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Abstract

The first experimental electric - solar sailboat, PELAGO, was adapted by replacing the original diesel
engine. To test its functionality and autonomy, it sailed off from the Island Trizonia in Greece in April
2022, and by the end of October, had sailed 3100 NM around the Peloponnese, a full round of 20 Aegean
Islands, and a round trip to Porto di Roma, Italy. With some adjustments along its course, it covered the
first 2700 NM purely on solar energy for the auxiliary propulsion. The batteries were charged from the
sector only once, in the Messina straits, to test the charger and as a precaution before the passage of 300
NM from Italy to Greece. Thus, the efficacy of the autonomous electric cargo sailboat, with an

experimental size of 9.5m LOA, was confirmed.

The electric propulsion system consisted of three double sided 380 W, 24 V solar panels, a 460 Wh, 48 V
LiFePO battery system and a 10 kVA BLDC electric motor. A 400 W, 12 V wind turbine was also

employed to charge the service battery.

Keeping to the slow, ecological transport schedule proved possible. The details of solar charging and the
use of electric propulsion are described, as are the Electric Cargo Sailing tactics that were created.
Recommendations are made regarding further improvements in autonomy and potential additional

equipment.

Introduction

Wind plus Solar - Electric sailing autonomy has been the aim of the Aegean Cargo Sailing project since
the first Cargo tour in April 2017, connecting Aegean Islands. After five years of systematically
expanding transport services between the islands to the Greek mainland and Italian and French ports, the
project attracted the necessary investment from the Greek Green Fund in 2021-2022. The original
sailboat PELAGO was converted to electric motor propulsion with solar panels and wind turbine charging
the batteries. Experiments on its technical validity, sustainability, and autonomy were carried out during
the summer of 2022 in the Aegean Islands, the round of the Peloponnese, and the round-trip between
Lavrion and Rome with a last stop at Trizonia. The details of the installed system and the results of the

testing are presented below.



Detailed description of the sailing conditions during the four months of testing (during six calendar

months April to October 2022) is available at PELAGO summer travel report (aegeancargosailing.org)

System design

The sailboat PELAGO, is a Balaton 31, 9.5m, 5 ton sailboat that, under its current owner, has sailed
Greek, Italian and French waters since 2008. Following the available literature information on electrified
sailboats and the calculations of the electrification specialist, Engineer Norbert Bode, it was outfitted with

the following:

1. 10kW, 48V electric motor with the corresponding motor controller

2. The mechanical reversing gearbox from the previous diesel engine

3. A LiFePO battery pack of 460Ah 48V was originally made from 16 pairs of 3.2V, 230Ah
elements controlled by one BMS (123 BMS). This was later rearranged into two independent
230Ah, 16-element in series batteries, connected in parallel, controlled by two different BMS

4. Four Astronergy double sided solar panels each of 380W, 24V for a total of 1520W, 48 V (two
pairs of panels in series connected in parallel). Because of accidents, the whole test was carried
out with only 1140W total installed power.

5. A charge controller Victron 150 (V), 60 (A) that can take up to 3 X 24V panels in series and
charge up to 60A

6. A Stepdown 48 -12V charging the 12 V, 130Ah AGM service battery

7. A400W, 12V, Silent X wind turbine

8. AS5A 12 -48V step up (in case of excess wind turbine energy becoming available).


https://aegeancargosailing.org/wp-content/uploads/2022/12/PELAGO-summer-travel-report.pdf
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The design for the two first items was made in January of 2022, by Bode Electronik from their sailboat,
stationed in the port of Trizonia island. This design was preferred over earlier selected designs for its
lower price, ecological reuse of the old gearbox and in person, in situ supervision of the installation

works.

The wind turbine was installed behind the Bimini and connected to the 12 V service battery.

The selection of the solar panels, the batteries, the design for the structure supporting the solar panels and

the structure supporting the batteries was accomplished by ISTIA AIGAIOU (L.Gourtsoyannis).
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George Markogianakis and Zisos Katsiapis, specialists in Renewable Energy systems and Battery Storage,
respectively, also guided Loucas Gourtsoyannis, who coordinated the project. Takis Tsiropoulos a sailboat

exploitation professional has consulted through the whole project.

