.8392455428

		8/21/19 22:00		13.9351578261

		8/21/19 23:00		17.1253002765

		8/22/19 0:00		21.8613299385

		8/22/19 1:00		32.9160005772

		8/22/19 2:00		51.2008213215

		8/22/19 3:00		72.1048869096

		8/22/19 4:00		78.0699643607

		8/22/19 5:00		72.2323528394

		8/22/19 6:00		69.1120950103

		8/22/19 7:00		62.5998999815

		8/22/19 8:00		54.5339427684

		8/22/19 9:00		59.3866152903

		8/22/19 10:00		64.8414375285

		8/22/19 11:00		89.0668153257

		8/22/19 12:00		95.1405769141

		8/22/19 13:00		87.5183283969

		8/22/19 14:00		87.5532481595

		8/22/19 15:00		85.6520847607

		8/22/19 16:00		75.3676782251

		8/22/19 17:00		68.4685138493

		8/22/19 18:00		68.0057631911

		8/22/19 19:00		63.307594451

		8/22/19 20:00		58.7883706011

		8/22/19 21:00		56.4937782072

		8/22/19 22:00		90.8956044007

		8/22/19 23:00		102.8470783717

		8/23/19 0:00		87.096003193

		8/23/19 1:00		63.2326432058

		8/23/19 2:00		48.0667546627

		8/23/19 3:00		37.5168335452

		8/23/19 4:00		28.4123928708

		8/23/19 5:00		22.0937087803

		8/23/19 6:00		16.3499863986

		8/23/19 7:00		12.0970199777

		8/23/19 8:00		6.8001119777

		8/23/19 9:00		3.5209896707

		8/23/19 10:00		2.2039343172

		8/23/19 11:00		1.9815391379

		8/23/19 12:00		0

		8/23/19 13:00		0

		8/23/19 14:00		0

		8/23/19 15:00		0

		8/23/19 16:00		0

		8/23/19 17:00		0

		8/23/19 18:00		6.5481653825

		8/23/19 19:00		25.0612567612

		8/23/19 20:00		47.0962860681

		8/23/19 21:00		63.4679136507

		8/23/19 22:00		67.6433191979

		8/23/19 23:00		76.3975498134

		8/24/19 0:00		80.5026153179

		8/24/19 1:00		76.5775477723

		8/24/19 2:00		66.7806947633

		8/24/19 3:00		58.2475986922

		8/24/19 4:00		52.5606379598

		8/24/19 5:00		43.4166405509

		8/24/19 6:00		36.3481104947

		8/24/19 7:00		31.4616926917

		8/24/19 8:00		23.1651282703

		8/24/19 9:00		14.3638737951

		8/24/19 10:00		11.4372971298

		8/24/19 11:00		10.9683323743

		8/24/19 12:00		11.3557670538

		8/24/19 13:00		16.4935159643

		8/24/19 14:00		24.2099658251

		8/24/19 15:00		26.261348874

		8/24/19 16:00		21.1660889371

		8/24/19 17:00		14.8623569373

		8/24/19 18:00		14.8453430616

		8/24/19 19:00		18.1539379159

		8/24/19 20:00		21.9243034549

		8/24/19 21:00		29.8867328512

		8/24/19 22:00		47.8651948096

		8/24/19 23:00		45.0316070959

		8/25/19 0:00		44.0238672979

		8/25/19 1:00		34.7529168658

		8/25/19 2:00		21.601311137

		8/25/19 3:00		14.5455623631

		8/25/19 4:00		15.675242329

		8/25/19 5:00		12.7095868986

		8/25/19 6:00		4.3750004977

		8/25/19 7:00		2.4898204538

		8/25/19 8:00		3.518424395

		8/25/19 9:00		1.6962971574

		8/25/19 10:00		4.670776809

		8/25/19 11:00		1.9335649641

		8/25/19 12:00		0

		8/25/19 13:00		0

		8/25/19 14:00		0

		8/25/19 15:00		4.245030742

		8/25/19 16:00		13.7355693179

		8/25/19 17:00		19.1977868249

		8/25/19 18:00		21.7405615265

		8/25/19 19:00		29.3293705242

		8/25/19 20:00		39.5586844628

		8/25/19 21:00		44.7237120684

		8/25/19 22:00		41.4159906419

		8/25/19 23:00		46.1577291758

		8/26/19 0:00		26.8336261246

		8/26/19 1:00		10.9270069798

		8/26/19 2:00		19.4771523592

		8/26/19 3:00		12.9081362138

		8/26/19 4:00		7.0585804141

		8/26/19 5:00		8.7128432758

		8/26/19 6:00		13.2107559858

		8/26/19 7:00		10.8431556923

		8/26/19 8:00		6.0924400562

		8/26/19 9:00		5.9894278715

		8/26/19 10:00		0.5042079961

		8/26/19 11:00		0

		8/26/19 12:00		2.7204338567

		8/26/19 13:00		7.6244136267

		8/26/19 14:00		11.602319211

		8/26/19 15:00		20.5018230263

		8/26/19 16:00		27.7074601672

		8/26/19 17:00		45.1447042111

		8/26/19 18:00		59.9906431858

		8/26/19 19:00		72.558202071

		8/26/19 20:00		85.1304861381

		8/26/19 21:00		89.1981218595

		8/26/19 22:00		125.1264221264

		8/26/19 23:00		135.135739826

		8/27/19 0:00		105.7210295944

		8/27/19 1:00		56.9510652965

		8/27/19 2:00		12.6830941645

		8/27/19 3:00		5.3951328099

		8/27/19 4:00		6.0766544304

		8/27/19 5:00		8.9942329323

		8/27/19 6:00		15.8438864714

		8/27/19 7:00		13.2372189862

		8/27/19 8:00		5.1532466148

		8/27/19 9:00		0

		8/27/19 10:00		0

		8/27/19 11:00		0

		8/27/19 12:00		0

		8/27/19 13:00		0.7315457849

		8/27/19 14:00		1.1775984881

		8/27/19 15:00		0

		8/27/19 16:00		0

		8/27/19 17:00		0.3198545692

		8/27/19 18:00		4.8080372701

		8/27/19 19:00		11.1407645911

		8/27/19 20:00		12.3672032473

		8/27/19 21:00		19.2181098145

		8/27/19 22:00		48.2101578601

		8/27/19 23:00		45.4221866106

		8/28/19 0:00		40.8451480427

		8/28/19 1:00		39.0181999798

		8/28/19 2:00		38.7123640116

		8/28/19 3:00		40.7543512087

		8/28/19 4:00		29.9311019863

		8/28/19 5:00		22.4060564305

		8/28/19 6:00		20.9866162737

		8/28/19 7:00		10.6362801955

		8/28/19 8:00		5.3583564249

		8/28/19 9:00		4.1147443222

		8/28/19 10:00		26.7252715359

		8/28/19 11:00		20.7101388735

		8/28/19 12:00		11.9378484992

		8/28/19 13:00		25.4957207515

		8/28/19 14:00		30.1458918529

		8/28/19 15:00		41.6699536781

		8/28/19 16:00		50.2333558313

		8/28/19 17:00		47.7636517179

		8/28/19 18:00		40.0349441358

		8/28/19 19:00		45.5492387463

		8/28/19 20:00		58.0833174759

		8/28/19 21:00		72.2990851921

		8/28/19 22:00		122.0299933868

		8/28/19 23:00		139.7336118123

		8/29/19 0:00		141.163369566

		8/29/19 1:00		131.4530218257

		8/29/19 2:00		130.8532681508

		8/29/19 3:00		111.5521517339

		8/29/19 4:00		84.1573613321

		8/29/19 5:00		68.2310852327

		8/29/19 6:00		60.8805532534

		8/29/19 7:00		50.7529598177

		8/29/19 8:00		32.3503638547

		8/29/19 9:00		20.4704440528

		8/29/19 10:00		12.5976159476

		8/29/19 11:00		9.6316104028

		8/29/19 12:00		11.1499034942

		8/29/19 13:00		16.6682337122

		8/29/19 14:00		15.3120854702

		8/29/19 15:00		13.1859184281

		8/29/19 16:00		17.0823325902

		8/29/19 17:00		20.0213981563

		8/29/19 18:00		13.3217206986

		8/29/19 19:00		9.6052973099

		8/29/19 20:00		14.5407333611

		8/29/19 21:00		24.4140034872

		8/29/19 22:00		40.6114658733

		8/29/19 23:00		57.0402713771

		8/30/19 0:00		73.1172131321

		8/30/19 1:00		71.7931413669

		8/30/19 2:00		60.8840543976

		8/30/19 3:00		53.6949665432

		8/30/19 4:00		56.0121392107

		8/30/19 5:00		54.9442208649

		8/30/19 6:00		60.772077252

		8/30/19 7:00		72.7369016581

		8/30/19 8:00		86.8950652699

		8/30/19 9:00		99.5808156457

		8/30/19 10:00		91.8333213156

		8/30/19 11:00		104.0750953922

		8/30/19 12:00		92.9966526537

		8/30/19 13:00		104.9878161697

		8/30/19 14:00		105.9259964349

		8/30/19 15:00		105.562952812

		8/30/19 16:00		99.3762551659

		8/30/19 17:00		76.8740547895

		8/30/19 18:00		61.7952686672

		8/30/19 19:00		39.4538508407

		8/30/19 20:00		28.8313621302

		8/30/19 21:00		32.6669386472

		8/30/19 22:00		58.8512375717

		8/30/19 23:00		57.5320718683

		8/31/19 0:00		62.5690686037

		8/31/19 1:00		75.4909616132

		8/31/19 2:00		92.2960942741

		8/31/19 3:00		102.2300320676

		8/31/19 4:00		91.1828270675

		8/31/19 5:00		75.1738218803

		8/31/19 6:00		69.1859882311

		8/31/19 7:00		64.0026991729

		8/31/19 8:00		61.7029355916

		8/31/19 9:00		62.2015599689

		8/31/19 10:00		47.9382852203

		8/31/19 11:00		54.496334583

		8/31/19 12:00		53.5333217157

		8/31/19 13:00		59.9340772835

		8/31/19 14:00		67.0329852784

		8/31/19 15:00		52.2988673473

		8/31/19 16:00		26.3151767973

		8/31/19 17:00		19.8513671842

		8/31/19 18:00		52.9360755835

		8/31/19 19:00		139.9952560565

		8/31/19 20:00		123.4765259076

		8/31/19 21:00		122.3473263888

		8/31/19 22:00		154.9848237092

		8/31/19 23:00		154.8929713286

		9/1/19 0:00		122.4305634275

		9/1/19 1:00		83.3422216298

		9/1/19 2:00		91.7009121569

		9/1/19 3:00		81.3571819176

		9/1/19 4:00		63.2556075398

		9/1/19 5:00		56.308554549

		9/1/19 6:00		62.3656057933

		9/1/19 7:00		59.2107552724

		9/1/19 8:00		49.5813922424

		9/1/19 9:00		53.662479989

		9/1/19 10:00		59.7368734187

		9/1/19 11:00		60.4833431217

		9/1/19 12:00		71.0058497602

		9/1/19 13:00		77.5693354358

		9/1/19 14:00		76.6776264789

		9/1/19 15:00		69.209460516

		9/1/19 16:00		64.0412613148

		9/1/19 17:00		82.0934554364

		9/1/19 18:00		78.9418805791

		9/1/19 19:00		64.1503270347

		9/1/19 20:00		68.9613327201

		9/1/19 21:00		72.1705141595

		9/1/19 22:00		90.5181201067

		9/1/19 23:00		65.1853648548

		9/2/19 0:00		84.0937411076

		9/2/19 1:00		84.8000802156

		9/2/19 2:00		90.7478476928

		9/2/19 3:00		100.6748377097

		9/2/19 4:00		82.6979417266

		9/2/19 5:00		57.9976051061

		9/2/19 6:00		52.7645368646

		9/2/19 7:00		55.7161624447

		9/2/19 8:00		51.2202052215

		9/2/19 9:00		40.1907884124

		9/2/19 10:00		51.08484747

		9/2/19 11:00		70.6790713501

		9/2/19 12:00		107.4956314638

		9/2/19 13:00		133.6700662305

		9/2/19 14:00		145.8537852416

		9/2/19 15:00		145.0976719058

		9/2/19 16:00		132.6787443951

		9/2/19 17:00		131.7774264947

		9/2/19 18:00		109.3679482099

		9/2/19 19:00		121.0118889136

		9/2/19 20:00		157.7677600508

		9/2/19 21:00		184.2504986835

		9/2/19 22:00		188.0657051325

		9/2/19 23:00		188.0657051325

		9/3/19 0:00		184.5862170285

		9/3/19 1:00		185.8281618136

		9/3/19 2:00		186.5903680818

		9/3/19 3:00		184.9828250526

		9/3/19 4:00		177.7506109321

		9/3/19 5:00		171.7886431313

		9/3/19 6:00		162.9363457902

		9/3/19 7:00		149.4211389314

		9/3/19 8:00		138.9175082422

		9/3/19 9:00		127.4516328065

		9/3/19 10:00		112.9902844821

		9/3/19 11:00		103.2376306305

		9/3/19 12:00		91.6256016293

		9/3/19 13:00		81.464203445

		9/3/19 14:00		78.8498051957

		9/3/19 15:00		73.1489563436

		9/3/19 16:00		71.9193138803

		9/3/19 17:00		67.0774371724

		9/3/19 18:00		59.0156947124

		9/3/19 19:00		61.3564486885

		9/3/19 20:00		55.8893662513

		9/3/19 21:00		55.6409237736

		9/3/19 22:00		95.2348798479

		9/3/19 23:00		128.9553903267

		9/4/19 0:00		141.2502390727

		9/4/19 1:00		148.6256358656

		9/4/19 2:00		158.7367221376

		9/4/19 3:00		171.8498821814

		9/4/19 4:00		180.4247615461

		9/4/19 5:00		187.7273949992

		9/4/19 6:00		188.0657051325

		9/4/19 7:00		188.0657051325

		9/4/19 8:00		188.0657051325

		9/4/19 9:00		188.0657051325

		9/4/19 10:00		188.0657051325

		9/4/19 11:00		188.0657051325

		9/4/19 12:00		188.0657051325

		9/4/19 13:00		188.0657051325

		9/4/19 14:00		169.6258503552

		9/4/19 15:00		149.42684037

		9/4/19 16:00		144.945930881

		9/4/19 17:00		149.6412451851

		9/4/19 18:00		146.8610443447

		9/4/19 19:00		157.985276994

		9/4/19 20:00		148.9093846441

		9/4/19 21:00		165.7390178807

		9/4/19 22:00		187.8461960308

		9/4/19 23:00		188.0657051325

		9/5/19 0:00		188.0657051325

		9/5/19 1:00		188.0657051325

		9/5/19 2:00		188.0657051325

		9/5/19 3:00		188.0657051325

		9/5/19 4:00		188.0657051325

		9/5/19 5:00		188.0657051325

		9/5/19 6:00		188.0657051325

		9/5/19 7:00		188.0657051325

		9/5/19 8:00		188.0657051325

		9/5/19 9:00		188.0657051325

		9/5/19 10:00		188.0657051325

		9/5/19 11:00		188.0657051325

		9/5/19 12:00		188.0657051325

		9/5/19 13:00		187.6869968008

		9/5/19 14:00		185.0528479357

		9/5/19 15:00		184.6586186083

		9/5/19 16:00		177.901001551

		9/5/19 17:00		156.5151532535

		9/5/19 18:00		122.147969308

		9/5/19 19:00		75.6987506782

		9/5/19 20:00		44.2741483099

		9/5/19 21:00		54.6331616753

		9/5/19 22:00		113.7180194711

		9/5/19 23:00		132.696559842

		9/6/19 0:00		149.2441366436

		9/6/19 1:00		142.5826040647

		9/6/19 2:00		116.9002547373

		9/6/19 3:00		121.4944149656

		9/6/19 4:00		148.9505906082

		9/6/19 5:00		162.6393060441

		9/6/19 6:00		166.1368846317

		9/6/19 7:00		182.6806332184

		9/6/19 8:00		188.0657051325

		9/6/19 9:00		188.0657051325

		9/6/19 10:00		188.0657051325

		9/6/19 11:00		188.0657051325

		9/6/19 12:00		188.0657051325

		9/6/19 13:00		188.0657051325

		9/6/19 14:00		188.0657051325

		9/6/19 15:00		188.0657051325

		9/6/19 16:00		188.0657051325

		9/6/19 17:00		179.8162859834

		9/6/19 18:00		165.6083233657

		9/6/19 19:00		137.7657606613

		9/6/19 20:00		89.5835500092

		9/6/19 21:00		45.8776054319

		9/6/19 22:00		30.5661381751

		9/6/19 23:00		33.7336205664

		9/7/19 0:00		44.1590788587

		9/7/19 1:00		48.5223717088

		9/7/19 2:00		53.8878689315

		9/7/19 3:00		41.7450362472

		9/7/19 4:00		29.716170389

		9/7/19 5:00		30.3569912708

		9/7/19 6:00		34.5091004575

		9/7/19 7:00		40.4469269649

		9/7/19 8:00		40.8505397551

		9/7/19 9:00		38.3206347935

		9/7/19 10:00		59.3973020806

		9/7/19 11:00		91.0618480417

		9/7/19 12:00		85.4547842613

		9/7/19 13:00		98.9871995038

		9/7/19 14:00		129.1257396973

		9/7/19 15:00		153.1723187952

		9/7/19 16:00		167.20640612

		9/7/19 17:00		166.5613803964

		9/7/19 18:00		167.1501474661

		9/7/19 19:00		176.4392552828

		9/7/19 20:00		180.2011640596

		9/7/19 21:00		178.6739565547

		9/7/19 22:00		172.9331555099

		9/7/19 23:00		161.8927818292

		9/8/19 0:00		147.6446762275

		9/8/19 1:00		127.0044626114

		9/8/19 2:00		132.0320362391

		9/8/19 3:00		139.9260632394

		9/8/19 4:00		138.487323428

		9/8/19 5:00		120.2068264605

		9/8/19 6:00		96.2865264219

		9/8/19 7:00		74.9976050579

		9/8/19 8:00		60.2005953781

		9/8/19 9:00		48.5272529925

		9/8/19 10:00		29.7941371279

		9/8/19 11:00		24.1990064758

		9/8/19 12:00		28.9394367266

		9/8/19 13:00		39.0151101519

		9/8/19 14:00		46.9553136013

		9/8/19 15:00		51.7771200562

		9/8/19 16:00		41.8733173761

		9/8/19 17:00		45.0321076133

		9/8/19 18:00		45.3161339065

		9/8/19 19:00		38.4232879437

		9/8/19 20:00		29.7163735694

		9/8/19 21:00		22.8071765448

		9/8/19 22:00		14.0744731342

		9/8/19 23:00		13.7297543956

		9/9/19 0:00		9.7876256482

		9/9/19 1:00		11.8734760118

		9/9/19 2:00		12.7882870689

		9/9/19 3:00		15.3749611131

		9/9/19 4:00		20.8581691315

		9/9/19 5:00		16.9130065547

		9/9/19 6:00		11.635446031

		9/9/19 7:00		7.3820450023

		9/9/19 8:00		6.3403386548

		9/9/19 9:00		4.5780475318

		9/9/19 10:00		4.4777378934

		9/9/19 11:00		5.5732404483

		9/9/19 12:00		6.1030141062

		9/9/19 13:00		6.4456559452

		9/9/19 14:00		5.0688715185

		9/9/19 15:00		5.3144407289

		9/9/19 16:00		5.1432823536

		9/9/19 17:00		0.9370998166

		9/9/19 18:00		0

		9/9/19 19:00		0