Autonomy analysis

The Peloponnese tour

The electrified PELAGO’s sail off from Trizonia started smoothly. Initially, extensive monitoring was
undertaken to register in great detail such conditions as wind direction, timing, etc that could prove to be
important parameters; however, as the experience was building up, they were deemed unnecessary. On the
other hand, the most important information, the total voltage of the 48V battery, was not well understood.
The main part of the energy storage happens between 51 and 54 V (for the nominal 48 V battery). When
the battery shows 53.5 V it is close to saturation while at 51 V it is close to the limit of discharge. During
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the second night sailing (April 16-17), the engine was on for 4 hours and due to human error, it was
running until the battery discharged very deep down to 40V. Upon arrival at Pylos, the battery elements
were measured and 4 were found to be destroyed. Since the system was made of 16 double elements, it

was possible to rearrange 16 elements that were in best condition into one 48V battery of only 230 Ah,
which is sufficient to run the 10kW motor.
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No other incidents occurred, and upon returning to Lavrion, the trip was completed solely on solar energy.
Subsequently, new battery elements were ordered and a new BMS system was installed, in order to

rearrange on July 9™, on the island of Psara, the batteries into two independent 230A batteries, connected
in parallel, controlled by two different BMS.

The tour of the Peloponnese was the first confirmation of autonomy over 350NM by sail and solar electric

propulsion. This first tour was essentially deployed to test the new system, and to determine whether any
further adjustments were required.



The tour of the Aegean

PELAGO sailed off from Lavrion with four PV of total 1520W installed charging one only 230Ah, 48V
battery. After the loss, in stormy weather, of one panel at the island of Kea, the three remaining panels
were reconnected in series for a reduced total of only 1140W. The rear mounting structure was finally

repaired on the island of Lemnos on July 21%, without any further challenges.
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After July 4, when the three remaining PVs were connected, the battery reached saturation on most days.
This was detected by the charge controller switching from bulk charging to absorption and then to float
state. The state of charge was read on the three different Bluetooth apps monitoring the control
instruments. Saturation (above 54V) or almost saturation (53.5 V) was also detectable from the reading of

the battery voltage indicator at the cockpit.

Saturation was reached on 37 of the 60 days, with the remaining 23 days achieving close to saturation.
The excess energy available on the 37 days of full saturation could have been recovered if there had been
increased capacity for battery storage. An approximate calculation of the "escaped energy" due to the
lack of extra battery storage is based on the 4200Wh yield achieved for an all day charging on July 12.
This calculation gives 40kWh non-collected energy during the entire month of July and 38kWh during the
month of August. Were a third battery installed, part of the excess energy would have been stored for later

use.

During the summer months there is an excess of solar energy even with only three installed PVs. This
excess energy could be harnessed in different ways. The maximum yield with three panels during July
and August was 4610Wh, and it exceeded 4kWh during 9 days. Overall the system proved to be
completely autonomous during the two summer months in the Aegean Sea, sailing once every 3 days for

relatively small distances of 20 to 40 NM
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Battery Absorption Time versus Battery Voltage
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Round trip to Italy

The round trip to Italy started on September 2™ from Lavrion. The conditions for solar charging of the
batteries were less favorable than in the summer months. The days are shorter, the sun lower in the sky
and cloudy conditions more frequent, while the nonstop traveling requires higher use of the engine. The
maximum number of minutes of solar charging in July was 900 while it was only 799 in September and
730 in October. The data from the month of November are 659 min and they are expected to be even

lower in December and January.

Cloudiness is also an important factor. While sailing towards and docked at the port of Rome with several
days of continuous cloudiness, the yield stayed below 3.0 kWh and the batteries reached saturation only

on September 26™,

Gavria




These relatively unfavorable conditions are reflected in the number of days when the battery was
saturated: Of the trip’s 50 days (September 2™ to October 21%), the battery was close to saturation on 26
days. On 12 days, the maximum voltage was less than 53.5V, and therefore the battery was partially
discharged. Of the remaining 12 days (also counting the 4 days up to October 1*, when the sailboat was

docked at Porto di Roma), some data were lost due to hacking.

On two occasions the discharge was deeper than usual. On September 12" the minimum battery voltage
reached 48.6 V due to human error. On October 6", heading towards the Messina strait for its favorable
current conditions, it was 52.1 by design. On both occasions, the solar energy recharged the batteries the

next day, as shown in the Table Annex 3.

Cancel ‘ Save



Because of the deep discharge, a recharge with sector energy was required. This was carried out for the
first time on October 6™-8", with the sector battery charger providing 15KWh. It was used preventively
for the long passage to Greece, which was planned for October 8". The recharge was correspondingly
faster than relying only on solar energy. If an extra battery were installed, charging from the sector would

not be needed.

The graph showing the charge yield by the solar panels illustrates the three main reasons for the decrease
in the maximum daily yield. While the maximum daily yield was as high as 4.6kWh during the summer
months, it gradually decreased to 2.3kWh around the third week of October. The first reason is shorter
daylight, the second is the sun’s angle above the horizon, and the third is increased cloudiness. The
decreasing solar radiation is also reflected in the gradually reduced maximum PV power that is measured
when the battery is partially discharged. While it was always above 500W in July, it was only 350W in
October.

The calculations of the not collected energy indicated that in September 7kWh were not collected,

whereas in the 22 days of October (i.e., end of the trip back to Trizonia) 6.3kWh were not collected.

Improving the autonomy

Charging of the battery with 15kWh from the 220V network in the two marinas of Messina and Reggio
during the two days (6™-7" October) before the passage to Greece, points to the limit of autonomy
reached under the specific daylight and cloudiness conditions. The fourth solar panel will add 33% more

charging energy when installed. It will thus increase the autonomy accordingly.

It will be possible to further increase the installed power of solar panels using double sided flexible
panels, arranged vertically, that start now to be commercially available but at a high price and not tested
for longevity. In either 2023 or 2024, this new solar equipment could, according to our calculations, add

800 - 1600 W, thus doubling the installed solar charging power.

A third set of batteries would also prolong the autonomy by 50% over the 60 NM of today's design.
Hydro-generation is expected to be very low for the small and relatively slow PELAGO. It will be
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measured during future Aegean travels but it is expected to be important for longer boats that regularly

sail with speeds above 6 knots, while PELAGO only rarely reaches such speeds.

Overall conclusions from the 2022 travels

The total energy recovered from the sun was recorded at 380kWh from the beginning of the installation.
We estimate the energy used by the refrigerators, auto pilot, electronics and lights at less than 1.0

kWh/day totalling 120 kWh. Thus, less than one third of the total solar energy was consumed by auxiliary
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needs. This calculation ignores the contribution of the wind turbine and the hydro-generation that is

expected to be very low for the relatively slow PELAGO.

In summer conditions in Greece around the Peloponnese and Aegean Sea, autonomy was confirmed and

78 kWh excess energy by the solar panels was available and non-collected.

Despite adverse conditions, the round trip to Italy in September - October, autonomy was evident with

only wind and solar power for propulsion but its limit was approached.

Overall the installation of the fourth 380W, 24V solar panel is necessary and one more battery of 230Ah,
48V would help extend the autonomy in the autumn months. Further improvements are possible with the
installation of more solar panels as soon as appropriate panel types become commercially available in the

next one or two years.

Sailing tactics for Solar - Electric Cargo Sailboat

1. Economy of energy

Unless the distance from the next port where sector charging of batteries is less than 20 NM, it is
advisable not to exceed 1.0kW of power to the electric motor in order to have reserve energy for

emergencies for approximately 20 hrs or about 60NM.

2. Use of excess energy

When under sail, if the battery is saturated, the excess energy created by the PV panels can and should be
used to help increase the speed of the boat or improve the angle to the wind. It can be done usefully even
with strong wind conditions to improve the angle to the wind when sailing against it. It is less useful
under sidewind and tailwind conditions.