		9/9/19 20:00		0

		9/9/19 21:00		0

		9/9/19 22:00		0

		9/9/19 23:00		0

		9/10/19 0:00		0

		9/10/19 1:00		0

		9/10/19 2:00		0

		9/10/19 3:00		0

		9/10/19 4:00		0

		9/10/19 5:00		0.9707349096

		9/10/19 6:00		0.6283028419

		9/10/19 7:00		0.7561355121

		9/10/19 8:00		2.0951510675

		9/10/19 9:00		3.1781225988

		9/10/19 10:00		0

		9/10/19 11:00		3.2000264306

		9/10/19 12:00		8.5773437936

		9/10/19 13:00		12.3971822587

		9/10/19 14:00		13.4327384365

		9/10/19 15:00		16.4975275371

		9/10/19 16:00		21.0726656255

		9/10/19 17:00		25.4201064446

		9/10/19 18:00		25.09992644

		9/10/19 19:00		18.8710416174

		9/10/19 20:00		15.5453811013

		9/10/19 21:00		16.111623648

		9/10/19 22:00		31.4749118028

		9/10/19 23:00		67.9688785259

		9/11/19 0:00		96.7666316545

		9/11/19 1:00		94.7294712295

		9/11/19 2:00		103.8900303138

		9/11/19 3:00		123.1482434674

		9/11/19 4:00		148.0958456063

		9/11/19 5:00		173.8886234487

		9/11/19 6:00		186.640603182

		9/11/19 7:00		188.0657051325

		9/11/19 8:00		188.0657051325

		9/11/19 9:00		188.0657051325

		9/11/19 10:00		188.0657051325

		9/11/19 11:00		188.0657051325

		9/11/19 12:00		188.0657051325

		9/11/19 13:00		188.0657051325

		9/11/19 14:00		188.0657051325

		9/11/19 15:00		188.0657051325

		9/11/19 16:00		188.0657051325

		9/11/19 17:00		188.0657051325

		9/11/19 18:00		176.0603858935

		9/11/19 19:00		129.6492511885

		9/11/19 20:00		68.6615574728

		9/11/19 21:00		35.5877402831

		9/11/19 22:00		37.1459327898

		9/11/19 23:00		24.0878683164

		9/12/19 0:00		30.5539929464

		9/12/19 1:00		28.2842172966

		9/12/19 2:00		32.1500032612

		9/12/19 3:00		35.5830398793

		9/12/19 4:00		33.429045803

		9/12/19 5:00		26.873569645

		9/12/19 6:00		23.8440008653

		9/12/19 7:00		26.7365678672

		9/12/19 8:00		34.3155984394

		9/12/19 9:00		39.7691322169

		9/12/19 10:00		44.1141264473

		9/12/19 11:00		67.637206443

		9/12/19 12:00		109.9616386862

		9/12/19 13:00		140.7434676593

		9/12/19 14:00		165.7091776266

		9/12/19 15:00		168.6458174177

		9/12/19 16:00		161.8182245556

		9/12/19 17:00		179.5326586176

		9/12/19 18:00		188.0657051325

		9/12/19 19:00		188.0657051325

		9/12/19 20:00		188.0657051325

		9/12/19 21:00		188.0657051325

		9/12/19 22:00		188.0657051325

		9/12/19 23:00		187.8184197916

		9/13/19 0:00		184.876492356

		9/13/19 1:00		177.6994193976

		9/13/19 2:00		165.8999936997

		9/13/19 3:00		141.1712366097

		9/13/19 4:00		119.697215478

		9/13/19 5:00		96.268438416

		9/13/19 6:00		73.1424743952

		9/13/19 7:00		53.9247585523

		9/13/19 8:00		47.6239156778

		9/13/19 9:00		36.2632926139

		9/13/19 10:00		13.8003870675

		9/13/19 11:00		8.9421526077

		9/13/19 12:00		9.0791278729

		9/13/19 13:00		11.1218901287

		9/13/19 14:00		14.0371288354

		9/13/19 15:00		20.9135679857

		9/13/19 16:00		29.6247729342

		9/13/19 17:00		30.1906732955

		9/13/19 18:00		24.242763592

		9/13/19 19:00		19.3059084996

		9/13/19 20:00		13.0136675869

		9/13/19 21:00		11.5579245544

		9/13/19 22:00		8.7080425208

		9/13/19 23:00		4.9484879103

		9/14/19 0:00		1.2921560983

		9/14/19 1:00		0

		9/14/19 2:00		0

		9/14/19 3:00		0

		9/14/19 4:00		0

		9/14/19 5:00		0

		9/14/19 6:00		0

		9/14/19 7:00		0

		9/14/19 8:00		2.596153646

		9/14/19 9:00		1.4843853651

		9/14/19 10:00		2.1767568406

		9/14/19 11:00		1.1165236672

		9/14/19 12:00		0

		9/14/19 13:00		0

		9/14/19 14:00		0

		9/14/19 15:00		0

		9/14/19 16:00		0.1580603373

		9/14/19 17:00		0

		9/14/19 18:00		3.1908446615

		9/14/19 19:00		12.5363484027

		9/14/19 20:00		20.3826850127

		9/14/19 21:00		39.5877095177

		9/14/19 22:00		66.0047787778

		9/14/19 23:00		86.1274326

		9/15/19 0:00		109.4509300342

		9/15/19 1:00		124.9745423443

		9/15/19 2:00		145.6202913858

		9/15/19 3:00		161.9510103414

		9/15/19 4:00		170.468815853

		9/15/19 5:00		169.1805781618

		9/15/19 6:00		166.9417488601

		9/15/19 7:00		159.2966252099

		9/15/19 8:00		146.7324311894

		9/15/19 9:00		124.8362434335

		9/15/19 10:00		79.1489015233

		9/15/19 11:00		74.2858692818

		9/15/19 12:00		83.7648862935

		9/15/19 13:00		72.6249839799

		9/15/19 14:00		63.8008147269

		9/15/19 15:00		76.9999720886

		9/15/19 16:00		52.6025674441

		9/15/19 17:00		22.4991675382

		9/15/19 18:00		7.0052220356

		9/15/19 19:00		2.9824185518

		9/15/19 20:00		1.0344624728

		9/15/19 21:00		0

		9/15/19 22:00		1.1772355634

		9/15/19 23:00		2.6072008336

		9/16/19 0:00		7.1296362957

		9/16/19 1:00		10.9793093161

		9/16/19 2:00		17.3982470466

		9/16/19 3:00		22.8520248882

		9/16/19 4:00		18.1977802688

		9/16/19 5:00		7.405268763

		9/16/19 6:00		2.8591371459

		9/16/19 7:00		0.97302889

		9/16/19 8:00		0

		9/16/19 9:00		0

		9/16/19 10:00		0

		9/16/19 11:00		0

		9/16/19 12:00		2.768132176

		9/16/19 13:00		9.5123794714

		9/16/19 14:00		21.2944989121

		9/16/19 15:00		22.0026802711

		9/16/19 16:00		30.2691876301

		9/16/19 17:00		33.8282257929

		9/16/19 18:00		38.7733701477

		9/16/19 19:00		47.8362713449

		9/16/19 20:00		53.8704994902

		9/16/19 21:00		55.7351102503

		9/16/19 22:00		48.0381211016

		9/16/19 23:00		44.2355688233

		9/17/19 0:00		49.1382212311

		9/17/19 1:00		67.6416912774

		9/17/19 2:00		82.0579608221

		9/17/19 3:00		87.1087490426

		9/17/19 4:00		115.955406688

		9/17/19 5:00		114.3745917848

		9/17/19 6:00		140.2166111259

		9/17/19 7:00		152.7798710125

		9/17/19 8:00		156.8052031004

		9/17/19 9:00		157.6155631091

		9/17/19 10:00		138.6904443008

		9/17/19 11:00		135.0749591706

		9/17/19 12:00		145.4606833173

		9/17/19 13:00		162.6457632144

		9/17/19 14:00		170.7718618082

		9/17/19 15:00		175.2856369561

		9/17/19 16:00		181.2418091615

		9/17/19 17:00		183.0101322628

		9/17/19 18:00		177.2118856935

		9/17/19 19:00		169.6931476484

		9/17/19 20:00		163.0464571455

		9/17/19 21:00		150.5062235383

		9/17/19 22:00		104.9043883398

		9/17/19 23:00		86.3116577011

		9/18/19 0:00		71.227549245

		9/18/19 1:00		57.6851608212

		9/18/19 2:00		52.5813821769

		9/18/19 3:00		57.4204837388

		9/18/19 4:00		66.1551347074

		9/18/19 5:00		74.8431334876

		9/18/19 6:00		84.7524344258

		9/18/19 7:00		85.4692348436

		9/18/19 8:00		75.568631015

		9/18/19 9:00		62.9376303074

		9/18/19 10:00		41.060665394

		9/18/19 11:00		37.4601511859

		9/18/19 12:00		41.1986867902

		9/18/19 13:00		46.0367278498

		9/18/19 14:00		53.7128513687

		9/18/19 15:00		64.6154043556

		9/18/19 16:00		70.3516214538

		9/18/19 17:00		65.9052427114

		9/18/19 18:00		63.3882644795

		9/18/19 19:00		65.8053696629

		9/18/19 20:00		60.6464102116

		9/18/19 21:00		52.0880404885

		9/18/19 22:00		40.1236843883

		9/18/19 23:00		28.2507433355

		9/19/19 0:00		31.7671222992

		9/19/19 1:00		33.2163952767

		9/19/19 2:00		26.8714251013

		9/19/19 3:00		22.3937615422

		9/19/19 4:00		20.1661616709

		9/19/19 5:00		17.2552341041

		9/19/19 6:00		17.1586912309

		9/19/19 7:00		11.3884052498

		9/19/19 8:00		4.3748560415

		9/19/19 9:00		0

		9/19/19 10:00		0

		9/19/19 11:00		0

		9/19/19 12:00		0

		9/19/19 13:00		0

		9/19/19 14:00		0

		9/19/19 15:00		0

		9/19/19 16:00		0

		9/19/19 17:00		0

		9/19/19 18:00		0

		9/19/19 19:00		0

		9/19/19 20:00		0

		9/19/19 21:00		0

		9/19/19 22:00		0

		9/19/19 23:00		0

		9/20/19 0:00		0

		9/20/19 1:00		0

		9/20/19 2:00		0

		9/20/19 3:00		0

		9/20/19 4:00		0

		9/20/19 5:00		0

		9/20/19 6:00		0

		9/20/19 7:00		1.1954823225

		9/20/19 8:00		2.9348364417

		9/20/19 9:00		3.4849622035

		9/20/19 10:00		4.8553971207

		9/20/19 11:00		1.5053046642

		9/20/19 12:00		0

		9/20/19 13:00		0

		9/20/19 14:00		0

		9/20/19 15:00		4.0025753942

		9/20/19 16:00		16.0909463317

		9/20/19 17:00		29.9511744695

		9/20/19 18:00		48.0223424137

		9/20/19 19:00		70.5355739959

		9/20/19 20:00		88.322625207

		9/20/19 21:00		97.7232963751

		9/20/19 22:00		97.8903428263

		9/20/19 23:00		95.5082565178

		9/21/19 0:00		100.297752343

		9/21/19 1:00		97.8959228522

		9/21/19 2:00		93.686913259

		9/21/19 3:00		92.25911793

		9/21/19 4:00		93.7400201398

		9/21/19 5:00		101.8340806629

		9/21/19 6:00		112.7677301531

		9/21/19 7:00		118.2630843913

		9/21/19 8:00		122.8214204568

		9/21/19 9:00		122.136459885

		9/21/19 10:00		112.6349245449

		9/21/19 11:00		110.8373484302

		9/21/19 12:00		123.3689766068

		9/21/19 13:00		146.9391052403

		9/21/19 14:00		161.482605323

		9/21/19 15:00		172.7690749961

		9/21/19 16:00		179.1052439939

		9/21/19 17:00		183.5410870923

		9/21/19 18:00		186.8032118772

		9/21/19 19:00		188.0657051325

		9/21/19 20:00		187.7470093355

		9/21/19 21:00		185.1148972293

		9/21/19 22:00		179.1424705967

		9/21/19 23:00		161.0425216617

		9/22/19 0:00		145.35685073

		9/22/19 1:00		140.0377529591

		9/22/19 2:00		131.1630438353

		9/22/19 3:00		120.8308031965

		9/22/19 4:00		124.9567467199

		9/22/19 5:00		134.4219326016

		9/22/19 6:00		134.1553327394

		9/22/19 7:00		135.2390892406

		9/22/19 8:00		141.545640987

		9/22/19 9:00		136.3802788772

		9/22/19 10:00		106.153013298

		9/22/19 11:00		98.8661833109

		9/22/19 12:00		90.1943125896

		9/22/19 13:00		88.3664601265

		9/22/19 14:00		81.0094635434

		9/22/19 15:00		73.94564628

		9/22/19 16:00		66.6097408073

		9/22/19 17:00		98.4486947902

		9/22/19 18:00		88.063780887

		9/22/19 19:00		132.7811522422

		9/22/19 20:00		169.9721737229

		9/22/19 21:00		165.8370474392

		9/22/19 22:00		151.0130544191

		9/22/19 23:00		80.7572845297

		9/23/19 0:00		82.9862100288

		9/23/19 1:00		105.3447594269

		9/23/19 2:00		107.0781528543

		9/23/19 3:00		86.6440706489

		9/23/19 4:00		57.6341675115

		9/23/19 5:00		68.518263299

		9/23/19 6:00		81.6738260887

		9/23/19 7:00		103.224701423

		9/23/19 8:00		102.0491420974

		9/23/19 9:00		100.0404665649

		9/23/19 10:00		88.109218949

		9/23/19 11:00		100.7765071697

		9/23/19 12:00		113.0682908659

		9/23/19 13:00		116.7492818333

		9/23/19 14:00		101.7618327073

		9/23/19 15:00		79.927837958

		9/23/19 16:00		65.6419606354

		9/23/19 17:00		62.5699853931

		9/23/19 18:00		60.7298603418

		9/23/19 19:00		58.1305692941

		9/23/19 20:00		58.402635203

		9/23/19 21:00		69.2877617591

		9/23/19 22:00		85.4805163081

		9/23/19 23:00		113.0349816791

		9/24/19 0:00		133.6751804284

		9/24/19 1:00		146.6831227897

		9/24/19 2:00		159.0418643192

		9/24/19 3:00		165.9434396032

		9/24/19 4:00		172.3631355433

		9/24/19 5:00		172.3262161888

		9/24/19 6:00		171.7330658749

		9/24/19 7:00		152.398124887

		9/24/19 8:00		167.1384522075

		9/24/19 9:00		175.2869254168

		9/24/19 10:00		183.5387579518

		9/24/19 11:00		188.0657051325

		9/24/19 12:00		187.9366856165

		9/24/19 13:00		188.0657051325

		9/24/19 14:00		188.0657051325

		9/24/19 15:00		188.0657051325

		9/24/19 16:00		188.0657051325

		9/24/19 17:00		188.0657051325

		9/24/19 18:00		188.0657051325

		9/24/19 19:00		184.9760358559

		9/24/19 20:00		180.4289143541

		9/24/19 21:00		148.5720383785

		9/24/19 22:00		138.3847669124

		9/24/19 23:00		115.4441008841

		9/25/19 0:00		66.4867126335

		9/25/19 1:00		67.8398515765

		9/25/19 2:00		83.2778927518

		9/25/19 3:00		87.3993440074

		9/25/19 4:00		98.7055890744

		9/25/19 5:00		108.1384494596

		9/25/19 6:00		105.6260080961

		9/25/19 7:00		113.0859774667

		9/25/19 8:00		136.6373416525

		9/25/19 9:00		160.1888916739

		9/25/19 10:00		160.2812643944

		9/25/19 11:00		163.5206205921

		9/25/19 12:00		172.9313714874

		9/25/19 13:00		170.6091193113

		9/25/19 14:00		174.6644997892

		9/25/19 15:00		174.858239677

		9/25/19 16:00		163.3651380757

		9/25/19 17:00		166.1612167164

		9/25/19 18:00		154.8275695593

		9/25/19 19:00		143.2845252393

		9/25/19 20:00		135.4001963835

		9/25/19 21:00		106.5180515572

		9/25/19 22:00		139.2405872834

		9/25/19 23:00		127.1256026947

		9/26/19 0:00		118.0302991889

		9/26/19 1:00		111.7560506387

		9/26/19 2:00		99.4986415872

		9/26/19 3:00		110.3188520245

		9/26/19 4:00		131.6536995788

		9/26/19 5:00		158.520805859

		9/26/19 6:00		173.5148211789

		9/26/19 7:00		185.2762125082

		9/26/19 8:00		185.8134758395

		9/26/19 9:00		186.7232653689

		9/26/19 10:00		188.0657051325

		9/26/19 11:00		188.0657051325

		9/26/19 12:00		188.0657051325

		9/26/19 13:00		188.0657051325

		9/26/19 14:00		188.0657051325

		9/26/19 15:00		188.0657051325

		9/26/19 16:00		188.0657051325

		9/26/19 17:00		188.0657051325

		9/26/19 18:00		188.0657051325

		9/26/19 19:00		188.0657051325

		9/26/19 20:00		188.0657051325

		9/26/19 21:00		188.0657051325

		9/26/19 22:00		184.433849118

		9/26/19 23:00		183.6215886297

		9/27/19 0:00		167.1918985482

		9/27/19 1:00		173.7800458571

		9/27/19 2:00		183.1543903043

		9/27/19 3:00		186.1883534784

		9/27/19 4:00		184.7083234574

		9/27/19 5:00		181.265234368

		9/27/19 6:00		182.7300159523

		9/27/19 7:00		184.9349612156

		9/27/19 8:00		188.0657051325

		9/27/19 9:00		188.0657051325

		9/27/19 10:00		188.0657051325

		9/27/19 11:00		188.0657051325

		9/27/19 12:00		188.0657051325

		9/27/19 13:00		188.0657051325

		9/27/19 14:00		188.0657051325

		9/27/19 15:00		188.0657051325

		9/27/19 16:00		188.0657051325

		9/27/19 17:00		188.0657051325

		9/27/19 18:00		188.0657051325

		9/27/19 19:00		188.0657051325

		9/27/19 20:00		188.0657051325

		9/27/19 21:00		188.0657051325

		9/27/19 22:00		186.6607874143

		9/27/19 23:00		188.0657051325

		9/28/19 0:00		188.0657051325

		9/28/19 1:00		188.0657051325

		9/28/19 2:00		188.0483604693

		9/28/19 3:00		185.5813175227

		9/28/19 4:00		181.8340897644

		9/28/19 5:00		187.0156840012

		9/28/19 6:00		188.0657051325

		9/28/19 7:00		188.0657051325

		9/28/19 8:00		188.0657051325

		9/28/19 9:00		188.0657051325

		9/28/19 10:00		188.0657051325

		9/28/19 11:00		188.0657051325

		9/28/19 12:00		188.0657051325

		9/28/19 13:00		188.0657051325

		9/28/19 14:00		188.0657051325

		9/28/19 15:00		188.0657051325

		9/28/19 16:00		188.0657051325

		9/28/19 17:00		188.0657051325

		9/28/19 18:00		188.0657051325

		9/28/19 19:00		188.0657051325

		9/28/19 20:00		188.0657051325

		9/28/19 21:00		188.0657051325