The excess energy has a practical maximum of 1kW (with 1500W installed solar power).
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3. No wind conditions

The slow transport spirit should be applied by limiting the used power to 600W or less and continue
moving towards the correct direction. The no wind condition includes low winds up to 5 knots that is
difficult or impossible to use for sailing ( especially in the case of the heavy and slow PELAGO). Of
course, if conditions impose it, a much higher level of power can be used for a limited time frame
followed by solar recharging the next day. The instruments should be continuously monitored and the

captain should verify the calculations of autonomy frequently

4. Medium wind conditions

When the wind speed is 6 to 20 knots, the boat can sail with only the wind without motor power, though
electric power may be used to increase the speed. There is a very wide variation of wind conditions, size
and shape of waves that slow down the sailboat, distance from the next available port, etc, all of which
should be taken into account in calculating the amount of power that can be drawn down for propulsion.
The guiding principle should be to have a reserve of energy when reaching the next port or the time when

the batteries start to recharge the next morning.

5. Strong wind conditions

In strong wind conditions, the power generated by the sails is by far much greater than the normal power
drawn from the battery. The electric propulsion would have negligible effect in most conditions. Thus,
normally the electric motor is not used except to correct the angle to the head wind, the final approach to
the port, and maneuvers in the port. High power may be needed to have a measurable effect in high

winds, therefore using it should be within short time limits.

Proposed modifications for expanded autonomy

The autonomy was proven for the summer months but it is doubtful for the winter months without further

improvements. Following is a list of proposed improvements:
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1. Installation of the fourth PV that will bring the total installed power to 1520W, 33% higher than
the system tested in 2022

2. Experimental installation of flexible long solar panels with dimensions of 0.8 X 5.0m to be placed
along the guard rails of the sailboat. Experimentation is required of methods to keep them
installed continuously or only during daytime in low wind conditions

3. Installation of a second wind turbine

4. Testing the maximum contribution of the hydro-generation in fast sailing conditions

5. Installing detail measuring instruments that discriminate the charging contribution of each source
and the consumption of each sink and running one more year of experimental tours

6. Installing ultrasonic antifouling system to keep boat speed to maximum without toxic antifouling
coating

7. Replacing the old autopilot with newer technology, to make long experimental trips less tiring.

8. Providing a new set of sails for long experimental runs without maintenance problems.
Further improvements for carrying cargo include:

e Transforming part of the cabin space to an air conditioned space for wine and hard cheese
transport

e Adding an extra refrigerator for fresh cheese and other refrigerated products transport

e Transforming a larger sailboat to electric solar propulsion to increase the cargo weight. PELAGO

can carry up to 1 ton while a 15 m sailboat may carry up to 5 tons.

Extrapolations on the electrification of larger

sailboats

Experimenting with PELAGO we can be certain that using a system of batteries with a storage capacity
corresponding to 230% of the maximum energy consumption of the electric motor during 1h at maximun
power it is possible to have full autonomy in the Aegean during the summer months. For trips to Italy and

the west Mediterranean in autumn and spring the autonomy would be close to the limit.
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For 15 m sailboats, a 30-40 kW electric motor and a battery system of 70-90 kWh would be sufficient. It
would require the installation of solar panels of nominal power 4.5 - 6.0 kW. The contribution of
hydro-generation for such faster sailboats would be significant and might decrease the need for solar

panel power. Only experimentation would determine a more precise calculation of the SP size.

In the case of 24m boats the best solution would be to use two electric motors of 30 - 40 kW (and two
propellers for better maneuver ability). Battery capacity is estimated at 140 - 180 kWn and SP power at
9-12 kW.

Following the successful electrification of PELAGO Eng. Norbert Bode has applied to the Austrian

authorities for a grant to develop electric motor and battery systems adapted to the future needs as they

emerge for the cooperation with ISTIA AIGAIOU.