		9/28/19 22:00		188.0657051325

		9/28/19 23:00		188.0657051325

		9/29/19 0:00		188.0657051325

		9/29/19 1:00		115.9173475413

		9/29/19 2:00		160.1370063529

		9/29/19 3:00		188.0657051325

		9/29/19 4:00		188.0657051325

		9/29/19 5:00		188.0657051325

		9/29/19 6:00		188.0657051325

		9/29/19 7:00		188.0657051325

		9/29/19 8:00		188.0657051325

		9/29/19 9:00		188.0657051325

		9/29/19 10:00		188.0657051325

		9/29/19 11:00		188.0657051325

		9/29/19 12:00		188.0657051325

		9/29/19 13:00		188.0657051325

		9/29/19 14:00		188.0657051325

		9/29/19 15:00		188.0657051325

		9/29/19 16:00		188.0657051325

		9/29/19 17:00		188.0657051325

		9/29/19 18:00		186.7054870891

		9/29/19 19:00		148.6571436852

		9/29/19 20:00		164.6050238015

		9/29/19 21:00		178.4912354836

		9/29/19 22:00		188.0657051325

		9/29/19 23:00		188.0657051325

		9/30/19 0:00		188.0657051325

		9/30/19 1:00		188.0657051325

		9/30/19 2:00		188.0657051325

		9/30/19 3:00		188.0657051325

		9/30/19 4:00		187.9755996072

		9/30/19 5:00		188.0657051325

		9/30/19 6:00		187.9108916245

		9/30/19 7:00		187.29478441

		9/30/19 8:00		184.9572441522

		9/30/19 9:00		181.1289300935

		9/30/19 10:00		176.3790346122

		9/30/19 11:00		169.8128084797

		9/30/19 12:00		146.102140996

		9/30/19 13:00		98.8240035678

		9/30/19 14:00		77.7769485764

		9/30/19 15:00		70.0071861766

		9/30/19 16:00		65.6369926283

		9/30/19 17:00		67.2003984453

		9/30/19 18:00		47.8518096853

		9/30/19 19:00		40.5875723609

		9/30/19 20:00		53.8710000077

		9/30/19 21:00		85.5131391417

		9/30/19 22:00		156.5294650784

		9/30/19 23:00		156.5402683258

		10/1/19 0:00		183.2884893288

		10/1/19 1:00		188.0657051325

		10/1/19 2:00		188.0657051325

		10/1/19 3:00		188.0657051325

		10/1/19 4:00		188.0657051325

		10/1/19 5:00		188.0657051325

		10/1/19 6:00		188.0657051325

		10/1/19 7:00		188.0657051325

		10/1/19 8:00		187.915698574

		10/1/19 9:00		183.8032541542

		10/1/19 10:00		136.2906713915

		10/1/19 11:00		73.2289053296

		10/1/19 12:00		10.386309653

		10/1/19 13:00		0

		10/1/19 14:00		0

		10/1/19 15:00		6.0879118602

		10/1/19 16:00		71.3371179602

		10/1/19 17:00		175.96636543

		10/1/19 18:00		187.8264478928

		10/1/19 19:00		188.0657051325

		10/1/19 20:00		188.0657051325

		10/1/19 21:00		173.4701462821

		10/1/19 22:00		174.7145118866

		10/1/19 23:00		169.3520524577

		10/2/19 0:00		160.9983175487

		10/2/19 1:00		158.7668522953

		10/2/19 2:00		161.3728482943

		10/2/19 3:00		174.3547885277

		10/2/19 4:00		179.0369159322

		10/2/19 5:00		174.2774412412

		10/2/19 6:00		170.500680477

		10/2/19 7:00		166.5659618653

		10/2/19 8:00		157.1937904566

		10/2/19 9:00		150.7625627933

		10/2/19 10:00		160.3800918074

		10/2/19 11:00		186.2340591437

		10/2/19 12:00		187.8644327052

		10/2/19 13:00		188.0657051325

		10/2/19 14:00		188.0657051325

		10/2/19 15:00		188.0657051325

		10/2/19 16:00		188.0657051325

		10/2/19 17:00		188.0657051325

		10/2/19 18:00		184.6164462987

		10/2/19 19:00		184.4403979673

		10/2/19 20:00		185.0653261819

		10/2/19 21:00		178.1008864052

		10/2/19 22:00		132.5660784186

		10/2/19 23:00		121.9263590242

		10/3/19 0:00		117.6455152695

		10/3/19 1:00		108.2759529937

		10/3/19 2:00		103.6463799188

		10/3/19 3:00		104.5470560666

		10/3/19 4:00		105.9108421549

		10/3/19 5:00		103.7321418448

		10/3/19 6:00		100.7740467053

		10/3/19 7:00		85.9733872128

		10/3/19 8:00		66.6981985896

		10/3/19 9:00		53.5371548862

		10/3/19 10:00		41.7624106441

		10/3/19 11:00		32.5961872883

		10/3/19 12:00		26.6711512311

		10/3/19 13:00		22.0160864569

		10/3/19 14:00		19.4492943523

		10/3/19 15:00		21.0515918598

		10/3/19 16:00		16.9293006269

		10/3/19 17:00		16.9837678249

		10/3/19 18:00		18.9120845417

		10/3/19 19:00		22.2009706552

		10/3/19 20:00		28.8899449691

		10/3/19 21:00		49.9256738954

		10/3/19 22:00		128.3295453227

		10/3/19 23:00		145.2124787093

		10/4/19 0:00		154.6648394515

		10/4/19 1:00		164.3868948394

		10/4/19 2:00		170.4021479233

		10/4/19 3:00		174.318235889

		10/4/19 4:00		173.7136901314

		10/4/19 5:00		177.5526092128

		10/4/19 6:00		185.2722232357

		10/4/19 7:00		188.0657051325

		10/4/19 8:00		187.9165410291

		10/4/19 9:00		137.9683711055

		10/4/19 10:00		30.2498879756

		10/4/19 11:00		0

		10/4/19 12:00		0

		10/4/19 13:00		1.3497443446

		10/4/19 14:00		8.2363734845

		10/4/19 15:00		19.8522480453

		10/4/19 16:00		38.1967294753

		10/4/19 17:00		73.2323470064

		10/4/19 18:00		109.9890878546

		10/4/19 19:00		117.7823051946

		10/4/19 20:00		103.7467510068

		10/4/19 21:00		89.0383081329

		10/4/19 22:00		61.1183807972

		10/4/19 23:00		40.2256734857

		10/5/19 0:00		36.096099972

		10/5/19 1:00		32.5103733283

		10/5/19 2:00		20.010999783

		10/5/19 3:00		12.8868196227

		10/5/19 4:00		10.5137265221

		10/5/19 5:00		10.390988252

		10/5/19 6:00		11.081357633

		10/5/19 7:00		14.9142385416

		10/5/19 8:00		17.9902885409

		10/5/19 9:00		22.662455153

		10/5/19 10:00		21.2776820222

		10/5/19 11:00		19.8812780559

		10/5/19 12:00		21.9874256399

		10/5/19 13:00		23.8467091105

		10/5/19 14:00		24.3348920006

		10/5/19 15:00		31.0314521268

		10/5/19 16:00		46.5149103027

		10/5/19 17:00		59.323498061

		10/5/19 18:00		66.6125010866

		10/5/19 19:00		72.8109039024

		10/5/19 20:00		84.5398136332

		10/5/19 21:00		105.5377336717

		10/5/19 22:00		124.2242915047

		10/5/19 23:00		135.8664630527

		10/6/19 0:00		143.0513832323

		10/6/19 1:00		156.3502203734

		10/6/19 2:00		171.0334292403

		10/6/19 3:00		176.0186719785

		10/6/19 4:00		179.4951545001

		10/6/19 5:00		182.4244029869

		10/6/19 6:00		185.4405160248

		10/6/19 7:00		188.0657051325

		10/6/19 8:00		188.0657051325

		10/6/19 9:00		188.0657051325

		10/6/19 10:00		187.9666671057

		10/6/19 11:00		188.0657051325

		10/6/19 12:00		188.0657051325

		10/6/19 13:00		188.0657051325

		10/6/19 14:00		188.0657051325

		10/6/19 15:00		188.0657051325

		10/6/19 16:00		188.0657051325

		10/6/19 17:00		188.0657051325

		10/6/19 18:00		188.0657051325

		10/6/19 19:00		188.0657051325

		10/6/19 20:00		188.0657051325

		10/6/19 21:00		188.0657051325

		10/6/19 22:00		187.7827888978

		10/6/19 23:00		185.2501707353

		10/7/19 0:00		178.4485601787

		10/7/19 1:00		185.0113595013

		10/7/19 2:00		186.431788304

		10/7/19 3:00		132.9817903503

		10/7/19 4:00		119.7112968667

		10/7/19 5:00		118.4955995126

		10/7/19 6:00		112.1851823841

		10/7/19 7:00		109.8068078335

		10/7/19 8:00		98.2022296041

		10/7/19 9:00		88.0118757435

		10/7/19 10:00		61.4770486095

		10/7/19 11:00		45.0848205226

		10/7/19 12:00		52.8451003473

		10/7/19 13:00		65.9474992665

		10/7/19 14:00		83.8369162019

		10/7/19 15:00		113.8010781074

		10/7/19 16:00		138.9034218979

		10/7/19 17:00		146.336774644

		10/7/19 18:00		158.2325375568

		10/7/19 19:00		172.0853632401

		10/7/19 20:00		185.4193803138

		10/7/19 21:00		188.0657051325

		10/7/19 22:00		188.0657051325

		10/7/19 23:00		188.0657051325

		10/8/19 0:00		188.0657051325

		10/8/19 1:00		188.0657051325

		10/8/19 2:00		188.0657051325

		10/8/19 3:00		176.0551453274

		10/8/19 4:00		180.0454833184

		10/8/19 5:00		174.3664193633

		10/8/19 6:00		162.549302109

		10/8/19 7:00		153.2264217553

		10/8/19 8:00		151.3915447035

		10/8/19 9:00		145.3289902454

		10/8/19 10:00		142.1714612129

		10/8/19 11:00		144.6496493445

		10/8/19 12:00		146.2827584072

		10/8/19 13:00		149.9806653768

		10/8/19 14:00		162.3629138806

		10/8/19 15:00		174.4122414856

		10/8/19 16:00		182.0022091069

		10/8/19 17:00		187.3375018376

		10/8/19 18:00		188.0657051325

		10/8/19 19:00		188.0657051325

		10/8/19 20:00		188.0657051325

		10/8/19 21:00		188.0657051325

		10/8/19 22:00		188.0657051325

		10/8/19 23:00		188.0657051325

		10/9/19 0:00		188.0657051325

		10/9/19 1:00		188.0657051325

		10/9/19 2:00		188.0657051325

		10/9/19 3:00		188.0657051325

		10/9/19 4:00		188.0657051325

		10/9/19 5:00		187.5424414222

		10/9/19 6:00		182.4811200356

		10/9/19 7:00		181.253415219

		10/9/19 8:00		178.698149882

		10/9/19 9:00		179.3545462713

		10/9/19 10:00		157.6414066573

		10/9/19 11:00		135.4675184547

		10/9/19 12:00		114.5450848683

		10/9/19 13:00		122.8902688584

		10/9/19 14:00		131.8603339848

		10/9/19 15:00		115.5829473907

		10/9/19 16:00		118.0154918022

		10/9/19 17:00		154.6246593003

		10/9/19 18:00		159.6013288194

		10/9/19 19:00		136.8858163417

		10/9/19 20:00		162.3453288699

		10/9/19 21:00		167.6762606567

		10/9/19 22:00		146.7034656018

		10/9/19 23:00		141.0955395439

		10/10/19 0:00		139.4264972947

		10/10/19 1:00		146.0307404511

		10/10/19 2:00		143.5146418414

		10/10/19 3:00		144.766401228

		10/10/19 4:00		157.1198278571

		10/10/19 5:00		163.4023696341

		10/10/19 6:00		185.0152347947

		10/10/19 7:00		188.0657051325

		10/10/19 8:00		188.0657051325

		10/10/19 9:00		188.0657051325

		10/10/19 10:00		188.0657051325

		10/10/19 11:00		188.0657051325

		10/10/19 12:00		188.0657051325

		10/10/19 13:00		188.0657051325

		10/10/19 14:00		188.0657051325

		10/10/19 15:00		188.0657051325

		10/10/19 16:00		188.0657051325

		10/10/19 17:00		188.0657051325

		10/10/19 18:00		188.0657051325

		10/10/19 19:00		188.0657051325

		10/10/19 20:00		188.0657051325

		10/10/19 21:00		188.0657051325

		10/10/19 22:00		188.0657051325

		10/10/19 23:00		188.0657051325

		10/11/19 0:00		188.0657051325

		10/11/19 1:00		188.0657051325

		10/11/19 2:00		188.0657051325

		10/11/19 3:00		188.0657051325

		10/11/19 4:00		188.0657051325

		10/11/19 5:00		188.0657051325

		10/11/19 6:00		188.0657051325

		10/11/19 7:00		188.0657051325

		10/11/19 8:00		188.0657051325

		10/11/19 9:00		188.0657051325

		10/11/19 10:00		188.0657051325

		10/11/19 11:00		188.0657051325

		10/11/19 12:00		188.0657051325

		10/11/19 13:00		188.0657051325

		10/11/19 14:00		188.0657051325

		10/11/19 15:00		188.0657051325

		10/11/19 16:00		188.0657051325

		10/11/19 17:00		188.0657051325

		10/11/19 18:00		188.0657051325

		10/11/19 19:00		188.0657051325

		10/11/19 20:00		188.0657051325

		10/11/19 21:00		188.0657051325

		10/11/19 22:00		188.0657051325

		10/11/19 23:00		188.0657051325

		10/12/19 0:00		185.9856092326

		10/12/19 1:00		146.7694992124

		10/12/19 2:00		95.5775682697

		10/12/19 3:00		70.9316245129

		10/12/19 4:00		65.0722033166

		10/12/19 5:00		66.2517717372

		10/12/19 6:00		72.9551966333

		10/12/19 7:00		87.4627560961

		10/12/19 8:00		112.9208240616

		10/12/19 9:00		133.367154077

		10/12/19 10:00		120.8199652598

		10/12/19 11:00		125.9524666663

		10/12/19 12:00		104.7218828381

		10/12/19 13:00		66.9322375634

		10/12/19 14:00		44.8251139251

		10/12/19 15:00		26.8747800547

		10/12/19 16:00		17.6783051285

		10/12/19 17:00		15.1105169447

		10/12/19 18:00		11.9494084694

		10/12/19 19:00		8.6510942926

		10/12/19 20:00		5.6180773937

		10/12/19 21:00		8.1361230658

		10/12/19 22:00		13.6311643567

		10/12/19 23:00		18.4292398434

		10/13/19 0:00		13.0127555054

		10/13/19 1:00		11.2417427424

		10/13/19 2:00		8.6756729192

		10/13/19 3:00		13.5222874458

		10/13/19 4:00		17.8847348675

		10/13/19 5:00		22.8544516544

		10/13/19 6:00		42.0148869949

		10/13/19 7:00		94.2233019237

		10/13/19 8:00		166.9594552834

		10/13/19 9:00		186.3957361827

		10/13/19 10:00		187.0094746118

		10/13/19 11:00		180.0237281552

		10/13/19 12:00		186.3845934755

		10/13/19 13:00		188.0657051325

		10/13/19 14:00		188.0657051325

		10/13/19 15:00		188.0657051325

		10/13/19 16:00		188.0657051325

		10/13/19 17:00		188.0657051325

		10/13/19 18:00		188.0657051325

		10/13/19 19:00		188.0657051325

		10/13/19 20:00		188.0657051325

		10/13/19 21:00		188.0657051325

		10/13/19 22:00		188.0657051325

		10/13/19 23:00		188.0657051325

		10/14/19 0:00		184.9223566011

		10/14/19 1:00		144.760095204

		10/14/19 2:00		75.8217813298

		10/14/19 3:00		25.6826466645

		10/14/19 4:00		15.1998731806

		10/14/19 5:00		5.8119240751

		10/14/19 6:00		0.5280717996

		10/14/19 7:00		0

		10/14/19 8:00		0

		10/14/19 9:00		0

		10/14/19 10:00		3.9997883546

		10/14/19 11:00		16.5775756355

		10/14/19 12:00		56.3392025688

		10/14/19 13:00		137.40663941

		10/14/19 14:00		181.336595268

		10/14/19 15:00		184.4490455208

		10/14/19 16:00		181.0528291448

		10/14/19 17:00		183.6777283489

		10/14/19 18:00		182.4263455892

		10/14/19 19:00		164.6613369672

		10/14/19 20:00		147.9835587347

		10/14/19 21:00		131.418414267

		10/14/19 22:00		58.6834824672

		10/14/19 23:00		138.5514986818

		10/15/19 0:00		185.1581944643

		10/15/19 1:00		188.0623105341

		10/15/19 2:00		188.0657051325

		10/15/19 3:00		187.4946444861

		10/15/19 4:00		179.4662954584

		10/15/19 5:00		161.3307304965

		10/15/19 6:00		147.8027604434

		10/15/19 7:00		156.4026656793

		10/15/19 8:00		171.164074199

		10/15/19 9:00		165.8049573345

		10/15/19 10:00		154.1234257901

		10/15/19 11:00		129.6020092816

		10/15/19 12:00		95.9970662936

		10/15/19 13:00		70.8978222422

		10/15/19 14:00		52.380793625

		10/15/19 15:00		58.5991502369

		10/15/19 16:00		50.9228557492

		10/15/19 17:00		39.5827315994

		10/15/19 18:00		32.5551275149

		10/15/19 19:00		34.814646522

		10/15/19 20:00		59.0123125031

		10/15/19 21:00		76.2901541367

		10/15/19 22:00		80.1311050215

		10/15/19 23:00		82.9447562838

		10/16/19 0:00		86.5798557502

		10/16/19 1:00		79.2193208558

		10/16/19 2:00		96.0056469462

		10/16/19 3:00		110.6503283605

		10/16/19 4:00		124.2051083072

		10/16/19 5:00		129.6554110217

		10/16/19 6:00		145.9346336723

		10/16/19 7:00		161.9179241574

		10/16/19 8:00		155.1944215748

		10/16/19 9:00		165.6835570812

		10/16/19 10:00		159.4821957614

		10/16/19 11:00		187.0954818409

		10/16/19 12:00		188.0657051325

		10/16/19 13:00		188.0657051325

		10/16/19 14:00		188.0657051325

		10/16/19 15:00		188.0657051325

		10/16/19 16:00		188.0657051325

		10/16/19 17:00		187.3460502787

		10/16/19 18:00		182.0311424829

		10/16/19 19:00		172.3040769651

		10/16/19 20:00		149.4357951718