Annex 1. Solar panels and structure

The structure and installation of solar panels had to be executed in two installments. The rounded top of
Bimini's existing structure could not accommodate the two Astronergy PVs. It was redesigned in angled
roof form. The island did not offer facilities for the fabrication and installation of the new Bimini
structure that was reserved for after the arrival of PELAGO in Lavrion port. Thus a first temporary
solution was to move the four pre-existing 100W, 12V solar panels from the rear extension structure to the
Bimini, connected in series. The rear structure was reinforced and fitted with two Astronergy panels,
again in series. Thus upon departure from Trizonia on April 15", the installed solar panels offered a total

charging power of 1160 W.

The innovative form of the solar panel installation offers minimum weight of the stainless steel structure.
The perceived danger comes from the force of the wind lifting the panels in conditions of strong wind,
high waves, and corresponding leaning. During the tour of the Peloponnese, no problems surfaced. Upon
the sailboat’s arrival at Lavrion on April 27" , it was taken on dry dock until the end of June. Stormy
conditions damaged the rear mounting structure that was repaired for the next trip of the Aegean tour in
July and August. The curved Bimini structure was replaced with the angled roof one and all four double

sided panels installed for a total of 1520W.
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The Bimini structure proved very resistant during the next 4 months and 3000 NM of sailing without any
problems. On the contrary, the rear structure still had weak points at the connections secured with
aluminum rivets and was damaged a second time on July 3 during sailing against force 6 winds. One
panel was lost in the sea resulting in using only three panels (in series) for the rest of the trips.
Replacement was impossible during the holiday months of the summer. The rear structure was reinforced
with stainless steel secured connections on the island of Lemnos on July 21%, and it did not present any

more problems till the end of the test travels in October.
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Annex 2. Tour of Peloponnese data
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57'N 12'E ]
Mépog
R o epoAiy
12:00 37°34.2)23°57.8 evaGg- [ n5kn| n7kn| 1.5kn [n20° 1.2kwh | yes off 13.4 | 53.26 | 280 w
09N 62'E ]
Moépog
37°49.0| 23°48.2| PONH w
17:00 76N 98'E sv’cxg - |se 8kn|s 16 kn| 3.8 kn 270° 1.6 kwh yes |0.79 kw| off 13.3 | 53.17 | 420 w
Mépog
27/04/2 37°29.7|23°27.3| Z1evo
022 11.00 90N 08E | Tropou e3kt| 3.0kt | 30
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Annex 3. Tour of Aegean and trip to Italy data

Min. Max. Time in
Days ago Date Yield(Wh) Max. PV Max. PV battery battery Time in absorptio Time in Last 2nd last = 3rd last = 4th last
power(W) voltage(V) bulk(m) float(m) error error error error
voltage(V) voltage(V) n(m)

0 11/2/22 530 399 116.53 53.12 61.83 212 141 306
1 11/1/22 550 365 117.3 53.12 61.88 229 132 298
2 10/31/22 490 384 117.74 53.13 61.78 227 134 299
3 10/30/22 490 416 118.11 53.13 62.08 208 131 324
4 10/29/22 520 387 118.71 53.13 61.92 219 130 315
5 10/28/22 570 452 119.13 53.14 62.24 258 130 278
6 10/27/22 560 375 116.79 53.14 62.07 225 142 300
7 10/26/22 1690 373 115.1 53.16 60.61 451 222 0

8 10/25/22 1910 384 114.07 53.25 54.02 675 0 0

9 10/24/22 2030 385 113.73 53.27 53.96 676 0 0
10 10/23/22 2130 419 115.2 52.94 53.86 681 0 0

11 10/22/22 2110 420 114.69 52.83 53.69 682 0 0
12 10/21/22 2180 433 115.95 52.7 53.59 683 0 0
13 10/20/22 2190 445 115.6 51.05 53.38 686 0 0
14 10/19/22 2290 483 115.36 52.29 53.84 689 0 0
15 10/18/22 1950 528 116.95 51.11 60.87 579 112 0
16 10/17/22 120 346 119 53.39 61.16 111 125 458
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17
18
19
20
21
22
23
24
25
26
27
28
29
30

a b WO N = O

10/16/22
10/15/22
10/14/22
10/13/22
10/12/22
10/11/22
10/10/22
10/9/22
10/8/22
10/7/22
10/6/22
10/5/22
10/4/22
10/3/22