		10/16/19 21:00		100.7317331606

		10/16/19 22:00		66.6281112834

		10/16/19 23:00		38.6596659692

		10/17/19 0:00		29.0033146433

		10/17/19 1:00		26.2477283577

		10/17/19 2:00		33.7241454247

		10/17/19 3:00		37.3007190419

		10/17/19 4:00		45.474936687

		10/17/19 5:00		40.4432994525

		10/17/19 6:00		28.1623066146

		10/17/19 7:00		29.0265069358

		10/17/19 8:00		38.4538665849

		10/17/19 9:00		47.8643498767

		10/17/19 10:00		51.647233307

		10/17/19 11:00		51.4518456762

		10/17/19 12:00		76.6747348758

		10/17/19 13:00		81.7890442084

		10/17/19 14:00		76.0534490404

		10/17/19 15:00		68.5477938269

		10/17/19 16:00		86.8405609048

		10/17/19 17:00		116.34630584

		10/17/19 18:00		127.1456977259

		10/17/19 19:00		119.1875375946

		10/17/19 20:00		109.0986252356

		10/17/19 21:00		115.3072787474

		10/17/19 22:00		106.9101103239

		10/17/19 23:00		148.1115301375

		10/18/19 0:00		141.005272961

		10/18/19 1:00		155.9813241655

		10/18/19 2:00		169.0372096537

		10/18/19 3:00		171.8887837832

		10/18/19 4:00		180.9016406714

		10/18/19 5:00		181.5953627759

		10/18/19 6:00		185.6591727602

		10/18/19 7:00		188.0657051325

		10/18/19 8:00		188.0657051325

		10/18/19 9:00		188.0657051325

		10/18/19 10:00		188.0657051325

		10/18/19 11:00		188.0657051325

		10/18/19 12:00		188.0657051325

		10/18/19 13:00		188.0657051325

		10/18/19 14:00		188.0657051325

		10/18/19 15:00		188.0657051325

		10/18/19 16:00		188.0657051325

		10/18/19 17:00		188.0657051325

		10/18/19 18:00		188.0657051325

		10/18/19 19:00		188.0657051325

		10/18/19 20:00		188.0657051325

		10/18/19 21:00		188.0657051325

		10/18/19 22:00		188.0657051325

		10/18/19 23:00		188.0657051325

		10/19/19 0:00		188.0657051325

		10/19/19 1:00		188.0657051325

		10/19/19 2:00		188.0657051325

		10/19/19 3:00		188.0657051325

		10/19/19 4:00		188.0657051325

		10/19/19 5:00		188.0657051325

		10/19/19 6:00		188.0657051325

		10/19/19 7:00		188.0657051325

		10/19/19 8:00		188.0657051325

		10/19/19 9:00		188.0657051325

		10/19/19 10:00		186.6702427335

		10/19/19 11:00		181.1199604248

		10/19/19 12:00		180.1233856342

		10/19/19 13:00		186.7424733445

		10/19/19 14:00		188.0657051325

		10/19/19 15:00		188.0657051325

		10/19/19 16:00		188.0657051325

		10/19/19 17:00		188.0657051325

		10/19/19 18:00		186.280803011

		10/19/19 19:00		176.8965250274

		10/19/19 20:00		157.3464482707

		10/19/19 21:00		121.7827476908

		10/19/19 22:00		64.4460436309

		10/19/19 23:00		51.9896863369

		10/20/19 0:00		57.3996007643

		10/20/19 1:00		62.7652590447

		10/20/19 2:00		37.5049598844

		10/20/19 3:00		28.6719039692

		10/20/19 4:00		29.1746254038

		10/20/19 5:00		19.182928643

		10/20/19 6:00		13.9274622468

		10/20/19 7:00		9.0360367917

		10/20/19 8:00		4.9469410141

		10/20/19 9:00		0.7661503702

		10/20/19 10:00		4.3483873421

		10/20/19 11:00		0

		10/20/19 12:00		0

		10/20/19 13:00		0

		10/20/19 14:00		0

		10/20/19 15:00		0

		10/20/19 16:00		0.5159789022

		10/20/19 17:00		2.515494272

		10/20/19 18:00		6.1913026541

		10/20/19 19:00		19.9028151719

		10/20/19 20:00		30.4985014221

		10/20/19 21:00		53.0011998381

		10/20/19 22:00		99.7140127478

		10/20/19 23:00		110.3030708588

		10/21/19 0:00		80.556148382

		10/21/19 1:00		102.3962757086

		10/21/19 2:00		121.4317511754

		10/21/19 3:00		132.8045303703

		10/21/19 4:00		164.3798330837

		10/21/19 5:00		179.1822146535

		10/21/19 6:00		186.0676395782

		10/21/19 7:00		180.4747538211

		10/21/19 8:00		155.2905704763

		10/21/19 9:00		116.7266049251

		10/21/19 10:00		67.1473535097

		10/21/19 11:00		22.3659431802

		10/21/19 12:00		3.9452748216

		10/21/19 13:00		0

		10/21/19 14:00		0

		10/21/19 15:00		0

		10/21/19 16:00		0

		10/21/19 17:00		0

		10/21/19 18:00		0

		10/21/19 19:00		0

		10/21/19 20:00		0

		10/21/19 21:00		0

		10/21/19 22:00		0

		10/21/19 23:00		0

		10/22/19 0:00		0

		10/22/19 1:00		0

		10/22/19 2:00		0

		10/22/19 3:00		0

		10/22/19 4:00		3.7825082899

		10/22/19 5:00		9.1836386365

		10/22/19 6:00		10.5110534617

		10/22/19 7:00		8.1985373407

		10/22/19 8:00		10.4190392802

		10/22/19 9:00		9.1168183216

		10/22/19 10:00		18.0846509421

		10/22/19 11:00		8.3578671512

		10/22/19 12:00		3.5643030114

		10/22/19 13:00		3.5169265594

		10/22/19 14:00		2.8280034755

		10/22/19 15:00		3.6790121891

		10/22/19 16:00		4.4026404574

		10/22/19 17:00		7.3174918827

		10/22/19 18:00		8.4045671612

		10/22/19 19:00		9.8225810913

		10/22/19 20:00		13.5393679746

		10/22/19 21:00		17.8097023501

		10/22/19 22:00		24.9283346959

		10/22/19 23:00		20.7098288996

		10/23/19 0:00		10.2889285371

		10/23/19 1:00		3.8216264522

		10/23/19 2:00		0.8538688982

		10/23/19 3:00		0

		10/23/19 4:00		0

		10/23/19 5:00		0

		10/23/19 6:00		0

		10/23/19 7:00		4.7240918259

		10/23/19 8:00		9.7213269121

		10/23/19 9:00		18.6832425246

		10/23/19 10:00		17.062911523

		10/23/19 11:00		14.5115363462

		10/23/19 12:00		24.9293877648

		10/23/19 13:00		45.8406389991

		10/23/19 14:00		64.9760321148

		10/23/19 15:00		97.4098882225

		10/23/19 16:00		105.1775915631

		10/23/19 17:00		103.6565339802

		10/23/19 18:00		104.4849076606

		10/23/19 19:00		71.0314678277

		10/23/19 20:00		54.988021095

		10/23/19 21:00		46.2934016091

		10/23/19 22:00		25.4690456507

		10/23/19 23:00		34.7287532721

		10/24/19 0:00		34.7584250352

		10/24/19 1:00		30.8563664242

		10/24/19 2:00		47.639055091

		10/24/19 3:00		59.7633190745

		10/24/19 4:00		15.2482880823

		10/24/19 5:00		38.9470472158

		10/24/19 6:00		52.7648565019

		10/24/19 7:00		55.4715382707

		10/24/19 8:00		91.0241233993

		10/24/19 9:00		144.71818802

		10/24/19 10:00		132.1164799707

		10/24/19 11:00		161.7030064359

		10/24/19 12:00		160.9110119476

		10/24/19 13:00		172.0255588414

		10/24/19 14:00		184.2847766936

		10/24/19 15:00		188.0657051325

		10/24/19 16:00		188.0657051325

		10/24/19 17:00		188.0657051325

		10/24/19 18:00		188.0657051325

		10/24/19 19:00		188.0657051325

		10/24/19 20:00		188.0657051325

		10/24/19 21:00		188.0391925759

		10/24/19 22:00		181.6840906393

		10/24/19 23:00		174.7826912798

		10/25/19 0:00		165.9252921299

		10/25/19 1:00		164.3764384853

		10/25/19 2:00		174.5833515436

		10/25/19 3:00		178.6354117575

		10/25/19 4:00		184.8897734124

		10/25/19 5:00		184.0772849657

		10/25/19 6:00		183.4574263483

		10/25/19 7:00		180.5627110859

		10/25/19 8:00		171.1732743039

		10/25/19 9:00		176.6091190028

		10/25/19 10:00		168.2895927251

		10/25/19 11:00		175.9239701175

		10/25/19 12:00		175.9709245986

		10/25/19 13:00		187.9945424572

		10/25/19 14:00		188.0657051325

		10/25/19 15:00		188.0657051325

		10/25/19 16:00		188.0657051325

		10/25/19 17:00		188.0657051325

		10/25/19 18:00		188.0657051325

		10/25/19 19:00		188.0657051325

		10/25/19 20:00		188.0657051325

		10/25/19 21:00		188.0657051325

		10/25/19 22:00		188.0657051325

		10/25/19 23:00		188.0657051325

		10/26/19 0:00		188.0657051325

		10/26/19 1:00		188.0657051325

		10/26/19 2:00		188.0657051325

		10/26/19 3:00		188.0657051325

		10/26/19 4:00		188.0657051325

		10/26/19 5:00		188.0657051325

		10/26/19 6:00		188.0657051325

		10/26/19 7:00		188.0657051325

		10/26/19 8:00		188.0657051325

		10/26/19 9:00		188.0657051325

		10/26/19 10:00		188.0657051325

		10/26/19 11:00		188.0657051325

		10/26/19 12:00		188.0657051325

		10/26/19 13:00		188.0657051325

		10/26/19 14:00		188.0657051325

		10/26/19 15:00		188.0657051325

		10/26/19 16:00		188.0657051325

		10/26/19 17:00		188.0657051325

		10/26/19 18:00		188.0657051325

		10/26/19 19:00		188.0657051325

		10/26/19 20:00		188.0657051325

		10/26/19 21:00		148.0739169965

		10/26/19 22:00		188.0657051325

		10/26/19 23:00		188.0657051325

		10/27/19 0:00		186.7995694979

		10/27/19 1:00		185.2835096558

		10/27/19 2:00		185.6237747804

		10/27/19 3:00		186.9489813822

		10/27/19 4:00		186.2775942483

		10/27/19 5:00		182.999217514

		10/27/19 6:00		181.2160746369

		10/27/19 7:00		178.164813878

		10/27/19 8:00		179.7852638144

		10/27/19 9:00		180.5318028961

		10/27/19 10:00		181.5867424783

		10/27/19 11:00		170.1123681576

		10/27/19 12:00		158.9430492952

		10/27/19 13:00		158.3791668616

		10/27/19 14:00		152.1687441941

		10/27/19 15:00		154.1543364577

		10/27/19 16:00		147.363405258

		10/27/19 17:00		150.8981608923

		10/27/19 18:00		164.9966737297

		10/27/19 19:00		164.0303133424

		10/27/19 20:00		150.2091565362

		10/27/19 21:00		130.5796189219

		10/27/19 22:00		117.1031228735

		10/27/19 23:00		103.970561585

		10/28/19 0:00		84.0156331336

		10/28/19 1:00		85.512732781

		10/28/19 2:00		91.0962325976

		10/28/19 3:00		84.0650976352

		10/28/19 4:00		70.0701671264

		10/28/19 5:00		56.2338932074

		10/28/19 6:00		53.0127637729

		10/28/19 7:00		50.2180132379

		10/28/19 8:00		41.501517176

		10/28/19 9:00		35.6226674791

		10/28/19 10:00		49.5123456161

		10/28/19 11:00		42.0167453516

		10/28/19 12:00		31.1202431744

		10/28/19 13:00		30.3094247709

		10/28/19 14:00		28.6118074369

		10/28/19 15:00		33.4602785858

		10/28/19 16:00		36.6769033635

		10/28/19 17:00		33.7555392651

		10/28/19 18:00		31.0841241522

		10/28/19 19:00		39.4063586751

		10/28/19 20:00		40.0832440672

		10/28/19 21:00		38.2930419122

		10/28/19 22:00		38.1104422538

		10/28/19 23:00		38.6270679137

		10/29/19 0:00		29.5351763509

		10/29/19 1:00		27.5511277623

		10/29/19 2:00		29.2568713188

		10/29/19 3:00		27.0765269824

		10/29/19 4:00		30.3605964829

		10/29/19 5:00		35.866929893

		10/29/19 6:00		35.0000138931

		10/29/19 7:00		35.6498440885

		10/29/19 8:00		35.8223565864

		10/29/19 9:00		37.2191669134

		10/29/19 10:00		17.3952501365

		10/29/19 11:00		16.998389376

		10/29/19 12:00		15.5631160194

		10/29/19 13:00		17.0999522902

		10/29/19 14:00		22.7365565098

		10/29/19 15:00		30.3631402017

		10/29/19 16:00		40.4121112703

		10/29/19 17:00		55.2053299023

		10/29/19 18:00		70.0829253651

		10/29/19 19:00		79.9079783186

		10/29/19 20:00		79.6064785163

		10/29/19 21:00		72.7292898287

		10/29/19 22:00		82.4282024803

		10/29/19 23:00		65.0957524136

		10/30/19 0:00		54.9382097002

		10/30/19 1:00		46.8284919019

		10/30/19 2:00		44.0747466284

		10/30/19 3:00		48.7586010657

		10/30/19 4:00		57.4546279472

		10/30/19 5:00		58.6136503754

		10/30/19 6:00		55.2880837682

		10/30/19 7:00		60.7026416097

		10/30/19 8:00		67.7165062431

		10/30/19 9:00		72.6666309941

		10/30/19 10:00		60.9926741119

		10/30/19 11:00		57.3386194064

		10/30/19 12:00		58.735266198

		10/30/19 13:00		63.7145299831

		10/30/19 14:00		65.5921219847

		10/30/19 15:00		67.3741374586

		10/30/19 16:00		84.1922042827

		10/30/19 17:00		111.4009186599

		10/30/19 18:00		127.6393516183

		10/30/19 19:00		127.3296502681

		10/30/19 20:00		119.0655228447

		10/30/19 21:00		112.9429459406

		10/30/19 22:00		114.1399903483

		10/30/19 23:00		93.7851459978

		10/31/19 0:00		72.4422158305

		10/31/19 1:00		64.7493200223

		10/31/19 2:00		62.646705794

		10/31/19 3:00		65.9025295105

		10/31/19 4:00		72.4508386059

		10/31/19 5:00		84.2652723931

		10/31/19 6:00		94.1968587457

		10/31/19 7:00		96.351449974

		10/31/19 8:00		96.6522981126

		10/31/19 9:00		90.5076687082

		10/31/19 10:00		66.0958209149

		10/31/19 11:00		58.2557184724

		10/31/19 12:00		55.5437317145

		10/31/19 13:00		57.8983044315

		10/31/19 14:00		62.3315284858

		10/31/19 15:00		74.2612324267

		10/31/19 16:00		80.2597479105

		10/31/19 17:00		88.259205685

		10/31/19 18:00		106.4538317029

		10/31/19 19:00		113.8553545142

		10/31/19 20:00		118.5220724243

		10/31/19 21:00		106.904763212

		10/31/19 22:00		94.9216823091

		10/31/19 23:00		66.3251743518

		11/1/19 0:00		58.7453682254

		11/1/19 1:00		73.2390618689

		11/1/19 2:00		68.9539364601

		11/1/19 3:00		58.7071281987

		11/1/19 4:00		60.6521612064

		11/1/19 5:00		70.9729419785

		11/1/19 6:00		76.6014041176

		11/1/19 7:00		90.7814467832

		11/1/19 8:00		109.946499273

		11/1/19 9:00		120.7344213809

		11/1/19 10:00		140.0385805473

		11/1/19 11:00		148.1163271758

		11/1/19 12:00		148.5820512048

		11/1/19 13:00		169.3867987737

		11/1/19 14:00		174.3363139836

		11/1/19 15:00		179.6843773421

		11/1/19 16:00		184.2160075818

		11/1/19 17:00		183.7862563842

		11/1/19 18:00		184.2186340594

		11/1/19 19:00		181.6859663408

		11/1/19 20:00		182.1495396316

		11/1/19 21:00		184.5737536491

		11/1/19 22:00		165.8222896086

		11/1/19 23:00		153.9629009323

		11/2/19 0:00		180.5087196272

		11/2/19 1:00		188.0657051325

		11/2/19 2:00		188.0657051325

		11/2/19 3:00		188.0657051325

		11/2/19 4:00		188.0657051325

		11/2/19 5:00		188.0657051325

		11/2/19 6:00		188.0657051325

		11/2/19 7:00		188.0657051325

		11/2/19 8:00		188.0657051325

		11/2/19 9:00		188.0657051325

		11/2/19 10:00		188.0657051325

		11/2/19 11:00		188.0657051325

		11/2/19 12:00		188.0657051325

		11/2/19 13:00		188.0657051325

		11/2/19 14:00		188.0657051325

		11/2/19 15:00		188.0657051325

		11/2/19 16:00		188.0657051325

		11/2/19 17:00		188.0657051325

		11/2/19 18:00		188.0657051325

		11/2/19 19:00		188.0657051325

		11/2/19 20:00		188.0657051325

		11/2/19 21:00		188.0657051325

		11/2/19 22:00		188.0657051325

		11/2/19 23:00		188.0657051325

		11/3/19 0:00		188.0657051325

		11/3/19 1:00		188.0657051325

		11/3/19 2:00		188.0657051325

		11/3/19 3:00		188.0657051325

		11/3/19 4:00		188.0657051325

		11/3/19 5:00		187.6075830215

		11/3/19 6:00		183.3826212938

		11/3/19 7:00		167.3555974793

		11/3/19 8:00		147.4214355454

		11/3/19 9:00		134.8331250096

		11/3/19 10:00		85.0557628513

		11/3/19 11:00		50.0673797937

		11/3/19 12:00		29.2435890235

		11/3/19 13:00		27.2170001706

		11/3/19 14:00		19.813690859

		11/3/19 15:00		22.3989535432

		11/3/19 16:00		26.838268052

		11/3/19 17:00		15.3565163027

		11/3/19 18:00		9.1674877817

		11/3/19 19:00		5.9378785414

		11/3/19 20:00		4.8857599448

		11/3/19 21:00		7.1138273786

		11/3/19 22:00		5.0115020628

		11/3/19 23:00		12.7157388029

		11/4/19 0:00		27.2929930868

		11/4/19 1:00		43.8047075673

		11/4/19 2:00		54.318737621

		11/4/19 3:00		66.03490398

		11/4/19 4:00		69.172573373

		11/4/19 5:00		81.481486163

		11/4/19 6:00		103.3506038553

		11/4/19 7:00		92.9247268133

		11/4/19 8:00		96.224078201

		11/4/19 9:00		119.2139584722

		11/4/19 10:00		141.2912517677

		11/4/19 11:00		125.1969752606

		11/4/19 12:00		93.0869489703

		11/4/19 13:00		99.548505016

		11/4/19 14:00		90.8918629091

		11/4/19 15:00		58.4135226959

		11/4/19 16:00		50.0900913912

		11/4/19 17:00		46.9413610587

		11/4/19 18:00		51.7946827665

		11/4/19 19:00		53.4765377662

		11/4/19 20:00		46.9734189518

		11/4/19 21:00		45.3794741386

		11/4/19 22:00		24.1474457477

		11/4/19 23:00		26.1429948391

		11/5/19 0:00		18.1095008888

		11/5/19 1:00		12.4192927398

		11/5/19 2:00		11.3794321122

		11/5/19 3:00		14.7433378585

		11/5/19 4:00		13.2760992788

		11/5/19 5:00		10.7825167675

		11/5/19 6:00		8.4518487131

		11/5/19 7:00		8.8036802502

		11/5/19 8:00		12.3994536663

		11/5/19 9:00		12.2314440907

		11/5/19 10:00		2.5990484702

		11/5/19 11:00		0

		11/5/19 12:00		0

		11/5/19 13:00		0

		11/5/19 14:00		0

		11/5/19 15:00		0.5630075688

		11/5/19 16:00		5.2847308075

		11/5/19 17:00		11.6791379809

		11/5/19 18:00		22.5575521523

		11/5/19 19:00		48.7135074193

		11/5/19 20:00		78.7493548177

		11/5/19 21:00		96.0029188785

		11/5/19 22:00		142.7435551057

		11/5/19 23:00		157.3995724963

		11/6/19 0:00		139.4456284582

		11/6/19 1:00		117.3777285368

		11/6/19 2:00		100.2400862935

		11/6/19 3:00		83.3469220335

		11/6/19 4:00		73.2823070698

		11/6/19 5:00		65.7037026808

		11/6/19 6:00		60.7915949537

		11/6/19 7:00		52.5829332854

		11/6/19 8:00		40.6879855717

		11/6/19 9:00		31.7994775294

		11/6/19 10:00		19.4085651187

		11/6/19 11:00		14.2173651596

		11/6/19 12:00		7.1624209303

		11/6/19 13:00		1.8807565601

		11/6/19 14:00		0

		11/6/19 15:00		0

		11/6/19 16:00		0

		11/6/19 17:00		0

		11/6/19 18:00		0

		11/6/19 19:00		0

		11/6/19 20:00		0

		11/6/19 21:00		7.7697782578

		11/6/19 22:00		12.0802142379

		11/6/19 23:00		16.3325525343

		11/7/19 0:00		27.2837350012

		11/7/19 1:00		34.2534153441

		11/7/19 2:00		38.6144583435

		11/7/19 3:00		58.7834521502

		11/7/19 4:00		62.6560793455

		11/7/19 5:00		69.4086887508

		11/7/19 6:00		88.2549165975

		11/7/19 7:00		126.5007190806

		11/7/19 8:00		164.1175322201

		11/7/19 9:00		172.1807787101

		11/7/19 10:00		176.3517960575

		11/7/19 11:00		181.2545426221

		11/7/19 12:00		183.5573910757

		11/7/19 13:00		186.8606326235

		11/7/19 14:00		162.92531954

		11/7/19 15:00		98.5362456943

		11/7/19 16:00		135.1864605768

		11/7/19 17:00		186.4332923341

		11/7/19 18:00		188.0657051325

		11/7/19 19:00		184.7569380705

		11/7/19 20:00		183.5293323662

		11/7/19 21:00		188.0657051325

		11/7/19 22:00		186.078502293

		11/7/19 23:00		180.6527199766

		11/8/19 0:00		147.1889179464

		11/8/19 1:00		130.5580768502

		11/8/19 2:00		155.2239322803

		11/8/19 3:00		147.1779536414

		11/8/19 4:00		139.5111442067

		11/8/19 5:00		144.0907150955

		11/8/19 6:00		135.6156418784

		11/8/19 7:00		123.3226614004

		11/8/19 8:00		110.676699682

		11/8/19 9:00		99.3301357065

		11/8/19 10:00		87.3882508564

		11/8/19 11:00		77.934465374

		11/8/19 12:00		74.5483485476

		11/8/19 13:00		78.0336149022

		11/8/19 14:00		73.3005040993

		11/8/19 15:00		63.9240857259

		11/8/19 16:00		71.2640275495

		11/8/19 17:00		80.5345171091

		11/8/19 18:00		93.9394193435

		11/8/19 19:00		107.7993612943

		11/8/19 20:00		110.1094598171

		11/8/19 21:00		97.6961048988

		11/8/19 22:00		106.9927353437

		11/8/19 23:00		103.5894150893

		11/9/19 0:00		109.1626939436

		11/9/19 1:00		89.7261776524

		11/9/19 2:00		61.5014451171

		11/9/19 3:00		38.8534182461

		11/9/19 4:00		23.0310366792

		11/9/19 5:00		21.1750462167

		11/9/19 6:00		22.9966248674

		11/9/19 7:00		25.4009433174

		11/9/19 8:00		34.2627765066

		11/9/19 9:00		69.1174867228

		11/9/19 10:00		102.0741605351

		11/9/19 11:00		123.8057449595

		11/9/19 12:00		139.1947775501

		11/9/19 13:00		150.870620045

		11/9/19 14:00		153.8567416824

		11/9/19 15:00		154.7549821439

		11/9/19 16:00		137.7436189599

		11/9/19 17:00		125.3974473556

		11/9/19 18:00		117.4637580662

		11/9/19 19:00		73.8460061456

		11/9/19 20:00		26.6654324479

		11/9/19 21:00		38.6359483812

		11/9/19 22:00		69.6750854327

		11/9/19 23:00		52.3324515709

		11/10/19 0:00		25.1321146659

		11/10/19 1:00		12.9542606288

		11/10/19 2:00		11.5394366301

		11/10/19 3:00		10.6222979191

		11/10/19 4:00		5.3496541118

		11/10/19 5:00		2.4455558822

		11/10/19 6:00		0.5250405224

		11/10/19 7:00		0.3097576213

		11/10/19 8:00		0.8833155275

		11/10/19 9:00		5.8389854664

		11/10/19 10:00		8.1987930506

		11/10/19 11:00		19.3317570033

		11/10/19 12:00		26.4792250995

		11/10/19 13:00		22.6365670043

		11/10/19 14:00		17.1045411925

		11/10/19 15:00		9.5767368441

		11/10/19 16:00		5.4546988433

		11/10/19 17:00		3.970328692

		11/10/19 18:00		9.165106855

		11/10/19 19:00		15.7365014494

		11/10/19 20:00		25.1873475069

		11/10/19 21:00		34.3506594371

		11/10/19 22:00		65.6415146298

		11/10/19 23:00		85.3123449316

		11/11/19 0:00		93.8515388907

		11/11/19 1:00		102.5408236538

		11/11/19 2:00		107.3897546841

		11/11/19 3:00		123.6012241246

		11/11/19 4:00		159.8778275287

		11/11/19 5:00		184.6557542611

		11/11/19 6:00		188.0657051325

		11/11/19 7:00		188.0657051325

		11/11/19 8:00		188.0657051325

		11/11/19 9:00		188.0657051325

		11/11/19 10:00		188.0657051325

		11/11/19 11:00		188.0657051325

		11/11/19 12:00		188.0657051325

		11/11/19 13:00		188.0657051325

		11/11/19 14:00		188.0657051325

		11/11/19 15:00		142.409804141

		11/11/19 16:00		179.7624927495

		11/11/19 17:00		186.6792570028

		11/11/19 18:00		186.069730849

		11/11/19 19:00		188.0298636249

		11/11/19 20:00		188.0657051325

		11/11/19 21:00		188.0657051325

		11/11/19 22:00		188.0657051325

		11/11/19 23:00		183.7288951053

		11/12/19 0:00		187.8632433569

		11/12/19 1:00		188.0657051325

		11/12/19 2:00		188.0657051325

		11/12/19 3:00		188.0657051325

		11/12/19 4:00		188.0657051325

		11/12/19 5:00		186.9220971543

		11/12/19 6:00		185.3566298002

		11/12/19 7:00		180.7056211993

		11/12/19 8:00		173.3647229415

		11/12/19 9:00		171.4199575372

		11/12/19 10:00		179.3687069499

		11/12/19 11:00		177.8851311841

		11/12/19 12:00		183.8301235152

		11/12/19 13:00		188.0657051325

		11/12/19 14:00		188.0657051325

		11/12/19 15:00		188.0657051325

		11/12/19 16:00		188.0657051325

		11/12/19 17:00		188.0657051325

		11/12/19 18:00		188.0657051325

		11/12/19 19:00		188.0657051325

		11/12/19 20:00		187.9559134145

		11/12/19 21:00		186.4782720014

		11/12/19 22:00		187.0104806022

		11/12/19 23:00		168.401877119

		11/13/19 0:00		145.0136370127

		11/13/19 1:00		140.7545558547

		11/13/19 2:00		139.7166388205

		11/13/19 3:00		138.8044334273

		11/13/19 4:00		138.7284142463

		11/13/19 5:00		129.7847303527

		11/13/19 6:00		129.0601273143

		11/13/19 7:00		142.4001555527

		11/13/19 8:00		139.3445288943

		11/13/19 9:00		130.5314998706

		11/13/19 10:00		146.322502464

		11/13/19 11:00		149.2603910708

		11/13/19 12:00		111.3693191614

		11/13/19 13:00		78.9325392391

		11/13/19 14:00		49.8438070852

		11/13/19 15:00		29.182653505

		11/13/19 16:00		29.1995026064

		11/13/19 17:00		43.6518986068

		11/13/19 18:00		53.7117512215

		11/13/19 19:00		56.2793733921

		11/13/19 20:00		64.0405105387

		11/13/19 21:00		72.0080962556

		11/13/19 22:00		68.7809804344

		11/13/19 23:00		98.8159581219

		11/14/19 0:00		131.8050441542

		11/14/19 1:00		142.960006591

		11/14/19 2:00		148.0385338836

		11/14/19 3:00		141.8469103532

		11/14/19 4:00		154.8440692896

		11/14/19 5:00		169.4007290161

		11/14/19 6:00		166.5006294747

		11/14/19 7:00		170.5219252116

		11/14/19 8:00		187.1826635515

		11/14/19 9:00		187.8319486289

		11/14/19 10:00		181.2121968658

		11/14/19 11:00		177.0276853704

		11/14/19 12:00		163.2688826284

		11/14/19 13:00		148.2235766617

		11/14/19 14:00		110.8155560998

		11/14/19 15:00		92.5017152562

		11/14/19 16:00		98.567557767

		11/14/19 17:00		86.3917057996

		11/14/19 18:00		64.9377425319

		11/14/19 19:00		49.410755446

		11/14/19 20:00		65.1176587232

		11/14/19 21:00		79.2153811395

		11/14/19 22:00		59.7751506126

		11/14/19 23:00		40.6637327769

		11/15/19 0:00		54.1362122968

		11/15/19 1:00		67.60657329

		11/15/19 2:00		92.3878549758

		11/15/19 3:00		149.8940907294

		11/15/19 4:00		168.5137749746

		11/15/19 5:00		168.4767168628

		11/15/19 6:00		186.6608617486

		11/15/19 7:00		188.0657051325

		11/15/19 8:00		188.0657051325

		11/15/19 9:00		188.0657051325

		11/15/19 10:00		187.0228448693

		11/15/19 11:00		179.3583472303

		11/15/19 12:00		169.2806915578

		11/15/19 13:00		160.4564801819

		11/15/19 14:00		172.8519577081

		11/15/19 15:00		168.9179403162

		11/15/19 16:00		135.1330266252

		11/15/19 17:00		103.354278446

		11/15/19 18:00		92.4221032522

		11/15/19 19:00		61.7831422698

		11/15/19 20:00		49.0259987825

		11/15/19 21:00		30.3218559388

		11/15/19 22:00		22.0426386584

		11/15/19 23:00		17.8299718191

		11/16/19 0:00		5.7247683815

		11/16/19 1:00		2.9352306611

		11/16/19 2:00		4.6354534113

		11/16/19 3:00		1.528191096

		11/16/19 4:00		2.2509016829

		11/16/19 5:00		3.3250720365

		11/16/19 6:00		4.482092395

		11/16/19 7:00		3.083435233

		11/16/19 8:00		20.186219535

		11/16/19 9:00		53.030356217

		11/16/19 10:00		52.7192772049

		11/16/19 11:00		73.3281762705

		11/16/19 12:00		109.8678040583

		11/16/19 13:00		117.4659930499

		11/16/19 14:00		102.2283669799

		11/16/19 15:00		84.1484833424

		11/16/19 16:00		81.4659180889

		11/16/19 17:00		85.8365130422

		11/16/19 18:00		105.5459773423

		11/16/19 19:00		125.7618364289

		11/16/19 20:00		138.3846058548

		11/16/19 21:00		146.2702355604

		11/16/19 22:00		167.3960526673

		11/16/19 23:00		154.4771206396

		11/17/19 0:00		136.2648030653

		11/17/19 1:00		128.74684553

		11/17/19 2:00		136.2400497531

		11/17/19 3:00		126.6895182173

		11/17/19 4:00		118.0534369696

		11/17/19 5:00		101.2263930435

		11/17/19 6:00		69.2729940173

		11/17/19 7:00		45.2942746752

		11/17/19 8:00		41.5766195676

		11/17/19 9:00		42.8617302638

		11/17/19 10:00		48.4350140737

		11/17/19 11:00		17.1094893771

		11/17/19 12:00		1.186713852

		11/17/19 13:00		0

		11/17/19 14:00		0

		11/17/19 15:00		0

		11/17/19 16:00		0

		11/17/19 17:00		0

		11/17/19 18:00		4.3897501515

		11/17/19 19:00		6.3631062508

		11/17/19 20:00		7.8459493284

		11/17/19 21:00		19.7253272335

		11/17/19 22:00		41.3252235416

		11/17/19 23:00		40.2155020796

		11/18/19 0:00		56.4756530341

		11/18/19 1:00		62.1598534874

		11/18/19 2:00		59.5673590698

		11/18/19 3:00		49.1479416759

		11/18/19 4:00		37.5170813261

		11/18/19 5:00		27.1880729892

		11/18/19 6:00		17.5740587471

		11/18/19 7:00		18.872277053

		11/18/19 8:00		34.0781475225

		11/18/19 9:00		37.4239702185

		11/18/19 10:00		53.918858889

		11/18/19 11:00		87.1456337078

		11/18/19 12:00		132.2182931436

		11/18/19 13:00		184.1528234517

		11/18/19 14:00		188.0657051325

		11/18/19 15:00		188.0657051325

		11/18/19 16:00		188.0657051325

		11/18/19 17:00		188.0657051325

		11/18/19 18:00		188.0657051325

		11/18/19 19:00		188.0657051325

		11/18/19 20:00		188.0657051325

		11/18/19 21:00		188.0657051325

		11/18/19 22:00		188.0657051325

		11/18/19 23:00		188.0657051325

		11/19/19 0:00		188.0657051325

		11/19/19 1:00		188.0657051325

		11/19/19 2:00		188.0391430197

		11/19/19 3:00		184.1240065327

		11/19/19 4:00		176.5775566714

		11/19/19 5:00		161.8265995501

		11/19/19 6:00		142.0002123977

		11/19/19 7:00		105.0619076152

		11/19/19 8:00		72.0976120623

		11/19/19 9:00		44.7277261191

		11/19/19 10:00		29.846760836

		11/19/19 11:00		24.2621782169

		11/19/19 12:00		25.680862642

		11/19/19 13:00		22.9234080885

		11/19/19 14:00		21.3067776947

		11/19/19 15:00		13.9093355871

		11/19/19 16:00		5.9104650534

		11/19/19 17:00		0.3866012932

		11/19/19 18:00		0

		11/19/19 19:00		0

		11/19/19 20:00		0

		11/19/19 21:00		2.2890359072

		11/19/19 22:00		5.5770525575

		11/19/19 23:00		7.4904377493

		11/20/19 0:00		8.0498301452

		11/20/19 1:00		9.4936608631

		11/20/19 2:00		11.4970814582

		11/20/19 3:00		12.6295100576

		11/20/19 4:00		13.1581032873

		11/20/19 5:00		16.1601391488

		11/20/19 6:00		19.9598939807

		11/20/19 7:00		23.8390948034

		11/20/19 8:00		28.5697649644

		11/20/19 9:00		35.370156439

		11/20/19 10:00		31.6995053686

		11/20/19 11:00		24.8000585226

		11/20/19 12:00		18.8161299005

		11/20/19 13:00		16.0647422623

		11/20/19 14:00		14.3603818188

		11/20/19 15:00		17.9635108587

		11/20/19 16:00		29.2972883485

		11/20/19 17:00		48.0527376971

		11/20/19 18:00		71.4750352884

		11/20/19 19:00		94.8180652912

		11/20/19 20:00		118.3988237255

		11/20/19 21:00		126.5786189186

		11/20/19 22:00		103.4424165909

		11/20/19 23:00		92.0804208208

		11/21/19 0:00		85.8912750995

		11/21/19 1:00		87.9623121296

		11/21/19 2:00		87.055287835

		11/21/19 3:00		103.7225552017

		11/21/19 4:00		112.5953390679

		11/21/19 5:00		110.0868374207

		11/21/19 6:00		125.4544443966

		11/21/19 7:00		133.0277190184

		11/21/19 8:00		140.0106804177

		11/21/19 9:00		145.3383811416

		11/21/19 10:00		135.4073572516

		11/21/19 11:00		113.7914964199

		11/21/19 12:00		108.3143193887

		11/21/19 13:00		113.9471028268

		11/21/19 14:00		105.0329990173

		11/21/19 15:00		100.0457888987

		11/21/19 16:00		103.1280643931

		11/21/19 17:00		108.0653788714

		11/21/19 18:00		105.8389435704

		11/21/19 19:00		100.2419619949

		11/21/19 20:00		102.1398893752

		11/21/19 21:00		96.941562494

		11/21/19 22:00		63.3788760611

		11/21/19 23:00		66.7620195167

		11/22/19 0:00		68.1355855172

		11/22/19 1:00		74.5312070648

		11/22/19 2:00		89.1907132105

		11/22/19 3:00		111.19643747

		11/22/19 4:00		133.9545087956