9/27/22
9/26/22
9/25/22
9/24/22
9/23/22
9/22/22

120

1990
1180
2370
2010
720

1820
1950
2590
2150
2190
1910
2240
2330

510

1190
1690
1990
2980
3100

353
461
812
620
551
490
525
483
555
498
437
446
696
531

493
704
688
788
548
588

119.04
117.58
115.82
115.45
115.21
118.71
116.26
113.72
114.28
115.17
115.66
114.76
116.38
115.5

121.04
120.81
116.88
117.24
116.71
117.34

53.38
53.35
51.63
52.6

53.03
52.54
53.23
52.73
52.97
51.95
51.2

52.15
52.48
52.59

53.2

53.25
53.25
53.31
53.08
52.87

61.02
59.83
54.24
54.13
53.87
60.97
54.15
54.08
54.04
53.58
52.89
57.07
54.02
53.96

64.55
66.1

54.33
54.37
54.05
53.79

110
510
625
702
698
437
693
707
714
717
718
720
721
730

209
469
727
742
750
756

125
183

139

o O =~ O O o o

128
255

o O o o

458

0 O o o o
(3,1

O O O O 0o o o o

237

o O o o o
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12
13
14
15
16
17
18
19
20
21
22
23

9/21/22
9/20/22
9/19/22
9/18/22
9/17/22
9/16/22
9/15/22
9/14/22
9/13/22
9/12/22
9/11/22
9/10/22
9/9/22
9/8/22
9/7/22
9/6/22
9/5/22
9/4/22
9/3/22
9/2/22
9/1/22
8/31/22
8/30/22
8/29/22
8/28/22

2990
2310
3040
2660
2880
2210
2830
3660
3170
3900
3340
2850
2520
2840
3450
2930
3420
3600
2920
3380
1200
1140
2130
3700
3760

641
537
651
542
644
648
686
640
623
710
701
614
568
580
587
628
834
572
630
629
535
529
559
569
601

115.99
113.84
115.2

116.41
117.31
114.05
114.09
113.6

114.83
114.09
117.03
115.2

116.09
114.4

113.37
116.39
117.13
115.09
117.54
112.88
114.07
116.95
113.41
111.83
114.05

52.68
52.79
51.94
52.08
52.53
52.52
52.43
51.45
51.25
48.6

50.54
51.45
51.91
52.1

50.68
51.81
51.81
51.85
52.46
52.84
52.53
53.18
53.2

53.25
52.33

53.68
53.43
53.33
53.34
53.5

53.42
53.29
53.1

52.69
52.6

53.13
53.23
52.85
53.47
53.29
53.41
53.29
53.32
64.61
54.27
64.37
64.64
65.22
54.02
53.94

758
482
765
766
760
746
767
773
775
781
784
786
786
788
788
795
793
799
670
800
361
319
551
809
811

O O O O O 0O 0O 0o o 0o o 0o 0o o o o o o

129

139
143
153
0
0

O O O O O O 0O 0O 0O 0o 0O 0o 0o 0o 0o o o o o o©

299
337
100
0
0

O O O O O 0O O 0O 0O 0o O 0o 0o 0o 0o 0o o 0o o o o o o o

O O O O O O 0O 0O 0O 0O 0O 0O 0o 0o 0o 0o 0o 0o 0o o 0o 0o o o©

O O O O O 0O 0O 0O 0O 0o 0O 0o 0o 0o 0o 0o o 0o o o o o o o
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8/27/22
8/26/22
8/25/22
8/24/22
8/23/22
8/22/22
8/21/22
8/20/22
8/19/22
8/18/22
8/17/22
8/16/22
8/15/22
8/14/22
8/13/22
8/12/22
8/11/22
8/10/22
8/9/22

8/8/22

817122

8/6/22

8/5/22

8/4/22

8/3/22

3820
3450
3070
1050
3500
3800
4150
3880
3670
1930
1730
1040
4300
2910
680

3940
4070
1090
960

3560
1620
960

4230
1540
2070

656
793
738
328
710
751
698
638
701
707
646
615
763
710
521
687
708
621
621
629
642
542
667
584
683

114
113.66
114.62
112.55
113.97
113.14
114.38
112.32
117.88
118.57
116.01
117.08
114.81
118.89
117.89
118.02
114.2
117.18
115.3
115.87
118.99
117.49
113.48
116.98
118.15

52.8

52.29
51.96
52.15
51.93
52.23
52.46
50.57
52.2

52.26
52.8

53.18
53.09
52.28
53.2

52.72
52.28
52.59
53.18
52.38
52.7

52.84
52.27
52.08
52.12

53.75
53.7
53.44
53.25
53.67
53.51
53.71
53.6
66.75
66.79
66.2
65.64
54.17
67.28
64.83
62.68
54
66.12
65.78
65.04
65.57
64.62
54.08
65.57
67.15

812
815
814
807
818
820
824
829
807
525
534
260
837
532
209
786
844
341
323
654
345
328
861
541
451

o O O o o o o o

= N
w
(3,]

132
131

305
125
57

134
135
194
153
49

132
144

O O O O 0o o o o o

o O O o o o o

o O O O o o o

o O O o o o o
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12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28

8/2/22

8/1/22

7/31/22
7/30/22
7/29/22
7/28/22
7/27/22
7/26/22
7/25/22
7/24/22
7/23/22
7/22/22
7/21/22
7/20/22
7/19/22
7/18/22
717/22
7/16/22
7/15/22
7/14/22
7/13/22
712/22
711/22
7/10/22
7/9/22

3090
3500
1070
2800
3040
3720
1390
3730
1820
4610
4520
4030
980

3250
3160
2750
2840
2750
3620
2870
1810
4200
3150
2380
1300

652
691
646
666
683
635
689
683
754
661
663
585
584
543
603
622
598
634
653
629
728
687
630
546
705

116.38
118.94
116.98
115.93
115.89
118.21
118.27
118.45
119.81
115.52
114.74
117.37
117.3

115.91
113.07
114.81
113.85
117.69
112.49
117.81
120.11
113.72
113.29
115.26
115.54

53.2
51.98
53.16
52.59
53.18
51
51.42
52.1
53.19
52.15
52.24
52.32
52.59
52.05
53.17
51.03
52.29
52.21
51.05
51.34
53.16
53.16
47.13

1.9

65.43
67.17
66.65
65.96
65.52
65.5
66.1
65.35
66.68
54.05
53.71
53.67
65.59
61.07
54
53.97
53.91
66.71
61.58
62.2
65.26
57.28
56.85
56.97
59.37

557
746
305
687
552
785
294
707
510
890
895
895
255
768
904
902
896
682
859
856
404
900
895
643
558

292
121
134
140
134
91

138
177
139

131
119

147
43
49
121

12
124
120

17

432

43

186

447

238

512
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29
30
17
18
19
20
21
22
23
24
25
26
27
28
29

30

7/8/22
717122
7/6/22
7/5/22
7/4/22
7/3122
7/2/22
71122
6/30/22
6/29/22
6/28/22
6/27/22
6/26/22
6/25/22
6/24/22

6/23/22

2980
3520
4190
3630
670
1000
310
480
220
230
220
130
940
350
90

80

609
597
663
611
216
373
197
115
196
60

162
86

119
164
36

46

117.02
115.2
113.76
103.74
78.9
79.48
76.2
76.23
76.43
79.62
77.74
75.41
74.75
75.34
77.67

77.68

45.4

51.82
51.06
52.65

0.46

o O O o o o o

60.57
54.07
54.45
54.11
57.71
57.81
56.92
57.82
56.91
56.97
57.97
56.94
57.17
39.12
57.29

56.98

778
904
903
889
387
229
121
126
62

57

87

222
748
300
78

97

120

121
124
120
120
133
130
181
121
117

120

120

o O o o

379
491
48
333
81
243
22
52

645

629
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