		11/22/19 5:00		142.6801975289

		11/22/19 6:00		149.1899469602

		11/22/19 7:00		164.3676026183

		11/22/19 8:00		171.9080289259

		11/22/19 9:00		177.3535668136

		11/22/19 10:00		161.6004077975

		11/22/19 11:00		150.8375412945

		11/22/19 12:00		144.4935325089

		11/22/19 13:00		136.099211088

		11/22/19 14:00		129.1524752567

		11/22/19 15:00		130.2607496782

		11/22/19 16:00		145.6228930853

		11/22/19 17:00		169.5450242247

		11/22/19 18:00		177.4363504132

		11/22/19 19:00		179.7805807554

		11/22/19 20:00		181.4639422629

		11/22/19 21:00		179.3095988156

		11/22/19 22:00		185.2244510776

		11/22/19 23:00		186.8409736867

		11/23/19 0:00		185.523200512

		11/23/19 1:00		186.1815543704

		11/23/19 2:00		187.8376228116

		11/23/19 3:00		188.0657051325

		11/23/19 4:00		186.7226905172

		11/23/19 5:00		186.1982894926

		11/23/19 6:00		187.9265265994

		11/23/19 7:00		180.5706648529

		11/23/19 8:00		160.8825295328

		11/23/19 9:00		163.0739682592

		11/23/19 10:00		166.4815602564

		11/23/19 11:00		152.3723556731

		11/23/19 12:00		136.0280979689

		11/23/19 13:00		127.6890316893

		11/23/19 14:00		158.9234101809

		11/23/19 15:00		179.1774572602

		11/23/19 16:00		187.2753831653

		11/23/19 17:00		187.0289155014

		11/23/19 18:00		186.2067289101

		11/23/19 19:00		185.9896629282

		11/23/19 20:00		182.7462703795

		11/23/19 21:00		179.0860261071

		11/23/19 22:00		149.0216541711

		11/23/19 23:00		134.789862464

		11/24/19 0:00		110.8767654162

		11/24/19 1:00		86.7308782104

		11/24/19 2:00		68.4016278724

		11/24/19 3:00		69.0474291503

		11/24/19 4:00		67.5921920864

		11/24/19 5:00		55.3278154359

		11/24/19 6:00		35.3476504996

		11/24/19 7:00		24.1568762889

		11/24/19 8:00		17.6337987228

		11/24/19 9:00		20.8839665924

		11/24/19 10:00		14.9379519173

		11/24/19 11:00		12.6429264024

		11/24/19 12:00		20.20370915

		11/24/19 13:00		29.1064385772

		11/24/19 14:00		25.6378181436

		11/24/19 15:00		34.8667647571

		11/24/19 16:00		50.1058130895

		11/24/19 17:00		55.5478052325

		11/24/19 18:00		51.942367618

		11/24/19 19:00		43.4300083306

		11/24/19 20:00		36.8809038585

		11/24/19 21:00		38.1411200073

		11/24/19 22:00		41.3559731516

		11/24/19 23:00		40.3799418757

		11/25/19 0:00		59.978003882

		11/25/19 1:00		64.7538717575

		11/25/19 2:00		52.2658307196

		11/25/19 3:00		60.623180752

		11/25/19 4:00		71.4520189204

		11/25/19 5:00		74.7936640303

		11/25/19 6:00		62.2555390385

		11/25/19 7:00		67.289408779

		11/25/19 8:00		96.2203614874

		11/25/19 9:00		116.6462694008

		11/25/19 10:00		81.2138208429

		11/25/19 11:00		76.3856687191

		11/25/19 12:00		74.8320626368

		11/25/19 13:00		81.3925253855

		11/25/19 14:00		95.8622685269

		11/25/19 15:00		116.5702898648

		11/25/19 16:00		109.1592002329

		11/25/19 17:00		103.4843683756

		11/25/19 18:00		124.9030278202

		11/25/19 19:00		147.14709253

		11/25/19 20:00		158.3081478993

		11/25/19 21:00		164.0776271057

		11/25/19 22:00		159.3052455075

		11/25/19 23:00		151.1641660804

		11/26/19 0:00		152.2170119139

		11/26/19 1:00		147.5202257913

		11/26/19 2:00		147.3378689582

		11/26/19 3:00		158.1596503265

		11/26/19 4:00		172.2610250333

		11/26/19 5:00		178.9845846055

		11/26/19 6:00		178.201572175

		11/26/19 7:00		177.3563493932

		11/26/19 8:00		184.0135705844

		11/26/19 9:00		184.9603538025

		11/26/19 10:00		176.5893361755

		11/26/19 11:00		171.3897778233

		11/26/19 12:00		167.8030501446

		11/26/19 13:00		176.512350649

		11/26/19 14:00		183.6930907648

		11/26/19 15:00		187.1613296158

		11/26/19 16:00		188.0657051325

		11/26/19 17:00		188.0657051325

		11/26/19 18:00		188.0657051325

		11/26/19 19:00		188.0657051325

		11/26/19 20:00		188.0657051325

		11/26/19 21:00		188.0657051325

		11/26/19 22:00		154.5817238255

		11/26/19 23:00		157.4430084885

		11/27/19 0:00		164.8404503483

		11/27/19 1:00		170.1726780293

		11/27/19 2:00		164.7871105534

		11/27/19 3:00		158.4662692823

		11/27/19 4:00		161.1324165732

		11/27/19 5:00		177.5157394144

		11/27/19 6:00		178.1034509375

		11/27/19 7:00		186.1442534333

		11/27/19 8:00		187.956607201

		11/27/19 9:00		188.0657051325

		11/27/19 10:00		188.0657051325

		11/27/19 11:00		188.0657051325

		11/27/19 12:00		188.0657051325

		11/27/19 13:00		188.0657051325

		11/27/19 14:00		188.0657051325

		11/27/19 15:00		188.0657051325

		11/27/19 16:00		188.0657051325

		11/27/19 17:00		186.8598545915

		11/27/19 18:00		183.8878713324

		11/27/19 19:00		180.7765360937

		11/27/19 20:00		163.6192448248

		11/27/19 21:00		149.462456397

		11/27/19 22:00		187.7321177032

		11/27/19 23:00		188.0657051325

		11/28/19 0:00		186.1996820213

		11/28/19 1:00		188.0657051325

		11/28/19 2:00		188.0657051325

		11/28/19 3:00		188.0657051325

		11/28/19 4:00		188.0657051325

		11/28/19 5:00		188.0657051325

		11/28/19 6:00		188.0657051325

		11/28/19 7:00		188.0657051325

		11/28/19 8:00		188.0657051325

		11/28/19 9:00		175.0844884193

		11/28/19 10:00		171.4556875434

		11/28/19 11:00		166.6258926322

		11/28/19 12:00		154.3893318658

		11/28/19 13:00		132.3137879035

		11/28/19 14:00		150.5523702536

		11/28/19 15:00		175.458550859

		11/28/19 16:00		153.4215492161

		11/28/19 17:00		145.4246584519

		11/28/19 18:00		166.3783421658

		11/28/19 19:00		184.8550493967

		11/28/19 20:00		186.6157656243

		11/28/19 21:00		185.1821053214

		11/28/19 22:00		161.6347081079

		11/28/19 23:00		144.3551468748

		11/29/19 0:00		138.2159661725

		11/29/19 1:00		136.8236976694

		11/29/19 2:00		144.3177815147

		11/29/19 3:00		158.4787698288

		11/29/19 4:00		175.0730260747

		11/29/19 5:00		181.189735527

		11/29/19 6:00		179.0765608766

		11/29/19 7:00		173.9397728604

		11/29/19 8:00		168.4056879893

		11/29/19 9:00		163.1912033155

		11/29/19 10:00		141.3348711178

		11/29/19 11:00		137.2709818436

		11/29/19 12:00		130.0883932823

		11/29/19 13:00		126.0765677314

		11/29/19 14:00		131.1446659258

		11/29/19 15:00		138.5924147423

		11/29/19 16:00		138.141173507

		11/29/19 17:00		124.9651613593

		11/29/19 18:00		112.2836306923

		11/29/19 19:00		103.9313923799

		11/29/19 20:00		89.7466468328

		11/29/19 21:00		74.1423397161

		11/29/19 22:00		72.6752389026

		11/29/19 23:00		60.3966668842

		11/30/19 0:00		46.6860971727

		11/30/19 1:00		34.4575645076

		11/30/19 2:00		28.9725625554

		11/30/19 3:00		25.5949570031

		11/30/19 4:00		21.8126969896

		11/30/19 5:00		14.9105446239

		11/30/19 6:00		10.2510916499

		11/30/19 7:00		7.493291442

		11/30/19 8:00		4.5407619571

		11/30/19 9:00		1.248333221

		11/30/19 10:00		0

		11/30/19 11:00		0

		11/30/19 12:00		0

		11/30/19 13:00		0

		11/30/19 14:00		0

		11/30/19 15:00		0

		11/30/19 16:00		0

		11/30/19 17:00		0.4221722488

		11/30/19 18:00		1.7474401268

		11/30/19 19:00		5.5354080212

		11/30/19 20:00		6.8184770026

		11/30/19 21:00		5.9018673039

		11/30/19 22:00		3.0401195384

		11/30/19 23:00		0.8625185082

		12/1/19 0:00		2.7439368664

		12/1/19 1:00		2.6076154949

		12/1/19 2:00		2.7082365939

		12/1/19 3:00		3.1725425729

		12/1/19 4:00		2.7748026857

		12/1/19 5:00		3.1606831594

		12/1/19 6:00		4.6725893263

		12/1/19 7:00		7.8859988991

		12/1/19 8:00		7.7245939235

		12/1/19 9:00		7.1241742135

		12/1/19 10:00		2.0391089741

		12/1/19 11:00		0.4805177135

		12/1/19 12:00		0

		12/1/19 13:00		0

		12/1/19 14:00		3.1105277208

		12/1/19 15:00		9.0498778329

		12/1/19 16:00		24.9524784671

		12/1/19 17:00		43.0385169822

		12/1/19 18:00		44.9100358738

		12/1/19 19:00		42.2398646211

		12/1/19 20:00		53.5321645789

		12/1/19 21:00		66.8498504132

		12/1/19 22:00		65.2033958711

		12/1/19 23:00		69.2321522911

		12/2/19 0:00		82.4573960263

		12/2/19 1:00		103.4897576102

		12/2/19 2:00		112.8473619796

		12/2/19 3:00		152.17502544

		12/2/19 4:00		147.675770253

		12/2/19 5:00		129.831097593

		12/2/19 6:00		132.3309838982

		12/2/19 7:00		167.8856726866

		12/2/19 8:00		166.5216363396

		12/2/19 9:00		166.383619899

		12/2/19 10:00		145.9530983052

		12/2/19 11:00		130.2805473723

		12/2/19 12:00		127.4662147126

		12/2/19 13:00		115.1769137811

		12/2/19 14:00		107.1460126101

		12/2/19 15:00		128.3136972562

		12/2/19 16:00		132.6121904446

		12/2/19 17:00		123.9936223512

		12/2/19 18:00		105.6897051327

		12/2/19 19:00		99.1517830127

		12/2/19 20:00		87.7954564697

		12/2/19 21:00		78.1355618768

		12/2/19 22:00		64.2958487589

		12/2/19 23:00		64.8396609394

		12/3/19 0:00		53.5908019295

		12/3/19 1:00		39.7273439676

		12/3/19 2:00		26.8887028636

		12/3/19 3:00		28.9897238608

		12/3/19 4:00		31.3387512412

		12/3/19 5:00		34.1853003739

		12/3/19 6:00		49.1560019887

		12/3/19 7:00		53.9919790334

		12/3/19 8:00		69.3139769786

		12/3/19 9:00		94.2988453653

		12/3/19 10:00		112.9552210065

		12/3/19 11:00		135.3452633574

		12/3/19 12:00		146.1857274057

		12/3/19 13:00		145.9329561956

		12/3/19 14:00		123.2508990954

		12/3/19 15:00		100.4635945789

		12/3/19 16:00		106.8403153992

		12/3/19 17:00		125.7578967125

		12/3/19 18:00		137.8079676603

		12/3/19 19:00		128.7230213962

		12/3/19 20:00		114.0081163963

		12/3/19 21:00		96.3647186413

		12/3/19 22:00		101.7058490901

		12/3/19 23:00		89.7921220619

		12/4/19 0:00		96.7964917311

		12/4/19 1:00		97.8718212038

		12/4/19 2:00		97.5073354959

		12/4/19 3:00		97.1220684038

		12/4/19 4:00		91.4166653387

		12/4/19 5:00		96.1688726159

		12/4/19 6:00		91.7983643859

		12/4/19 7:00		73.1779467092

		12/4/19 8:00		66.8123611627

		12/4/19 9:00		76.1370329723

		12/4/19 10:00		80.5741471867

		12/4/19 11:00		68.1824161078

		12/4/19 12:00		58.6604883994

		12/4/19 13:00		46.0846040758

		12/4/19 14:00		29.393673633

		12/4/19 15:00		11.4307864388

		12/4/19 16:00		6.4577538478

		12/4/19 17:00		14.6362657837

		12/4/19 18:00		25.1834201796

		12/4/19 19:00		28.7849453338

		12/4/19 20:00		28.4315453435

		12/4/19 21:00		29.2884063943

		12/4/19 22:00		18.1908176254

		12/4/19 23:00		23.1787388753

		12/5/19 0:00		29.4735879297

		12/5/19 1:00		43.5972604399

		12/5/19 2:00		55.1200858383

		12/5/19 3:00		54.6789986644

		12/5/19 4:00		51.327551342

		12/5/19 5:00		50.6084292172

		12/5/19 6:00		55.5950719175

		12/5/19 7:00		69.5749447809

		12/5/19 8:00		84.5005081486

		12/5/19 9:00		101.2849362373

		12/5/19 10:00		109.4263551243

		12/5/19 11:00		143.2757884846

		12/5/19 12:00		167.8187594539

		12/5/19 13:00		185.0923194335

		12/5/19 14:00		188.0657051325

		12/5/19 15:00		188.0657051325

		12/5/19 16:00		188.0657051325

		12/5/19 17:00		188.0657051325

		12/5/19 18:00		188.0657051325

		12/5/19 19:00		188.0657051325

		12/5/19 20:00		188.0657051325

		12/5/19 21:00		188.0657051325

		12/5/19 22:00		188.0657051325

		12/5/19 23:00		188.0657051325

		12/6/19 0:00		188.0657051325

		12/6/19 1:00		188.0657051325

		12/6/19 2:00		188.0657051325

		12/6/19 3:00		188.0657051325

		12/6/19 4:00		188.0657051325

		12/6/19 5:00		188.0657051325

		12/6/19 6:00		188.0657051325

		12/6/19 7:00		188.0657051325

		12/6/19 8:00		188.0657051325

		12/6/19 9:00		188.0657051325

		12/6/19 10:00		188.0657051325

		12/6/19 11:00		188.0657051325

		12/6/19 12:00		188.0657051325

		12/6/19 13:00		188.0657051325

		12/6/19 14:00		188.0657051325

		12/6/19 15:00		188.0657051325

		12/6/19 16:00		188.0657051325

		12/6/19 17:00		188.0657051325

		12/6/19 18:00		188.0657051325

		12/6/19 19:00		188.0657051325

		12/6/19 20:00		188.0657051325

		12/6/19 21:00		188.0657051325

		12/6/19 22:00		188.0657051325

		12/6/19 23:00		188.0657051325

		12/7/19 0:00		188.0657051325

		12/7/19 1:00		188.0657051325

		12/7/19 2:00		188.0657051325

		12/7/19 3:00		188.0657051325

		12/7/19 4:00		188.0657051325

		12/7/19 5:00		188.0657051325

		12/7/19 6:00		188.0657051325

		12/7/19 7:00		188.0657051325

		12/7/19 8:00		188.0657051325

		12/7/19 9:00		184.4826446112

		12/7/19 10:00		170.2828414186

		12/7/19 11:00		167.5467108896

		12/7/19 12:00		175.0965057931

		12/7/19 13:00		185.4908403261

		12/7/19 14:00		182.5996732863

		12/7/19 15:00		169.6695093502

		12/7/19 16:00		168.1397447464

		12/7/19 17:00		172.0857126112

		12/7/19 18:00		184.2498891425

		12/7/19 19:00		188.0657051325

		12/7/19 20:00		188.0657051325

		12/7/19 21:00		188.0657051325

		12/7/19 22:00		188.0657051325

		12/7/19 23:00		188.0657051325

		12/8/19 0:00		188.0657051325

		12/8/19 1:00		188.0657051325

		12/8/19 2:00		188.0657051325

		12/8/19 3:00		188.0657051325

		12/8/19 4:00		188.0657051325

		12/8/19 5:00		188.0657051325

		12/8/19 6:00		188.0657051325

		12/8/19 7:00		188.0657051325

		12/8/19 8:00		188.0657051325

		12/8/19 9:00		188.0657051325

		12/8/19 10:00		188.0657051325

		12/8/19 11:00		188.0657051325

		12/8/19 12:00		188.0657051325

		12/8/19 13:00		188.0657051325

		12/8/19 14:00		188.0657051325

		12/8/19 15:00		188.0657051325

		12/8/19 16:00		188.0657051325

		12/8/19 17:00		188.0657051325

		12/8/19 18:00		188.0657051325

		12/8/19 19:00		188.0657051325

		12/8/19 20:00		188.0657051325

		12/8/19 21:00		188.0657051325

		12/8/19 22:00		188.0657051325

		12/8/19 23:00		188.0657051325

		12/9/19 0:00		188.0657051325

		12/9/19 1:00		188.0657051325

		12/9/19 2:00		188.0657051325

		12/9/19 3:00		188.0657051325

		12/9/19 4:00		182.4915268335

		12/9/19 5:00		116.6947948128

		12/9/19 6:00		93.0119134795

		12/9/19 7:00		155.331508837

		12/9/19 8:00		175.0978190318

		12/9/19 9:00		169.6930336691

		12/9/19 10:00		129.2991615511

		12/9/19 11:00		133.3281161958

		12/9/19 12:00		188.0657051325

		12/9/19 13:00		188.0657051325

		12/9/19 14:00		188.0657051325

		12/9/19 15:00		188.0657051325

		12/9/19 16:00		188.0657051325

		12/9/19 17:00		188.0657051325

		12/9/19 18:00		188.0657051325

		12/9/19 19:00		188.0657051325

		12/9/19 20:00		188.0657051325

		12/9/19 21:00		188.0657051325

		12/9/19 22:00		187.5915416859

		12/9/19 23:00		164.9055498249

		12/10/19 0:00		133.1523354678

		12/10/19 1:00		133.2494829263

		12/10/19 2:00		102.6415911913

		12/10/19 3:00		49.7422169151

		12/10/19 4:00		26.6936001809

		12/10/19 5:00		34.1789324047

		12/10/19 6:00		53.5819660625

		12/10/19 7:00		86.5403991193

		12/10/19 8:00		143.6389857318

		12/10/19 9:00		187.6935629947

		12/10/19 10:00		188.0657051325

		12/10/19 11:00		188.0657051325

		12/10/19 12:00		188.0657051325

		12/10/19 13:00		188.0657051325

		12/10/19 14:00		188.0657051325

		12/10/19 15:00		188.0657051325

		12/10/19 16:00		188.0657051325

		12/10/19 17:00		188.0657051325

		12/10/19 18:00		188.0657051325

		12/10/19 19:00		188.0657051325

		12/10/19 20:00		188.0657051325

		12/10/19 21:00		188.0657051325

		12/10/19 22:00		188.0657051325

		12/10/19 23:00		188.0657051325

		12/11/19 0:00		188.0657051325

		12/11/19 1:00		188.0657051325

		12/11/19 2:00		182.1835599495

		12/11/19 3:00		161.7357779381

		12/11/19 4:00		163.5054068447

		12/11/19 5:00		153.97434841

		12/11/19 6:00		116.0427965345

		12/11/19 7:00		70.1930515873

		12/11/19 8:00		49.8017239767

		12/11/19 9:00		46.8295102814

		12/11/19 10:00		49.6413180537

		12/11/19 11:00		53.3508657702

		12/11/19 12:00		66.7221837809

		12/11/19 13:00		73.6961110885

		12/11/19 14:00		92.0187654988

		12/11/19 15:00		103.1466553943

		12/11/19 16:00		116.9176663013

		12/11/19 17:00		116.8899916523

		12/11/19 18:00		133.7231904561

		12/11/19 19:00		159.677429768

		12/11/19 20:00		170.680950995

		12/11/19 21:00		163.7264199765

		12/11/19 22:00		164.4648615783

		12/11/19 23:00		132.4385703661

		12/12/19 0:00		100.815453372

		12/12/19 1:00		85.0176516706

		12/12/19 2:00		81.7284989449

		12/12/19 3:00		68.0903258576

		12/12/19 4:00		77.5498474679

		12/12/19 5:00		112.7132778219

		12/12/19 6:00		109.7025366741

		12/12/19 7:00		93.4166288947

		12/12/19 8:00		95.380349538

		12/12/19 9:00		118.4782895387

		12/12/19 10:00		153.9226613137

		12/12/19 11:00		185.6498561982

		12/12/19 12:00		188.0657051325

		12/12/19 13:00		188.0657051325

		12/12/19 14:00		188.0657051325

		12/12/19 15:00		188.0657051325

		12/12/19 16:00		188.0657051325

		12/12/19 17:00		188.0657051325

		12/12/19 18:00		188.0657051325

		12/12/19 19:00		188.0657051325

		12/12/19 20:00		188.0657051325

		12/12/19 21:00		188.0657051325

		12/12/19 22:00		188.0657051325

		12/12/19 23:00		188.0657051325

		12/13/19 0:00		188.0657051325

		12/13/19 1:00		188.0657051325

		12/13/19 2:00		188.0657051325

		12/13/19 3:00		188.0657051325

		12/13/19 4:00		188.0657051325

		12/13/19 5:00		178.2381446362

		12/13/19 6:00		125.9824853227

		12/13/19 7:00		77.5179085095

		12/13/19 8:00		43.4244530828

		12/13/19 9:00		24.7069498928

		12/13/19 10:00		7.0046201758

		12/13/19 11:00		0

		12/13/19 12:00		3.6169287017

		12/13/19 13:00		23.7184205482

		12/13/19 14:00		59.4841393758

		12/13/19 15:00		149.0638661257

		12/13/19 16:00		177.7145588107

		12/13/19 17:00		180.2778918939

		12/13/19 18:00		187.2795334954

		12/13/19 19:00		188.0657051325

		12/13/19 20:00		188.0657051325

		12/13/19 21:00		188.0657051325

		12/13/19 22:00		188.0657051325

		12/13/19 23:00		188.0657051325

		12/14/19 0:00		188.0657051325

		12/14/19 1:00		188.0657051325

		12/14/19 2:00		182.9506896242

		12/14/19 3:00		184.1436307802

		12/14/19 4:00		188.0657051325

		12/14/19 5:00		188.0657051325

		12/14/19 6:00		188.0657051325

		12/14/19 7:00		188.0657051325

		12/14/19 8:00		188.0657051325

		12/14/19 9:00		188.0657051325

		12/14/19 10:00		188.0657051325

		12/14/19 11:00		188.0657051325

		12/14/19 12:00		188.0657051325

		12/14/19 13:00		188.0657051325

		12/14/19 14:00		188.0657051325

		12/14/19 15:00		188.0657051325

		12/14/19 16:00		188.0657051325

		12/14/19 17:00		188.0657051325

		12/14/19 18:00		188.0657051325

		12/14/19 19:00		188.0657051325

		12/14/19 20:00		188.0657051325

		12/14/19 21:00		188.0657051325

		12/14/19 22:00		188.0657051325

		12/14/19 23:00		188.0657051325

		12/15/19 0:00		188.0657051325

		12/15/19 1:00		188.0657051325

		12/15/19 2:00		188.0657051325

		12/15/19 3:00		188.0657051325

		12/15/19 4:00		188.0657051325

		12/15/19 5:00		188.0657051325

		12/15/19 6:00		188.0657051325

		12/15/19 7:00		188.0657051325

		12/15/19 8:00		188.0657051325

		12/15/19 9:00		188.0657051325

		12/15/19 10:00		188.0657051325

		12/15/19 11:00		188.0657051325

		12/15/19 12:00		188.0657051325

		12/15/19 13:00		188.0657051325

		12/15/19 14:00		188.0657051325

		12/15/19 15:00		188.0657051325

		12/15/19 16:00		188.0657051325

		12/15/19 17:00		188.0657051325

		12/15/19 18:00		188.0657051325

		12/15/19 19:00		188.0657051325

		12/15/19 20:00		188.0657051325

		12/15/19 21:00		188.0657051325

		12/15/19 22:00		188.0657051325

		12/15/19 23:00		188.0657051325

		12/16/19 0:00		187.9750916564

		12/16/19 1:00		188.0657051325

		12/16/19 2:00		188.0657051325

		12/16/19 3:00		188.0657051325

		12/16/19 4:00		188.0657051325

		12/16/19 5:00		188.0657051325

		12/16/19 6:00		188.0657051325

		12/16/19 7:00		188.0657051325

		12/16/19 8:00		188.0657051325

		12/16/19 9:00		188.0657051325

		12/16/19 10:00		188.0657051325

		12/16/19 11:00		188.0657051325

		12/16/19 12:00		185.7182139937

		12/16/19 13:00		169.5331307414

		12/16/19 14:00		142.6097038621

		12/16/19 15:00		128.7400687223

		12/16/19 16:00		117.6953390534

		12/16/19 17:00		111.4719376223

		12/16/19 18:00		94.160539021

		12/16/19 19:00		85.421871524

		12/16/19 20:00		49.8943023554

		12/16/19 21:00		21.4586896883

		12/16/19 22:00		13.4062139864

		12/16/19 23:00		3.90735468

		12/17/19 0:00		0

		12/17/19 1:00		4.2642003115

		12/17/19 2:00		22.4815837664

		12/17/19 3:00		44.3598854578

		12/17/19 4:00		50.4648030169

		12/17/19 5:00		21.6204584063

		12/17/19 6:00		5.6068722458

		12/17/19 7:00		7.0771238412

		12/17/19 8:00		20.1285485299

		12/17/19 9:00		58.4209883345

		12/17/19 10:00		165.4635920627

		12/17/19 11:00		188.0657051325

		12/17/19 12:00		188.0657051325

		12/17/19 13:00		184.6907062352

		12/17/19 14:00		141.4978985627

		12/17/19 15:00		59.385217806

		12/17/19 16:00		23.4913429788

		12/17/19 17:00		40.7333914221

		12/17/19 18:00		80.4481778536

		12/17/19 19:00		73.2315466741

		12/17/19 20:00		61.5916993109

		12/17/19 21:00		68.9638799078

		12/17/19 22:00		97.8555345651

		12/17/19 23:00		128.0744548834

		12/18/19 0:00		163.3723212441

		12/18/19 1:00		171.22714435

		12/18/19 2:00		154.0590151445

		12/18/19 3:00		130.5751960328

		12/18/19 4:00		114.0334247377

		12/18/19 5:00		95.2672425116

		12/18/19 6:00		87.0139951476

		12/18/19 7:00		74.3040464888

		12/18/19 8:00		74.5775990832

		12/18/19 9:00		88.9997286463

		12/18/19 10:00		74.397863772

		12/18/19 11:00		84.1189329919

		12/18/19 12:00		100.2283736902

		12/18/19 13:00		82.3307477735

		12/18/19 14:00		85.4804345404

		12/18/19 15:00		92.2020192988

		12/18/19 16:00		125.5878347678

		12/18/19 17:00		153.6572384108

		12/18/19 18:00		171.0363034987

		12/18/19 19:00		187.3908118988

		12/18/19 20:00		188.0657051325

		12/18/19 21:00		188.0657051325

		12/18/19 22:00		188.0657051325

		12/18/19 23:00		188.0657051325

		12/19/19 0:00		188.0657051325

		12/19/19 1:00		188.0657051325

		12/19/19 2:00		188.0657051325

		12/19/19 3:00		188.0657051325

		12/19/19 4:00		188.0657051325

		12/19/19 5:00		188.0657051325

		12/19/19 6:00		188.0657051325

		12/19/19 7:00		188.0657051325

		12/19/19 8:00		188.0657051325

		12/19/19 9:00		188.0657051325

		12/19/19 10:00		188.0657051325

		12/19/19 11:00		188.0657051325

		12/19/19 12:00		188.0657051325

		12/19/19 13:00		188.0657051325

		12/19/19 14:00		188.0657051325

		12/19/19 15:00		188.0657051325

		12/19/19 16:00		188.0657051325

		12/19/19 17:00		188.0657051325

		12/19/19 18:00		188.0657051325

		12/19/19 19:00		188.0657051325

		12/19/19 20:00		188.0657051325

		12/19/19 21:00		188.0657051325

		12/19/19 22:00		188.0657051325

		12/19/19 23:00		188.0657051325

		12/20/19 0:00		188.0657051325

		12/20/19 1:00		188.0657051325

		12/20/19 2:00		188.0657051325

		12/20/19 3:00		188.0657051325

		12/20/19 4:00		188.0657051325

		12/20/19 5:00		188.0657051325

		12/20/19 6:00		188.0657051325

		12/20/19 7:00		188.0657051325

		12/20/19 8:00		188.0657051325

		12/20/19 9:00		188.0657051325

		12/20/19 10:00		188.0657051325

		12/20/19 11:00		188.0657051325

		12/20/19 12:00		188.0657051325

		12/20/19 13:00		188.0657051325

		12/20/19 14:00		188.0657051325

		12/20/19 15:00		188.0657051325

		12/20/19 16:00		188.0657051325

		12/20/19 17:00		188.0657051325

		12/20/19 18:00		188.0657051325

		12/20/19 19:00		188.0657051325

		12/20/19 20:00		188.0657051325

		12/20/19 21:00		188.0657051325

		12/20/19 22:00		188.0657051325

		12/20/19 23:00		188.0657051325

		12/21/19 0:00		187.9866134683

		12/21/19 1:00		176.9910881311

		12/21/19 2:00		131.9066343243

		12/21/19 3:00		168.5714088126

		12/21/19 4:00		177.2071530782

		12/21/19 5:00		174.0711809843

		12/21/19 6:00		185.4294649965

		12/21/19 7:00		188.0657051325

		12/21/19 8:00		188.0657051325

		12/21/19 9:00		188.0657051325

		12/21/19 10:00		188.0657051325

		12/21/19 11:00		188.0657051325

		12/21/19 12:00		188.0657051325

		12/21/19 13:00		188.0657051325

		12/21/19 14:00		188.0657051325

		12/21/19 15:00		188.0657051325

		12/21/19 16:00		188.0657051325

		12/21/19 17:00		188.0657051325

		12/21/19 18:00		188.0657051325

		12/21/19 19:00		187.838901361

		12/21/19 20:00		188.0657051325

		12/21/19 21:00		187.1356595143

		12/21/19 22:00		175.2728019053

		12/21/19 23:00		187.1923170955

		12/22/19 0:00		178.4096337989

		12/22/19 1:00		159.677157209

		12/22/19 2:00		159.9416806673

		12/22/19 3:00		151.7164548456

		12/22/19 4:00		125.4782140186

		12/22/19 5:00		97.2000450539

		12/22/19 6:00		105.1210033605

		12/22/19 7:00		112.7820370224

		12/22/19 8:00		110.2204532725

		12/22/19 9:00		106.2247334802

		12/22/19 10:00		57.3075204253

		12/22/19 11:00		54.6729032542

		12/22/19 12:00		60.0176785601

		12/22/19 13:00		51.6957042072

		12/22/19 14:00		72.0459497441

		12/22/19 15:00		158.4662692823

		12/22/19 16:00		188.0657051325

		12/22/19 17:00		188.0657051325

		12/22/19 18:00		188.0327998286

		12/22/19 19:00		188.0657051325

		12/22/19 20:00		188.0657051325

		12/22/19 21:00		187.9861179065

		12/22/19 22:00		176.0227108073

		12/22/19 23:00		173.2159850212

		12/23/19 0:00		155.1556686416

		12/23/19 1:00		152.1807120117

		12/23/19 2:00		163.405667598

		12/23/19 3:00		171.3014191534

		12/23/19 4:00		169.5107065697

		12/23/19 5:00		179.1673403659

		12/23/19 6:00		176.5591812397

		12/23/19 7:00		167.5881993239

		12/23/19 8:00		172.9064571176

		12/23/19 9:00		184.1731910419

		12/23/19 10:00		186.0673521524

		12/23/19 11:00		188.0657051325

		12/23/19 12:00		188.0657051325

		12/23/19 13:00		188.0657051325

		12/23/19 14:00		188.0657051325

		12/23/19 15:00		188.0657051325

		12/23/19 16:00		188.0657051325

		12/23/19 17:00		188.0657051325

		12/23/19 18:00		188.0657051325

		12/23/19 19:00		188.0657051325

		12/23/19 20:00		188.0657051325

		12/23/19 21:00		188.0657051325

		12/23/19 22:00		188.0657051325

		12/23/19 23:00		181.4729391875

		12/24/19 0:00		169.4696988303

		12/24/19 1:00		136.750044796

		12/24/19 2:00		124.3674543547

		12/24/19 3:00		135.3071298764

		12/24/19 4:00		158.4281853576

		12/24/19 5:00		185.2811037032

		12/24/19 6:00		183.9419866816

		12/24/19 7:00		179.5532417772

		12/24/19 8:00		150.5644124054

		12/24/19 9:00		119.689313745

		12/24/19 10:00		58.361441628

		12/24/19 11:00		64.8766471948

		12/24/19 12:00		188.0657051325

		12/24/19 13:00		188.0657051325

		12/24/19 14:00		188.0657051325

		12/24/19 15:00		188.0657051325

		12/24/19 16:00		188.0657051325

		12/24/19 17:00		177.9044184496

		12/24/19 18:00		158.4469349385

		12/24/19 19:00		133.3363301327

		12/24/19 20:00		107.815739612

		12/24/19 21:00		94.5161120498

		12/24/19 22:00		143.3942153671

		12/24/19 23:00		166.1576486714

		12/25/19 0:00		149.7026799821

		12/25/19 1:00		126.1326702834

		12/25/19 2:00		128.6086457315

		12/25/19 3:00		143.8225418245

		12/25/19 4:00		150.0334427091

		12/25/19 5:00		142.1011831155

		12/25/19 6:00		141.6455388136

		12/25/19 7:00		157.7711769494

		12/25/19 8:00		140.7688652018

		12/25/19 9:00		127.6874706696

		12/25/19 10:00		98.2734542246

		12/25/19 11:00		92.0683142459

		12/25/19 12:00		84.8899949496

		12/25/19 13:00		83.7368796181

		12/25/19 14:00		77.3631693358

		12/25/19 15:00		69.1083089181

		12/25/19 16:00		55.3664296118

		12/25/19 17:00		38.8347727332

		12/25/19 18:00		24.5492200036

		12/25/19 19:00		17.8213812552

		12/25/19 20:00		13.2148034869

		12/25/19 21:00		5.7809316398

		12/25/19 22:00		0

		12/25/19 23:00		0

		12/26/19 0:00		0

		12/26/19 1:00		0.7784087853

		12/26/19 2:00		2.9830149604

		12/26/19 3:00		3.8248334804

		12/26/19 4:00		2.9998340803

		12/26/19 5:00		6.1623249253

		12/26/19 6:00		15.1642576492

		12/26/19 7:00		26.3267000959

		12/26/19 8:00		36.2502097823

		12/26/19 9:00		54.2706829927

		12/26/19 10:00		59.0424401831

		12/26/19 11:00		68.5621973308

		12/26/19 12:00		75.5403567362

		12/26/19 13:00		97.0194871101

		12/26/19 14:00		119.720452371

		12/26/19 15:00		141.2789717461

		12/26/19 16:00		156.9982169901

		12/26/19 17:00		156.4639270297

		12/26/19 18:00		154.9959366827

		12/26/19 19:00		166.1401355172

		12/26/19 20:00		175.5814278864

		12/26/19 21:00		178.9662488187

		12/26/19 22:00		171.9633162787

		12/26/19 23:00		163.7841182375

		12/27/19 0:00		148.2481317491

		12/27/19 1:00		151.0946734484

		12/27/19 2:00		152.7699919879

		12/27/19 3:00		140.3546325221

		12/27/19 4:00		117.4852530595

		12/27/19 5:00		128.4208030292

		12/27/19 6:00		119.5329094836

		12/27/19 7:00		99.2586410048

		12/27/19 8:00		82.7644386875

		12/27/19 9:00		115.5914388422

		12/27/19 10:00		148.3202211249

		12/27/19 11:00		114.7207739173

		12/27/19 12:00		71.4011817126

		12/27/19 13:00		57.4254046675

		12/27/19 14:00		65.1379371123

		12/27/19 15:00		72.3548433286

		12/27/19 16:00		67.8611012667

		12/27/19 17:00		56.9532408128

		12/27/19 18:00		60.1292567784

		12/27/19 19:00		64.6591451184

		12/27/19 20:00		61.0145457321

		12/27/19 21:00		69.4275547887

		12/27/19 22:00		89.7340273514

		12/27/19 23:00		78.1027457741

		12/28/19 0:00		56.9271222279

		12/28/19 1:00		38.2741907411

		12/28/19 2:00		40.1427709513

		12/28/19 3:00		39.0843227915

		12/28/19 4:00		33.4809732468

		12/28/19 5:00		27.5418112004

		12/28/19 6:00		18.1158787692

		12/28/19 7:00		16.4094860268

		12/28/19 8:00		23.5460889303

		12/28/19 9:00		34.9563400312

		12/28/19 10:00		44.0448766406

		12/28/19 11:00		48.3022109433

		12/28/19 12:00		43.1148037665

		12/28/19 13:00		39.6205280983

		12/28/19 14:00		32.6900813836

		12/28/19 15:00		31.4441919265

		12/28/19 16:00		35.534155185

		12/28/19 17:00		49.3004632106

		12/28/19 18:00		66.2827988618

		12/28/19 19:00		68.5849361842

		12/28/19 20:00		65.8309579968

		12/28/19 21:00		80.2310970048

		12/28/19 22:00		75.1791590809

		12/28/19 23:00		80.7170647336

		12/29/19 0:00		77.9640776697

		12/29/19 1:00		73.3668449582

		12/29/19 2:00		66.3630724409

		12/29/19 3:00		66.2850957908

		12/29/19 4:00		69.1710916432

		12/29/19 5:00		75.4165579638

		12/29/19 6:00		68.6382660679

		12/29/19 7:00		81.0244468546

		12/29/19 8:00		103.2623690758

		12/29/19 9:00		108.2629147626

		12/29/19 10:00		107.9440009184

		12/29/19 11:00		118.6342874395

		12/29/19 12:00		114.09800883

		12/29/19 13:00		134.1103084716

		12/29/19 14:00		150.5589612256

		12/29/19 15:00		153.5446864135

		12/29/19 16:00		152.6499446183

		12/29/19 17:00		166.6228697052

		12/29/19 18:00		171.4975129597

		12/29/19 19:00		166.8084650347

		12/29/19 20:00		170.1946884069

		12/29/19 21:00		181.0526011864

		12/29/19 22:00		185.747856023

		12/29/19 23:00		188.0657051325

		12/30/19 0:00		188.0657051325

		12/30/19 1:00		188.0657051325

		12/30/19 2:00		188.0657051325

		12/30/19 3:00		188.0657051325

		12/30/19 4:00		188.0657051325

		12/30/19 5:00		187.6777917403

		12/30/19 6:00		188.0657051325

		12/30/19 7:00		188.0657051325

		12/30/19 8:00		188.0657051325

		12/30/19 9:00		188.0657051325

		12/30/19 10:00		187.91899406

		12/30/19 11:00		188.0657051325

		12/30/19 12:00		188.0657051325

		12/30/19 13:00		188.0657051325

		12/30/19 14:00		188.0657051325

		12/30/19 15:00		188.0657051325

		12/30/19 16:00		188.0657051325

		12/30/19 17:00		186.4183090229

		12/30/19 18:00		175.7069214802

		12/30/19 19:00		165.6117749537

		12/30/19 20:00		156.8301224257

		12/30/19 21:00		140.9927104693

		12/30/19 22:00		138.4648992563

		12/30/19 23:00		118.1584316493

		12/31/19 0:00		92.7059214094

		12/31/19 1:00		56.8021539296

		12/31/19 2:00		58.9907357421

		12/31/19 3:00		75.1487092858

		12/31/19 4:00		65.4662914089

		12/31/19 5:00		50.0574016567

		12/31/19 6:00		45.7500527789

		12/31/19 7:00		45.3502682036

		12/31/19 8:00		38.0076577797

		12/31/19 9:00		21.125933564

		12/31/19 10:00		9.7339270665

		12/31/19 11:00		1.7993031475

		12/31/19 12:00		0.3721640663

		12/31/19 13:00		0

		12/31/19 14:00		0

		12/31/19 15:00		0

		12/31/19 16:00		0

		12/31/19 17:00		0.8210281412

		12/31/19 18:00		6.7391179829

		12/31/19 19:00		13.7016223431

		12/31/19 20:00		21.503417858

		12/31/19 21:00		35.6900762737

		12/31/19 22:00		38.9109504939

		12/31/19 23:00		42.9717623292
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Table A.2: Emission calculations

Venting due to planned maintenance & emergency shutdowns
Number of hours lost in planned maintenance
or emergency shutdown combined 438 hrs

PDU and compressor units are shutdown Once every 2 years
Only electrolysis units are in planned maintenance
while PDU and compressor are pressurized Once every 8 years

Planned maintenance 375.1 kg
Emergency shutdown All the units are vented (once every year)
Volume of each compressor and PDU unit combined 25 m3
Mass of hydrogen vented out of
each compressor and PDU unit combined 98.7 kg

Shutting down 212.7 kg
Hydrogen unit production at 3% capacity 53.8 kg/hr
Starting up (4 hrs of venting at 3% turndown capacity) 5160 kg
Emergency shutdowns 5372.7 kg
Venting due to hydrogen crossover
From heat and bass balance of the units, 0.41 mol% hydrogen is estimated to be vented with the
oxygen produced in the electrolysis unit
Rate of hydrogen crossover 3.6 kg/hr
Number of hours in one year when the unit is operational
(O2 will be vented at all times) 7067.5 hrs

Hydrogen crossover 25301.7 kg
Operational purging
Hydrogen vented through one measurement analyzer 0.037 kg/hr
Total number of analyzers 8
Venting through analyzers 0.3 kg/hr
Venting through analyzers in one year 2119.2 kg
Venting from demineralized water purification unit 6.7* 10^-5 kg/hr
Number of hours the unit is operational 7067.5
Venting from demineralized water purification
unit in one year 0.47 kg

Operational purging 2119.6 kg

Table A.3: Emission calculations

Leakages in flanges and valves

Emission rate of CH4 from all components
of a given type in the stream (E(CH4))

Average emission factor for the
component type A*
Average wt fraction of CH4*
Number of components of the
given type in the stream
* Number of hrs unit is online

E(H2) 3*E(CH4)*Mol wt of H2/Mol wt of CH4
Leakages in flanges, seals and valves 4558.4 kg
H2 production in one year 12662.6 tons
Vented H2
(except fugitive leakages) 119.4 tons

Fugitive leaks from flanges, valves and seals 18.2 tons
Total 137.6 tons
Net H2 emissions
(taking into account 10% ignition) 123.8 tons

Net H2 production over the year
(excluding vented H2)

12525 tons

12662.6
Amount emitted out of total produced 0.98%
Europe is expected to have 574 GW H2 from electrolysis by 2050
For simplicity, we assume 574000 MW can be done by taking 5740 trains of
100 MW capacity each.
Total emissions for 5740 trains of 100 MW capacity each 789852.1 tons
Net H2 emissions (taking into account 10% ignition) 710866.9 tons
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Table A.4: Number of components in the electrolysis unit

Flanges Valves
Control
valves PSVs

Compressor
seals H2 (wt%)

Catholyte Header
tank system 11 1 - - - 66.20%

Hydrogen treatment
(H2 filter, cooler)

21 8 4 - - 66.20%

No. of modules=10 320 90 40 0 - 66.20%
H2 Compression (2 compressor units with common inlet and outlet headers)
Inlet Header 29 9 2 - - 66.20%
1st stage 43 4 3 2 1 66.20%
For 2 units 86 8 6 4 2 66.20%
2nd stage 39 4 - 1 1 79.90%
For 2 units 78 8 - 2 2 79.90%
3rd stage 38 4 - 1 1 89.30%
For 2 units 76 8 - 2 2 89.30%
4th stage 32 2 - 1 1 94.50%
For 2 units 64 4 - 2 2 94.50%
5th stage 34 4 - 1 1 100.00%
For 2 units 68 8 - 2 2 100.00%
Outlet Header 6 5 4 - - 100.00%
LP H2 product
system 36 39 2 - - 100.00%

H2 Compression unit
battery limit 16 25 1 - - 100.00%

PDU unit 48 14 10 2 - 97.25%
2 PDU units 96 28 20 4 - 97.25%
H2 Metering &
Battery Limit 34 63 12 - - 100.00%

Table A.5: Emission factors

From energy API (Compendium of greenhouse gas emissions
methodologies for the oil and natural gas industry, August 2009 [30])

Flanges Valves Others
Emission Factor
(tonne/hr/component) 4.38*10−7 3.86*10−6 4.86*10−6

From actual vendor experience
Compression leakage -
normal operation

Compression leakage-
pressurized standstill

Leakage rate (kg/hr) 0.89 1.52

Table A.6: Calculation results of fugitive leakages from flanges, valves and seals
in the unit

Flanges Valves Control valves PSVs

Total electrolysis unit
(No. of modules = 10) 0.66 1.63 0.91 -

H2 Compression (2 compressor units with common inlet and outlet headers)

Inlet header (tons) 0.06 0.16 0.05 -

1st stage (tons) 0.18 0.14 0.14 0.09

2nd stage (tons) 0.19 0.17 - 0.05

3rd stage (tons) 0.21 0.19 - 0.06

4th stage (tons) 0.19 0.10 - 0.06

5th stage (tons) 0.21 0.22 - 0.07

Outlet header (tons) 0.02 0.14 0.14 -

LP H2 product system (tons) 0.11 1.06 0.07 -

H2 Compression unit
battery limit (tons) 0.05 0.68 0.03 -

2 PDU units (tons) 0.29 0.74 0.67 0.13

H2 Metering &
Battery Limit (tons) 0.11 1.72 0.41 -

Total(tons) 2.27 6.97 2.41 0.47
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B.1. De-hydro model validation results

Figure B.1: Results of de-hydro model validation
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B.2. Stream summaries of proposed designs

Table B.1: Stream summary of Design 1

Stream name
Vapor
fraction

Temperature
(°C)

Pressure
(kPa)

Molar flow
(kgmole/h)

Mass flow
(kg/h)

Mole fraction
(H2)

Mole fraction
(H2O)

Mole fraction
(O2)

Saturated
gas stream 1.00 50.00 130.00 534.90 16345.85 0.00 0.10 0.90

1-1 1.00 134.83 280.80 534.90 16345.85 0.00 0.10 0.90
1-2 1.00 134.83 280.80 534.90 16345.85 0.00 0.10 0.90
1-3 0.00 134.83 280.80 0.00 0.00 0.00 1.00 0.00
1-4 1.00 72.56 279.00 554.15 16692.74 0.00 0.13 0.87
1-5 0.00 73.79 279.00 223.84 4032.55 0.00 1.00 0.00
Bleed stream 0.00 73.79 279.00 22.38 403.26 0.00 1.00 0.00
1-6 0.00 72.56 279.00 0.00 0.00 0.00 1.00 0.00
1-7 0.00 73.79 279.00 201.46 3629.30 0.00 1.00 0.00
Recycle 0.00 73.82 600.00 201.46 3629.30 0.00 1.00 0.00
Make-up
water 0.00 10.00 500.00 41.63 750.00 0.00 1.00 0.00

1-8 0.00 62.95 500.00 243.09 4379.30 0.00 1.00 0.00
1-9 0.00 62.96 500.00 243.10 4379.45 0.00 1.00 0.00
To-dehydro
reactor 1.00 72.56 279.00 554.15 16692.74 0.00 0.13 0.87

Table B.2: Stream summary of Design 2

Stream name
Vapor
fraction

Temperature
(°C)

Pressure
(kPa)

Molar flow
(kgmole/h)

Mass flow
(kg/h)

Mole fraction
(H2)

Mole fraction
(H2O)

Mole fraction
(O2)

Saturated
gas stream -2 1.00 50.00 130.00 534.90 16345.85 0.00 0.10 0.90

2-1 1.00 134.83 280.80 534.90 16345.85 0.00 0.10 0.90
2-2 1.00 134.83 280.80 534.90 16345.85 0.00 0.10 0.90
2-3 0.00 134.83 280.80 0.00 0.00 0.00 1.00 0.00
2-4 1.00 72.56 279.00 554.15 16692.74 0.00 0.13 0.87
2-5 0.00 73.79 279.00 223.84 4032.55 0.00 1.00 0.00
Bleed stream 2-1 0.00 73.79 279.00 22.38 403.26 0.00 1.00 0.00
2-6 0.00 72.56 279.00 0.00 0.00 0.00 1.00 0.00
2-7 0.00 73.79 279.00 201.46 3629.30 0.00 1.00 0.00
Recycle 2-1 0.00 73.82 600.00 201.46 3629.30 0.00 1.00 0.00
Make-up
water 2-1 0.00 10.00 500.00 41.63 750.00 0.00 1.00 0.00

2-8 0.00 62.95 500.00 243.09 4379.30 0.00 1.00 0.00
2-9 0.00 62.96 500.00 243.10 4379.45 0.00 1.00 0.00
2-10 1.00 72.56 279.00 554.15 16692.74 0.00 0.13 0.87
To-dehydro
reactor 2-1 1.00 130.00 274.00 554.15 16692.74 0.00 0.13 0.87

Table B.3: Stream summary of Design 3

Stream name
Vapor
fraction

Temperature
(°C)

Pressure
(kPa)

Molar flow
(kgmole/h)

Mass flow
(kg/h)

Mole fraction
(H2)

Mole fraction
(H2O)

Mole fraction
(O2)

Saturated
gas stream -3 1.00 50.00 130.00 534.90 16345.85 0.00 0.10 0.90

3-1 1.00 134.83 280.80 534.90 16345.85 0.00 0.10 0.90
3-2 0.94 45.00 275.80 534.90 16345.85 0.00 0.10 0.90
3-3 1.00 45.00 275.80 501.69 15747.56 0.00 0.04 0.96
3-4 0.00 45.00 275.80 33.21 598.29 0.00 1.00 0.00
3-5 1.00 129.53 595.73 501.69 15747.56 0.00 0.04 0.96
3-6 0.98 45.00 590.73 501.69 15747.56 0.00 0.04 0.96
3-7 0.00 45.00 590.73 9.36 168.61 0.00 1.00 0.00
3-8 1.00 45.00 590.73 492.33 15578.96 0.00 0.02 0.98
To-dehydro
reactor 3 1.00 129.93 1275.97 492.33 15578.96 0.00 0.02 0.98

B.3. Economic Analysis
The section 4.2.8.3 discusses the cost estimation results of the three proposed
designs. Design 2 was discovered to be the most cost-effective, and a breakdown
of capital costs is provided in the main section. FigureB.2 also shows the breakdown
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of capital costs for designs 1 and 3. Design 3 is the most capital-intensive as it has
3 compressors.

Figure B.2: Capital costs breakdown
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C.1. Different BES technologies

Section 4.3.1 discusses the various battery energy technologies. Fundamental
workings of these different battery cells are illustrated in the figures C.1, C.2, C.3
and C.4.

Figure C.1: Li-ion battery technology [80]
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Figure C.2: Vanadium redox flow battery technology [70]

Figure C.3: Sealed lead acid battery technology [80]

Figure C.4: Sodium sulfur battery technology [80]
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C.2. Sensitivity analysis on VRFB battery systems

To do a sensitivity study, the following parameters are changed by +/-50% from
their base value.
1) Cost of N2 required for purging
2) Cost of CO2 equivalents of hydrogen emissions
3) Price of green H2
4) Capital cost of battery system
The findings of the sensitivity analysis are discussed in the section 4.3.4. Figures
C.5, C.6, C.7 and C.8 show the cost trends when each of the variables mentioned
above is changed. As stated in the section 4.3.4, the figures show that total costs
are least sensitive to changes in nitrogen costs and most sensitive to changes in
BES costs.

Figure C.5: Sensitivity by varying purging cost of nitrogen
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Figure C.6: Sensitivity by varying tax on hydrogen/CO2 equivalents

Figure C.7: Sensitivity by varying price of green hydrogen
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Figure C.8: Sensitivity by varying capital costs of BES

C.3. Comparison of different BES technologies
Different battery technologies are compared and the results are discussed in the
section4.16. Vanadium flow battery systems offer the highest optimal capacity and
maximum incentives after installation. Figures C.9, C.10, C.11, C.12 and C.13 show
the cost versus capacity trends of other battery technologies. These figures also
show that, after VRFB, Li-ion NCA battery systems perform the best in terms of
optimal capacity and overall costs.

Figure C.9: Cost vs capacity of NCA Li-ion battery systems
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Figure C.10: Cost vs capacity of NMC Li-ion battery systems

Figure C.11: Cost vs capacity of sodium sulfur battery systems
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Figure C.12: Cost vs capacity of LFP Li-ion battery systems

Figure C.13: Cost vs capacity of sealed lead-acid battery systems
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